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ELECTRIC RAILWAY CONSTRUCTION IN GERIMANY.

BY LOUIS J. MAGEE.

‘“ What is your title?’’ asked the German Fmperor of
a celebrity who was being introduced with several other
special visitors to Berlin in the foyer of the Opera House.
‘T have no title, Your Majesty.”” ‘‘ Al, then, Herr Inge-
nieur, ’ replied the Emperor.

Whether this incident means that there are very many
engineers in Germany or that engineers are held in high
esteem, it is certainly true, that the engineer holds a high

traced in pencil by the Emperor. Under these conditions
the people who formerly had to win all their laurels with
the sword, have hopes of appreciation and advancement in
the lines which gain fame in other countries. 'The Emperor
is very much interested in electricity at present, has upon
one occasion attended a lecture at the Technical High
School in Berlin, and has in his private rooms in the Palace
with the aid of certain models, made himself intimately
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HANDSOME CENTER POLE CONSTRUCTI!ON IN HAMBURG.

place in Germany to-day, and is especially honored by the
Emperor.

The city engineer of Bremen, for instance, is a frequent
guest at the White Palace in Potsdam, and his schemes for
deepening the Weser River have been closely followed by
the Emperor. It is remarkable with what penetrating
interest His Majesty follows improvements in details of his
warshipsand ships of the merchant marine. The two large

liners now being built for the North German Iloyd andto’

be launched next summer, were fully described to the
Emperor in a special audience recently. ‘T'he plans for the
trolley road recently installed in Berlin were also submitted
to the Emperor and promptly returned to the engineering
authorities, after suggestions of no little value had been

acquainted with the modern methods of electric propulsion
of vehicles.

With especial reference to electric traction, it is in a
way a hindrance and in another way an advantage, that
each city has at the head of its technical affairs a skillful,
experienced engineer who takes great pride in the streets.
The city engineers, for instance, “of Hamburg, Berlin and
Bremen, are men of Continental fame whose opinion is
sought outside of the bounds of Germany, each being a spec-
ialist in some department of city engineering; one, for exam-
ple, having given especial attention to the bmldmg of sewers,
another to the laying out of parks and another to the
harbors. The city is divided into districts, and each
district is given to an engineer who is entirely responsible
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for every change made in or below the streets in his district.
If plans are presented for an electric strect railway, the
position of each pole must be shown by the contractors and
these district engineers can immediately tell them whether
they are liable to strike a sewer or a gas pipc in thus locat-
ing the poles, or whether the city contemplates widening
the street at that point or removing houses. In this way
the street is utilized to its maximum advantage, the
various services of tubular posts, gas, water, telegraph,
telephone, electric light, etc., do not conflict with each other
and everything is done decently and in order. Nomne of
these official positions is given as reward for party politics,
and as a general thing the engineers to be found in these
positions are at the very head of their respective lines of
work. :

The especial elements of electric street railway work
in Germany seemn to be, asfar as they differ from American
methods, as follows: first of all, the financial side of the
question. A tramway line is rarely installed for the sake
of demonstrating a system, but is dependent upon traffic
which may be surely counted upon. In some cases where
lines were built in small towns where the traffic was rated
as very low, it has been found that a good many more
passengers were carried by the electric cars than would
have been fair to calculate upon, just as in America; but as
a general thing, only good paying lines have been taken up
for the introduction of electric traction. In all such cases,
the result has been, as in America, a marked increase in
the receipts, and a decrease in the expenses.

In the case of existing street railways having horse
traction where the finances were so good and the traffic so
large that the introduction of electric traction might be
expected, the great hindrance has been the shortness of
the concessions. Many of the franchises which were given
in the early days of street railway traction will runout in
fifteen or twenty years, and this period would not be
sufficient for the amortization at a reasonable rate of the
new capital to be invested in electric traction. Most of the
street railway compaunies have contracts with the -cities
according to which they not only have to pay to the city a
percentage of their receipts, but also have to give over to
the city at the expiration of their franchises their complete
railway system as it stands, without remuneration, and
their rolling stock at book value, or perhaps at its rated
value. ‘This makes it necessary for the street railway
companies to demand a lengthening of the franchises before
they can see their way clear to go to extra expense in
electric installation. In many cases such alengthening of
franchises has been absolutely refused by the cities; in
other cases the franchises have been lengthened, and the
tramway companies have accepted in part payment of this
lengthening of the franchises, certain sacrifices, like the
additional paving of streets and the installation of some lines
which can hardly pay. For instance, after the cholera
scare in Hamburg when the cemeteries had proved
inadequate, a new cemetery was laid out at such a great
distance from the city proper that the ordinary means of
conveyance would certainly prove inadequate in times of
special epidemic. The street railway company undertook
the building of a line to this cemetery, and expects to build
funeral cars with compartments for the bodies and trail
cars for the friends of the deceased. In general, the con-
tracts which the cities have drawn up with the street
railway companies are models of thoroughness in which
nearly every possible point which could be thought of has
been covered. ‘Theresult is that things run very smoothly;
there is very little litigation and very little discussion,
because most of the points of conflict have been threshed
out at the making of the contract. The reason why this
is possible is that the men who make the contracts, that is,
the mayors of the cities (burgermeister) are men whose
profession is to be mayor. The mayor, for example, of
Bremen, was formerly mayor of Breslau, and before he
was mayor of Breslau he had experience in all depart-
ments of managing a city. Again the mayor of Magde-
burg, was formerly mayor of Erfurt, and when he was
called to Erfurt he brought with him experience as mayor
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of asmaller city. In Erfurt he went throughall the work
of closing a contract with the street railway company on
the basis of which the old horse tramway company was
reorganized. He gained so much experience in this that
he is able to dispatch any business in connection with the
Magdeburg tramways in a most prompt and intelligent
mantier.

This great principle of good city housekeeping is
everywhere noticeable in Germany. ‘The Germans cannot
understand that Americans are able in their private
enterprise to build up such enormous industries and carry
on withsuch acuteness and skill the great works which
have made America’s fame everywhere, and at the same time
are willing to put up with such wretched municipal manage-
ment. For example, the question of just what is the best
kind of stone, wood or asphalt for paving strects and just
what is the most favorable contract to make for keeping
the pavements in repair, is evidently a question of
technical experience. ‘The Germans say that they are care-
ful that their wives should purchase the best food at the
lowest prices and keep their tables good and their houses
neat, why should we not see to it that we have solid pave-
ments, well laid out parks and clean streets at the very
lowest possible price, and what can accomplish this but
good engineering and by keeping hold of people for the
experience that they have gained? Perhaps a good many
Americans think that municipal office should be open to
everybody and should be paid for on the principle that all
should have a chance to have such office, and if salaries
were not paid the poorer population would not have a
chance for the office. The Germans hold a little different
idea of municipal office, namely, that it is not something
to give to a man as a reward for service of good or bad
political nature, but rather, a duty to be rendered to the
commonwealth. ‘The result is, that the aldermen are
chosen from men who have gained large experience in busi-
ness of technical ways and won an experience which is
valuable for the Commonwealth, and which they are able
to give to the Commonwealth. Omne alderman spends his
time in looking after the orphans which the city places all
over the country; another alderman takes the hospitals
under his charge; another has the electric light, and another
the street railways. Hardly any of these aldermen are
paid. ‘The list of unpaid officers of the city of Berlin,
including hundreds of Commissioners of the Poor, Common
Councilmen working at the park, Electric Light Com-
missioners, Fire Board, T'ax Assessors, etc., makes a vol-
umte as large as the New York Telephone Directory.

Now, after the questionas to whether thereis enough
traffic possible to warrant the installation of an electric line,
or whether an existing horse line can get a long enough
franchise to allow it to calculate upon as much profit for
the future years as it is getting by horse traction, and after
the question of satisfying the city as to the amount which
that corporation demands in the interests of its population
are all settled, come the technical difficulties. The Post
and ‘Telegraph Administration, the Director of the Fire
Department and the City Police have to be reckoned with.
The city Police President asks the Director of the Fire
Department and the engineering authorities of the town if
they are suited as to the technical propositions made.
Each department goes into the plans carefully. The Fire
Department makes perhaps some specifications as to the
distance apart that the section switches must be placed.
The subject of keys for the section switches, rubber gloves,
cutting pliers for the trolley wires, etc., are gone into
carefully. At the same time the telegraph authorities
of the district in question are making their demands as to
the protection of the telephone lines. In some cases they
ask the railway companies to put baskets of wires directly
under the telegraph and telephone wires. In some cases,
in fact most cases, they are content with the wooden
moulding which is attached directly to the upper side of
the trolley wire. ‘The railway companies are also obliged
to insulate everything that goes on the top of the car, that
is, the trolley base, arm and wheel. ‘The experience gained
in the various towns as to the efficacy of certain methods
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of protecting the small current wires, that is, the telephone
and telegraph, from any damages which they might get
from contact with the street railway lines, the experiments
as to the difference in potential between the earth and the
rails, the practicability of this or that method of regulating
the feeders, etc., all coming in to the Central Telegraph
Office at Berlin, they are in a position to give instructions
to the various district managers. One would think this
mass of detail sufficient, but during the last few years
there hias been still another hindrance in electric railway
construction, namely, thie Law for Small Railways, the
Kleinbahn-Gesetz. While this law contains many advan-
tages for small towns, enabling them to get money from the
principal governments into which the country is divided
and thus have the advantages of traction from one town to
anotlier which private enterprise perhaps could not supply,
and while this law also regulates many debated questions
as to the use of provincial roads,
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ground that telegraph and telephone are important public
service not to be disturbed by anything else, they have
made every effort to make the railway also practical and
at the same time strengthen their own service and make it
less sensitive to the influence of street railway currents, so
that any odium of old fashioned conservatism cannot be
applied to the Germans when one carefully considers that
their principle is to go ahead slowly, to avoid haviug to
straighten out a disagreeable complication afterwards.
While the road is being built, the power station may
be giving a good deal of trouble, in that the building
commissioners of the town are very strict as to the interior
arrangemets as well as the exterior architectural form of
power house and car liouses, and sometimes there have
been delays on this score. Of course, however disagreeable
this may be, it really prevents companies from putting up
unsightly power houses with bad looking, low, or even

that is, the roads conmnecting one
town with another, roads which go
beyond the jurisdiction of any mu-
nicipal government, there is omne
clause in it providing that all the
street railway equipments shall
have to be passed upon by the rail-
way authorities in their district.
For instance, let us take a commo
car equipment for the city of
Leipzig. The company which has
ordered the apparatus is satisfied
with it, even to the color which
the cars shall be painted; the
telegraph authorities of the Empire
are satisfied with the propositions
as to running of lines and protecting
them; the city engineers have made
all the corrections they wish to as
to the setting of the poles, and work
can almost begin; but there is an
engineer in Dresden connected with
the Imperial Railways whose busi-
ness it is to look after all electric
street railways coming into his dis-
trict, that is, in Saxony. Doubt-
less, he has a good deal else to do
with his railways proper, but
despite his regular duties he finds
it possible to go so much into detail
that he insists upon the company
having an automatic cut-out on its cars instead of a fuse.
In a moment the practice of all America and all Europe up
to date is set aside, and the automatic cut-out has to be
provided. Omne could almost ridicule this way of doing
things, if it were not true that in nearly every case such
recommendations on the part of the authorities have been
good ones and have tended toward improvement in the art.
The use of an automatic circuit breaker, for instance, on a
car was demanded by the official in question, before hardly
anything had been said or done on this subject by railways
in America, and probably before the subject had been
broached in Europe. )
Finally, all the permissions having been given, exact
drawings for the car bodies are sent to one of the four or
five car shops, which, by the way, turn out work of most
admirable quality, the motors and dynamosare under way,
the steel poles are turned out, fifty a day, toexact drawings
and with exact specifications for the steel, so that the bend-
ing test as the poles are accepted comes usually within
about one per cent of the specifications; the ornamental
castings for the poles are ordered frowm the iron founders,
the local installing engineers go around to the houses and
get permission to put on rosettes wherever they can, and so
the work goes on. Meantime the authorities frequently
give very valuable suggestions and often allow the com-
pany to go ahead before some problems are entirely solved.
While the telegraph authorities of Germany have, of course,
been vigorous in protecting their own interests on the
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VIEW OF CONDUIT CONSTRUCTION IN BERLIN—SHOWING YOKES UNDER SIDE RAIL.

dangerous chimmneys in the midst of a crowded population.
The facades of most of the power houses, even in the smaller
towns, look solid and neat. In some cases power is
furnished by existing lighting stations at from 214 to 314
cents per kilowatt. In some cases this price means
delivered at the switchboard, and in other cases means
delivered at the lines, that is, the power station comes in for
expense of the feeders. Thecity of Hamburg is interested
in the electric lighting plant in that it receives a certain
percentage of the receipts; it therefore, in allowing the
tramway company to buildan electric line, may make a
condition that current should be taken from the lighting
station.

Itisa significant fact that last December, during the
heaviest lighting season, more current was given out for the
street cars than was used for the lights.

Hamburg has the largest electric street railway in
Furope to-day. ‘This summer will see about 320 electric
cars in operation and all the horsesand one steam line
replaced by electricity as far as the lines of the princi-
pal company are concerned, although there is one company
which still has something to do in changing over its liues.

Berlin sentits engineers all over Kurope on several
visits to see everything that had been done up to date.
They had an accumulator line which did not give satisfaction
orin fact cause any especial notice and was shortly
abandoned. They had done nothing about traction until
they suddenly came toface the problem of transporting the
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Fig. 1.—Single bracket pole—Berlin—scale
1:40.

I'ig. 2.—Combination span wire and gas
lamp pole—Berlin—scale 1:4o.

Fig. 3.—Single bracket pole—Remsclicid—
scale 1:60.

Fig. 4.—Single bracket pole—Erfurt—scale
1:60.

Fig. 5.—Single bracket pole—Leipzig—scale
1:60.

Fig. 6.—Span wire pole—Berlin—scale 1:60.

F16. 2. F16. 5. F1aG. 6.
REPRESENTATIVE GERMAN ELECTRIC RAILWAY POLES.




JuLy, 1896.]

crowds to the National Exposition now in progress. Three
long lines were then fitted out connecting different parts of
the city with the Exposition. The interesting feature
about these lines is that they contain about two miles of
underground conduit. This they call in Germany the
““mixed’’ system. ‘They run in the broadest streets of
the city where the streets are comparatively free with the
trolley line, and wlen they come into thie crowded, thick
part of the city, the conduit is used. ‘T'he conduit is
similar to that used here on the Lcunox Avenue line in New
York, and in Washington, except that the yokes are
smaller. ‘I'lie conduit is under one rail as it is in Buda-
Pesth. ‘T'he Berlin lines, which the Union Elektricitats
Gesellschaft has built, have plows ou their cars which can
be inserted into the conduit or taken out by an ordinary
hand lever, operated by the motorman. This makes the
system very flexible and the change from the trolley to the

TROLLEY POLE IN BERLIN.

conduit takes place without any trouble. The Union
Flecktricitats Gesellschaft is building about ten miles of
this conduit in Brussels over a street where the King drives
frequently, and does not wanta trolley line, and where the
trees are so low that the trolley line would be difficult to
build.

Most of the cities and larger towns in Europe are
provided with electric lines or have contracts for them; so
that one can really say that Kurope is not much behind
America in this way. Of course, there are not so many
cars, as the cities in Kurope cover a comparatively small
area; people live mostly in the cities and the advantages of
suburban life are not so much enjoyed in most of the cities
as in America. ‘The 1,700,000 inhabitants of Berlin
live under fewer roofs than the population of a city only
two-thirds the size in America, so that they are more
crowded together and do not have so many individual
homes.

