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Interurban Express Service

The paper of John [I. Crall, Terre Haute, Tndianapolis
& Eastern T'raction Company, read this weck hefore the
meeting of the Central Tlectric Railway Association at
Detroit, contains some interesting figures in relation to the
express business handled direetly by this company.  Al-
though this railway, like many of the other interurban
propertics i the Central West and other parts of the coun-
try, has made a contract witl an old-lin¢.£xpress company,
it continues to conduct its own express

o~ Lon

(sin(-ns on exactly
the same plan that was follagead he cor w

‘vas

made. That is, it carries shipments in the vestibules of
passenger cars on certain trains, without giving a wagon
pick-up or delivery service. Mr. Crall has calculated ithat
in the month of May, 1909, the space used in the cars for
the express transported in this way was 6.36 per cent of
the total space in the cars. In the same month the revenue
from the interurban express business amounted to 6.14
per cent of the gross passenger earnings. Mr. Crall says
later in his paper, in speaking of the increase in the rev-
enue derived from the interurban express, that this rev-
enue has amounted to 4.01 per cent of the gross earnings
from all sources in 1909. Whether this statement refers
to the fiscal year ended June 30, 1909, or to the record
indicated so far for the calendar year, it is evident that
average results, although not equal to the favorable earn-
ings from this part of the traffic in May, are sufficiently im-
pressive to justify careful attention to the business in the
territory served by the line with which Mr. Crall is iden-
tified. If interline business of this character is developed,
as Mr. Crall recommends, it should have the effect of
stimulafing traffic of a character that can be handled with
some of the exlsting c‘aﬂrs"a_nd without great additional ex-
pense. * =

Question of Legal Advice, in the Promotion of Railways
Experierfce among those who have gone through repeated
promotions of electric railways is a guide to those who con-
template the, formation of an organization with the object
of building a railroad: "It is a grave error to utilize the
services of a lawyer who is not personally acquainted by
virtue of continuous practice with the State railroad and
railway acts and with the judicial interpretations of these
acts. In every community there are attorneys at law who
are highly regarded, locally, both as men and as success-
ful legal practitioners. To employ one of such as counselor
in a proposed enterprise having as its object the construc-
tion of a railroad, unless he is also an “electric railway
lawyer,” will invariably delay the promoters and likely lead
them into grave crror. Loss of time at the carly promotion
stage is often of vital importance, and while the attorney
unversed in this particular department of the law is trying
to set the promoters right on the various questions that de-
velop from time to time, important advantage may be lost
in not only securing the financial interest of local people,
but may result in the loss of a strategic position relative to
the moves of a possible rival corporation. The practice of
railroad and railway law is as much of a specialty among
lawyers as any one of the many departments of engincer-
ing is a specialty of the broad-termed engincer. Therefore,
the members of a newly formed railway syndicate should
carcfully consider the question and obtain specialized legal

advice. Where it is impossible to sccure experienced rail-
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road attorneys in the home community it is not merely
convenient but actually necessary to retain a railroad attor-
ney at the State capital. His experience will save a syndi-
cate many times the cost. Such a one can be an associate
counsel of the local lawyer, who would appreciate the ne-

cessity, but seldom suggest it.

Accounting in the Repair Shop

A department which produces no direct revenue is al-
ways at a disadvantage in the operation of a public service
corporation. A non-technical board of directors will ap-
propriate money much more quickly for a department im-
mediately concerned with the company’s income than for
a branch of the organization which is simply a spender of
revenue. IHence the importance of doing all that is pos-
sible to set a money value upon such work as the shop per-
forms; to know closely the cost of repairs from month to
month, and to be able to show, at least by conservative
estimates, how the shops are saving money as well as
expending it. To obtain a fairly accurate idea of these
savings, the company must keep simple but complete rec-
ords of the cost of performing standard operations; it must
know where its material goes; where material can be saved
from old apparatus with economy, and what the expendi-
ture of money for labor has brought the road in specific
instances. The time required for routine work should be
standardized.

few shops are not progressing in the way they handle work

Then when improvements are made—and

—when the amount of labor, time and material needed for
regular operation is reduced, a reasonable value can be set
upon the benefit gained. Such facts set forth in a request
for appropriation or covered in a routine report are cer-
tain to be impressive and generally effective in securing
the equipment or labor desired. Show the director where
money has been saved in the shop administration, and he
will be more disposed to grant funds for betterments than
in cases where he never sees anything but the expense
accounts.

Electrical Insulation of Steel Street Cars
The protection of passengers from stray currents and

short-circuits is an important consideration in the design
and construction of all-steel street cars. In the new cars of
the Chicago Railways Company, which are described else-
where in this issue, this feature of electrical insulation of
all parts with which a passenger or trainman might come in
contact has been given special attention. Except in case of
very heavy discharges of current which might seek iso-
lated paths there is comparatively small danger of serious
shocks to passengers within the car coming in contact with
the inside lining, seat frames or door posts, as these parts
are all commonly connected and grounded through the body
framing and the truck center plates. The platform grab
handles and steps are sources of particular danger, how-
ever, as even a slight shock received from contact with
these parts while in the act of boarding or alighting with
one or both feet on the ground might cause a serious acci-
dent by its suddenness rather than its severity. It will be
noted in the article describing these cars that these two
points of greatest danger fo passengers have been thor-
oughly insulated from the remainder of the car body. Pre-
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sumably, it was not believed to be entirely safe to rely on
the efficiency of the ground connection formed between the
body and the trucks by the center plates and side bearings.
A coating of oil or grease on the center plates might intro-
duce sufficient resistance to create a small, nevertheless
dangerous, difference of potential between the car body
and the earth if any heavy leakage of current was taking
place from the trolley or other wiring circuits. The corner
grab handles are insulated at the attachment of the brackets,
and the platform partition pipe running up from floor to
roof, which is also commonly used as a grab handle, is pro-
tected in a similar manner. The steps, although of wood,
are insulated with fiber sheets at the point of attachment of
the step brackets to the platform sills.

In wooden cars, the roof is sufficiently insulated from the
ground by the intervening wood, and on a dry day a train-
man ‘standing on the upper deck may handle the trolley
pole with impunity in his bare hands. With steel cars,
however, the roof is part of a direct path to ground and
special precaution must be taken to insulate the trolley
completely, and also to protect the roof against accidental
dropping of any part of the overhead line. The use of a
specially prepared roofing canvas on the Chicago cars
seems to have done away with this latter danger and at the
same time made it reasonably safe for a trainman to handle
the trolley pole from the roof.

Extension of Kansas City Franchise

One of the letters to the public issued by Bernard Corri-
gan, president of the Metropolitan Street Railway of Kan-
sas City, in relation to the proposed extension of franchise
of the company, states that the most common objection ad-
vanced regarding the ordinance is that it extends a measure
having still 16 years of life. The corollary argument of
the critics of the ordinance is that action should be de-
ferred until two years or so before expiration of the exist-
ing rights of the company. To many people who have not
been familiar by practical experience with the long and un-
wholesome contests resulting from expiring franchises in
other cities, the common criticism of the ordinance, which
Mr. Corrigan recognizes and answers, appears to be a
plausible one. The railway system is giving reasonable sat-
isfaction to the majority of its riders and so long as they
have a service which fairly meets their convenience, the
critics ask what advantage can be found in a consideration
thus early of the question of renewal of franchises that
' This is a short-
The answer of Mr. Corri-
gan is that the policy of delay until just before expiration
of the franchises was followed in other cities and proved

hold good for some years fo conmle.
sighted and specious argument.

disastrous both “to the city and the company, for the reason
that no person will loan money on a short-time franchise,
consequently the company could not keep up with the
growth of the city in extensions and rolling stock.”

Of those that are interested in the successful operation
of a street railway, the class that is most seriously affected
comprises persons who are entirely dependent upon the
service for daily transportation between their homes and
places of work. What these people want is a service that
will be safe, pror -t and regular, enabling them to ride in
reasonable comfd --wice a day. They are not concerned

[
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very much about the security of the investment in the rail-
way or about the salaries and wages of the employees of
the system.

The limited franchise is iniquitous if it permits a street
railway earning not more than a reasonable return to
reach a point where, its rights being in danger of annul-
ment and its property threatened with confiscation, re-
ceivership and the protection of the courts become inevita-
ble. If the theory of a limited franchise should be ap-
plied properly, it would mean the establishment of rates of
fare sufficiently large to meet all rightful expenses and
taxes and a fair return on the investment plus enough to
meet periodically the requirements of an amortization fund
so drawn as to assure the reservation of sufficient funds to
make possible, with the addition of the scrap value of the
property, the return to all the security holders of the paid-
in- value of their stocks and bonds. Such rates of fare do
not appear to be practicable; they would necessarily be so
much greater than the existing fares to which the public
has become accustomed that riding would be affected. The
revenues would decline, service would be curtailed, the in-
vestment would be larger than traffic under the new con-
ditions would justify, the values of outlying property
would diminish and every large city would face in more
serious degree than ever before the problem of increasing
congestion in the crowded quarters.

The laws in most States provide for contracts, limited as
to time and other features, between the municipality and
the public service corporations, instead of the surrender of
control to State authority and commission rule. In every
developing large city in the country additional lines or
equipment must be provided annually. As new capital is
raised to meet the expense of these improvements the
bankers who advance it, taking securities in lieu thereof,
ascertain the financial and operating conditions of the
property, and the length of its contract right to continue to
operate. If its franchise grant is such as to jeopardize the
safety of the securities there is abundant evidence that the
company will be unable to borrow satisfactorily. Security
of the investment encourages the construction of improve-
ments, whereas insecurity causes investment funds to be
withheld, leads to a dispirited organization and may cause
eventually a street railway service that will be a reproach

to a municipality.

Operating Power Plants Efficiently at Night

In electric railway systems where the traffic imposes a
load curve upon the generating equipment, with two pro-
nounced peaks at the morning rush and in the late after-
noon, the efficient all-day operation of the power-plant
machinery is often a difficult end to attain. If the trolley
lines are kept alive throughout the night efficient operation
at the station is still harder to secure during thosc hours
when the load is but a small percentage of the average.
To obtain the hest results during these light hours every
condition must be understood, and the system as a whole
handled with special reference to the most economical serv-
ice.

Fortunately, the range of schedules and routes of cars
possible at night is, in general, much more flexible than
during the day; and if these are adjicted to some degree
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with the effect upon the power plant in mind, if the feeder
circuits are handled so as to throw the loads upon the gen-
erating units to the best advantage, and if the apparatus
in the station service is kept as fully loaded as the total
outside conditions will permit, much will be gained over the
old haphazard way of running the system with each part
independent of every other.