The electric traction methods being employed in
Germany do not vary essentially from the Amierican
practice. ‘There are four compauies in Germany compet-
ing vigorously for every possible electric road. Some of
the roads run more economically than others and some of
them look better than others, but in appearance the average
visitor would find them the same as the roads in Amierica.

e
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The companies have made a specialty of substantial over-
head line work, and their poles all stand straight and their
wircs are put in such a workman-like manner that they
look as if they would stand a good many years of opera-
tion. In fact the overhiead work of the road built in Bre-
men nearly five years ago looks better to-day than on the
average American road. The Hamburg line is a model of
overhead work and the prejudices of the Hamburg public
have been entirely overcome by the carrying out of the
work in an artistic manner.

As arule, the cars in Germany are smaller. Somc of
them are desigued for only sixteen passengers, and the
largest for twenty. A fixed number of passengers arc
allowed to enter the car, and when the seats are filled no-
body is allowed to stand up, so there is no crowding in tle
car. The platforms are allowed to carry at most five in
front and six behind. There are however some German
cities where the cars are permitted to be crowded ad Zibitum.
The average speed of the car through the town is about
eight miles an hour and outside the city limits ten milcs.
Itis not likely that the German authorities would ever be
brouglit to see that the requirements of city life as to high
speed traction on the surface would admit of such speeds as
the cars in some of our American cities are allowed to take.
The German in all departments of his work is careful above
all things of human life. There have been very few
accidents with the cars of the electric roads installed up to
date. Most of the companies take out an insurance policy,
paying a certain fraction of a per cent of their receipts to
cover them against any damage to passengers or pecople
passing in the streets.

The insurance system of Germany is an interesting
and complicated subject. The Governmient does a great
deal for the protection of the working class. Iivery employc
earning $500 a year or less is insured in the Goverument
insurance fund for death and invalidity, the employe paying
half and the employer half. This is not only true
of the industries in general, but house servants are also in-
cluded. A housekeeper pays five cents a week for lier
cook’s insurance. The industries are dividedinto groups,
for instance, fine mechanics, street railway drivers, trainmen
etc.; each has its board of inspectors and paid officials.
These boards of inspectorsagree upon certain rules teuding
toward the greater safety of employes, thus reducing the
chance of accident and the consequent drain upon the insur-
ance fund. For example, several accidents had taken place
with tower wagous; tlie board of inspectors under whicl the
electric companies came requested that some special safety
appliances be used on the tower wagons.

The power stations are usually fitted with condensing
steam plants of the greatest possible efficiency. If con-
densing water is not to be had cheaply board towers are
frequently built and the warm water falls down a height of
forty or fifty feet over these boards into a little reservoir,
being cooled and partly evaporated by this process; it is
then used over again. Iabor is so cheap that mechanical
stoking is not much resorted to. The wvarious types of
water tube boilers similar to the American are largely used,
and there are a good many fine boiler manufacturers in
Germany. Coal is usually pretty dear, costing about %2
at the pit and delivered anywhere from $4 to $5in Berlin,
Hamburg and thereabouts. With such coal prices traction
expenses amount to about three and a half to four cents
per car mile including the following: all labor, fuel, oil,
waste i the power house, all the labor required for clean-
ing and keeping the motor gears and wheelsand trucks in
good repair, also all labor and repairs on the line, that is
to say, everything which really enters into the departnient
of mechanical traction as apart from horse traction. ‘This
amount per car mile does not include the motorman and
conductor, and does not have anything to do with the rails,
or cover any financial writing off or interest on the plant.
Lower results than this figure have been obtained with coal
as high as $4 per ton. And in cases where there were
heavy grades and few cars equipped with two motors, the
cost runs higher. Most of the electric cars in Germany
are equipped with only one motor. ‘The Union Electricitits
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Fig, 7.—Single bracket pole—Liége—scale
1:60.

Fig. 8.—Single bracket pole—Liége——scale
1:60.

Fig. 9.—Combination double bracket and
gas lamp pole—Hamburg—scale 1:60.

Fig. 10.—Span wire pole—Wiesbaden—scale
X 1:60.

Fig. 11.—single bracket pole—Wiesbaden—
scale 1:60.
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F1G. 12.
Fig. 12.—Bracket for two trolley wires—
Hamburg—scale 1:60.

REPRESENTATIVE GERMAN ELECTRIC RAILWAY POLES.
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Gesellschaft equipped a line in Remscheid near the lower
Rhine with a grade of 10.6 per cent, which is probably the
steepest street railway grade in Germany. The railway
authorities predicted that a car would not mount this grade,
but that was some years ago. ‘They have learned a good
deal on these subjects, just as all the rest of the world has
in the last five years.

A good many roads cannot stand the expense of a
conductor, and they have cash fare boxes. Most of the
roads in Germany have the zone system, the smallest fare
being ten pfennigs, or about two and a half cents; this
carries a passenger a little over a mile, or, to be more exact,
about two kilometers. The next fare is fifteen pfennigs and
twenty and twenty-five pfennig fares are rarely collected.
The average receipts per car kilometer on good paying roads
in Germany are between twenty-five and fifty pfennigs
per car kilometer, that is, between ten and twenty cents
per car mile. Probably Berlin is the only town where the
average receipts for all the lines of a city come up to fifty
pfennigs; the average in Hamburg is only thirty-six
pfennigs, and a town like Bremen of about 200,000
inhabitants with twenty-five electric cars has average
receipts of thirty-five pfennigs per car kilometer ( fifteen
cents per car mile).

Some of the companies like the Hamburg and Bremen,
build their own car bodies, and the Hamburg cars are
especially admired. Partly because the climate is not
severe in winter and partly from hygenic reasous the cars
in Germany are not heated to any extent. In fact, Germans
do not keep their houses as warm as Americans do, and do
not suffer so in the street cars if they are not heated.
There is also less suburban traffic and artificial heat is less
necessary for that reason. FKlectric heaters are not
considered especially economical, and stoves are considered
uncomfortable and take up omne seating space, although
stoves have been tried on one street railway in Germany.
Where heating appliances are used they are usually on the
coal brick system. These bricks are put in a little door
from the platform and they consume slowly in the tube
which passes along under the seats and out below the car
or at the top of the car. The driver can keep the car
sufficiently warm by putting in two or three of these
‘“ briquettes’’ in the morning only, or in severe weather
again at noon. This makes the heating for a car cost
something like fifteen or twenty cents a day.

Electric bells are used a good deal in street cars for
the convenience of the conductor and passengers. The
cars only stop at fixed stopping places which are indicated
by iron signs on which is clearly written ‘‘Stopping
Place of the Berlin Street Railway.’” These signs are also
painted on the trolley poles in case of electric roads, and
sometimes only a colored ring is sufficient, as in America.

Accumulators are largely used in Germany for light-
ing purposes, but in spite of frequent trials no accumulator
lines have remained long in operation. There is an experi-
ment going on in Hanover which some engineers cousider

. the best solution of the street railway question. Many
others consider that that of Berlin just installed, if it should
prove a success, will be the best solution for large cities.
Thisis the mixed system, namely, the trolley wherever
possible and the conduit for streets in the heart of the
city.

Accompanying this article are illustrations of some of
the poles used for tramway work in various cities in Europe.
In some cases the designs have been modified by the city
engineers to suit their tastes or to especially harmonize
with the ironwork already in their streets. Existing gas
chandeliers have been made over to go well with the
trolley poles, and a good deal of special work has been
done so as not to disturb the streets any more thanis
necessary. ‘The Germaus may not be so particular for the
luxuries in their drawing rooms that we enjoy in America;
at any rate the average German housekeeper has not half
the good taste of her American cousin in making a dainty
and inviting home, but if the Germans fail in this respect,
they certainly do have a pride in an orderly street, and the
bent and twisted wooden poles with spur marks on them
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used in America for arc lamps and telegraph lines, and the
plain iron pipes standing at all sorts of angles and anything
but perpendicular which disfigure so many of our streets,
would not be allowed in Germany. Iven if the Germans
get trolley roads in all their cities a few yecars later than
do Americans, and get them in so they will look well, per-
haps in the end their policy to put a little more money in
at the start, figure exactly on the strain which overhead
lines make upon their poles, calculate exactly the sizes of
their poles and see that they are set at such a cant that they
will pull up straight will be the best.

The electric railway companies have in their work in-
stalled a great many rosettes on the houses to do away

VIEW IN HAMBURG.

with poles. In cases where the owners of the houses re-
fuse rosettes, of course, a pole has to be placed. There
are about 4ooo rosettes already installed. They are pro-
vided with rubber buffers so that the vibration of the wires
is not communicated to the house to any great extent.

@ >

THr Pottstown Passenger Railway Company has
issued a handsome circular and poster descriptive of and
illustrating Sanatoga Park, a pleasure ground owned and
managed by it. The engravings show that the park must
be a particularly attractive point for picnics, excursions,
camping parties, etc., which have the use of it free of
charge. It is a tract of 107 acres, and lies about three
miles east of Pottstown on the Schuylkill River. Naphtha
launches, merry-go-rounds and other entertainments are
provided. Mechanics are now engaged on the construction
of a large pavilion with a capacity of 6000 people, located
on an eminemce overlooking Lake Sanatoga. The pavilion
will contain a dance floor, stage, restaurant, etc. An elec-
tric fountain and fireworks form additional attractions,

A cHANGE has been made in the ownership of the
Toledo Electric Street Railway Company, although the
management of the road will still be in the hands of Jas.
J. Robinson, whose long experience especially fits him for
the place. The present officers of the company are: presi-
dent, Jas. A. Blair, of New York; vice-president and
treasurer, John B. Dennis, of New York; secretary, W.
Robinson.
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Studics in Economic Practice.

By C. B. FaircuILD.

Shop  Methods,
Chicago City Railway Company.

Tools and [Labor Saving Devices of the
Part 1.

Quite a number of the larger street railway companies
of the country, on the change from lorse to imechanical
traction, inherited from the old regime repair shops that in
design and equipment were inadequate to handle the new
and heavier work that is an incident to the change in
motive power. A relic of this kind is found in the repair
shops of the Chicago City Railway Company, but by a
skillful arrangement of tools, the introduction of modern
methods of practice and the use of labor saving devices,
the shops are made to turn out all kinds of work in about
as large quantities and as cheaply as in some of the more
modernly constructed shops. The one principal criticism
to be made on street car repair shops generally, especially
in the iron working department, is that the tools or ma-
chines are too light for the work rcquired of them. It is
better to have extra hcavy machines, as these will do light
work as well as the smaller tools, and not be overtaxed
with the heavy work.

The repair shops of the Chicago City Railway since
last October liave been under the dircction of C. F. Moore,
master mechanic, under whose supervision a number of
important changes have been made. For instance, a low
bascment that was not formerly used has been employed
as a storeroom for wheels and castings of every descrip-
tion. A space for stairs and a trolley hoist was cut
through the floor and the basement was lighted by gas
and more recently by electric lights. This added largely
to the storage capacity of the shops and relieved the main
floor of a large accumulation of
castings. The capacity of the shops
has also been increased by the ad-
dition of a monitor story over a
portion of the building. In order
to support the additional weight
larger roof truss rods have been
introduced in the main building.
The new addition will accommo-
date the departments of light work,
including the tin shop, upholster-
ing department, broom departmertt,
pattern making and electric work.

During the month of May the average number of open
cars run through the shops for overhauling and repairs was
about nineteen per day, as against thirteen during the cor-
responding month last year, with only twelve additional
men. This is the highest record in the history of the
shops. '

Amnother important change wortlly of note is that in
the iron department the workimen’s benches are set out
about three feet from the wall, so that vises may be at-
tached to each side and a double crew of men can work at
each bench. The principal reason however for such an
arrangement is that the floor can be kept cleaner and the
space under the bench does not become a dumping ground
for odds and ends. It permits of the floor being swept

FIG. 1.—HACK SAW,
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throughout, and in the summer time it allows the work-
men to avoid the direct rays of the sun which would beat
upon them were the benches near the windows. The
benches are lighted with two stands of gas fixtures which
come through the middle of the benches near each end,
and have folding burners with wire screens at the end.
The top edges of the benches are also faced with a steel
plate 34 in. X 134 in., setin flush with the top of the bench.
This protects the edges from wear and also gives a straight
edge which is of service in laying off work. At one end
of the row of benches is a surfacing table consisting of a
heavy iron plate, 4 ft. X 5 ft., set flush with a heavy frame.
As its name implies this table is used for surfacing up or
straightening bars or other shapes.

Among the tools 1ot always found in street railway re-
pair shops is an automatic power hack saw (Fig. 1) from the
Millers Falls Manufacturing Com-
pany. ‘This is employed for cutting
up bars and steel rods, for cutting
keys, pins of any description and
bars up to 4 ins X
4 ins. There is a
side table or
trough for hold-
ing the long rods
in place and these
are clamped to-
gether by means
of a hand wheel.
After being
clamped in place, the saw is started and takes care of
itself until the cuts are made, the only attention re-
quired being to readjust the rods when one cut is made.
There is also a six-tool turret lathe, a combination of the
Fox and turret lathes and one of the machines ex-
hibited at the World’s Fair. With the use of this tool
brass hangers, pull-offs and other parts for overhead work
are quickly and economically turned into shape. They are
bored, counterbored, faced off and threaded for the cap
with one adjustment to the chuck, the different tools being
previously adjusted in their separate heads. The same
machine will cut all kinds of threads and screws and is*
handy for every kind of electric work as well as chucking,
boring and the cutting of inside and outside threads.

Another economical device is that of a babbitting fur-
nace and moulds for babbitting the armature bearing boxes.
This furnace (Fig. 3) was designed by A. J. Rosier, foreman
of the machine shops and is a cannon type of coal stove.
The barrel is of cast iron with a large circular sheet iron
hood resting upon the outer surface and having a hinged
door about a foot square to give entrance to the caldron.
The latter is set in the top of the stove casting, is eighteen
inches diameter and has sufficient capacity for holding
about 300 lbs. of metal. One smoke flue leads from the
stove proper into the chimney and another from the hood
which conveys the offensive gases of the metal directly into
the flue. The scrap is placed in the caldron and when
melted is dipped out with ladles having handles about three
feet in length. ‘T'he most interesting part of the process
consists in the moulds in which the boxes are placed for
babbitting. ‘These are shown in Figs. 2 and 4 and have
an iron base about a foot square. Above this are two semi-
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circular cases hinged together at one side and fitted with
long handles for opening and closing. ‘The iron base car-
ries a mandrel of the proper dianteter for the bore on which
are X ridges which leave their impress on the babbitt and
whicli answer for the oil channels. There is also a lug
or core for the oil hole. A pair of boxes are first
placed in position around the core. There is then in-
serted opposite each split a thin strip of metal whicl is held
in place by a groove cut in the mandrel and which serves
to divide the metal when poured. The Dboxes and strips
being in place, the outside shell is closed around and held
by meauns of a U-shaped clamp that is driven on with a
hammer. After the metal is poured the clamp is renoved
and when the boxes are taken out a new set is readily ad-
justed. By this method one man can pour and chip about
thirty sets a day. The boxes are then placed i1 a proper
case and are surfaced upon a boring mill and are ready
for service.

The shops are also equipped with two moderate sized
punch and shears and more recently there lhas been added
a very heavy combined puncli shears having a cap-
acity for punching a two inch hole through a 14 in. bar and
for cutting six inch plates up to 1'% ins. in thickness and
with dies and punches that are readily adjustable,

A heavy universal miller has also just been added to
the shop equipment. ‘This machine is the largest size
made and has a universal index head for spiral milling,
making one of the most useful machines to be found in
railway shop equipment. In the steam pipe department
is a thread cutter that will thread pipes up to six inches in
diameter.

Compressed air has heretofore been employed to a
limited extent for the operation of air lifts and for other
purposes. There are two air trolley lifts, one of which is
a telescope lift and is employed chiefly for loading and un-
loading the cable grips to and from tlie transfer wagons. Re-
cently however an additional equipment for the utilization
of compressed air has been added. An old heater boiler
has been repaired and put in position near the air pump,
which is of the ordinary Westinghouse locomotive type.
"T'his boiler will be used as a reservoir and will increase the
storage capacity by rso cu. ft. ‘This additional supply
will be utilized for the operation of air jacks for the lifting
of cars and air lifts for transferring motors, for cleaning
cushions, boring holes in car sills, and other work about
the car shop, cleaning castings by sand blast and also for

FIG. 4—CASTING BABBITT IN ARMATURE BOXES.

sanding glass. ‘There will be a number of additional air
hoists, and air whistles in place of gongs will be employed
for morning, noon and dismissal calls.

Amnother commendable arrangement noted is the pro-
vision of a separate department kept under lock and key
and in charge of an attendant, in which are storage bins for
the valuable scrap and valuable metals that are used about
the place. Thus there are bins for the copper, antimony,
tin, lead, zinc and babbitt. The material is weighed out to
the moulders and the castings are also weighed so that the
metal is all checked up, a certain per cent being allowed
for shrinkage, so that a careful watch is kept over all the
valuable metals.

A well equipped brass foundry is an adjunct of the
shop, and in this there are eight furnaces. These are all
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hooded i1t for the removal of the offeusive gases, aud here
all kinds of trimmings and all brass work employed in
overhead and othier construction is manufactured. It is
proposed to erect a small cupola about eightceen inches in
diameter by five feet in height for melting the coarse com-
posite mietals employed in the casting of the grip dies. In
this way the company expects that a very large saving will
be made in the coal consumption and that it will avoid the
expense of graphite crucibles which have heretofore been
employed and which have a life for only seven or eight
charges. For the cable service about 2700 new dies are re-
quired per month. This use consumes about 21,200 lbs.
of metal, the mixture being copper, tin and lead. A sav-
ing will also be effected
by the process of mould-
ing which is to be em-
ployed and which is
known as the block
method. A split pattern
will be wused and the
halves fastened perma-
nently to each side of a
half inch iron plate.
Holes are made in the
ends of the plate to re-
ceive the flask pins. The
flask and follower are
rammed up around the mould and plate, the pouring hole
being left in the cope side. The follower being lifted off
and the plate with the pattern removed, the parts are again
placed together when a complete mould is formed.

The following mixture is employed for trolley wheels:
40 1bs. copper.
5 1bs. tin.
11 lbs. lead.
% 1b, zinc.

FIG. 5.—BAR IRON STORAGE
DEPARTMENT,

Adjoining the master mechanic’s office is a new tool
room in which all small tools are kept in suitable cases, num-
bered and labeled to be readily found. The tool room is
in charge of an attendant who hands out the tools to the
workmen on checks as they may require, and a careful watch
is kept to prevent the loss or breaking of tools or drills.
To one man is assigned the duty of sharpening and grind-
ing all the tools so that they will be kept to an exact size
and always be in order, and so that when a job is to be
done the workman will know that the cutting tool is of
proper size. It is especially important that twist drills be
ground properly. In the tool room are also kept many
small parts, such as files, lag screws, small rivets, screws
and the stub steel from which tools are manufactured.

The bar iron storage department is near the shears
and near the door of the blacksmith shop. Here the iron
bars are all placed on end and the different sizes and quali-
ties are separated by pins or partitions fastened to the sup-
porting posts, as shown in Fig. 5. This method of storing
the bars on end is considered more economical than where
racks are employed. Three sides of a square contain the
metal thus stored, while around the outside a like amount
is placed and serves to brace the frame structure in both
directions. In this position the metal is more readily re-
moved for use in the shop than when it is resting on racks.
In the latter case it frequently takes two or three men to
draw a bar out, but where placed on end one man can
easily handle them, and being in this position they are
more readily inspected.

Near the shears are the reels (Fig. 6) on which
different sized chains are wound. ‘There are ten of these
reels. They are about a foot wide and from fourteen
inches to twenty inches in diameter, and are mounted
about a foot above the floor. When a piece of chain is
needed it is readily unwound and cut off at proper length
by the shears. The ends are carefully looped up so that
the reels present a neat appearence.

A hand truck is used for transferring wheels and
axles between the pit room and the wheel press, the latter
being located in the machine shop. The truck is a simple
platform, about five feet long and two feet wide, having a
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low strip along each edge. The truck wheels are about
eight inches in dlameter with a two inch tread, and the
front axle is swiveled by a king bolt. To load a pair of
wheels the truck is placed alongside and by means of an
incline they are very easily rolled on to the platforn. As
the truck has a handle it is
easily drawn over the floor by
~one man, the axle traveling
endwise.

In the blacksmith shop
are found many labor saving
devices, a number of which
are illustrated in this connec-
tion. ‘The equipment of the
shop counsists of eight forges,
two steam hammers, one of
which is a Bradley hammer, and two furnaces. One of
these has a removable back so that quite long pieces may
be heated. The furnaces are fitted with a blast and serve
for heating a number of small parts quickly and cheaply.
Some of the forges have a brick fire arch or an arch of
firebrick held in place by an iron backing and provided
with a ring to facilitate handling them. ‘These are placed
over a fire, assist in keepiug in the heat and avoid the
necessity of forming a cokearch. For extra large forgings
however a coke arch is formed
(Fig. 8).

The principal labor saving
implements of the blacksmith shop
are the different Dbending tools
and swedges, some of which are
illustrated in this connection.

T'ig. ¢ illustrates a bending
tool which is placed above the
anvil and in which four bends can
be made at one heat. In this flat
iron 1% ins. )X 1% ins. can be
bent, and round iron up to 1Yy
ins.  Oue of the levers is handled
by the helper and the other by
the blacksmith. ‘The different

FIG. 6.—CHAIN REELS.

shapes that can be formed of thisf|g. 7.—BRICK FIRE ARCH.

tool are shown in the same con-
nection. It will be readily seen that a large number of
pleces can be turned out in a day in a tool of this kind.
Fig. 10 is a link tool for bending coupling links up to
5% in. square. ‘This tool is placed on the auvil and is
pivoted at the point marked P. The handle then clamps
the iron after which the entire tool is moved around the
pivot and the link formed.
Fig. 111s an S-hook tool for bending S-hooks cold,

and will bend from !{ in. up to ¥ in. in diameter.

FIG. 8,—COKE FIRE ARCH FOR HEAVY FORGINGS.

Fig. 13 is an adjustable bending tool for links and
hooks of all sizes. The roller as noted may be shifted for
any desired diameter. _

Fig. 12 is an adjustable bending tool for making rings,
links, etc., of any diameter. It can be adjusted with the
set screw shown in the illustration.

Figs. 14 and 15show a spring swedge for use with the
steam hammer. This is swiveled on a post or pedestal and
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can be swung off the die when uot in use and when it is
necessary to use the hammer for other purposes. This
tool is employed for swedgings of all descriptions and for
making crotch irous. As will be noted the swedge is
prowded with a spiral sprmg between the parts which
serves to lift the upper
part free from the iron
as the hammer head
rises.

A large number
of tools of similar de-
sign for lighter work
are also provided, and
were nearly all design-
ed by Fred Steen, fore-
man of the blacksmith
shop.

Anotlier interest-
ing feature of the fore-
man’s work is that of
a sketch book in which
hie makes a pen sketch
of every new piece of
work that comes to the shop, in which the dimensions are
given and the quality and dimension of the iron from
which the piece is to be forged, and which will be
readily understood from Fig. 16 which shows an exact re-
production (half size) of two of the pages of this sketch
book. 'These records serve very valuable references, for
should the stock of a piece be exhausted and a new order
come in, the drawing and dimensions and the proper method
and size to be cut off are readily referred to, as there is an

2

FIG. 9.—BENDING TOOL.

FIG.

11, —S-HOOK TOOL.

FIG. 10.—COUPLING LINK TOOL.
index to the book. This saves a great deal of labor in re-
sketching the piece, and the foreman can turn over the book
to one of the blacksmiths who is able to make the piece
without further supervision.

There are many other interesting features of the shop,
but as these are common to most shops they will not be
noted in this connection.

The tin and burnishing shop are on the second floor
of the main building and have some interesting features.

Jxydized brass is used for
all car trimmings, and when
old cars are overhauled for
repairs the brass work is all
cleaned and put through an.
oxydixing process. For
cleaning the old metal the
parts are introduced to a
bath of hot lye and from
this into a water bath. They

are then taken to the

buffing room for polishing. \"‘ l[' " [,H
When returned to the ox- Ilw\\\@ /J‘HW"NM m
ydizing room they are

placed in a solution of FIG. 12—ADJUSTABLE BENDING

muriatic acid, arsenic and TOOL FOR HOOKS AND LINKS.,

chloride of iron. The latter

is made by the mixture of muriatic acid with anvil scales
which are obtained from the blacksmith shop. A weak
solution of nitric acid is also added to the oxydizing mix-
ture. When the material is removed from the bath it is
the color of a black oxide. It is then sent to the buffing
room and is spotted on the buffing wheel in irregular or
antique forms according to the taste of the operator. Itis
then given a coat of lacquer and baked in a furnace which
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FIG.

brasses and such as are not to be oxydized are cleaned by
being dipped in a solution of mitric and sulphuric acid.
Fig. 17 shows a cable reel in position with about
top. This arrangement provides
v\@/ for readily rumning out the first
— section of therope into the splicing
> old rope when a uew rope is to be
-r"“ﬁ } run in. This avoids the necessity
Z of getting a large nunber of men
FOR RINGS AND thc reel. A small engine with
LINKS. proper shafting is prov1ded from
whicl, by means of sprocket chains,
ring cables. The long ropes are shipped on two reels to
facilitate the handling, but when placed in position for
stringing in the conduit the entire rope is run upon one
Ten old trail cars have recently been remodeled
into low deck motors for winter service. A special
feature in the new construction of these motors is
without saslh. The edges of the glass are held in
place by rubber channels and a space of 1j in. is left
all around between the rubber and the framing.
glass, and although these cars have now been in
service about four months, there has been no break-
age from the strain or jarring of the cars. Venti-
The company has recently equipped five of its
track sprinklers with single Westinghouse No. 3 mo-
tors. 'These sprinklers are mounted on a wooden
which supports the sprinkler tank rests on eight
round rubber springs, four on each side, the springs
being 4ins. X 2 ins. The springs are held in place
ness of the springs. ‘The motor is suspended from
a steel yoke which is attached to the sills. In some
/ ﬁé 74 ﬁ/’/‘{ﬂ s
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by a beuch or table on top of the tank and the controller
is located on the floor of the truck which extends heyond
the tank.

In the woodworking
tool is employed for
making dowels so that
the grain of the wood
will be the same as the
surrounding parts of
the hole that is to be
plugged. (See Fig.
18.) 'Those dowels are
chiefly employed for
plugging the counter-
sunk holes of screws
used in paneling or for
holding strips of any
kind. The tool is a
pipe with regular saw teeth cut into the end. It is
operated ina boring machine and the dowels are sawn as

department a very ingenious

FIG. 17.—CABLE REEL.

14.—SPRING SWEDGE AND
STEAM HAMMER.

Mﬁ”g‘“ shown in the illustration. Both sides of the
block are cut when the plug is sawn through
endwise and the dowels come out completed, of
any size and of smooth and uniform surface.
They may also be cut tapering if desired.

In placing the dowels over the countersunk
screws (Fig. 19) care is taken not to drive the
dowel against the head of the screw, but an air

15.—SWEDGE TURNED BACK
FROM DIE.

FIG.
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is heated by steam to a temperature of 120 degs. Rough
300 ft. of the rope hiung on from the reel and coiled at the
room ready to be spliced on to the
FIG. 13.—BENDING TooL together in a hurry to help turn
the cable reels are operated for winding up or transfer-
reel.
that they have solid windows, the glass being set
This arrangement prevents the rattling of the
lation is secured through the deck lights.
truck with 4 in. X 7 in. sills. The framework
by a wooden plug which is shorter than the thick-
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18 AND 19.—METHOD OF CUTTING DOWELS
AND COVERING COUNTERSUNK SCREWS.
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cases the suspension consists of wrought iron hangers
attached to one of the cross sills.  The cables are pro-
tected by a watertight trough and the motors by a canvas
curtain which screens it from the spray of the sprinkler.
One of these sprinkler tanks holds about 1300 gals., the
rest are of 1500 gals. capacity. The trolley is supported

el
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16.—FAC-SIMILES OF PAGES FROM FOREMAN’S SKETCH BOOK.

or
the dowels are cut with a concave surface at the
end so that they do not touch the screw. This
prevents them from being forced out of place
by the expansion or contraction of the metal
of the screw, so that after being painted it is
never possible to detect the position of the dowels
as they do unot work loose after being glued in
place.

' space of one-sixteenth inch or more is left,

—
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Tux Board of Health of New York City has passed a
regulation forbidding passengers in the surface or elevated
cars spitting on the floor. Notices to this effect have been
posted in all the cars of the city.
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Power Distribution for Flectric Railroads.

By Lours BEri, Ph. D.

V.—Direct [Fecding Systems.

By direct feeding is meant the supply of current to
the working system of controlling from a central station,
without any intermmediary apparatus. It is the system em-
ployed on most present electric street railroads, save a few
of the largest size. It is ordinarily used on interurban
lines and would be universally applied were there not many
cases i1 which the distribution of power from a single
station becomes uneconomical at any practicable voltage
on account of the great distances involved.

Nearly all interurban lines, and especially the systems
which are likely to result from the conversion of steam into
electric lines, can be best operated by other means which
will be described in subsequent chapters. Indeed a care-
ful examination of very many existing electric railways
will disclose the fact that direct feeding is being worked
far beyond its proper limits of application and is the cause
of serious pecuniary loss, both in interest on a huge invest-
ment in copper and in power needlessly lost on the line.

Direct fceding however is properly applied in most iu-

stances, and must be ultimately applied as the distributing.

system almost universally, since even where substationsare
employed the lines proceeding from them are a case of direct
feeding and must be treated as such.

* TFlectric railway feeding systems are akin in principle
to those employed in simple cases of distribution for light-
ing, and yet in practice differ from them very radically in
certain particulars. Railway feeders are not generally de-
signed to preserve uniform voltage within the area fed,
but to hold the voltage, admittedly variable, within certain
rather wide, but fixed limits. Lighting feeders must be de-
signed with reference to a load varying in the same area
from time to time, but units closely confined to that area:
railway feeders must be so designed as to meet not only a
load variable in amount from second to second, but shifting
from place to place obedient to causcs that follow no definite
law. On the other hand not only are railway feeders
absolved from the necessity of holding the voltage closely
uniform, but by virtue of this they can the more easily be
arranged to meet extreme shifting of the load.

In early electric railways the trolley wire proper was
rather small and the feeding was often relatively quite as
complex as that in large modern systems.

The conditions which must be met in planuning a direct
feeding system are roughly as follows:

1. The maximum fall in voltage at any point in the
systain under all working conditions must not exceed a
fixed amount.

2. The average drop throughout the system under
normal conditions must equal a certain predetermined
amount.

3. The feeders must be so connected that accidents
to the working conductors shall interfere with traffic to as
small an extent as possible.