The opportunities for economical service at the station
end of the system occur more often upon roads where
several plants are required to handle the service than in
cases where only one station is needed to supply the neces-
sary current for the car movements. It is most desirable
on systems of considerable size that so far as possible the
number of stations in operation during the small hours of
the night shall be cut down to the fewest consistent with
reliability. In many instances one plant will meet the con-
ditions, or one substation, on a system where the power
suppl.y is secured from a central alternating plant with
the orthodox methods of transmission, conversion and local
distribution. Usually the reduction of the number of sta-
tions in this way means a large cut in the cost of labor
and fuel.

When all the night service load is thrown upon one
of a group of plants it will pay to make sure that the feeder
connections are such as to insure the best possible voltage
conditions on the outlying parts of the system, even if cer-
tain changes in the switches at different section boxes have
to be made during the next day. It is surprising how far
a single power station can feed a few cars with good
economy over a system of overhead lines having a large
excess of capacity, so far as the demands of the night serv-
ice are considered.

If the voltage and load conditions can be made better, and
one or more plants or substations cut out of service by in-
troducing certain feeder ties during the night that would
not be satisfactory during the day, the trouble required
It should
not be forgotten that the possibilities of widely extended

to manipulate the switches will be well expended.

trouble resulting from a ground or short circuit on one
feceder section are not formidable during the night, when
only a relatively small number of cars are on the lines.
A large system can be tied together at night without fear
of interrupting hundreds of cars by a defect on a localized
portion of the overhead network.

While the schedules in force at night must be determined
by the traffic rather than by the power-station require-
ments, something can be done on large systems to arrange
the starting times of the cars from common points so that
If all the night cars
of a city, for instance, start at the same time from a cen-

the most violent peaks can be avoided.

tral square for runs to the outlying districts, neglecting the
inbound service, and if this is repeated cach hour, more
station capacity will need to be turning over under steam
than where a little spacing is practised in the starting out
of the night service. Back at the power station the re-
quirement of operating the fewest number of machines
possible and loading those in service as fully as can be done
is the desideratum no less by night*than during the daylight
hours. Special care to keep down the number of units in

service will be worth all that it costs in watchfulness,
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STEEL CARS FOR CHICAGO RAILWAYS COMPANY

The Chicago Railways Company is just putting into serv-
ice 50 all-steel surface cars of the pay-as-you-enter type.
These cars were built by the Pressed Steel Car Company,
Pittsburg, and include in their design many new and inter-
esting features.

The following are the principal dimensions of this type
of car:

Length over bumpers......................... 49 ft. 2 in.
Length over end panels...................... 32 ft. 5 in.
Truck center distance........................ 20 ft. 1 in,
Length truck center to platform ends......... 14 ft. 614 in.
Width over drip rails................ o e o) o 8 ft. 614 in.
Width over belt rail........................... 8 ft. 8 in.
Width over guard rail......................... 8 ft. g in.
Height, top of rail to top of trolley board....... 11 ft. 8 in.
Window post spacing.......................... 2 ft. 8 in.
Height, bottom of sill to rail.................. 2 ft. 954 in.
Diameter of wheels, cast iron.................. .... 33 in.
Diameter of wheels, steel......................... 34 in.
Seating capacity ........... ..., 40 persons

The accompanying engravings illustrate the general ap-
pearance of these cars and some of the many unique de-
tails of construction. In general the design of the steel
cars differs little from that of the 600 wooden cars built
for the same company by the Pullman Company and de-
scribed in the ErLectric RaiLway JournaL for Nov. 7,
1908. The principal difference in the car bodies, other than
in the material used in their construction, is that the steel
cars have drop sash. This arrangement of windows was
used so that the weight of the framing might be kept low.
This window arrangement is not so objectionable in steel
cars as it would be in wooden cars. By the use of steel
sash and steel window posts any water leaking into a drop
window pocket will not cause the sash to warp or bind,
as would be the case with wooden sash arranged to drop
in pockets.

The principal reasons favoring the choice of steel cars
were the following: With the possibility of subways for
surface traffic in the downtown district of Chicago, it was
thought desirable to design a type of car suited for under-
ground service; also the steel car was thought to be more
sanitary, to have an increased life over wooden cars, and
.to eliminate the fire risk and possibly lower the mainte-
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company previously mentioned. The estimated weights of

the new cars are 52,700 lb. summer and 53,000 1b. winter.

‘The approximate weights of the parts are: Body, complete
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. Chicago Steel Cars—Exterior View

nance cost. The prospect that all-steel cars may eventually
become standard on city railway systems was also consid-
ered. The design for the body of this car has been so
carefully studied that the new cars weigh practically the
same as the wooden pay-as-you-e-.ter cars of the same

with equipment for summer, 26,420 1b.; body alone, 19,800
1b.; trucks, with g575-1b. cast-iron wheels, 14,800 1b.

The entire car structure, with the exception of trolley
boards, doors, steps and floor mats, is of metal, comprising
largely structural and pressed-steel shapes. The specifica-
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tions for these cars stated that “structural steel shall have
an ultimate strength between 60,000 lb. and 70,000 lb. per
square inch, elastic limit not less than one-half of the ulti-
mate strength, elongation 22 per cent, bending test 180 deg.
to a diameter equal to the thickness of piece tested, with-
out cracks or fracture on outside of bent portion.” The
steel plates were made of open-hearth mild steel. The
body framing, consisting of rolled and pressed shapes, was
so designed that the stress in any section would not ex-
ceed 12,500 1b. per square inch with the maximum loading
of the car. The outside panels are flat steel plates 1/16 in.
thick, sloping in in a straight line from just below the
window rail to the bottom of the side sill. This slope is
approximately I in 44. The posts are arranged so that
the lower side sashes drop into pockets provided between
the outside panels and the inside lining of the car. Theses
pockets are provided with hinged caps, and rubber stops
are placed at each corner of each sash pocket.

' 12 Wire
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drop of 10 in. between the top of the knees and the top
of the body framing.

The monitor deck extends from end to end of the car
body and is supported by steel carlines at each post. The
upper deck is covered with 1/16-in. steel plates and the

Electric Ry. Journal
Chicago Steel Cars—Wiring Diagram of Heater Circuits

The underframing consists of two 5-in. Z-section side
sills weighing 11.6 1b. per foot, cross-connected with
pressed-steel sections having the shape of the letter U laid
on its side. Intermediate sills are so disposed as to best

Chicago Steel Cars—Interior View

lower deck with 3/64-in. steel plates riveted to the roof
framing with 3/16-in. tinned steel rivets. All seams and
rivets are soldered to make the steel roof watertight. Trol-
ley boards of yellow pine rest on ash saddles fastened to

ection A-A

Chicago Steel Cars—Details of Platform Framing and Partition Railings

support the heavy parts of the electrical equipment. The
body bolsters arc made of two pressed-steel channels, placed
back to back and tied together with top and bottom cover
plates. The two side platform knecs are U-sections 10 in.
deep, tapered at the cnds and supported so that there is a

e 4 P' “ ' ‘:‘; l 1

Section Through
Side Window
the roof with rubber cushions under cach bracket. The
insulation of the trolley boards from the steel roof was
the subject of special attention by the division of car de-
sign of the Board of Supervising Enginecrs and by the
mechanical department of the Chicago Railways Company.
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With a view to preventing
short-circuits between the
trolley fittings and the steel
roof the trolley board sad-
dles of ash were boiled for
two hours in paraffin be-
fore being placed over the
roofing canvas. Between
these saddles and the roof-
ing canvas is a length of
L4-in. rubber belting, cov-
ered on both sides with in-
sulating paint. The trolley
board, 114 in. thick, which
rests on the saddles, also is
protected with insulating
paint, and all bolt heads are
countersunk and covered
with compound to further
protect the car from short-
circuits.

In order to protect the
steel roof against short-
circuits from broken trolley
or span wires it is entirely
covered with National pre-
pared roofing canvas. Pre-
liminary experiments were
made with ordinary canvas,
but this did not fulfill the
requirements, because it
lacked insulating quality.
The experimental condi-
tions were arranged to be
nearly similar to those of
actual service. A grounded
steel plate used in the dif-
ferent tests was covered
with the various kinds of
canvas and the canvas-cov-
ered side was struck with a
copper rod connected to the
trolley circuit through a
2000-amp circuit breaker.
It was found that while
the ordinary canvas as ap-
plied to the steel plates pos-
sessed very little insulating
quality, the prepared roof-
ing canvas could be sub-
jected to severe pounding
with the copper rod with-
out causing short-circuits.

To fully protect the car
against short-circuits there
will be placed on the car
roof, in addition to the
MA13 fuse boxes on the
platform sills, two enclosed
Noark fuses, one near each
trolley base. In the event
of a heavy short-circuit
these fuses, which are rated
at 450 amp, will protect the
entire conduit system which
encloses the electrical wir-
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Chicago Steel Cars—Plan of Underframing, Showing Location of Electrical and Brake Equipnient
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ing. The platform circuit breakers are arranged normally
to open on ordinary surges.

These cars have a “carbolith” composition flooring in
the body and platforms, supported on Ferroinclave steel
sheets riveted to the underframing. The monolithic floor
is 34 in. deep above the metal, except at the sides of the car,
where it is brought up an inch above the floor level to pro-
vide drainage away from the steel car lining. Maple floor-
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Chicago Steel Cars—Insulation of Grab Handles and
Partition Pipe

mat strips 5§ in. deep and spaced % in. apart are secured in
the aisle so that they can be renewed readily. Wooden
doors are used in these cars, because they are lighter and
cheaper than steel doors and because the possibility of using
the cars in subway service is rather remote at present.
The vestibule folding and sliding doors are solid cherry.
As earlier stated, the car bodies are arranged for col-
lecting fares according to the system of the Pay-as-You-
Enter Car Corporation. The arrangement of platform rail-
ings is the same as that described for the wooden cars of the
Chicago Railways Company, and the doors in the bulk-
heads also are arranged one to swing and the other to
L

C.1. of Car

3 Comblned Switch
& Cutout for Light

/FIL:! tur Air Brake Clroult
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The car body has five sets of windows on each side,
with two upper sash and two lower sash in each set; the
lower sash is arranged to drop into pockets, as earlier de-
scribed. The window openings are 30 in. high. Storm
sash are provided for all side windows, and these sash con-
form in material and finish to the permanent sash. All
window sash are made of steel and were supplied by the
Hale & Kilburn Manufacturing Company.

8q. F re
Washer,

Eleetric Ry. Journal

Chicago Steel Cars—Insulation of Platform Steps

The seating plan for the new steel cars is the same as
that for the 600 wooden cars earlier mentioned. It includes
longitudinal seats at the ends of the cars and cross seats
in the center. The seat and cushion frames are of pressed
steel. The metal trimmings inside the cars are cast bronze
held in place by owval-headed screws.

These new all-steel car bodies will be mounted on Pull-
man No. 150 trucks, and will carry the same electrical and
braking equipment as that described in an earlier issue for
the 600 wooden cars.