To meet these various conditions a large number of
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FIG. 34.

arrangements of feeders have been devised, many of which
are in extensive use. The following are some of the most
usual, which have stood the test of expericnce,

1. The so-called ladder system shown in Fig. 34. Here
one pole of the dynamo is earthed as usual and the other
is connected to the trolley wire C D, and also to the feeder
A B. These are connected at intervals of a few hundred
feet by subfeeders a, 64, ¢, d, ¢, f, etc., which are generally
hardly more than tie wires uniting the principal feeder to
the trolley wire. ‘This arrangement was very common in
early electric roads. It made possible the use of a very
slender trolley wire merely large enough to carry conyen-

STREET RAILWAY JOURNAL.

[VorL. XII. No. 7.

iently the current for cars runuing between the subfeeders,
and made the system tolerably free from interruptiou by
accidents to the trolley wire, which from its small size was
rather prone to break. Both the trolley wire aud the
principal feeder are continuous and of uniform cross sec-
tion. This continuity is useful in case of the crowding of
cars at onie or more points on the line since it brings to the
rescue the full conductivity of the system. It is bad how-
ever in case of short circuits in that the main fuse at the
station is quite likely to blow and stop every car on the
line.

As a real feeding system it hardly deserves the name,
since electrically it is nothing more than a continuous
working conductor of uniform area. The properties of
such a conductor have already been fully considered in
Chap. 1. 'The only additional fact that has to be taken
into account in the ladder system’is the limited conductivity
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FIG. 35.

of the trolley wire between the subfeeders. The drop in
voltage at a car located at any point is practically the drop
in the principal feeder up to that point plus the drop in the
trolley wire from the car to the nearest subfeeders which
are virtually in parallel, inasmuch as current flows into the
trolley in both directions along the trolléy wire.

2. A system similar in some respects to Fig. 34 is
shown in Fig. 35. Here there is as before a principal
feeder A B. The trolley wire C D is not however contin-
uous, but is broken by insulating joints into separate
sections of approximately equal length each with its own
subfeeder a, 4, ¢, etc. ‘The added conductivity of the con-
tinuous trolley wire is, of course, sacrificed by this arrange-
ment. Both the trolley and feeder are generally of unifom
area throughout their respective lengths and the system is
electrically, to all intents and purposes, a uniform linear
conductor save for the abrupt change in conductivity in
passing from the principal feeder to any subfeeder and its
section of trolley wire. As regards a load at any point
the total drop is that in the principal feeder up to the sub-
feeder controlling the section in question plus the drop in
the subfeeder and the trolley wire up to the load.

The advantage gained by cutting the trolley wire into
short, independent sections is a certain amount of immunity
from breakdowns. The subfeeders a, 4, ¢, etc., are usually
provided with fuses or switches or both, so that while in
case of a break in the trolley wire the cars on the adjacent
sections are not deprived of current any more than in the
ladder system, there is 110 longer the danger of stopping
traffic by blowing fuses at the station, since the subfeeder
fuse immediately acts to stop an excessive flow of current.
In addition, in case of fire or flood affecting any part of
the system, the disturbed region can be very promptly
isolated by opening the circuit at the subfeeders. In cities
where fires are of frequent occurrence such an arrangement
is highly necessary, although it is generally desirable to use
a far more complete feeding system in connection with it.
Both the arrangements just shown are entirely without
special provisions for holding up the voltage at distant
parts of the line, depending practically on the conductivity
of the principal feeder.

3. A true feeding system corresponding in a general
way with Fig. 34 is shown in Fig. 36. Here A B is the
trolley wire while in multiple with it are feed wires
tapped into the trolley wire at @, & and ¢. These feeders
are generally quite independent of each other up to their
respective junctions with the trolley wire. A load at any
point, ds d, receives its current in both directions through
the trolley wire, which in turn draws current from the ad-
jacent. The conductivity available at the load & is that of
the trolley wire from A to d, reinforced by the feeders a
and 4; in parallel with that of the trolley wire section from
d to cand the feeder «. With the arrangement of Fig. 36 it
is quite possible to hold the voltage fairly nniform by giv-
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ing sufficient area to the longer feeders. As a matter of
convenience, to avoid the uudue multiplication of wires, the
distanices A a, a b, etc., between feeders are made consider-
ably longer than in the ladder systemi: hence the trolley
wire is generally larger.  Of course, it must be large enough
to avoid excessive drop in the sections & and ¢ d when
load is applied at 4. As a rule the distances A @, a b, etc.,
are several thousand fcet except where the traffic is very
heavy. With No. o or No. oo trolley wire the distance
named is not geucrally excessive. As compared with the
ladder distribution this one has the great advantage of giv-

A B

« b T ! ¢
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FIG. 36.

ing a fairly uniform voltage, and can be more readily ar-
ranged to handle abnormal loads at distant parts of the
line. It has also the same convenient property of giving
current to each car from two directions so as to minimize
the effect of breaks in the trolley w ire. Itis hiowever ex-
posed to trouble in case of serious sliort circuits, and is in-
convenient in the matter of cuttmg out portions to execute
considerable changes in wiring or to avert accident.

4. An obv1ous modification of the arrangement just
mentioned is that shown in Fig. 37. This beflrs the same
relation to (3) that (2) does to (1). It shares with (3)
the advantage of maintaining fairly constant voltage under
normal conditions, though it is somewhat at a disadvantage
in case of a lieavy load on a distant section, since that sec-
tion must depend on its own feeder alone without assist-

\
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FlG. 37.

ance from adjacent sections. The feeders a, &, ¢, etc., are
provided with individual switches and cut-outs at the station
so that if a short circuit occurs nothing worse can happen
than the temporary disabling of that particular section,
while if necessity demands any section can be promptly cut
out of circuit in case of fire along the line or any other
sufficient cause. (4) is very well adapted for use on long
lines with fairly regular traffic. Like (3) it requires a
rather heavy trolley wire for the best results. A load at
any point is supplied by the feeder for that section in
series with the trolley wire, between the load and the feeder
junction, so that the drop under any given conditions is
very readily computed.

In both (3) and (4) it is sometimes convenient to tie
two or more feeders together, as shown by the dotted line

H
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FIG. 38.

at d (Fig. 37). 'This procedure reinforces the conduc-
tivity with reference to the section thus conuccted, as 0,
and while it will lower the voltage of sections beyond the
link, is very useful when a particular section is exposed to
severe loads from grades or massing of cars, particularly
since such linking can be applied at any time that the
service may require it.

In very many cases it is advantageous to install a com-
posite feeding system which can be made in a considerable
measure to unite the advantages of those already described.
A very useful combination is that shown in Fig. 38.
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Here the trolley wire, A B, is cut into sections of vary-
ing length, shiort where considerable danger of interruption
of service exists, long where longer sections can be more con-
venieutly utilized. C is a principal feeder as in the ladder
systemn counected at @ and & to a continuous trollcy line,
and at ¢, d aud ¢ to trolley sections. This principal feeder
is reinforced by feedcrs E and F to equalize the voltage
more perfectly in the region of deunse traffic, while the indc-
pendent feeeders, G and H, supply the long isolated sections,
fand g. G and H are moreover linked at / if the condi-
tions of service require. Fig. 38 represents the actual
arrangement of an extensive fecdmg system much more
Closcly than any of the simpler arrangements shown. As
a matter of fact such a complex system is generally the out-
growth of the conditions which develop in service rather
than the result of deliberate forethought. Nevertheless,
good engineering often demands thie adoption of such ap-
parently complex methods.

In general, independent feeders are necessary to pre-
scrve good working pressure in outlying districts where
comparatively indepeundent lines are worked, while in re-
gions of dense traffic the tendency is to link together the
principal feeders of neighboring lines into a network rein-
forced by special feeders wherever necessary. The trolley
wire is sectionalized only in so far as danger from fires and
electrical troubles require. Although a continuous trolley
wire is now far less necessary than fcrmerly on account of
improved methods of construction, on the other hand an
exteusive subdivision into sections hinders the full use of
all the copper installed and increases the danger of local
stoppage of traffic. Omn any railway system, street or other,
continuity of service is of the first importaunce, both by
reason of the direct loss from suspension of traffic and the
indirect, but far more serious, loss of public confidence and
goodwill.

Consequently it is often advisable to take chances in
order to keep running, and linking feeders and trolley into
a continuous system to drive through a time of short cir-
cuit if possible rather than shut down part of the system.
The present tendency is to make the various sections of
feeders and trolley wire separable rather than separate, so
that they can be cut apart when absolutely necessary, but
not long before that crisis.

Long lines, interurban and the like, may often be best
treated indirectly through substations, but when direct
feeding is employed, it is ordinarily best to use a very sub-
stantial trolley wire, not smaller than No. oo, installed in
separable but not disconnected sections, and supplied with
current by separate feeders, which may be linked if local
conditions require. If large power units are to be em-
ployed, requiring large currents, it is better to use a very
large trolley wire than to install a principal feeder, since
with large currents the larger the contact surface of the
working conductor tlie better, and the conductivity of the
trolley wire can be relieved if insufficient by connecting
each section to its feeder in several places instead of one.
There is no reason however why, on large work such asis
found in converting steam roads to electric, the working
conductor may not have a cross section equivalent to No.
0000 wire or more which enables comparatively long sections
between feeders to be employed with advantage. For ex-
ample, suppose a No. oooo trolley wire carrying a current
of 200 amperes per section received equally from the two
adjacent feeders. This condition would be met by a train
requiring one hundred kilowatts to drive and located mid-
way between two feeders. Allowing no more than two
per cent loss, i. e., about ten volts in the trolley wire be-
tween feeder junction and load and substituting the above

bl , the

values in the fundamental equation ¢. . =~~~
distance between feeders should be about yooo ft. Inas-
much as the average drop produced by the moving train,
witlh a maximuni of two per cent midway between feeders,
would be but one per cent, it would generally be advisable
to increase this amount. Allowing an average drop of two

per cent in the trolley wire, i, e., a maximum of four per
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cent, the proper distance between feeders would be virtu-
ally doubled, rising to about 8ooo ft.—a mile and a half.

For long roads, then, one may use with advantage
such an arrangement of feeders as is shown in Fig. 39.

Here a continuous heavy trolley wire is divided into
sections of, say, a mile to a mile and a half in length, each
with a junction to the feeding system. This, as sliown,
consists of three main feeders, each supplying two sections
of trolley wire. The number of these main feeders and
tlie number of sections each supplies is regulated by con-
venience and local conditions, as is too the length of each
section. The sketch (Fig. 39) shows merely the principle,
which is well suited to roads up to a dozen miles in length
fed from somewhere near the middle. Such roads are apt
to require rather large units of loads, due to well loaded
trains and high speed, but the number of trains to be oper-

Street Ry Journal
FIG. 39.

ated at any one time is usually small. A rather nice
question sometimes arises as to the relative cross section of
copper to be put in the trolley wireand in the feeders. In
the large work that we are just now considering, the trolley
wire must be in any event large enough to give sufficient
contact with the trolley. Aud this is apt to indicate about
as large a working conductor as can conveniently and se-
curely be supported. Therefore the feeders will be rela-
tively smaller than in ordinary street railway practice, and
it is not advantageous to separate permanently the sections
of trolley wire, thus throwing away the conductivity of its
large cross section. Whenever double tracks are used it
goes quite without saying that the whole system of con-
ductors should be united, eacli trolley wire serving as a
feeder to the other.

Occasionally, too, on single track roads with frequent
turnouts two trolley wires are strung ten or twelve inches
apart, each to accommodate the cars running in one direc-
tion, so as to entirely avoid overhead switches of any kind.
This arrangement is shown in Fig. 4o, and while it is not
now very widely used, it is exceedingly convenient in cer-
tain cases. In Fig. 4o the track at a turnout is shown by
the solid lines and the two trolley wires by dotted lines.
The trolley wire, A B, would naturally be used by cars run-
ning from right to left asindicated by the arrow, while C D
would be used by cars runuing from left to right. Each
car keeps to its own trolley wire throughout the track, un-
less it is mecessary to chaunge over in backing around a
turnout. This double trolley device enables long exten-
sions to be handled without feeders.

Street Ry. Journal

FIG. 40.

Before passing to the actual computation of a trolley
and feeder system, we must go back to our two funda-
mental propositions and inquire into the permissible maxi-
mum drop and what we mean by average drop.

Suppose that ten per cent average drop has been de-
cided upon in a given case,—What is really meant by this?
There has been considerable confusion on this point.  Are
we to understand that this average drop is that determined
from the effect of the maximum working load throughout
the system, or is it the average loss on the parts of the sys-
tem considered separately irrespective of their relative
amounts. Is it the drop produced by the average load or
the average of the drops produced by the simultaneous
loads at some particular time?

To reduce the matter to a common basis with other
nases of the electrical transmission of energy, we are at 1ib-
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erty to put but oune interpretation upon average drop. By
it we should mean in every case that a certain specified
proportion of the energy delivered to the line during a par-
ticular period is to be lost in the transmission. On this basis
we can design the system for conditions of maximum econ-
omy, kuowing approximately the probable cost of energy
per kilowatt hour and the price of copper. Starting with
this definition, we can then intelligently work out the re-
lation of this average energy loss to the loss in volts at the
various parts of the system. It is necessary however to
bear in mind, first, that the same conditions of economy
with respect to loss in transmission do not necessarily hold
for all parts of a given system, and second, the question of
economy in transmission is quite subordinate to that of
successful operation.

As regards the forner consideration, the average energy
delivered to an electric railway system is a very different
thing from either the maximum energy or the average
energy during the hours of heavy load. The load factor,
i. e., the ratio between average and maximum output on a
railway system is generally rather unsatisfactory, as has al-
ready been indicated. It ranges in general from .3 to .6,
varying greatly with the size of the system, the character
of the service and the habits of the people who ride. In
cities many interesting facts appear from the load curve
of an electric railway—the movements of workingmen,

the crowd of shoppers going downtown in the forenoon,
the migration in the early afternoon, the homegoing at
six and the theatre crowd an hour and a half later. All
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these factors of load operate with varying force, not only in
different places, but in different parts of the same system.
The changes from day to day are considerable, but on the
whole the same line preserves its character remarkably
well.  The result of a varying load factor is a necessary
limitation in the permissible loss of energy. For if we
have a load factor of .3, the average loss of energy, what-
ever cconomty of transmission may indicate cannot be so
great as to cause at maximun load a drop in voltage sufhi-
cient to interfere with the proper operation of the cars. If
we write for the maximum permissible drop, V, v for the
drop corresponding to the loss of energy for greatest econ-
omy of transmission, for the load factor, I, aud for the drop
assumed, V', we have the following in equality which sets
a limit of drop which must not be exceeded
[EALeel /L, 17
Very fortunately it usually happens that
v LV

So that there is no special difficulty in making V' =2,
But it is not safe to assume this happy condition of things
without some investigation. It may be true of one part of
the system and not of another. It is necessary therefore to
look into the various parts separately in laying out any con-
siderable system. Fig. 41 shows three load curves which
may be supposed to be from three parts of the same system,
together with the summation curve of the three from which
the total load factor would be determined. I may be taken -
as the Joad curve of a main urban system, while curves II
and ITI will serve for branches. IV is the summation
curve of the whole. 'The load factor of this final curve is
very evidently worse than that of the main line, curve I,
since heavy loads in morning and evening on branches II
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and T raise the morning and evening maximum values
on IV. ’T'he load factor of IT is hardly better than 3
while that of Tis nearly .6. Consequently we lhave far
less latitude in planning the conductors for this branch
than in case of the main line, beiug always confronted by a
high maxinmum to be taken care of. The load factor how-
ever does not fully represent the precautions that have to
be taken. 1t shows, to be sure, the normal maxima, but it
does not include the effect of shifting load.