The following is an abstract of the specifications for
painting these steel cars:

Material: All color used in the painting of these cars
shall be of the Moser-Valentine, Sherwin-Williams make,
or equal. Varnish shall be of Beckwith-Chandler, or
equally good and approved guaranteed paint or varnish.

All exposed, rough, unfinished steel requiring a smooth
surface, such as side sills, etc., to be painted as follows:

. To be thoroughly cleaned.

. Primed with special steel primer.

. Puttied and plastered where necessary.
. One coat of lead color.

. Three coats of rough stuff.
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Chicago Steel Cars—Floor Plan, Showing Location

slide, as in the standard design. The pay-as-you-enter di-
vision rail and stanchion arc insulated from the steel frame-
work of the car. The folding steps are to be covered with
wood treads, and all grabhandles and mctallic parts will
be insulated with fibcr washers and bushings for the pro-
tection of passengers whcnever the car becomes insulated
from the rail. An abrasive top dressing will be inserted
in the carbolith floor at the top of the steps.

of Lights, Heaters and Other Equipment

6. Rub smooth with pumice.

7. Three coats of color.

8. Ornamented, lettered and striped.

9. One coat of rubbing varnish to be rubbed.

10. Two coats of heavy body wearing varnish.

All exposed smooth steel, such as side panels and end
panels, let‘tcr boards, clc., to be painted as follows:

1. Thoroughly cleaned with emery and washed with ben-
zine.
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One coat of steel primer.

All defects to be puttied.

Two coats of surfacer.

Rubbed down.

Three coats of color.

Ornamented, lettered, numbered, striped, etc.
. One coat of rubbing varnish, to be rubbed.

. Two coats of heavy body wearing varnish.

Interior painting and varnish: Doors and sash to be
painted and varnished on outside same as steam railway
practice.

All inside finish, including inside of doors and sash, to
be finished imitation cherry, dull finish.

1. Primed with special steel primer.

2. All defects to be puttied.

3. Two coats of color, grained or tinted.

4. Two coats inside finishing varnish.

5. Rubbed dead, or what is known as oil finish. No shel-
lac to be used.

Ceiling:

To be painted with one coat of light primer.
. All defects to be puttied.

. Two coats of ceiling color, flat.

. One coat of color and varnish.

. Ornamented and striped.

. One coat of varnish rubbed dead.
Underframe:

I. One coat of red lead.

2. Finished with one coat of varnish and mineral mixed.

Miscellaneous: All joints to be red leaded before as-
sembled. All framework and furring to be well painted
with red lead. Back of steel headlinings to be well painted
before same is put up. Outside color and style of lettering,
numbering and striping to be as selected by the railway
company. Roof to have three coats of paint mixed with
linseed oil and varnished. Not less than 24 hours between
each coat of paint, and not less than 48 hours between each
coat of varnish.
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SPECIAL TRIPS TO DENVER

A brief account was published in the ELECTRIC RATLWAY
JournaL for July 17 of the special train organized by
Charles S. Clark, secretary of the Massachusetts Street
Railway Association, to go to the Denver convention and
afterward visit the Pacific Coast and return to Boston.
The complete itinerary of this special train has just been
made public and indicates that it will be even more ex-
tensive and attractive than outlined in the preliminary
plan. As now arranged, the party will leave Boston by the
Boston & Maine Railroad at 1 p. m. Thursday, Sept. 30,
and will pass on to the New York Central lines at Rotter-
dam Junction. Passengers from New York intending to
take the train will join it at Utica by leaving New York
at 2:50 p. m., Sept. 30. The train will go to Chicago on
the New York Central and the Lake Shore & Michigan
Southern railroads, and from Chicago to Denver over
the Northwestern Railroad, reaching Denver at either ¢:40
p. m. Saturday, Oct. 2, or about 8 a. m. Sunday, Oct. 3,
as desired. It will be parked in Denver, so that the pas-
sengers can use the sleeping cars instead of going to a
hotel, if they wish.

On Saturday, Oct. 9, at the close of the convention, the
train will leave Denver over the Denver & Rio Grande
Railroad at 2 a. m., passing through the Royal Gorge by
daylight; will reach Salt Lake City Oct. 10, at 10 a. m.,
and will spend a day there. The party will then travel
by the Oregon Short Line, the Great Northern Railway,
the Alberta Railway & Irrigation line and the Canadian
Pacific Railway to Calgary and Banff, where a stop will
be made from 5 p. m., Oct. 12 to 12 noon, Oct. 13. On
Thursday, Oct. 14, the train will arrive at Seattle by the
Northern Pacific Railway. Oct. 15, 16 and 17 will be spent
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in Seattle, where the train will again be parked, so that
passengers may use the sleeping cars if desired.” On Sun-
day evening, Oct. 17, the train will leave Seattle by the
Southern Pacific; Railway for Portland, where Monday
morning will be spent, and will arrive in San Francisco
at 6 p. m. Tuesday evening. Wednesday and Thursday,
Oct. 20 and 21, will be spent in San Francisco. Leaving
there Thursday evening and traveling by the Southern Pa-
cific Railway, the train will go to Santa Barbara, where
a stay of five hours is scheduled, and thence to Los An-
geles, where Friday and Saturday, Oct. 22 and 23, will
be spent. The train will leave Los Angeles by the South-
ern Pacific Railway. 10 a. m. Sunday, Oct. 24, and will
arrive at El Paso Monday, Oct. 25, where a stay of eight
hours has been arranged. Three hours will be spent at
San Antonio on Oct. 26; then the train will run through
Houston to New Orleans, where a stay of 16 hours will
be made. The return trip will be by way of Memphis,
Louisville, Cincinnati, Cleveland and Buffalo.

The cost for the New England party, as announced by
Mr. Clark, will be: tickets, $136.75; berth in sleeping car,
$69.75; cost of meals in dining car, $45.25, making a total
of $251.75. In addition, a charge of § per cent, or $12.60,
will be made for incidental expenses to constitute a fund
to care for parking of train and other items which cannot
be foreseen. If there is any residue from this fund after
the bills are paid it will be refunded pro rata. This will
make the charge of one person, with berth, $264.35. If a
stateroom accommodating two persons is taken instead of
a berth, the charge will be $150, instead of $69.75 each. A
drawing-room, accommodating three persons, will cost
$225. Henry L. Wilson, treasurer of the Boston Elevated
Railway, has consented to act as treasurer for the party.
Persons desiring accommodations should make application
to Charles S. Clark, 70 Kilby Street, Boston, accompanied
by check of $50, payable to Mr. Wilson’s order. ’

It is important to add that the Southern Pacific Company,
which owns the New York-New Orleans Steamship lines,
has announced that those of the party who desire to go
to New York via water instead of by rail will have the
privilege of doing so without extra charge. The Southern
Pacific Company has also made the announcement that
any persons who are not in the party, but who desire to
visit Seattle, San Francisco, Los Angeles and New Or-
leans, can have the benefit of the special round trip
rates quoted above until Nov. 4. Those who wish to take
advantage of this offer should ask the lines from whom
they secure their Denver tickets to extend these tickets to
Seattle, and see that their coupons read by way of the
Union Pacific, Oregon Short Line, Oregon Railroad &
Navigation Company and Southern Pacific. The fare for
the round trip from New York going via the New York
Central lines and returning via steamer from New Orleans
is $105; returning by all rail from New Orleans is $107.25.
The fare going by the Pennsylvania Railroad and returning
via all rail is $107.25. Tickets reading via Southern Pacific
steamer, New Orleans to New York, include meals and
staterooms on the steamer.

CHANGE IN SCHEDULE OF PENNSYLVANIA SPECIAL
A change has been made in“the schedule announced for
the special train over the Pennsylvania Railroad. This
was formerly to leave New York at 3:55 p. m on Friday,
Oct. 1. Instead, the train will leave New York at 9:55
a. m. on Friday, Oct. 1, and will reach Denver six hours
carlier than originally planned. The routing of the train
after leaving Chicago will be over the Northwestern Rail-
road and Union Pacific Railroad.
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RECENT REPORT ON RAIL CORRUGATION IN EUROPE

The theory that rail corrugation develops from defects
which exist in the rails before they are put into service
and is caused by rolling the rails when they are too cool
has recently been made the subject of an exhaustive study
by Mr. Peterson, manager of the municipal tramways of
Dortmund, Germany. Mr. Peterson suggested this ex-
planation at the last meeting of the Street Railway Asso-
ciation of the Rhine Provinces, held at Munster, Westpha-
lia, and his report on the subject has just been issued in
pamphlet form by the International Street & Interurban
Railway Association.

Mr. Peterson states that this theory has been advanced
in the past, especially in the report on rail corrugation
presented at the eleventh annual meeting of the German
Street & Interurban Railway Association, at Mannhein,
in 1907,* and in a report on the same subject at the Miinich
convention of the International Street & Interurban Rail-
way Association in September, 1908.F In the Aatter, the
speaker, Mr. Busse, said that he had been able to locate
by means of light filing the existence of corrugations 500
mm to 700 mm apart in new rails, and believed that these
corrugations were produced in the final passes of rolling the
rails. Mr. Busse also stated that one of the principal in-
herent causes of corrugation was the structure of the
metal in the rail, and called attention to the necessity of
using the greatest amount of care in rail manufacture,
especially in finishing the rail. Mr. Peterson also referred
to the studies on the subject conducted by Messrs. Fell, of
London, and Perroud, of Paris, both of whom were quoted
as saying that rails in general have a rough or slightly cor-
rugated surface immediately after leaving the mill.

Fig. 1 shows an apparatus designed by Mr. Peterson to
measure the smoothness of the surface of the head of a
rail. With it the corrugations of two adjoining rails in a
track, welded at the joints, were measured, and it was found
that while each rail was corrugated, the corrugations were
of different lengths and depths, showing that the direction
of movement of the cars did not influence the formation
of the waves. Mr. Peterson then took several rails at ran-
dom from an electric railway track in process of construc-
tion and had their heads slightly planed. They were then
measured by the apparatus and found to contain a series
of slight but very characteristic corrugations, although

Fig. 1—Rail Corrugation—Apparatus for Measuring Waves

none of the rails had been in contact with a car wheel.
These rails had a tensile strength of 75 kg per squarc
millimeter, with an clongation of 1o per cent. It was
found, moreover, that at the rail ends which had last left
the rolls in the mills the corrugations were much shorter
and more marked than at the other end of the rails. These

*Sec Strect Railway Journal for November 9, 1907, page 948.
tSce Electric Railway Journal for November 7, 1908, page 1323.
.
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rails are shown in Figs. 2 and 3, and the white spots indi-
cate the crests of the corrugations. A nick was made on
the lips of the rails directly opposite each crest, and they
were put in service. The period which has since elapsed
was too short to permit Mr. Peterson to draw conclusions
which were absolutely dcfinite, but it was apparent that
corrugations were in process of being formed at the points
which he had previously marked.