This is really a very serious matter in making the
plans for a conducting system and the probabilities of the
case need to be carefully weighed. A base Dball park, for
instance, located far out on a branch line means trouble un-
less it De taken into account. It means that now and then,
not only all the regular cars on the line, but all the extras
that can be spared, will be massed at near the distant end
of the branch and brought in heavily loaded and all to-
gether. It is the same effect that would be obtained from
a steep grade, except that it is only occasional. The amount
of such an extra load may be sufficient to double the ordi-
nary maximum load and that in the most disadvantageous
way, 1. e., at the end of the line.  From what has been said
it 1s sufficiently evident that laying out the conductors for
a large system 1s morc a matter of acute judgment than of
exact theory.

The reason for this is that there are no data suffi-
cient to justify a general theory based upon them. The
value of the load on an electric railway is so uncertain,
whether for any stated tinie or during any interval, and so
uncertain in position as well as amount, that the success of
any calculation depends almost wholly on the skill with
which the data are assumed.

Street Railway Rolling Stock.
By W. E. PARTRIDGE.

171 —Delts, Rails and Platcs.

The belts or rails of a car are the longitudinal members
by which the frame is united into a continuous whole. The
first, counting from the floor, passes the whole length of
the car on the line where the concave and convex panels
unite. The next above is the window rail, and its upper
surface usually forms the window sill. Above this comes
the window panel or letterboard, as it was termed when it
was sufficiently broad to receive a sign. In modern cars it
is called the window rail and is, as its name indicates, a rail
and not a panel. Above this, and sometimes forming an
almost integral portion of_it, is the belt or plate which
unites the heads of the posts, and at the same time forms
the lower member of the roof. The rail or head piece over
the door deserves to be taken into the category of rails, but
sometimes this is a single heavy piece of whitewood, and
at others a rather complex piece of framing. In one case
it is a rail, in another case it is a frame.

The accompanying figures show a set of rails from an
ordinary box car. Fig. 1 shows the front and end view or
cross section and Fig. 2 the back of the window rail. The
length shown in the engraving is that of a single panel. The
upper edge of the rail is beveled to allow the water to flow
away, and at the inside corner is a bead to prevent the water
from being blown under the window into the car. The
form shown, that used by the ]J. G. Brill Company, pos-
sesses one feature not ordinarily found, though the value is
undoubted. This isa rabbet or groove on the outer side of
the under face into which the upper edge of the convex
panel goes. The projecting lip on the window rail entirely
covers the edge of the panel, and the joint is consequently
perfectly protected from water or dampness. This is a
feature which is worthy of attention, since it entirely ex-
cludes water from a point where it can do the greatest
damage if it once finds entrance. In the practice of a large
number of builders, and of all of the most careful, this rail
is mortised into the corner posts. As a means for connect-
ing the different members of the frame, the mortise is far
in advance of any method of halving or locking which has
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been introduced. In fact a mortise and draw pin in com
bination with white lead to exclude the moisture gives one
of the strongest and most durable conncctions between two
picces of timber at right angles to eachi other which has yet
been devised.

As will be scen at the left hand end of engraving ( Fig.2 )
the window rail is halved on the post and on its under side
is mortised to take the strainers which support [he panels,
in this case five in number. ‘This rail secures the post very
firmly and is or always should be made of a single piece of
selected ash. ‘This rule holds good in regard to the prac-
tice of the best makers, and for cars up to twenty feet in
length. The Jackson & Sharp Company makes a valuable
modification of the window rail which is worthy of more
extensive introduction. In the cars of this company the
rail is widened horizontally so as to admit of a small mor-
tise to receive the projecting end of the outside window
strip.  The window strip forms a part of the post as shown
in Fig. 9, and when the rail is put in position it is wedged
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FIGS. 1 AND 2—WINDOW RAIL, BACK AND FRONT.

FIGS. 6 AND 7.—SIDE AND TOP OF PLATE.

upward into place. In this way it secures a more firm
hold upon the post, and at the same time is prevented from
being driven off by accidental violence or by the window
coming down upon an accumulation of ice and so bursting
the end of the strip out. This breaking of the strip is a
very common occurrence and the post is weakened by such
an accident. The increased thickness of this form of rail
is sufficient to add considerable to its strength.

Fig. 3 shows the belt or concave rail. ‘This is usually
thinner on one edge than on the other so as to conform to
the curved outline of the car. Occasionally the post is
deeply notched to receive it. Although the posts are of
ample size at the point where they recewe this rail, they
should not be cut to a greater depth than is necessary for
this purpose. The upper edge of the belt rail is notched
to receive the strainers from the window panel. Asshown
in Fig. 5 the lower strainers which are mortised into the
sill are invanably screwed upon the inside of the rail where
its lower edge is barely a quarter of an inch in thickness.
The union of window and belt rail by means of the strainers
constitutes one of the critical points in car building. Good
workmanship here, well made mortises and tight fitting
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tenons properly driven home and pinned are among the es-
sential features of a durable car. The fitting of these rails
upon the posts and their union with the corner posts is
equally essential.

In the Fast the belt rail is almost always of yellow
pine. A few makers have used
Douglas fir, and in the West the belt
is occasionally made from ash.

Fig. 4 shows the inside and Fig.
5 the outside of a window panel and
rail worked out of a solid piece. This
union of the panels, the window head
and the supporting rail in one is a
very desirable feature. It substi-
tutes a piece of wood of considerable
cross section for a number of small
and loosely jointed pieces and enables
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FIGS. 8 AND 9.—-POSTS. FIG. 10. PLATE AND POST JOINT.

the halving upon the posts to be of considerable advan-
tage. ‘The cengraving shows the number of screws em-
ployed, and their location.

It has been a conmmon practice in the East to use a single
thin strip of wood for a window panel secured in place by
wood screws only. In cars built in this way these panels
usually split or cut off the screws, showing that there is a
cousiderable amount of strain concentrated at the tops of
the posts and that more wood and a bhetter method of
fastening is needed.

Fig. 6 shows side and Fig. 7 top of one form of plate
which is notched for the carlins. It is Develed on one
edge to the curve of the roof, and halved upon the corner
posts.  Ordinarily, the plate should be mortised to receive
the heads of the posts, and in this respect the practice of the
Jackson & Sharp Company is exceedingly good. Fach of
the posts of this company, as shown in Figs. S and g,
has a sort of double tenon so that the plate obtains an
exceedingly firm hold upon the post. The same system is
observed at the corner posts and the result is that this
construction may be expected to be of the most durable
character.

Fig. 10 illustrates the method used by the Brownell
Car Company for putting the plate upon the posts and
uniting 1t with the corner posts. Here both tenons are
drawbored and pinned. ‘The joint thus made and filled
with white lead is about as strong and durable as it is pos-
sible to obtain with wood. ‘The value of the greater
strength obtained by the use of glue is not equal to the
advantage obtained by having these somewhat exposed
joints thoroughly waterproof. ‘Their exposure arises
from the fact that breaks in the covering are liable to
occur from accidents and may not always be discovered be-
fore damage is done.

The means of uniting posts and rails are as varied as
can well be imagined, in fact, no two shops practice pre-
cisely the same systeni. In some establishments the joints
of the plates and rails are all bedded in a thick white lead
paste. Screws in the posts are used to finish the joint and
prevent working. In other establishments the window
rail is set in white lead, and the plate put on with fish glue.
Another shop uses glue. The lines of the joint are care-
fully covered with white lead when the glue is dry and the
whole is afterwards painted over. At least one establish-
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ment uses oil with a mere trace of white lead in it for fill-
ing these joints. Amnother practice is to employ common
glue for all the rails and the plate and depend upon a good
coating of paint for protection. The strainers are almost
always driven into their rails with white lead in the mor-
tises. ‘This is probably, all things considered, the best
practice. ‘The joint is then filled with a cement of medium
strength and water is excluded. Perhaps the advantage
of this latter feature is worth more than the greater
strength obtained by the use of glue.

In the fitting of the rails to posts and the strainers to
the rails the most careful workmanship must be employed
if the car is expected tobe durable. Neither good material
properly seasoned nor good design will give a durable car
if the workmanship be inferior, while good workmanship
has frequently saved a car of inferior design.

e

Sand Boxes an'd Flat Wheels.

In the STrRERT RAILWAY JourNAL for April, page
235, were published some figures in regard to the effect
whiclh the use of sand boxes had upon the wear of wheels.
The information has since been brought down to Mar.
19, 1896, at which time the road using sand boxes had
taken off 1422 wheels, of which 252 were so badly worn
or skidded that they were broken up and replaced by new
ones. 'The 1170-wheels remaining were reground and will
be again placed in service.

The other company has a total equipment of 172 cars.
It has entirely abandoned the use of sand boxes, using in-
dependent sand cars instead. ‘These are operated over the
entire length of the road wheunever the rail is in condition
to make sand necessary.

The ratio between the roads in the matter of equip-
ment is, as nearly as possible, 1 to 3.6. Had the larger
road been operated with as little wear upon its wheels as
the smaller, the number of wheels to be reground would
have been 29 instead of more than rioo. The number
of wheels removed would have been 187 instead of over
1.400.

—— ¢ @ > —

New Open Cars for Broadway, New York.

The Metropolitan Street Railway Company has put a
number of open cars in operation on its Broadway cable
line. They are being run as smokers and seem to be very
popular. The cars are of the ten bench type with folding
stepsand bars. ‘The side panels are of malleable iron in-
stead of wood. The ceilings are of birdseye maple with no
decorations. This gives an extremely light appearance to
tlie cars with excellent gencral effect, besides making the
maintenance less expensive. Sterling registers and brakes
are used.

One hundred cars have been ordered altogether. Fifty
of these are from the ]J. G. Brill Company and are mounted
on Brill trucks; the remaining fifty were built at the
works of the John Stephenson Company, Ltd., and are
mounted on Peckham trucks. The first fifty are fitted
with Bushnell spring rattan seats, and the second fifty with
spring rattan seats from Hale & Kilburn.

Novel Mcthod of Stri'ng'ing Trolley Wire.

A mnovel method of stringing trolley wire was
recently used by the Sioux City Traction Company on a
line lately completed from Covington to South Sioux City.
The wire was live when strung, and as it was fastened in
place in the hangers it was used to furnish current to the
car to carry it to the next span wire.

The spool on the car on which the wire to be struug
was wound, was placed in a wooden rack on wooden
supports and arranged with a brake which was operated
by a man standing just back of the spool. By means of
this brake it was possible to keep the proper tension on
the wire. The car was anchored every 1000 ft. and the
work performed as easily as reeling a dead wire on the
ground. A half a mile of wire was recently strung in
half a day, and the company states that it expects to put
up all its own lines hereafter in this way.
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LETTERS AND HINTS FROM PRACTICAL MEN.

Correct Location of Trolley Wire on Spiral Curves.

STEELTON, PA., June 6, 1896.
EDITORS STRERT RAILWAY JOURNAL:

The method of locating the trolley wire on curves,
given in the June issue of the STRERT RAILWAY JOURNAIL
is only applicable to the use of simple curves, while modern
practice tends towards using a true spiral curve of consid-
erable length for the ends of all curves. For this portion
of the curve, perhaps forty feet long or more, Mr. Foster’s
formula would not apply. The proper location can be
easily found by the use of a template of the essential ele-
ments of the problem, i. e., the wheel base and the hori-
zontal projection of the trolley pole.

Having a plan of the curve for which the location of
trolley wire is desired to a scale of five feet to the inch or
larger, take a piece of thin transparent celluloid and cut it
to the length of the wheel base (on tlie same scale as the
plan) and mark with a sharp point a line for the center
line of the car and mark the center of the wheel base. Then
cut another piece a little longer than the horizontal pro-
jection of the trolley pole. Mark a line on this at right
angles to one end and mark the length of the horizontal
projection of the trolley pole from this end. Then join the
two pieces at the center of the wheel base and center of
the trolley base, by an eyelet paper binder, loosely enough
so that they may turn with some little friction.

Then, placing the template upon the plan of the curve
so that the wheel base coincides with the center line of the
curve and swinging the ‘‘ trolley pole’’ until the square
end isradial to the track curve, we can mark a point which
will be approximately on the wire curve. Carrying this
process through the spiral to the point where the offset
becomes constant, we next sketch in the approximate loca-
tion through the points just found. Going over this again,
and making the ‘‘trolley pole’” square with radial lines
from this approximate location instead of those of the track
curve, we can lay down the final location of the wire for
cars to run in one direction. If cars are to run in both
directions, the location should be found by taking an aver-
age of the curves located by the aid of the template.

METHOD OF LOCATING TROLLEY WIRE ON SPIRAL CURVES.

In the instance shown in the sketch there is from six
to eight inches difference in the offsets for cars going in
opposite directions.

Having plotted the wire curve on the plan, of course
the offsets will be taken off by scale and used as circum-
stances may require.

This method can also be used for locating frogs over
complicated switch work when the curves are compounded,
in finding the proper position for the trolley wire in a car

house door, and in other wavs which will suggest them-
selves to the constructing engincer.

The time taken for the operation, having the plan and
template in hand, should be trivial.

If the outer rail of the curve is elevated, the trolley
wire should be set in towards the center of the curve an
additional amount equal to

Klevation X height of trolley wire above rail
Gauge

Cuas. A. ALDEN.
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Twenty Foot, Single Truek, Center Aisle Car.

Urica Brrr ILingE RarLroad CONPANY.
Urica, N. Y., May, 22,
EDrrors STREET RAILWAY JOURNAL;

The accompanying photograph shows one of our
cross seated, straight sided aisle cars on a single truck,
This car is giving excellent satisfaction, is sought after by
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SINGLE TRUCK CENTER AISLE CAR

patrons of the road, especially ladies, and is considered a
very desirable and taking car.

The cars are mnicely finished, are capacious, have
luxurious seats, electric batteries and bells, push buttons
and nearly all of the modern conveniences of a drawing
room car.

They are mounted upon a strong, extra size Peckham
cantilever truck, made from special design. These trucks
have a seven foot six inch wheel base, and sustain the
car admirably, and are among the easiest riding cars on our
system. The length of car bodies is twenty feet over
platforms, width eight feet two inches. The
bodies were mwade by the Jackson & Sharp
Car Company, and are in every respect
most satisfactory.

We have been operating some cars of
this style for about six months, both for
city and suburban
travel. The seat
ing capacity is
greater then in our
standard eighteen
foot six inch car bodies, but, of course, the total carrying
capacity is not sogreat. We do not experience any trouble
in maintaining schedule time with this car. There are five
richly upholstered cross seats on each side of the aisle
and also two end seats, running lengthwise of the car
at either end. This arrangement of seats gives a seating
capacity of twenty-eight, and also forms an open space at
each end, and facilitates loading and unloading passen-
gers. J. W. BovLE, President.

PC.RaAb. {300

PC.C Rao. 150"
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The Resistance of Cast Welded Rail Joints.

Laxy ONTARIO & RIVERSIDE RarnLway COMPANY.
OswEGO, N. Y., June 17, 1896.
LIDITORS STREET RAILWAY JOURNAL:

On page 354 of your June number I find in an article
by Dr. Louis Bell, a statement which, if uncorrected, will
cause many railways needless annoyance and loss. In this
very able essay upon rail returns the cast weld joint is re-
ferred to as producing a continuous rail of ample conduc-
tivity. It is very evident that the doctor has not had time
or opportunity to measure the electrical loss with heavy
currents through these joints, botli when new and after
some months underground. Had this been done we should
have rcceived an entirely different report from thisaccurate
observer. It was my good fortune to take part in sonte
tests of the cast weld joiut at the Kdison laboratory over
a year ago. ‘
through cach joint and the drop measured with a Weston
millivoltmeter. When new the conductivity of this joint
on a sixty pound rail was merely that of a single No.oooo
copper wire. After two months’ burial in street soil, the
tests were carefully repeated and the conductivity was
found to have dropped below that of a No. oo copper wire.