Mr. Peterson then discussed the process of rolling
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Figs. 2 and 3—Rail Corrugation—New Rails with
Corrugations Marked

grooved rails, which he said was so complicated that only
a few mills had been able to do it successfully. He
explained that the relation between the encrgy consumed
by the rolls in a mill and the temperature of the ingot
rolled has recently been made the subject of a careful
investigation by Mr. Puppe. (See Stahl und Eisen, Vol.
1909, Nos. 1 and 5.) According to this authority, a bloom
in passing through the rolls does not advance at a speed
uniform with the speed of the periphcry of the rolls, but
its movement is a series of irregular advances and halts,
each of which produces a characteristic mark on the sur-
face. The higher the temperature, and hence the grcater
the plasticity of the metal, the more nearly constant is the
rate of advance of the bloom. As the temperature falls, the
resistance to passage through the rolls increases, while the
frictional forcc tending to pull the bloom forward remains
ncarly constant. Hcnce the advance of the bloom lags
materially behind the periphery of the rolls, and the char-
acteristic marks which later develop into corrugations are
closc together.

The diagram, Fig. 4, taken from Stahl und Eiscn, 1909,
No. 1, shows the relation between energy and temperature,
mentioned above. The ordinates indicatc thc number of
cubic millimeters of metal in the bar displaced by the ex-
penditure of 1 kg meter of energy in the rolling. That is
S, is the original section in squarc millimeters, S, is the
reduced section in square millimeters, and L is the original

length in millimeters.  The three lines on the diagram
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refer to three ingots of soft basic steel of about 40 kg
per square millimeter tensile strength, which were rolled
into flat plates. The diagram shows that the energy
required to roll these ingots at 1220 deg. C. was about
double that at 1320 deg. C., and that the malleability of
the metal decreased rapidly with its temperature. Al-
though the diagram, Fig. 4, was obtained in rolling a rolled
plate, the same conditions apply very closely in rolling
grooved girder rails.

Owing to the usual requirements of electric railway
companies regarding tensile strength and elongation in the
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Fig. 4—Rail Corrugation—Diagram Showing Relation

Between Temperature and Energy Required in Rolling

rails purchased by them, the average temperature at which
these rails are rolled rarely exceeds 1140 deg. C., and in
European mills they are generally given 12 passes through
the rolls. At each pass the section, of course, approaches
more closely that finally required, and during the last two
passes the groove is rolled if the head, which, up to that
time, has been flat (see Fig. 5). DBy this time the rail
has lost a considerable amount of its initial heat, and when
the groove is rolled the molecules in the ingot offer great
resistance to the forces required to displace them. To bal-
ance the pressure which has to be exerted on one side of
the head during these two final passes, it is customary in
European mills to enlarge the base of the rail directly be-
low the tread, as shown in Fig. 5, on the eleventh pass, and
at the twelfth or last pass to restore the base to its original
section,

If the accuracy of this theory of rail corrugation is ad-
mitted, Mr. Peterson believes that it is not difficult to ex-
plain all of the peculiar characteristics which have been
observed in regard to it. For example:

(1) The corrugations always commence on the side of
the tread next to the groove.

The tremendous power exerted in rolling the groove in

XX
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Fig. 5—Rail Corrugation—Sections at Ends of Tenth,
Eleventh and Twelfth Passes

the head of the rail breaks down the structure of the metal.
It is not surprising, therefore, that the first trace of cor-
rugation should appear in this part of the head.
(2) The crests disappear after a certain period of time.
The breakdown in the structure of the metal is largely
on the surface, and penetrates only to a certain depth in
the head of the rail.
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(3) The reappearance of the same corrugations after
their temporary removal by grinding.

The grinding is not carried below the original surface far
enough to reach homogeneous and unharmed metal.

(4) The reappearance of corrugations of other lengths
at points where corrugation had previously been observed.

During the eleventh pass the rolls produce internal dis-
turbances in the metal tending to produce corrugation;
but these disturbances are situated in the head of the rail
at a greater depth than the strains set up during the last
pass, which produce the initial corrugations. ~

(5) The disappearance of corrugation after welding a
strip of soft iron on the head of the rail

The operation of welding by an electric arc heats the
rail head to a very high temperature, and in cooling down
the structure of the molecules, which was broken down by
the rolling, is allowed to re-establish a certain equilibrium
equivalent to annealing.

(6) The appearance of corrugations only at certain
points of the same rail.

The metal while being rolled did not possess at all points
a uniform temperature, or else some parts of the rail pre-
sented greater resistance during the work of rolling.

(7) T or Vignole rails are less subject to corrugation
than girder rails.

The rolling of these rail sections is a more simple opera-
tion than the rolling of grooved rails.

To explain the development of the incipient corrugation
existing in the rail into that noticed after the rail has been

Fig. 6—Rail Corrugation—Head of Rail, Showing
Corrugations and Bridging Spots

in service for some time, Mr. Peterson quoted the follow-
ing remarks on rail wear contained in an address of Dr.
C. B. Dudley in 1880 before the American Institute of
Mining Engineers:

No two surfaces ever have been made, or can be made,
that are absolutely smooth. At the very best, the smoothest
surfaces are made up of elevations and depressions, very
minute, it is true—perhaps almost infinitesimal and entirely
incapable of measurement—but nevertheless real elevations
and depressions. When these elevations and depressions
are tangible, we call the surface rough; when they are in-
finitesimal, we call it smooth. If, now, this reasoning is
correct, the surface of the head of the rail, as well as that
of the circumference of the wheel above it, are made up of
elevations and depressions, which, when the two surfaces
are in contact, must more or less fit into one another. And
it is this fitting in of the minute elevations and depressions
of the two surfaces that gives rise to friction. If the two
surfaces were absolutely smooth there would be no friction,
and consequently no tractive power in the locomotives, nor
would the wheels under the cars turn around. Friction of
this kind we are accustomed to call rolling friction. In
reality, then, a rail and‘the wheel which rolls above it may
be regarded as a rack and pinion with infinitesimal teeth,
lacking, of course, the element of regularity as to the posi-
tion of the teeth which characterizes a rack and pinion.
* * % Tf we are right in regard to the nature of the
surfaces involved in wear and the strains produced, wear is
simply the breaking or pulling off of the infinitesimal teeth
by the strains to which they are subjected.

This theory of rail wear could be applied to explain
corrugation in a rail whose molecules had been compressed

at different regular points by the rolls by assuming the
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molecules on the head of the rail to represent the alternate
elevations and depressions described by Dr. Dudley. It is
then evident that at the points where the molecules are
farther apart there are fewer elevations to withstand the
tractive effort exerted on them. Consequently the rail sur-
face breaks off more quickly at these points than at the
points where the molecules are compressed. The result is
that under the effects of wheel wear valleys and crests
are created and corrugation appears.

After having thus considered the causes of corrugation,
Mr. Peterson took up methods of overcoming it. One was
to carry out the work of the last pass of the rolling at a
high temperature either by reheating the rail after the first
few passes or else by heating the ingot to a higher ini-
tial temperature. The latter plan incurs the danger of a
sacrifice of tensile strength, a quality for which the railroad
companies have been increasing their demands. Mr. Peter-
son thought, however, that all reasonable requirements of
tensile strength could be secured, and referred to the ad-
vantages of softer rails as given in Mr. Busse's Miinich
report, and to the conclusions of Dr. Dudley’s report to the
Railway Congress in Paris in 1900. This latter report
stated that in rails with a double head or with a very sim-
ple profile the tensile strength could, without inconvenience,
be carried to 85 kg per square millimeter, while for rails
with a large base the tensile strength if possible ought not
to exceed 75 kg per square millimeter, on account of the
rapid cooling of the flanges, a cooling which creates great
interior tension and increases the danger of breakage.

Another method is to use steel made in the electric fur-
nace, as this steel seems to possess much more homogeneity
of structure than that obtained by the basic converter
process. Open-hearth steel, in which the period of mixing
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chemical analysis. These chemical analyses had not been
terminated at the time of the presentation of the paper by
Mr. Peterson. Fig. 6 shows the rail which was examined;
the hard points are marked in white.

Mr. Peterson terminated his remarks by stating that
the section of the rail shown in Iig. 6 possessed five cor-
rugations perfectly marked. There was, however, a some-
what remarkable bridging of one of the valleys. In place
of concentrating at a crest, there was a collection of hard
points spaced uniformly between two crests, as shown at
the point @ in Fig. 6, and the metal on the head of the
rail at this point was at the same height as at the crests.
Mr. Peterson did not have time before the meeting to in-
vestigate the cause of this singular condition, nor to ex-
amine the rail at this point further in detail.

&

PREVENTING ACCIDENTS IN SYRACUSE

The Syracuse Rapid Transit Company, of Syracuse, N.
Y., has been carrying on a school of instruction for motor-
men and conductors for the past three years with satis-
factory results. Elaborating upon the work of this school,
the company has lately tried the experiment of conducting
special classes for employees of the transportation depart-
ment, devoted primarily to giving the men instructions
relative to the things that can be done by the motormen
and conductors to prevent accidents and the manner of
taking care of accidents after they occur. The idea is to
hold two main classes each year. One is conducted in the
spring, just before the open cars are put into service, and
one in the autumn before the leaves begin to fall, and
trouble may be expected from slippery tracks. The
classes are conducted under the general supervision of J.
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requires several hours, ought also to be valuable in the
manufacture of tramway rails.

Finally, Mr. Peterson gave some results obtained by filing
a piece of corrugated rail. Ile found that the rail could be
much more casily filed in the valleys than in the crests of
the corrugations. When the filing was carried more deeply
into the crests, small and excessively hard grains were
found, forning the backbone of the erests. An attempt
was made to analyze chemically several of these grains,
but the operation was difficult, for they were extremely
hard, and it was difficult to obtain cnough grains to make a

Warning Placard Displayed in Lecture Room

E. Duffy, superintendent, and the lectures or talks are
given by W. F. Weh, claim agent, and Dr. Francis J. Ryan,
the company’s surgeon. At different periods during the
year other than the time at which the two regular classes
arc held, the men are called together and further instruc-
tion given them. Tt usually takes four or six sessions, held
at dilferent hours of the day and night, to cover thie entire
force of employces.

In addition to the courses of instruction on the preven
tion of accidents, the thought has been to cnhance the
results by creating and stimulating a spirit of rivalry and
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competition among the different divisions for the credit of
having the fewest accidents at the end of each week. At
each operating station there is a large bulletin board the
features of which will be understood from the photograph
reproduction. On this blackboard are entered with chalk
the number of accidents and the number of witnesses re-
ported per accident on each division for each day, for the
week, and for the month. A golden star is placed after the
divisions having the fewest accidents for the month, and
these are known as the “star lines.”