It is needless to say that the conductivity of the rail
is nearly equal to that of one million of circular mils of
coppet. Mechanically the joint is fine. Its performance
on light rail with heavy cars in Newark and Orange, N. J.,
has been magnificent. But i1t was found absolutely
necessary to bond it. I am informed that several thousands
of these joints have made good mechanical records in Chi-

zgo, but herc also they required heavy bonds. The rea-
sons for this are not hard to find. The joint is 7o/ a weld,
for if it were it would show the same defects exhibited by
electrically welded rails.

It is very evident that when a small anmount of molten
iron is poured around a” steel rail, the latter will expand
and occupy more than its normal amount of space. It will
remain enlarged until long after the cast iron has set, when it
will resume its former size and leave a small, but appreciable
clearance between surfaces of railsand joint. It isevidently
this clearance which makes tlie joint a mechanical success,
for it is sufficient to allow for expansion and contraction,
and yet not enough to allow movement from passing cars.

Were tliis not so, how could this small amount of cast
iron withstand the tremendous strain due to tempcrature
variation which, as is well known, has pulled apart stecl
girder rails weighing ninety pounds to the yard? Any oue
familiar with the difficulty of making a good electrical joint
by pouring molten copper around a copper cable, will smile
when told that high conductivity can be had between
wolten iron and a large steel rail.  Even though the sur-
face of the rail should be filed bright, the heat from the
melted iron and the steam from the mould would cover it
with a coating of iron oxide before the cast iron could
enclose it. F. H. TipvaN, General Manager.

WxsT CHICAGO STREET RAILROAD COMPANY.
Cuicaco, June 15, 1896.
IDITORS STREET RAILWAY JOURNAL:
We have three sections of track, the rails of which are
cast welded. We use no bond and have no trouble elec-
trically whatever. F. L. FULLER, Superintendent.

BrookLyN HEIGHTS RAaILROAD COMPANY.
June 25, 1896.
EDITORS STREET RAILWAY JOURNAL :

From one Falk joint which I have tested, I should
not think it necessary to bond in addition, except, of
course, under and around special work and cross bonds,
which we put in as usual.

I expect to have another sample joint made to test,
and may then be able to furnish you with data, but I
have not positively decided whether to publish results or
not.  Although the resistance of the joint is greater than
I expected, it is extreniely low and better than any I have
seen. J. L. WarrrLEsEY, Chief Engineer.
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From 100 to 1500 amperes were passed’
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Cass AVENUE & FAIR GROUNDS RAarLway COMPANY.
St Louls, June 19, 1896.
EDITORS STREET RAILWAY JOURNAL:
~ Our expcrience, and all the tests which we have made,
satisfy us that bonding a cast welded track is unnecessary.
This is especially the case if it is new track, and the weld-
ing is carefully doue.

We have ordered miore delicate instruments for the
purpose of making further tests, and will be glad to let you
know the results.  We have one piece of track of ten miles
cast welded. It has not an ounce of copper or other wire,
or bonding of any kind in it.

RoBERT McCULLOCH.

Caricaco Crry Rarmnway COMPANY.
« CHICAGO, June 18, 1896.
EDITORS STREET RAILWAY JOURNAL:

I enclose herewith report to me by G. W. Kunox,
our electrical engineer, on subject of conductivity of Falk
cast welded joint, in answer to your request for same.

M. K. BoweN, Superintendent.

REPORT OE MR. KNOX,

All of the joints which liave been so situated that a
test could be made upon them, I have found without the
least appreciable drop across their parts, but where these
tests were made there was a comparativcly light volume
of current flowing.

In making a strict bridge resistance test with, I sup-
pose, every joint cast, there will be shown to be absolutely
no resistance in the joint, but to run a reasonably heavy
volume of current through the joints, taking them collec-
tively, I believe among somie of them there will be found a
considerable amount of resistance, for this reason : in cast-
ing this joint there is no absolute certainty of the casting
being perfect, as I have frequently noticed castings which
broke (by being pulled in two with contraction of rail) were
but a shell, the inside being completely honeycombed with
blow holes through the casting process, and too, I have
noticed at these joints the rail pulling back or slipping out
of the joints, showing that there is not in all cases an
amalgamation between rail and joint metal. ‘T'his I do not
believe will occur with one per cent, and even less, of the -
joints cast, but one imperfect joint, as regards conductivity,
in the circuit, of course, destroys the efficiency of the whole
circuit.

In making a close examination of a cross section of one
of the cast welded joints a seam will be found between the
rail and metal of the joint; looking into this seam with a
microscope you will notice small particles of rust or burnt
iron scales. Where thie metal of the joint does come in con-
tact with the rail it is irregular, or in saw tooth fashion;
this is caused by the metal cooling upon striking the rail,
which is comparatively cold when the cast is made.

It is easy to understand how these ‘‘saw teeth’’
tissues may be destroyed, as a conductor for the current, by
the rail constantly working upon them and breaking them
down during the expansion and contraction of rail, or the
jar or hammer blow effect of car wheels; and again, the
burning up of these tissues by the passage of heavy cur-
rents across them.

These seams between rail and joint may be con-
siderably increased or diminished according to the hounesty
of the workmen in cleaning the rust off the rail before the
cast is made; and even with a new rail the blue scale coat-
ing the rail, formed at the time of rolling, will act asa bar-
rier to the uniting of joint metal to rail.

In cousidering these cast joints as poor conductors in
the rail return circuit, I am, in most, taking the extremely
bad joints as examples, but as said before, one bad joint or
part in"the circuit destroys the efficiency of the circuit, and
until we are able to practically apply, say, the X ray, to
every cast welded joint employed as a conductor in a cir-
cuit and see in just what condition the rail, to metal of
joint, is in, we are taking too great chamnces in using the
joint as a conductor, more especially with heavy currents,
such as are employed with a road having heavy traffic. )
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I will say, thougli, I belicve it would be safe to count
on the cast welded joint as a conductor where the voluiuc
of current is 1ot liable to be excessive, say, twenty to thirty
aniperes per joint. It will, of course, be possible to “‘shove
through” these, even bad joints, many times niore than the
amount of current given, if so desired, but it is going to be
accomplished at the expense of the coal pile.

In conclusion I will say, if a road thinks of counting
on the cast weld joint as a conductor to any extent, it will
pay to make carcful tests with every joint.  An eugineer
in testing for drop across the joint should be sure to
send thie maxinum amount of currceut the joint is ex-
pected to carry, through such joint.

[Signed] G. W. Knox, .
Electrical Engineer,
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A Way to Reduce Pipe Vibration. -

Kaxsas Crry, June g, 18906, -
LEDIToRrs STRERT RATLWAY JOURNAL:
I notice in your June nuwmber, p. 359, J. Mahony
of the Montreal Park & Islaund Railway Company asks for
my opiuion as toa matter of piping.

While the sketeh furnished is not sufficiently complete

in plan to enable nie to write as one concerned, I think the
following may possibly account for the trouble.
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pipe between the elbow above boiler No. 2 aud the boiler
conuection is too short.

Should Nos. 1 and 2 hoilers be connected to the forty-
five foot length in a manner similar to Nos. 3 and 4, and
the steam pipe for No. 2 engine be taken from the same
line, the trouble would probably disappear.  Whether this
is practicable cannot be determined from the data at hand,
but if not, it is not improbable that some plan as effective
and perhaps more simple may be suggested by Mr. Maliony's
thorough familiarity with the plant.

R. J. McCarnry.
— i —

Transition Curves for Strecet Railways,

PurrApeELriia, Pa., June 20, 1846.
EDITORS STREET RAILWAY JOURNAL:

A discussion  on ‘“ Trausition Curves’’ having at
length appeared, 1 swill add a word in support of my paper
in last September’s Jourual.

The practice of flattening the ends of sharp curves is
now general, and the objecct of that pioneer article was to
bring out opinions on the best way of doing it. It was
there argued that so exact a curve as a parabola is not
necessary or practicable; and that a curve of two or three
radii, with cliord lengths of each equal to the wlicel base of
the car, furnishes a simple but complete transition. Mr.
Mohler in last month’s letter on
the subject takes exceptions to this
recommendation, asserting that noth-
ing but a cubical parabola is good

: engineering.

The initial radius was chosen at
about one hundred feet for the sake

of uniformity. More than half our

L 1
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DIAGRAM OF PIPING.

Referring to the sketelr, it will be observed that con-
siderable piping is between the angle valve and boiler No. 2
and between the angle valve and engine No. 2. When the
angle valve is open, No. 2 Dboiler is cut out by a valve
presumably above it and No. 2 engine cut out at the
throttle. These pipes form a part of the steam space. When
the steam valve of No. 1 engine opens the steam pressure
drops, and then rises as the steam valve closes. 'T'his, of
course, causes a pulsation. These pulsations affect the an-
gle valve first, and owing to the distance the effect has to
travel to the valve over No. 2 boiler, there is probably an
appreciable interval between the instant at which the pulsa-
tion acts on the angle valve in one direction and on the pipe
over No. 2 boiler in the other. The result tends, of course,
to produce a vibration in the pipe. If the natural time of
vibration of the pipe should bear a certain relation to these
pulsations the effect would be cumulative. When the
angle valve is closed the conditions are removed and the
vibration ceases. )

“The leaking of the screw joints and flange after the
angle valve is closed is no doubt due to the contraction of
the pipe between No. 2 boiler and the angle valve. The
fact that such leaking does not begin until the leg begins
to fill with water does not indicate that the water has any-
thing to do with it, further than to show that the piping has
fallen in temperature, ‘This suggests that the length of

short radius curves lead from switch-
es, and it is not possible to make a
good switch design for longer radii.
Other things being equal, it is then
desirable to make curve ends alike
thus avoiding a multiplicity of stand-
ards. That a curve of this radius
rides smoothly at city speeds we know
by experience. It also satisfies the
requirement that the transition curve
should be short.

The statement that a car on a
curve rotates about its own center
( roughly speaking ) is not in error,
nor is it so loose as would appear
from Mr. Mohler's figure. His
argument applies only at the tangent point and the dis-
crepancy there would not be so alarming if the overhang
were shown in its true proportion. A fault there however
would by no meansinvalidate the reasoning, since the angle
of the car changes as desired, whether or not the rotation
is about the car’s center.

Mr. Mohler's conclusion that tong chords and abrupt
changes of radii should be avoided in good engineering is
rather sweeping. A street car’s motion is guided by two
points, and it is the relative change of position of these
points which accomplishes the transition. ‘Then, simply if
the front and rear wheels are held on curves of different
radii, that change will occur. It is not necessary that the
path of each wheel, separately, should be a spiral.

The conclusions and recommendations of the article of
last September were based especially on practicabilityv. It
is not believed that the actual couditions warrant such
refinement as the cubic parabola or its equivalent, the spiral.
Mr. Mohler’s curve has an off-set of one-half aninch in six
feet. Now in nine cases out of ten a street corner cannot be
surveyed tothis accuracy (!4 iu. in 50 ft. ). Itisvery diffi-
cult to bend a heavy section with the nicety that this calls
for; and itds extremely unusual for trackmen to lay a curve
so exactly. Even if the curve should be in the ground
exactly true, the car would not get the full beunefit of it,
because firstly, the wheel gauge is tighter than the track
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gauge, by at least one-quarter of an inch, so that wheels
not take the curves just at the tangent point;
secondly, owing to the uncertain speed, unevenness of track.
particularly over special pieces, and to the elastic connec-
tion of car body to truck, the motion of the car would de-
stroy the fine effect of any curve.

A true spiral is very useful on high speed lines, espec-
ally where the outer rail is elevated, but for street railway
special work its value is questionable.

Janrs A. EMERY.

Attractions For Pleasure Resorts.

Tur ArrooNva & Locan VALLEY ELECTRIC RAILWAY
COMPANY.
A1 rooNA, PA., June 13, 1896.
EDITORS STREET RAILWAY JOURNAL :

Our experience has convinced us that pleasure travel
is very greatly stimulated and increased by maintaining a
park. On our Hollidaysburg division we have located
Lakemont Park, comprising 95 acres of woodland and 1124
of water. The grounds have been laid out in part in
walks and roadways, planted in shrubbery and trees. We
have two large greenhouses in which are propagated our
bedding plants, and employ a landscape gardener with four
or five men to keep the grounds in the very best order and
malke them as attractive as possible.

In the way of amusements, we have a carrousel,
swings and a summer theatre and casino. In the latter,
music is furnished every afternoon and two evenings in the
week, Sundays cxcepted.  No admission is charged to the
grounds or casino.

On the lake we have an clectric launch and row boats,
which are well patronized in the summer season. In the
winter we have skating on the lake. It requires very
little care tokeep our electric launch in good condition. It
is operated by electricity charged from our feed wire along
the electric road. ‘T'he man who has charge of the row
boats also has charge of the launch.

Joux Lrovp, President.

Conductorless Cars.

Tng Crrizens’ ELEcTRIC RAILWAY, LicHT & POWER
COMPANY.
MANSFIELD, O., May 21, 1896.
LiDIToORS STREET RAILWAY JOURNATL :
I noticed an article in your May issue by Superintendent
Walker, of Sioux City, on ‘‘ Operating Electric Cars With-
out Conductors.”” We run all
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High Speced on the Lorain-Cleveland Eleetric
Line.

TaE LORAIN STREET RAILwAY COMPANY.
Loraix, O., June 6, 1896.
LEDITORS STREET RAILWAY JOURNAL :

In your last issue you refer to a run recently made by
one of our cars of a mile in 1 min. 35 sec. We have done
even better than that; 1.30 and 1.28 is often made, and on
one occasion I got a record of 1.26%, with a stop watch.
We are running sixteen foot cars, two ‘‘type C’’ steel

motors. ‘The car with the record of 1.26% had thirty-two
passengers. W. H. PELTON.
o A )
New Sand Car. j" —

The Third Avenue Railroad Company, of New York,
has recently built at its shops the sand car shown in the
accompanying engraving ( Fig.2). In front of each wheel
is a scraper shown in detail in Fig. 1. ‘This can be raised
and lowered from the platform by means of the gear and
segmental rack
shown, within limits
determined by a set-
screw which is set
lower as the metal
strips with  which
the scraper is fitted
wear ottt.  The end
is hinged and fitted
with a spring so that
it will turn back, in-

in case an immov-
able object is struck.
Between the wheels
of the car are two
rotary brushes each
independently driv-
en by sprocket
chains from the
axles. The jour- __
nals carrying the
brush are so arrang-
ed that any stretch
of the chain can be easily taken up. The brush sweeps
straight ahead, the debris being thrown to one side by means
of a sheet metal fender, so that under no circumstances can
the brush sweep on to the next track or spatter passers-by.
The height of the brush is also regulated from the platform.

Ren! Head

F1G.

1.—SCRAPER.

our cars in the winter season
with one man to the car. v
The motorman is furnished i
with  tickets and change, the
change being put up in envelopes
to facilitate making change. The
motorman is required to ‘‘ ring
up’’ a fare on his register as
soon as a passenger enters the
car, and that reminds the passen-
ger that he is expected to pay his
fare as soon as he enters the car.
This system makes it easier for
the motorman to keep track of his
fares.
Regarding

accidents, I do
not think we have more than
roads running conductors. On
roads where the gross earnings
do not average more than eight or ten cents per car
mile, the system of one man to the car is the thing, as
the wages paid conductors would amount to about one-fifth
of the earnings per car mile.

ARTHUR J. HAYCOX,

Superintendent,

B «»gw‘mn%
;:L.