The spirit of rivalry and the interest of the men are
kept alive by issuing weekly bulletins, letting the men know
the status with respect to the number of accidents for the
current periods compared with previous years. The op-
portunity of congratulating the men for work well done is
always welcomed. It is believed these bulletins are an added
stimulus to the employees to keep up the good work, and
especially so to those who are earnestly striving to im-
prove the accident situation.

For use in the lecture room and also for display at the
different operating stations, large placards or banners
were printed, a few of which are also shown. These show
the numbers and classes of accidents for the corresponding
month of the previous year. They also contain short, trite
phrases on the subject of avoiding accidents, such as,
“Shout out, Wait until the car stops!” “Look in, out and
around before starting car,” etc.

Along the line of encouraging and stimulating the men
to continued efforts in the prevention of accidents, cards
measuring 3% in. x 6 in., are issued once a month giving
suggestions, reminders, lists of “don’ts,” etc. The subject
matter of the cards is changed each month, with the idea
of sustaining the interest in them. The cards are distrib-
uted at each station on the first of the month by the car-
house foremen. The text matter of the cards for July
and August is printed below; the two first are for July, the
other two for August. All bear the printed signature of
J. E. Duffy, superintendent.

A FEW DON’TS FOR MOTORMEN

1. Don’t think you own the street.

2. Don’t hit the rig if it stays on the track all day.

3. Don’t be careless at cross streets, schools or engine
houses.

4. Don’t drag your car. Either stop or go ahead.

3. Don’t get too near the car ahead.

6. Don't start your car with a jerk or take curves too
quickly.

7. Don’t start your car until you have looked back for
the safety of your passengers.

& Don'’t take chances with anything or anybody. Be
sure you are right before going ahead.

9. Don’t forget your duty at railroad crossings.

10. Don’t pay attention to passengers on the front seat.

11. Don’t lose your head after the accident happens. Get
busy and help the conductor.

12. Don’t talk about your car being late or about any ac-
cident to any person except an official of this company.

JULY RESOLUTIONS FOR CONDUCTORS.

1. I will look in, out and around before giving two bells.
2. I will make sure that people are on or off the car be-
fore giving two bells.
. I will get as many witnesses as possible.
. I will do the best I can for the company’s interest.
. I will not talk unnecessarily long with any passenger
. I will make sure of everything and everybody.
. I will do my whole duty at railroad crossings.
. I will not let any passenger off in an unsafe place.
. I will look around before giving four bells.
ro. I will not have an accident during July.
11. T will not talk about my car being late or about any
accident to any person excepting an official of this company.

O O O\UL s
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AUGUST RESOLUTIONS FOR MOTORMEN.

1. I will do my best to prevent accidents on my car dur-
ing this month.

2. I will be especially careful at railroad crossings.

3. I will have my car under perfect control before enter-
ing curves.

4. I will keep the chain hooked on the front part of my
car.

5. I will avoid unnecessary conversation with passengers.

6. I will prevent collisions of all kinds by being on the
safe side, taking no chances and keeping car under abso-
lute control when approaching cars and vehicles of all
kinds.

7. I will not start my car with a sudden jerk or stop it so
abruptly that an accident may occur.

8. I will not drag my car, but will either stop or go ahead.

9. I will leave the end of the road on time.

1o. I will assist the conductor in every way possible after
an accident has happened.

11. I will be especially careful when passing standing cars.

12. I will not discuss accidents with strangers or others
who are not officials of this company.

13. I will do my best so that no passengers on my car
can alight in an unsafe place.

14. I will look around before starting my car to see that
everything is safe.

AUGUST QUESTION BOX FOR CONDUCTORS.

1. Why don’t you report everything that happens on or
near your car?

2. Why don’t you make your best effort to get as many
witnesses as possible ?

3. Why don’t you keep your hand off the bell rope until
you are ready to give the signal?

4. Why don’t you look around before giving four bells?

5. Why don’t you make sure that old people and passen-
bers carrying babies are in a safe place before giving two
bells?

6. Why don't you keep the chains hooked on your car?

7. Why don’t you stop lengthy conversations with passen-
gers.

8. Why don’t you stop talking about accidents to stran-
gers?

9. Why don’t you keep passengers off the running board
and steps of your car?

10. Why don’t you “shout out” in a loud voice, “Wait
until the car stops”?

11. Why don’t you change signs and fix guard rails at the
end of the line when your car is standing?

12. Why don’t you try your best to prevent accidents?

When a new issue of the cards appears the contents are
reproduced in the local newspapers in order to let the
public know that the company is keenly alive to the im-
portance of reducing the number of accidents and is doing
all in its power to instruct its employees and the public in
avoiding mishaps.

A point is made of dividing street railway accidents into.
two classes, those chargeable to the carelessness of em-
ployees, and those for which the public is usually responsi-
ble. Most mishaps incident to getting off and on cars are
due to the carelessness of passengers, and every effort is
made to instruct the public to remain seated until the car
stops, as to the right and wrong method of getting on and
off cars, the necessity of refraining from touching the
grab handle while the car is in motion when boarding a
car, etc. Accidents such as collisions of cars are usually
due to the carelessness of employees, and every effort is
being made to instruct the men how to avoid the things
that lead to collisions and other accidents.

The management of the Syracuse Rapid Transit Com-
pany believes that its effort to secure the co-operation of
employees and public in the matter of reducing accidents
is having a very appreciable effect, as the number and
seriousness of accidents this year show a material reduction
as compared with the records of previous years.
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NEW YORK TO CHICAGO BY ELECTRIC RAILWAY

BY J. S. MOULTON, ASSISTANT ATTORNEY, INTERBOROUGH RAPID
TRANSIT COMPANY, NEW YORK

As far as T am able to learn from many inquiries this is
the first trip made from New York to Chicago over electric
lines for so large a part of the way. To be exact, the trip
started from Hudson, N. Y., because the electric street
railway service from New York City extends at present
only as far as Tarrytown and the time lost in going to that
town and then taking a train of the New York Central &
Hudson River Railroad to Hudson would add nothing of
value to the journey.

Leaving New York City at 12:30 a. m. by the New York
Central road, I arrived at Hudson at 4:47 a. m., which
gave me a full hour before taking the car of the Albany
& Hudson Traction Company at 6 o’clock. I had break-
fast at Electric Park on the line of this road and shortly
after leaving there A. P. Deeds, general freight and pas-
senger agent of the company, joined me and traveled as
far as Albany. I took there the car of the Schenectady
Railway at 8 a. m. and arrived at Schenectady, a distance
of 16 miles, at 8:45. I had a few minutes at Schenectady
and went to the offices of the company and called on James
F. Hamilton, superintendent of transportation. At g o’clock
I took the car of the Fonda, Johnstown & Gloversville Rail-
road for Amsterdam and I was sorry to have missed R. M.
Colt, general passenger agent of this road, because he gave
me so many suggestions before I left New York regarding
travel through this part of the country. Arriving at Am-
sterdam at 9:41 a. m., it is possible to go to Fonda by
electric line, but the distance gained is so small that I took
the New York Central road to Little Falls, a distance of
39 miles, reaching there at 12:25 p. m. It took two hours
to cover the 39 miles between Amsterdam and Little Falls.
Leaving Little Falls at 12:30 p. m. on the Utica & Mo-
hawk Valley Railway, the entire route of 23 miles to
Utica was a trip that was made beautiful by the scenery.
This trip was made in an hour. I remained in Utica, where
Albert Eastman, general passenger agent, took me to the
offices of the company and I met Mr. Gowen, assistant to
the vice-president. At 2:05 p. m. I took the limited car
for Syracuse, a distance of 49 miles, which we traveled in
one hour and 28 minutes. The country is fully as interest-
ing as that between Little Falls and Utica. I cannot refer
to this portion of my trip without thanking Mr. Frankel,
the manager of the Stearn Advertising Company, of Syra-
cuse. I called on Mr. Clark, of the Auburn & Northern
Electric Railroad and the Auburn & Syracuse Electric
Railroad. At 4:30 p. m. I took the car of the Auburn &
Syracuse road for Auburn, 26 miles away, and a wait of
30 minutes gave me time for supper and to see a little of
the city.

I left Auburn at 6:30 p. m., taking the Auburn & North-
ern road and the Rochester, Syracuse & Eastern Railroad,
by way of Port Byron for Rochester, a distance of 66 miles.
The train was on time at Rochester and, getting there at
9:45 p. m., I found I had traveled 387 miles, of which 233
miles were on electric roads. T was not fatigued in the least
and, after going to the hotel, went out and walked about
the city for an hour. Remaining at Rochester all night, I
started at 9:50 o’clock the next morning, taking a local car
to the city line, where the car of the Buffalo, Lockport &
Rochester Railway started for ITockport at 10:20 a. m.
J. M. Campbell, general manager of this road, met me at
the Rochester end of the line and went with me to T.ock-
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port, a distance of 56 miles, and made my ride very en-
joyable by explaining the signal system and the interesting
points of the country through which we passed. Riding in
the motorman’s cab gives a much better view of the
country. I arrived at Lockport at 12:18 p. m. within a
few steps of the car of the International Railway, which
leaves there at 12:20 p. m. for Buffalo, 25 miles distant. I
reached the latter city at 1:25 p. m. It was remarkable to
find that the electric lines, with their long runs and many
stops in the different cities and villages, made almost exact
schedule time. At Buffalo I called on J. C. Calisch, of the
Buffalo & Lake Erie Traction Company. Mr. Calisch said
he was glad to meet a man brave enough to undertake so
unique a trip. He was wrong in suggesting that bravery
was needed, because the trip affords pleasure all the time.
At Buffalo I went through the city on a local car to the
city line, now called Lackawanna City, where the Buffalo
& Lake Erie Traction Company has its terminal. In this
trip of 88 miles on the lines of this road to Erie, Pa., the
cars pass through a great grape belt. At Fredonia, on this
line, I had to wait a few minutes and met Charles G. Loh-
man, formerly with the Chicago, South Bend & Northern
Indiana Railroad. After a beautiful ride of six hours, I
reached Erie at 9 p. m., where I remained all night, having
covered that day 169 miles entirely on electric roads.

TRIP ON OHIO LINES

At 7 o’clock the following morning I started over the road
of the Conneaut & Erie Traction Company for Conneaut, a
distance of 33 miles, arriving there at 8:55 a. m. On this
part of the trip I had with me R. W. Palmer, superintendent
of the company. A wait of 30 minutes gave me time to set
back my watch one hour, as I was traveling then on west-
ern time. Leaving Conneaut at 9:30 a. m. on the Pennsyl-
vania & Ohio Railway, I traveled to Ashtabula and there
took a car of the Cleveland, Painesville & Eastern Rail-
road via Painesville, for Cleveland. The distance from
Conneaut to Cleveland is 73 miles. Cleveland was reached
at 12:50 p. m. and after lunch I left at 1:30 p. m. on a
limited car of the Lake Shore Electric Railway for Toledo,
a distance of 120 miles, via Sandusky, which was made in
four hours and 20 minutes without change. After supper
at Toledo I went to the terminal of the Ohio Electric Rail-
way and took the 8 p. m. car of that company for Fort
Wayne, Ind., via Lima, Ohio. As I did not leave Toledo
until so late, I did not stay on the car until Fort Wayne
was reached, but thought it better to stop at Lima, where
I arrived at 10:55 p. m. and was met by F. A. Burkhardt,
district passenger and freight agent.