%
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FIG. 2—NEW SAND CAR—THIRD AVENUE RAILWAY, NEW YORK.

The car is fitted with four hoppers, and sand is admit-
ted in the rear of the rotary brush so that it is deposited on
a perfectly clean track. The hoppers are provided with

" valves so that the flow of sand can be regulated to suit the

condition of the track. The car has the usual grip, brake
levers, etc,, and measures eighteen feet over all.
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Milcage, Long Distance Riding and Transfer Sys-
tems in American Cities.

The following information bearing upon the question
of llow much a passenger on the street railway systems of
the larger American cities reccives for his money has been
obtained through correspondenec with the managers of the
prineipal systems in those cities. The total track mileage
of the entire city systemn, the longest distanee which any
passenger can ride on payment of five cents or by transfer
without charge or at redueed rates, and the gencral transfer
privileges aceorded in the city are given below in detail.
All populations are for the census year of 1890 :

CHICAGO, 1rr.—DPopulation served, 1,099,850, ‘l'otal track mile-
age, 760. On the lines of the Chicago City Railway Company, the
longest distance for a single fare (including two transfers) is fifteen
miles. No extra charge is made for trausfers. Onthe east and west
lines transfers are given only on payment of cash fare. On north
and soutli lines a transfer is given free on payment of either cash
fare or transfer.

PHILADELPHIA, PA.—Dopulation served, 1,0.46,96..
mileage, J62.

113{ miles. ‘‘ Exchange tickets’ are sold at eight cents each, and
on these a passenger may ride about 161, miles.

Total track
The longest ride for a single five cent fare is about

BROOKLYN, N. Y.—Population served, 838,547. ‘Total track
miileage, 393. On the surface lincs of the largest system the longest
ride whiel1t can be taken is eighteen miles, involving two changes of
cars with free transfers.

BosroN, Mass.—Coubined population scrved by the principal
system is 678,000, Total track mileage, 275. The longest distances
for a single five cent fare without change of cars are 6.3, 6.9 and 8.2
miles. By the use of free transfersa passenger cau travel 8.1, 9.1
and 9.9 miles. Upon an eight cent check a passenger imay travel
14.2 miles. Changes of routes now inn conteniplation will consider-
ably increase these distances.

St. Louts, Mo.—Population served, 451,770.
leage, 335. The longcst ride for a single five cent fare is about fif-
teen miles. Free transfers are given by each system for its own
lines, but transfer privileges arc not interchanged. ‘Transfers are
not given on transfers as a rule, but on a erowded day a passenger
may ride indefinitely. The faresare five cents for adults and two
and a half cents for children under twelve years of age.

JErsEY Crry, N. J.—Total population of Jersey City, Hoboken
and Newark served by one system is 385,181. Total track mileage,
175. The longest ride on a straightaway run without transfer is
S.25 miles. Transfers are given to some points, but in no case will
the combined ride much exceed the figure named.

Total track mile-

SAN Francisco, CaL.—Population served, 295,997.  Total track
mileage, 269. The longest ride for a single fare (with two transfers)
is eleven to twelve miles. Transfers are given without charge on
lines of the principal system.

MINNEAPOLIS, MINN.—Tle combined population of Minneap-
olis and St. Paul is 297,89. Total track mileage 222. The longest
ride for a single five cent fare is 12.94 miles. ‘There are a large nui-
ber of lines on which a passenger can ride over eleven miles includ-
ing transfers. For a ten cent fare a passenger can go from any point
in Minneapolis to any point in St. Paul, and by this arrangement can
ride between twenty-three and twenty-four miles over a large cou-
bination of routes.

CINCINNATI, O.—DPopulation served, 296,g08. Total track mile~
age, 263. The longest ride for a single five cent fare is 13.4.4 1miles.
One transfer only 1s given witliout extra charge.

CLEVELAND, O.—DPopulation served, 261,353. Total track mile-
age, 269, ‘I'he longest ride for a single fare with free transfer priv-
ileges is ten miles. A large proportion of those using transfers ride
six miles.

BUFFALO, N. Y.—Population served, 255,664. Total track ile-
age, 143. The longest ride for a single five cent fare is 133; miles.
No extra charge is made for transfers.

LyNN, Mass.—Total population served by the interurban system
of the Lynn & Boston Railroad Company is approximately 250,000.
The total track mileage of the systemr is 153. Passengers can ride
about six miles for five cents, and longer distances over the system
on a rising scale of charges. 2

NEW ORLEANS, La.—DPopulation served, 242,039. Total track
mileage, 16g. The longest ride on a single five cent fare is seven
miles and a fraction. Transfers wherever issned are given without
extra charge. )

WasHINGTON, D. C.—Population served (District of Columbia),
230,392. Total track mileage, 138. The longest ride for a single
fare is 9% miles. Cash fares are five cents and tickets are six for
twenty-five cents. ‘Transfers are given free.

DrTROIT, Mreu.—lopulation served, 205,876. Total track mile-
age, 202. The longest ride for a single fare is ten iles. Cash
fares are five cents each and tickets eight for twenty-five cents.
Free transfers are given by each company for its own lines, but trans-
fers are not interchanged.
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Mir,waAUKELR, Wis.—Population scrved, 204,.468.
mileage, 159.
miles.

T'otal track
The longest ride for a single five cent farc is nine
I'ransfers are given without charge on a liberal systeimn.

Kansas Crry, Mo,.—Population served (including Kansas City,
Kan.) 171,032, Total track mileage, 142. The longest ride for a
single five cent fare is 11.02 miles. ‘T'liere are eight other routes
varying from g.o2 miles to 11 miles.  “Fransfer privileges are given
witliout extra charge.

LoursviLLE, Ky.—TPopulation served, 161,129, T'otal track wnile-

age, 150, The longest ride for a single fare is ninc miles. ‘There
are several others from seven to cight miles in length. About

eighty-five different transfers are given by the company without
extra charge, and a passenger may, as a matter of fact, ride indefi-
nitely if lie so chioose.

RoeHESTER, N. Y.—Population served, 133,896, ‘Total track
mileage, 93. I'lhie lonigest ride for a single five cent fare, including
transfers, is about nine miles. ‘There is a universal transfer systen,
and transfers are given without extra charge.

DinvER, Cor.—Population served, 106,713. Total track mile-
age, 212. The longest ride for a single five cent fare, including
transfers, is about 1114 miles. No extra charge is made for transfers.

INDIANAPOLIS, IND.—Population scrved, 105,436, ‘T'otal track
niileage, 107. ‘The longest ride for a single fare including free trans-
fers is eleven miles.

Corumsrs, O.—Population served, 88,150. Total track miileage
97. The longest ride for a single five cent fare including one trans-
fer is nine miles. Tickets good for a single line ride are sold at six
for twenty-five cents and twenty-five for $1.  No transfers are given
on tickets, but are given without extra charge wlien a five cent cash
fare is paid.

NEw HaveN, CoNnn.—Population served, 86,045. Total track
mileage, 8o. The longest ride for a single fare is 5!4 iles,
There are four principal companies whicl do not exchange transfers
with eaclr other, but transfers are given by each compauy on its own
lines without extra charge.

Torepo, O.—Population served, 81,434. Total track mileage,
113. The longest ride given to a passenger for a single fare, includ-
ing free transfers, is within a fraction of twelve miles. No transfer
charges of any kind are made by the principal system.

PATERSON, N. J.—Population served, 78,347. Total track uile-
age, 91.  The longest ride fora five cent fare is 8.1 miles, this being
from the extreme limits of Paterson to the extreme limits of Passaic,
and transfers are issued without charge over the entire system.

LowELL, Mass.—Total population (exclusive of suburbs),
77,696. Total track mileage, 60. The longest ride for a single five
cent fare is five miles, this being to suburban points. On these lines
no transfer privileges are given within the city limits.

Farr, RIver, Mass.—Population served, 74,39S. ‘Total track
mileage, 27. The longest ride for a single five cent fare is 64 iles.
Trausfers are given without extra charge.

MryrHIS, TENN.—Population served, 64,495. ‘Total track
mileage, 62. The longest ride for a single five cent fare, including
transfer, is eight miles.

DavTon, O.--Population served, 61,220. Total track ileage,
53. The longest ride for a single fare is eight miles. Cash fares are
five cents; tickets, six for twenty-five cents, twenty-five for 1. A
passenger has a right to a transfer to any line in the city without
extra fare. i

TrOV, N. \.——.I’op.ulatiol'l served, 60,956. Total track ileage,
40. The longest ride, including free transfers, is about eight miles.
No extra charge is made for transfers. i

GRAND Rarips, Mrien.—Population served, 60,278. Total track
mileage, 50. The longest ride for a single fare is eight miles. The
cash fare is five cents, and tickets are sold at six for twenty-five
cents. No extra charge is made for transfers, )

CAMDEN, N. J.—Population served, 58,313. Total track mile-
age, 54. The Camden, Gloucester & Woodbury Railway Company
carries passengers between Camden and Woodbury, 817 miles, for
three tickets, purchased at stated places and at the rate of thirty tor
#1.  There is no transfer system.

TRENTON, N. J.—Population served, 57,458. Total track imile-
age, 37. The longest ride for a single five cent fare is about 51, miles.

LiNneoLN, NEB.—Population served, 55.154. Total track mile-
age, 55. The longest ride for a single fare including transfers is
11.36 miles. No extra charge is made for transfers.

_ CHArLESTON, 8. C.—Population served, 54,955. Total track
mileage, 30. The longest ride given by the Enterprise Railroad
Company (horse railway systeir) fora single five cent fare is four
miles, for a double fare eight niiles.

St. JosEPH, Mo.—Population served, 52,32. Total track mile-
age, 33. The longest ride for a single five cent fare, including one
free transfer, is six niiles.

. Los AncrLrs, CaL.—Dopulation served, 50,395. Total track
mileage, 176. The longest ride fora single fare, including trausfers,
is 715 miles. ‘

Des Morngs, Ia.—TPopulation served, 50,093. Total track mile-
age, 38. The longest ride for a single five cent fare and transfer is
eight miles. Transfers are given without extra charge,
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NOTES AND COMMENTS. *

Eprrep BY ]J. AspINwALL HODGE, JR., AND GEORGE L. SHEARER,

OF THE NEW YORK BAR.

Justice Between the Poor Man and Woman
and the Rich Corporation.

Recently in one of our large cities the president of a
street car line was at his office when the report was received
of an accidentto a woman who had been run over by a
car. ‘The president, contrary to his custom, remained at the
office and not only read the reports of the various impartial
witnesses to the occurrence, but actually saw them and
questioned them. ‘They were all reputable citizens, some
five of six in number. The facts stated by them wholly
exculpated the employes of the road from any negligence,
and showed the accident to be wholly the fault of the
woman herself.

The president was amazed to find that his Loss Depart-
ment advised a settlement fora considerable amount. Hav-
ing paid little attention to this department of the company’s
business, he felt that something was wrong and he disre-
garded the advice and ordered the case to be vigorously
defended. Tixperienced counsel were specially employed,
and the president attended the trial himself. Practically
the only witness for the plaintiff was the plaintiff herself;
her twelve year old child, who was with her and saw the
wlole occurrence, was not put upon the stand. Notwith-
standing this the jury gave a large verdict for the plain-
tiff, wholly disregarding the evidence of the tmpartial wit-
nesses for the defcudant. ,

Ifacts like these are not at all astonishing to any one
who has been connected either as counsel or otherwise with
the acctdent departntent of a street railroad company or
with the defense of actions on insurance policies where
they have been obtained by fraud, but they must surprise
any one who s not familiar with the facts.

Juries refuse to obey the charge of the Court that the
mere fact of an accident is not even prima facie evidence of
negligence, and they practically lay down a law for them-
selves, to the effect that an accident conclusively gives the
plaintiff, if poor, or especially if a woman or a child, a
right to recover something, and if a few jurors are more
intetligent and conscientious than the rest, they are
won over by a proposition for a compromise verdict.
Hence the advice of the Loss Department in the case just
refered to was, probably, good advice from a practical busi-
ness standpoint.

There scems to be no remedy save in the adoption of
means by which the average intelligence of the jury panel
may be raised. But even this proposition receives a
serious setback when we find that eveu judges upon the
bench, with all the training and experience that that
implies, fall into the same error and have to be rebuked
and overruled by appellate tribunals.

A remarkable instance of this is a recent case in a
United States Circuit Court. There the action was on an
insurance policy on the life of one who disappeared about
a year before the commencement of the suit, and to succeed
in the suit it was necessary for the alleged widow and
child, who were the plaintiifs, to prove that the husband
and father was dead.

The Insurance Company excepted to those portions
of the judge’'s charge which are quoted below. ‘The trial
resulted in a verdict for the plaintiffs. We quote from
the opinion of the Circuit Court of Appeals, which reversed
the judgment and ordered a new trial. ‘‘In opening
““his charge to the jury the Court below said: ¢ Wherever
“““ywomen or children are connected with the case, I make

_*Communications relating to this department may be addressed to the
editors, No. 45 Wall Street, New York,

Ce

it a rule to say as little as possible to the jury when the
“““matter is finally submitted to them for their considera-
‘ “tion, because I have frequently found that my sympathies
“would get the better of my judgment. So Ihave found
‘it advisable, as a rule, to say as little as possible to the
‘jury, so that they might take a full and fair view of the
‘ duties they are called upon to perform.’ At the close of
his charge, the Court below said: ¢ Now, gentlemen of
‘the jury, I try to close my eyes, as well as I can, to the
‘ fact that a womanand child have any interest whatever
“in the result of a controversy when it is brought into
‘court. Icannotalways doit. I don’tsupposeyou can.
‘It isnot expected. If a man can do that, he isno better
‘“than a brute. He is as bad as the heathen is supposed
‘to be, and worse than the horse thief is thought to be.
“If he could close his eyes to that fact, lose all sense of
‘ decency and self-respect, he would not be fit for a juror.
‘ But, so far as itis possible for you to do that, you do so,
“and decide the case precisely as you would if it was
‘ between man and man or between a woman and a woman,
“ Of course, neither one has any greater or more extensive
‘ rights than the other, but both must be tried according
‘to the same rule; both must be adjudged Dby the same
““*law, so far as it is possible for human ingenuity to do it,
¢ And what T have said to you in reference to myself I ask
“you to do on behalf of your own selves. ‘Take the case
“and decide it according to the testimony, and according
“to the weight of the testimony, as it lias been presented
““*to you for consideration, and then let your verdict speak
“for itsetf.” v

““In our system the trial by jury, the province and
duty of the presiding judge is to fix the attention
of the jury upon the issues on trial, and upon the evi-
dence that is material to their determination, to guard
them against the consideration of irrelevant and in-
competent testimony, and against the influence of sym-
pathy, passion, or prejudice, and to secure a fair and
“impartial trial of the issues presented. The main issue
““‘ywhich this jury was trying was whether or not the in-
““ sured had died before these actions were commenced.
““The consideration of what party or parties would be
““ benefited or damaged by the determination of that issue
““in one way or the other was utterly irrelevant to this
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“ question. It could not tend in any way to assist in cor-
“* rectly deciding it. It was worse than irrelevant and im-
“material. It was positively pernicious. The naturaland

““ inevitable effect of its consideration was to excite the
““sympathies and to warp the judgment of the jurors, as
it evidently did those of the judge; and to produce a de-
““ cision founded, not upon the evidence as to the life or
‘“ death of the insured, but upon a consideration of the
“* question whether or not the insurance companies could
““ afford to lose the amounts of these policies better than the
““ woman and child could afford to do without them. The
“* charge of the Court was an open invitation to the jury to
‘““ substitute the latter question for the former, and to per-
“mit its determination to control their verdict. It not.
““only invited, but it tanght them so to do,both by precept
““ and example, for the judge himself devoted this very forci- *
““ ble portion of his charge to the consideration of this very
question. “T'he influence of the presiding judge in a jury
““ trial can hardly be overestimated. His learning, his abil-
““ ity , his long experience in the trial of causes, and the rule
““ that his view of the law must control, combined to com-
“ mand for him the respect of the jury, and to enable him
““often, by a word or a look, to lead them to a decision of
““a doubtful case. Juries are mnone too anxious to divest

.
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“themselves of passion, prejudice and sympathy, and

““courts cannot be too diligent in guarding themselves
““their juries against their influence. “I'he portion of the
““charge under cousideration is its own condemnation.
““ Nothing that we can say will make its fatal error more
“ ¢glaring and apparent than its perusal.”’