On the following morning Mr. Burkhardt met me at the
hotel and we went to the offices of the company and met
Mr. Dicke and they took the 10:15 a. m. car with me on
their line a distance of 6o miles to Fort Wayne, which was
reached at 12:10 2. m. At Van Wert, Ohio, the Manhat-
tan limited of the Pennsylvania Railroad, which parallels
the electric line at this point, came up, but we passed the
steam train and kept ahead of it. At Fort Wayne I had
dinner with Mr. Burkhardt, Mr. Dicke and F. 1. Hardy,
superintendent of transportation of the Fort Wayne &
Wabash Valley Traction Company. After supper we took
one of the cars of the Fort Wayne & Wabash Valley road
to Wabash. Mr. Hardy left me at his home at Huntington.
I remained at Wabash that night and started for Warsaw
at 8:55 a. m. on the Cleveland, Cincinnati, Chicago & St.
Louis stcam road. After traveling a distance of 33 miles
between these points I reached Warsaw at 11:36 a. m.
30 minutes late. By this fall the road will be from Fort
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Wayne to Peru, Ind., on the Fort Wayne & Wabash Valley
Traction Company road and thence to Warsaw by electric
line, as the road now under construction will make the elec-
tric line route complete at that point, and therefore complete
in the west.

I left Warsaw at 1:30 p. m. for South Bend, Ind., over
the lines of the Winona Interurban Railway and the Chi-
cdgo, South Bend & Northern Indiana Railway, reaching
South Bend at 3:40 p. m. I remained there until 5:30 p. m.,
taking a limited car on the Chicago, Lake Shore & South
Bend Railway for Chicago, a distance of 9o miles, passing
through the industrial settlements of Michigan City, Gary
and Hammond and reaching Pullman at 8:15 p. m. I took
the suburban line of the Illinois Central Railroad to the
central district of Chicago.

It took me three full days and 21 hours from the time I
left New York City to get to the central district of Chi-
cago. The actual running time was 45 hours and 24 min-
utes. I traveled 1143 miles, 956 miles on electric cars and
187 miles on steam roads. In one day of a little over 15
hours I traveled 298 miles on electric lines and the best of
it all was that I saw the country pretty generally as well
as the cities, towns and villages. These places are not seen
by the traveler on steam roads. The electric lines pierce
these places, the steam roads skirt them. About a year ago
I made the trip by electric line to Philadelphia from New
York, a distance of a little over go miles, and T thought I
did well to cover it in nine hours.

The actual traveling time could be reduced several hours
and as soon as I finished the trip and returned home I made
a careful calculation and found that the actual traveling
time could be reduced to 31 hours and 10 minutes. I had
a fine and comfortable trip and shall certainly repeat it at
the earliest practicable time.

The fare, including all steam fare from New York to
Chicago was $19.67 and the other expenses, including those
for four nights at hotels, were $12.

ROADS, FARES AND SCHEDULE
The roads on which I traveled, the time, distance and
fare were as follows:

From New York City to Hudson, New York Central
road, 115 miles, fare $2.30, leaving 12:30 a. m., arriving
4:47 a. m.

From Hudson to Albany, Albany & Hudson Traction
Company, 38 miles, fare 60 cents, leaving 6 a. m., arriv-
ing 8 a. m.

From Albany to Schenectady, Schenectady Railway, 16
miles, fare 25 cents, leaving 8 a. m., arriving 8:45 a. m.

From Schenectady to Amsterdam, Fonda, Johnstown &
Gloversville Railroad, 15 miles, fare 25 cents, leaving 9
a. m., arriving 9:4I a. m.

From Amsterdam to Little Falls, New York Central road,
39 miles, fare 82 cents, leaving 10:26 a. m. arriving
12:03 p. m.

From Little Falls to Utica, Utica & Mohawk Valley
Railway, 23 miles, fare 35 cents, leaving 12:30 p. m., ar-
riving 1:30 p. m.

From Utica to Syracuse, Oneida Railway, 49 miles, fare
85 cents, leaving 2:05 p. m., arriving 3:33 p. m.

From Syracuse to Auburn, Auburn & Syracuse Electric
Railroad, 26 miles, fare 40 cents, leaving 4:30 p. m., arriv-
ing 6 p. m.

From Auburn to Rochester, Auburn & Northern Railroad
and Rochester, Syracuse & Eastern Railroad, 66 miles,
fare $1.20, leaving 6:30 p. m., arriving 9:40 p. m.

From Rochester to Lockport, Buffalo, Lockport & Roches-
ter Railway, 56 miles, fare $1.10, leaving 10.20 a. m., arriv-
ing 12:18 p. m.

From Lockport to Buffalo, International Railway, 25
miles, fare 40 cents, leaving 12:20 p. m., arriving I:25 p. m.
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From Buffalo to Erie, Pa., Buffalo & Lake Erie Trac-
tion Company, 88 miles, fare $1.75, leaving 3 p. m., arriv-
ing 9 p. m.

From Erie to Conneaut,, Ohio, Conneaut & Erie Traction
Company, 33 miles, fare 55 cents, leaving 7:05 a. m., arriv-
ing 8:55 a. m.

From Conneaut to Cleveland, Pennsylvania & Ohio Rail-
way and Cleveland, Painesville & Eastern Railroad, 73
miles, fare $1.25, leaving 9:30 a. m., arriving 12:50 p. m.

From Cleveland to Toledo, Lake Shore Electric Railway,
120 miles, fare $1.50 ticket or $2.10 cash, leaving 1:30 p. m.,
arriving §:50 p. m.

From Toledo to Fort Wayne, Ind., via Lima, Ohio, Ohio
Electric Railway, 137 miles, fare $2.10, leaving 8 p. m.,
arriving in Lima at 10:55, spending the night there and
starting at 10:15 a. m. and arriving at Fort Wayne at
12:10 p. m.

From Fort Wayne to Wabash, Fort Wayne & Wabash
Valley Traction Company, 45 miles, fare 8o cents, leaving
5:40 p. m., arriving 7:08 p. m.

From Wabash to Warsaw, Big Four Railroad (steam),
33 miles, fare 7o cénts, leaving 9:55 a. m., arriving
11:06 a. m.

From Warsaw to South Bend, Winona Interurban Rail-
way and Chicago, South Bend & Northern Indiana Railway,
56 miles, fare $1, leaving 1:30 p. m., arriving 3440 p. m.

From South Bend to Chicago via Pullman, Ill., Chicago,
Lake Shore & South Bend Railway and Illinois Central
suburban service Pullman to Chicago, 9o miles, fare $1.50,
leaving 5:30 p. m., arriving g:00 p. m.

&
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THE WORK OF THE ELECTRIC RAILWAY STOREKEEPER

BY G. E. STOCKWELL, GENERAL STOREKEEPER, LOS ANGELES-
PACIFIC COMPANY

As a rule, the work of the storckeeper on an electric
railroad is not appreciated to anything like the same ex-
tent as that of the man occupying the same position on a
steam road. The latter has been engaged for a number
of years upon plans for systematizing his stock books and
standards so as to keep his stock down to a minimum. This
work has begun to bear fruit and has made the storekeeper
an efficient and important factor in the steam railroad
business. The Railway Storekeepers’ Association has
brought these men together and has enabled them to get
results not otherwise obtainable. Many electric railway
storekeepers have joined this organization, but though the
main object of the storekeeper on the electric road is the
same as on the steam road, the materials are different.

Possibly the reason for the lack of appreciation of the
importance of the office of storekeeper on the electric road
is that the electric roads are younger and many managers
consider the storckeeper as a sort of necessary evil. They
think that any one can run a storeroom. I know of cases
where a clerk has been taken out of an office and made
storekeeper. One man whom I have in mind absolutely did
not know a lock-nut from a commutator.

The position of storekeeper on the average electric road
requires more special knowledge than that on the steam
road, because a man has under his charge not only most of
the material used on the steam road, but all that used in
the electrical equipment. When one considers that about
50 per cent of the operating expenses of a road are for
material, it seems obvious that this material should be in
charge of a good man. I do not think a road would make
any mistake if it required its general storekeeper to be a
competent engineer and made him responsible to the gen-
eral manager alone. He would then be able, from his
knowledge of the materials in his charge and the extent
of their use, to keep the supply down to the minimum actu-
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ally required. If this duty devolves upon the purchasing
agent, serious errors of judgment may be made in regard
to the rapidity with which material will be required, unless
the purchasing agent is also an engineer and is acquainted
with the relative demand for the different articles in store.
A storekeeper may consider that after material has been
issued he has no further interest in it, but he should be
always on the lookout for leaks and then try to remedy
them. To secure this, the following rules are in force in
the storeroom of the Los Angeles-Pacific Railway Com-
pany and every new man is required to memorize them:

(1) Do not issue a new lamp unless a burned-out lamp
or butt is turned in with the requisition for new ones.

(2) Do not issue a trainmen'’s lantern without getting-an
old one for it.

(3) Do not issue new finished brass goods, such as jour-
nal brasses, motor bearings, brush holders, trolley wheels,
etc., without getting a scrap or second-hand piece for it.

(4) When filling requisitions be sure to get all informa-
tion as given on the bin tag—that is, the proper name and
catalog number, if any.

The first rule saves lamps from being stolen from the

shops and cars because it makes the foreman responsible,
and if an old lamp or butt is not turned in with the requi-
sition, the foreman must give an explanation. If it is a
new installation, the requisition is forwarded to the elec-
trical engineer for his approval.

The second rule is based upon a similar reason. On the
road with which the writer is connected the trainmaster
signs requisitions for the trainmen’s supplies, and if an old
lantern is not handed in to the storeroom, the signature of
the general superintendent is required before a new one
is given out. An account is kept of all lanterns by num-
ber and this account shows to whom the lanterns are
charged, and when an old lantern is turned in the man is
given credit for it and an entry is made of the date of
return.

The desirability of the third rule is obvious. Commu-
tators are handled in the same manner as lamps and train-
men’s supplies, and the brass and copper scrap that dis-
appears is necessarily very small. If no scrap or second-
hand material is presented for exchange an explanation is
required and the requisition is sent to the general super-
intendent for approval.

The fourth rule is important to the accounting depart-
ment. The bin tag contains the data given on the invoice,
and if the stock clerk is careful to get all the information
on his requisition before it leaves his hands, the price
clerk has no trouble in finding either the proper name or
price. Under this system practically no requisitions have
to be returned to the storeroom for more data.

&

RATES TO DENVER FROM THE SOUTH AND WEST

The following table shows the one-way Pullman and
round-trip railroad fares which have been granted on ac-
count of the Denver Convention from the principal cities
in Texas and California to Denver:

~—Pullman Rates (One Way)—  Railroad

Jrawing IFare.

Trom. Berth. Compt. Room.  Rd. Trip.
Fresno, Cal......c.vc.vuuun. $0.50 $27.00 $34.00 $55.00
Los Angelesy Callse s o5 onias 9.50 27.00 34.00 55.00
Sacramenlo; Cal..oemssoeas 9.50 27.00 34.00 55.00
San Bernardino, Cal......... 9.50 27.00 34.00 55.00
San Diecgo, Cal...... v .50 27.00 34.00 55.00
San Francisco, C: 9.50 27.00 34.006 55.00
San José. Cal. 0.50 27.00 34.00 55.00
Austin, Tex... 6.50 18.50 23.00 35.30
Dallag, Tex. ... oy 5:00 14.00 18.00 28.70
1l Paso, TeX. cuveeieeeennnns 5.50 15.50 20.00 35.00
LG e by e S R SR 5.00 14.00 18.00 27.40
Galveston, Tex... 7.00 20.00 25.00 39.75
Houcton, Tex 7.00 20,00 25.00 37.75
Tiareda, Tex. icwcnssaees e 9.50 27.00 34.00 44.55
San Antonio;: TeX .. oswves e 7.00 20,00 25,00 38.40
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CO-OPERATIVE BUILDING ASSOCIATION OF THE BERLIN
STREET RAILWAY EMPLOYEES

Several large manufacturing organizations in this coun-
try have established building and loan associations to assist
their employees in owning homes, but as yet no street rail-
way companies, so far as is known, have undertaken that
work here. This, however, is not the condition abroad,
where many companies, particularly in Germany, not only
assist in maintaining benevolent associations to pay sick
and death benefits and pensions, but also those to erect
suitable dwellings for employees in the neighborhood of
their work. A typical organization of the latter kind is
the “Baugenossenschaft,” or building fraternity, of the
Grosse Berliner Strassenbahn. This was formed in 1g9o1
as a branch of the gencral employees’ association in conse-
quence of the difficulty which was then experienced in find-
ing suitable living rooms. Berlin is pre-eminently a city of
apartment houses, owing to the high cost of land. The rents
in turn are also very high, and at that time were almost
prohibitive, owing to the fact that the population was
growing faster than the building accommodations.

Homes Built for Berlin Railway Men—Courtyard at
Tempelhof

The building club now has 1639 members, or about 25
per cent of the total number of members in the general
organization. A share of 300 marks ($75) is obtained
through monthly payments of one mark ($0.25). Share-
holders have the privilege of drawing lots for apartments
as they become vacant, and up to the present have also
received an average dividend of 4 per cent on the money
paid in. The association now owns five buildings, located
in proximity to as many car depots. The first house was
completed in August, 1903, and the last in March, 1906.
Since then no additional buildings have been crected for
the reason that hard times made plenty of private houses
available and new construction unprofitable, During 1908,
however, a plot was purchased for a sixth house, which
will be erected when further construction appears profit-
able.

When the building club was inaugurated the -railway
management loaned it 1,500,000 marks ($375,000) at 3
per cent.  art of this money was sccured hy mortgages
on the propertics.  Later on, 500,000 marks ($125,000)
was furnished by the pension fund at 34 per cent. In 1905
the latter loan was taken over at 3 per cent by the Grosse
Berliner Strassenbalin, and the directors also presented
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41,000 marks ($10,250) to the emergency fund. At the
end of 1908 the liabilities of the association were $500,-
000 and its assets approximately $600,000. The buildings
have been ably managed, and for several years past neither
a store nor apartment has remained unoccupied. In a few
cases non-members of the society have been accepted as
tenants when the members themselves made no applica-
tion for rooms.

The total number of tenants in the five houses, includ-
ing storckeepers, is 297. There are 286 apartments of one,
two or three rooms; 232 of these apartments are provided
with baths. It might be well to explain that the terms
“house” and “room” do not mean exactly the same thing
in Berlin and in New York. For example, many American
flats are built on plots 25 ft. x 100 ft and house six to
eight families, or two per floor. The Berlin apartment

Homes Built for Berlin Railway Men—Front House on
Eylauer Street

house is also four to five stories high, but always occupies
a considerably wider lot. It is frequently built in the form
of a hollow square along a courtyard, say, 65 ft. x 35 ft,,
which is large enough to afford ample light for every room.

A typical house of this kind was built by the association
on Eylauer Street, in the fashionable suburb of Wilmers-
dorf. The yard is laid out as a garden with paved walks.
In the center is a neat wooden shed, where the tenants beat
their carpets and do other dry cleaning, since nothing of
the kind may be done in the hallways or from the windows.
Every apartment is provided with a loggia or balcony,
which serves for growing flowers, and is large enough to
place a hammock or several chairs outdoors. The exteriors

s
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of the buildings, which are always of stone, are very artis-
tically designed. In fact, they are characteristic expres-
sions of the general desire in Berlin for beautiful buildings.

The interior equipment of the houses is of the most
sanitary character. The individual rooms also differ mate-
rially from those in the cheaper American flats. They are
much larger, some being fully 19 ft. x 13 ft. in size. The
kitchen, including the pantry equipment, does not count as
a room. A three-room apartment includes a private cor-
ridor, dining room, bedroom and visitor’s room. The lat-
ter, as in the two-room flats, is often used as a bedroom.
Each apartment also has a clothing closet, which is 4 ft.
wide and 12 ft. to 13 ft. long. When such closets are fitted
with baths the tenant pays an extra monthly charge of
about 43 cents. Unlike the cheaper American flats, there
are no private tubs for laundry purposes. Hence no room

Homes Built for Berlin Railway Men—Courtyard of
House in Tegel

is taken for that purpose, and all washing is done with the
common laundry equipment in the attic. Every tenant
also has free cellar space for storage of fuel, etc.

The rentals, of course, were fixed upon a strict invest-
ment basis, but they are rather attractive compared with
the charges made by other landlords for the same facil-
ities. The following monthly rental figures are very rea-
sonable for the accommodations offered, bearing in mind
the character of the buildings and their proximity to the
tenants’ working place: For two rooms and kitchen, aver-
age of $9.50 in the part facing the street and $7.50 in the
part facing the courtyard; for a single room and kitchen
facing in the street, $6.50; facing the courtyard, $4.50.
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THE APPLICATION OF INTEGRATING WATTMETERS TO
ELECTRIC CARS*

BY THOMAS W. HINKLE, ELECTRIC SERVICE SUPPLIES COMPANY

Electric railway companies are spending large sums of
money in building modern power plants and equipping them
with efficient machinery, but after the power goes out to
the line no record is kept of it, and the motorman uses it
either wastefully or economically, depending upon his in-
telligence and care. There is a great difference in motor-
men in the use of power, and it is my belief that if watt-
meters were installed they would pay for themselves in a
short while. Where integrating meters have been installed
on various cars some very valuable information as to the
relative efficiency of different men in handling the cars
have been obtained. N

With wattmetcrs installed on every car on a particular
line or system, the total kilowatt-hours used would thus
check against the station output, the difference between the
totals being in transmission loss, leakage, etc. This is anal-
ogous to the comparison obtained between the total read-
ings of the consumers’ meters in electric lighting service
with the station output meters, and it has been found in
such service that this comparison often affords the most
accurate, and really the only, method of picking out and
hunting down undue losses in transmission, etc. Even
with a few meters, shifted at intervals of a week or so
from one car to another of a line, a series of readings could
be obtained during the course of a few months, which
would give a fairly good check of total car consumption
against station output. This method might be practically
as satisfactory, and considerably less expensive, to a rail-
way company desiring to investigate the matter, as install-
ing meters on all cars. )

Under the present methods of inspection of equipment,
motor troubles, bad brake adjustment, condition of bear-
ings, gears and pinions, etc., are quite readily found if the
road employs careful inspectors. All of these troubles, and
many others which are hard for inspectors to locate, will
cause undue friction and necessarily cause the car to con-
sume too much current, but by the use of wattmeters any
excessive current consumption will readily be found. That
car can then be taken to the barn and the trouble eliminated,
whereas without the meters the car would run indefinitely
before the trouble was found.

Another use of wattmeters is in checking the relative
efficiency of different equipment operating on the same
line under the same condition, and comparing energy con-
sumption on different lines of the same system.

There are also now on the market integrating ampere-
hour meters, which show ampere-hours of current consump-
tion in any circuit, entirely irrespective of voltage, differ-
ing in this respect from integrating wattmeters.

Some interesting tests have been made within the past
year by different operating companies on transmission and
line efficiency by using both ampere-hour and watt-hour
meters on cars. Such a combination is, of course, only
recommended for special tests, as it would be unnecessary
and undesirable to install ampere-hour meters on cars as a
general thing. The special test referred to is based on the
idea that if the ampere-hour consumption of a particular
car on a ccrtain line, or section of line, is multiplied by the
averagc station voltage during the period of a test the watt-
hours thus obtained will be thc station output required for
that particular car, opcrating over thc section of line dur-
ing which rcadings have been taken. If, in the same car,
a suitable intcgrating wattmeter is installed, its rcadings
will show the true watt-hours consumption of the car, and
the differcnce betwecn the volt-amperc-hour reading and
the watt-hour reading on the car will be the loss in trans-
mission from the station for that particular car and sec-
tion of the line. DBy taking a serics of such obscrvations
with two or threc different cars on various sections of
line at different conditions of traffic, it has bcen found pos-
siblc to obtain valuable data as to conditions of transmis-
sion linc cfficiency, of substations, fceders, ctc., for differ-
ent lincs and scctions of lines,

Until about threc years ago there was no integrating

*Abstract of paper presented at mecting of Central Electric Railway
Association, Detroit, Aug. 26,
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wattmeter suitable for this purpose—that is, which would
withstand the severe conditions under which a meter on a
car has to operate. Later, special wattmeters were brought
out for this work, but owing to certain inherent and un-
avoidable features of their construction their use was prin-
cipally confined to special test cars, or on cars where pre-
cautions were taken to eliminate as far as possible the effect
of vibration and jar on the meter. On account of the spe-
cial care required in the use of the meters and their ex-
pense, their application in electric railway work was very
limited until during the last few years, when meters have
been brought out which are so constructed as to withstand
without any injury whatever the most severe conditions of
street railway operation.

The mercury type meter has proven the most successful
and accurate, I believe, for this class of work. I will give
a brief description of it.

In general, a mercury meter consists essentially of a
cylinder or disk-like motor element partly or entirely sub-
merged in mercury, so that current can be led in and out
from this element by the mercury through fixed metallic
contacts set in the walls of the chamber containing the
mercury and disk. The reaction of current passing radially
or diametrically across the armature—that is, the metallic
rotating element—with a magnetic field properly set with
respect to the armature, will cause rotation, and this rota-
tion will be proportional to the amount of current passing
through the armature.

When operated on direct current, the main current pass-
ing to the load, or a proportional part of it, passes directly
through the armature or the motor element. The poles of
the field magnet are located in close proximity to the arma-
ture disk, and the field set up in this magnet by the shunt
coil is proportional to the voltage of the circuit. The cur-
rent passing through the armature, therefore, is acted upon
by this field. As the current through the armature is the
load current, or a fractional part of it, the torque or rota-
tive effect produced upon this current by the field is pro-
portional to the power or watts, and the rate of rotation
of the armature becomes a measure of the power passing
through the metering device at any instant. In fact, this
meter is nothing more or less than a small and delicate d.c.
motor, having an armature equivalent to a single turn—
that is, the current passes once across the disk—and hav-
ing a field with two air-gaps, similar to an ordinary bipolar
motor. The mercury at the edges of the armature carrying
current to and from the contact, corresponds in a sense to
a commutator of the usual motor.

The armature, or rotating element, is made with a cen-
tral dome or float, so that the total displacement when
emersed in mercury is sufficient to buoy up the entire ro-
tating system, including a damping disk outside of the
mercury chamber, so that the difference between the true
weight of the rotating system and this buoyancy effect is
only about 1/10 ounce. This, then, is the effective weight
or pressure upward against the top bearing jewel. This
weight or pressure upon the jewel is less than one-fifth
that in any other type of meter, and as the armature is
completely emersed in mercury, any jar, vibration or shock
upon the meter is absorbed by the mercury, so that there
can be no sudden motion of the armature vertically. There-
fore, the pounding and jarring of a car cannot injure the
jewel in this meter, thereby impairing its accuracy.

Another good point in favor of meters of this type is that
lightning has less effect on it, as the enormous choking
effect of the shunt coil on its iron core protccts the me-
ter against any alternating or oscillating discharge like
lightning.

Another very important and convenient feature of this
type of metcr is the fact that it can be operated by a shunt,
allowing only a portion of the load currcnt to pass through
the mcter. This cnables thc meters to be made smaller
and more compact, and they can be located at any conve-
nient, out-of-thc-way place on a car, and connected to the
shunt by small leads. Since the introduction of mecters of
this type thcir use has become quite general by a number
of large operating companies in the citics and by a few of
the large intcrurban companies, but as yet the majority of
railways have not realized the valuable information which
can be obtained by a proper and intelligent use of intcgrat-
ing wattmeters on cars.
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DEVELOPMENT OF EXPRESS BUSINESS ON INTERBURBAN
RAILROADS*

BY J. H. CRALL, GENERAL PASSENGER AND FREIGHT AGENT,
TERRE HAUTE, INDIANAPOLIS & EASTERN TRACTION
COMPANY

Interurban express or dispatch freight is one feature of
the traction business that has been the subject of more or
less controversy from the time this branch of traffic has been
carried on by interurban railroads, both as to the handling
of this business and as to whether it cauld be an important
revenue producer.

That the express consignments transported on passenger
cars are valuable adjuncts to the carrier will be admitted
by all lines carrying on this branch of business; whether this
is of enough importance to demand the careful consideration
which is given to the passenger and freight traffic T find has
been a matter of conjecture. Did the end justify the
means? I will answer this by saying that any branch of
interurban traffic that is sure to result in a substantial rev-
enue demands at least careful consideration.

There has been a difference of opinion as to the best
method of handling this branch of interurban trade. When
the express business was first introduced on account of the
necessary outlay of capital required to make a pick-up and
delivery of shipments the traction lines carried on this busi-
ness by accepting shipments when delivered at their stations,
transporting them and making station delivery only. That
this method has been found to be universally satisfactory
is evidenced by the decided increase in the amount of ex-
press matter carried by interurban roads adopting this plan.
[t was the same old story of the demand creating the busi-
ness. Here was an opportunity for merchants to create
new trade by being able to secure a guaranty of a quick
delivery. This was especially true as to produce dealers
and commission merchants handling perishable commodi-
ties; the country customer sends in his order by telephone
and an hour later the goods are at his place of business.
This, naturally, caused the carrier to realize that here was
an opportunity to establish a branch of traffic that was sure
to result in a satisfactory revenue, very little extra labor and
no extra equipment being required; the cars had their
scheduled runs to make, and, naturally, the question with
the carrier was, Why not fill up the vestibules with express
shipments? The cars on the lines which I represent are all
provided with baggage compartments of sufficient size to
transport satisfactorily both express and baggage; T am in-
clined to believe that this alone is a good advertisement for
the interurban express business. If the shipper knows that
yvou have the facilities for handling his goods and he has
the goods to ship you can get his business with very little
solicitation. Show the people that you can give them the
service and you will get the business; this will apply whether
it is express, passenger or freight traffic. A little judicious
advertising, just enough to show the people that you have
something they need and want, will do this.

T am an advocate of large express and baggage compart-
ments in passenger cars; it is possible to solicit and mate-
rially increase the express shipments successfully only by
being able to transport the consignments satisfactorily.

On the lines with which I am connected the revenue from
interurban express in May, 1909, was 6.14 per cent of the
passenger earnings and the space used in the cars for the
express transported was 6.36 per cent of the total space in
the cars. You will note that the per cent of space used in
the cars for the express shipments is practically in the
same ratio to the passenger space, as the express revenue
is to the passenger revenue; in other words, we are earn-
ing as much from the space used for express as we are
from the space used for passengers, with the chances for a
material increase of this on a profitable basis. This state-
ment shows the per cent between the express and passenger
revenue only.

On these lines the revenue derived from interurban ex-
press as compared with the gross earnings increased from
34 of 1 per cent in 1906 to 4.01 per cent in 190g.

Several months ago a contract was made between a num-
ber of the leading interurban roads in Indiana and Ohio

*Abstract of paper read before the Central Electric Railway Association,
Detroit, Aug. 26.

ELECTRIC RAILWAY JOURNAL.

[VoL. XXXIV. No. o.

and one of the old line express companies. The revenue de-
rived by this express company, according to the contract,
was to be divided on an agreed per cent of the gross re-
ceipts with a minimum amount guaranteed the traction
lines making this contract. Some of the roads that were
parties to this contract have practically turned over the
handling of all express matter, I understand, to the old line
express company. Speaking for the Terre Haute, Indianap-
olis & Eastern Traction Company, I will say that we relin-
quished none of our former methods of handling this in-
terurban express by entering into this contract. We con-
duct our express business on exactly the same plan and
according to the same tariffs as we did before this contract
was made. We carry shipments for this express company
in the vestibule of passenger cars on a certain number of
trains, agreeing to give the company space in additional
cars of our regular trains as the business may require.

We have experienced no decrease in our interurban ex-
press business on account of this contract, although it has
not been in effect for sufficient time to determine fully the
result; but, judging from the amount of consignments
handled, I am inclined to believe that the result will be
gratifying not only to the express company making this
contract, but will also show a decided increase in the in-
terurban express receipts. This only goes to show that
there are plenty of opportunities to increase the interurban
express traffic. Business secured by the old line express
company and transported on interurban roads is largely
new traffic; this business it secures mainly on account of
the pick-up and delivery service. Much of this comes from
foreign lines, being transported both to and from junction
points on both steam and electric railroads.

The tariffs universally adopted by traction lines naming
express rates on merchandise when carried on passenger
cars are local and interdivision tariffs, and the rates are
usually based on one and one-half times the first-class
freight rates between points of shipment. Exceptions are
made, however, where the Central Freight Association scale
is in effect, in which case two times the first-class freight
rate is made. ) :

On the lines which I represent, however, we have a mini-
mum of 20 cents per hundredweight and no package is
handled for less than 25 cents; these rates are lower than
the old-established express company rates. However, no
provision is made for a pick-up and delivery to consignee
of interurban express and the difference in charges will, in
most cases, offset the cost of delivery of packages to con-
signee.

It has been found advisable to make exceptions on some
commodities, namely, bread, ice cream, glassware, news-
papers, etc., and instead a commodity tariff or flat rate is
made effective.

I would advocate making effective joint express tariffs
naming interline rates. I believe this would be the means
of securing a surprising amount of express traffic and open
up trade between connecting roads that would doubtless
prove mutually profitable. Such a tariff has been made
effective between Indianapolis and Dayton, Ohio, and it is
the universal opinion of the traffic officials that this should
be adopted between all connecting lines—billing shipments
through on interline dispatch freight way-bills the same as
adopted for through shipments of freight.

With interline express tariffs effective between connect-
ing lines and equipment suitably provided to transport prop-
erly both local and interline shipments, the traction lines
will find that it will open up a trade in interurban express
that will surpass our expectations.

We must get away from the idea that interurban express
or dispatch freight is of no importance or that it is carried
on as a matter of mere accommodation; this business is not
only a means of substantial revenue, but the possibilities for
increasing it are more than flattering, and traction lines will
without question be materially benefited by boosting the
interurban express traffic.

&

Representatives of the steam railroads and a number of
Government officials have joined in a co-operative plan to
conduct an inquiry into the physical properties and methods
of manufacture of steel rails to ascertain what can be done
to improve the rails now purchased.
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CAR SKID WRECKING DEVICE

The accompanying engraving illustrates the Bradshaw
car skid, which is designed to enable a car with a broken
wheel or axle or damaged truck to be quickly and easily
run in under its own power or pulled in to the shop. It
consists of a rectangular steel frame and two separable
shoes which slide on the track rails. At each corner of
the frame is attached a stout chain, with turnbuckle and
hook, by means of which the skid is securely fastened to
the truck after it is slid under the wheels. The skid is of
such shape that it may be slid under the truck and either
the wheels or motors allowed to rest on it. The wheels are

Car Skid Wrecking Device

raised but 3 in. above the track when the skid is in place.
It is adjustable to fit any single or double electric or steam
railroad truck.

The shoes are made of a special composition of metal,
having a low co-efficient of friction, and do not require
to be lubricated, nor do they cut or wear the rails, The
shoes weigh 45 Ib. apiece, and when the skid is used under
one end of a 28-ton car the shoes will last for from 50 to 75
miles. The frame is not subject to wear, and will last in-
definitely. Crippled cars have been run around curves of
4o0-ft radius with one truck carried on a skid. The device
is made and sold by the Lord Electric Company, New York,

&

COUPLERS FOR HUDSON TUNNEL CARS

In the description of the new types of Van Dorn couplers
published in the Erectric RA1LwAY JourNAL of last week,

page 293, illustrations were presented of an M.C.B. type

of coupler, which is in use on the cars of the Hudson
& Manhattan Railroad, and was referred to in the article
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the Hudson & Manhattan R