Where such mistakes are made by trial judges what
may he expected from juries?

USE O ROAD—DAMAGES.

PrNNSYLVANIA.—In an action for damages for taking a right of
way and constructing a railroad across a tract of land used for farm
purposes, and across which no streets were opened, it is error to ad-
mit in evidence a street plan of the borough in whiclt the land is sit-
uate, prepared after the location of the railroad, and not completed
or approved by the borough authorities till after completion of the
raitroad, and showing strects across the land; the measure of dam-
ages being the difference in value of the whole property before and
after tlhie construction of the railroad, and its value before the injury
being shown by the actual coudition thereof at the time condemna-
tion proceedings were begun.—(Walker v. South Chester R. Co., 34
At. Rep. 560.)

PENNSYILVANIA,—Compensation for use and occupation, which
a railroad is required, by Act May 14, 1889, 4 17, to pay for entering
on and using a turnpike for its tracks, is 1ot measured by the mere
additional expense in keeping the turnpike in repair by reason of the
preselice of the tracks, but by the depreciation in value of the prop-
erty as a wlole, resulting from the occupation and use, and caused
by the presence of tlie tracks and cars; not including, however, loss
of tolls by reason of the improved facilities for travel furnished by
the railroad.—(Allentown, 51 Turnpike Co. v. I.. V. Traction Co.,
3.4 At. Rep. 565.)

DEDICATION.

PENNSYLVANIA.—The fact that a railroad company allowed the
public to make a short cut between two avenucs over one of its lots
was insufficient to show a dedication, though allowed for tlie neces-
sary lengtl of time, where the lot was fenced, and during that period
had been constantly used by the company for its own purposes.—
(Frankford Pass. Ry. v. Philadelphia, 3} At. Rep. 577.)

INJUNCTION.

PENNSYLVANTA.—Proceedings under a decree awarding a prelim-
inary injunction restraining defendant railroad from interfering with
construction of plaintiff’s track over defendant’s road at grade, the
right to which is denied by defendant, will, on appeal fromn the de-
cree, be restrained till final hearing, the crossing not having been
actually completed under the decree.—(Chester Traction Co. v. P.
W. & B. R. Co., 34 At. Rep. 619.)

PENNSYLVANIA.—Where a plaintiff, seeking an injunction to
prevent an electric railway company from building its line on his
land, failed to show affirmatively that the proposed road would be
on his land, it was proper to dissolve a preliminary injunction.—
(Tbouron v. Schuylkill EL. Ry. Co., 34 At. 601.)

LIABILITY FOR NEGLIGENCE.

NEW YorK.—In an action for personal injuries it appeared that
the horse car on which plaintiff was riding was preceded by a wagon
being driven along the car tracks, and loaded with a few boards,
which projected two feet beyond the end of the wagon; that the
wagon attempted to turn into a side street, which was crowded with
vehicles, one of which was coming towards the wagon on a steep
down grade on a line intersecting the course the wagon was required
to take in turning off the track; that the driver of the car, instead of
waiting a moment to see if the wagon would be cut off in the attempt
to leave the track, and forced back down the steep grade, tried to
pass, as soon as the wagon cleared the track and that while doing so
the wagon backed, causing one of the projecting boards to pass
through the stanchion between the first and second windows of the
car and strike plaintiff. //e/d, that a finding that the driver was
negligent was warranted.—(O’Malley v. Met. St. Ry. Co., 38 N. Y.
Supp. 456.)

WisCONSIN.—In an action against an electric railway company
for personal injury, it appeared that plaintiff, employed by an elec-
tric light company, while climbing a pole to renmove an electric light,
caine in contact with a span wire supporting defendant’s trolley wire
and the iron post to which the span wire was fastened, receiving an
electric shock which threw him to tlie ground; that the trolley wire
was suspended from tlie span by a bell insulator, and thie span wire
supplied with a circuit brake, interposed between the trolley and the
post; that the plaintiff was experienced, and knew all the dangers
connected with the trolley and span wires. //¢/d, insufficient to show
that defendant’s negligence was the proximate cause of plaintiff’s
injury.—{Huber v. La Crosse City Ry. Co., 66 N. W. Rep. 708.)

U. S. CourT.—The evidence showed that the car had no sand
box to sand the track and enable the brake to work effectively; that
none of the defendant’s cars had sand boxes, but that defendant, at
certain seasons of the year, not including that at which the accident
happened, caused the track to be sanded by sending out a special
car to scatter the sand, which defendant claimed to be a better
method. The Court charged the jury that the only question was
whetler the car had proper appliances for stopping it; that the de-
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fendant was not hound to provide the very hest appliances, but to
provide what is reasonable, and such as a pradent man would pro
vide; and left it to the jury to determine whether the car had rea
souable appliances for stopping, or there was a lack of swhat it really
ought to have had, whicli prevented its heing stopped, and causcd
the accident. //eld, no error.—i{ Atlantic Ave. R. Co. v. Van Dyke,
72 Fed. Rep. 458.)

PENNSVELVANIA.—DPlaintiff, without indicating lis intention to
the conductor or driver, attempted to board defendant’s street car at
the front platform, while it was standing still to let off a passenger.
The conductor was standing on the ground, at the rear, facing the
front, and could have secn plaintiff. He kucew plaintiff well, and knew
that e usually took the car.  The driver knew plaintiff, but was not
looking to sce if any one was to get on, and started up his horses;
plaintiff was thrown to the ground and injured. //¢/d, that a nonsuit
was warranted.

Tlie fact that defendant’s cars were not provided with fenders to
prevent objects from getting under the wheels does not constitute
negligence.—( ’itcher v. People’s St. Ry. Co., 34 At. Rep. 567.)

PENNSYLVANIA.—Where a motorman saw a child standing in
the street, away from thie track, in time to stop the car before reach-
ing it, without auyvthing in its attitude to indicate that it was about
to cross the track, and the child, when the car was within ten feet
of it, started to cross, and was run over notwithstanding the effort of
the motorman to stop the car as soon as he saw the child start towards
the track, the company was not liable.—(I'isherman v. Neversink
Mountain R, Co., 34 At. Rep. 119.)

OH1o.—1t is not always negligence per se for one about to cross
a steam or street railroad to fail to stop, look and listen, but the
care required is simply ordinary care; and wliether or not it is neg-
ligence to fail to stop, look aid listen is a question of fact under the
circumstances of the particular case.—( Weiser v. Brcadway & N. St.
Ry. Co., 10 Ohio Cir. Ct. R. 14.) ~

ILLI1N01S.—One is not, as a matter of law, guilty of contributory
negligence in boarding an electric car while in motion.

The doctrine of comparative negligence has been abolished in
Illinois.—(Cicero & P. St. Ry. Co. v. Meixner, 43 N. E. Rep. 823.)

CHARTERS, FRANCHISES, ORDINANCES.

PENNSYLVANIA.—A passenger railway within the limits of Fair-
mount Park, Philadelphia, is not a ‘‘street passenger railway," so as
to render Act Apr. 14, 1868, whichh authorizes the park commis-
sioners, independently of city authorities, to license the building of
passenger railways within the park, a violationof Counst. art. 17, % 9,
prohibiting the building of any “‘street passengerrailway’ within the
limits of any city, borough or township without the consent of the
local authorities—(City of Philadelphia v. McManes, 34 At. Rep.
331.)

NEwW JERSEY.—If sidings or turnouts are provided for in the
ordinance granting a street railway company permission to lay tracks,
then only such as are so provided for can be constructed, and any
extension of those provided for, or connection between them, would
be illegal; and if the manner of construction be substantially
changed, then the railway company can be dealt with as if no right
of construction or operation had ever been granted at all, and the
unlawful construction can be removed as an obstruction, without
judicial intervention, by the summmnary action of the municipal
authorities having the control and regulation of the streets.

Where a street railway company has in good faith constructed
its tracks, sidings and turnouts upon a street, by virtue of an ordi-
nance under which it claims it had the right to construct in the
manner adopted, and such construction was made without objection
by the municipal authorities, before an ordinance can be enacted
which determines adversely the right of such construction on the
part of the company, and provides for a summary removal of its
tracks, turnouts or sidings, notice must be given to the company
and an opportunity for a hearing be afforded.—(Cape May, D. B. &
S. P. R. Co. v City of Cape May 34 At. Rep. 397.)

Onio.—Rev. St. 7 850, providing that the clerk shall keep a
complete record of the proceedings of the Board of County Commis-
sioners; and 4 878, providing that it shall be essential to the
validity of any contract eutered into by County Commissioners or
order made by them that the same lias been assented to at a regular
or special session thereof, and entered in the minuates of their pro-
ceedings, do not require that the permission of the Commissioners
to the occupancy of a street by a street railroad company shall be
entered in the journal of the Board.—( Nearing v. Toledo Electric St.
Ry. Co., 9 Ohio Cir. Ct. R. 596.) )

MicHIGAN.—City of Lansing Ordinance No. 6I (granting a
street railway company the frauchise to lay its tracks upon the
street ), by section 15, provides that the railway company, in con-
structing its tracks, shall pave between the tracks with the same ma-
terial as that adjoining said tracks; and, if the city provides for pav-
ing or repairing any street, the company shall use within the railway
tracks the same material, and keep the same in good repair. Fe/d,
that the company is bound to repave between the tracks, in case a
street is repaved with different material, with the material used in
the new pavement.

Mandamus will lie to compel a street railway company to pave
the street between its tracks as required by the ordinance granting
it the franchise to lay the tracks upon the street.—(City of Lansing
v. Lansing City Elec. Ry. Co., 66 N. W. Rep. 949.)
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'W'I‘, commence in this number a series of statistical

papers bearing upon the street railway industry in
America. The first of these papers will be devoted to the
operating statistics of a large proportion of the street rail-
way mileage of the country; the second paper to the statis-
tics of capitalization of American street railway properties;
and in subsequent papers the combined capitalization and
operating statistics of groups of cities of the same size will
be presented in such a way as to permit of interesting aud
valuable comparisons. From the statistics given in the
article in this issue it appears that in the year 1893 the
gross receipts and income applicable to dividends of 127
street railway corporations reached high water mark,
being greater than in both previous and subsequent years
up to the present time. The latest reports, however,
show a decided improvement over those of one year ago in
gross receipts, earnings from operation and net income,
and it is to be hoped that this rate of increase will be kept
up for the financial year ending in 1896 and thereafter,
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with the steady growth of urban population and the ex-
pected improvement in business and manufacturing con-
ditions.

E think it desirable to suggest to street railway nian-
agers that letters or telegrams received by them
from newspapers and city officials in different parts of the
country asking for information about various details of
street railway operation should be answered, not hastily
or carelessly, but with due regard to the way in which this
information may possibly be used. It should be remem-
bered that mnewspapers do not ordinarily seek umnbiased
information, but are anxious to obtain that which will
bolster up opinions already expressed in their editorial col-
umns and to which they are therefore committed. ‘They
often use, therefore, only such information as suits their
purposes. Moreover, it is impossible for laymen in street
railway matters to easily understand the differences in con-
ditions which make a transfer system, for example, possi-
ble in one city and very difficult to establish in another,
and a brief or carelessly worded reply may do an immense
amount of harm to local street railway interests. An il-
lustration of the danger of the indiscriminate answering
of requests for information is found in the results of a
recent circular telegram sent by a Boston paper to a large
number of the street railway managers of the country inquir-
ing about their experience with transfer systems in their
respective cities. The paper published what purported to be
all answers to these telegrams, but, as a matter of fact, it
omitted several which were sent and which were dis-
tinctly unfavorable to the transfer system, printing only
those which served to strengthen its own position. ‘There
is no way of preventing this, we presume, but it is cer-
tainly a thing which no honorably conducted paper would
condescend to do; and the probability of having one’s views
misquoted or garbleq, especially when opinions are given in
brief, should lead street railway men to think twice before
complying with requests of this kind.

ERHAPS the most severe test of the ability of a

mechanical engineer who is engaged to design an elec-
tric railway power plant is his arrangement of the auxiliary
appliances and the piping system. He has to lay out his
plant so as (a) to avoid unnecessary length of piping, (b)
to secure a duplication sufficient to keep the plant in regu-
lar operation no matter what accidents may happen to
individual parts, (c) to avoid difficulty with joints and
escaping steam due to expansion, contraction and other
causes, (d) to make every portion of the plant easy of
access so as to provide for constant inspection and occa-
sional repair, and (e) to do this all at minimum first cost.
One of the chief requisites of a power station is absolute
continuity of operation, and the necessity of duplicating
such parts of the plant as are most liable to accident and
whose temporary disuse would otherwise paralyze the
service isapparent. In times past, engineers have adopted
several widely different methods of duplication. Those
most generally employed involve the constant use of one
complete feeding system, and the holding of another in
reserve to be used only in case of accident to the first. This
means large pipe diameter in each system dand consequent
heavy first cost, and may easily mean that the reserve sys-
tem will be out of order when the mnecessity for its use is

most urgent. On another page of this issue, Mr. Davis,
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in a carefully prepared article describing the differcut
ntethods of piping which have been employed in electric
railway work, has recommended one which certainly
scems to possess a number of advantages.  ‘The plan pro-
posed involves the employment of two systems of pipes
wlose combined sectional area is cquivalent to the area of
a single main capable of operating the entire plant in the
most ecounomical manner. ‘These duplicate systems are
used together and continuously—in parallel, as it were. If
one system should break down it is immediately cut out
and repaired and, during the short period usually necessary

for such repairs, the pressure on the boilers is raised a
sufficient amount to make it possible to still deliver steam
to the engines through the second system at the same
pressure as before, though, of course, with a considerably
greater temporary loss in the piping. In other words,
Mr. Davis believes, and with reason, that a small reduction
in the efficiency of the piping system, occurring at rare
intervals and only for a day or two at a time, involves far
less money loss than the constant loss of interest upon the
much larger investment necessary with duplicate systems
each of which is capable of running the entire plant at all
times. Several plants have been piped on this system and
are understood to be working with entire satisfaction and
excellent economy.

HE question as to whether it is or is not necessary to

specially bond electric or cast welded track joints is
one which it is not at all easy to solve, for the reason that
so much depends upon the mechanical perfection of the
joint made in each particular case. In the letters given
on another page from a number of street railway managers
who are using cast welded joints, it is seen that there isa
decided difference of opinion on this subject. It would
appear that in many of these joints a portion of the metal
of the rail itself is fused so as to make a union amounting
practically to a complete weld between the molten metal of
the joint and rail. In some cases, however—probably
where the rail surfaces are mnot cleaned with sufficient
thoroughness—the joint surfaces are honeycombed so that
the “‘weld”’ is not complete. It does not, of course, follow
from this that the joint, considered purely from the point
of view of its service in the track, is poor, but it may quite
possibly be true that the joint is not electrically good with-
out auxiliary bonding. It has been noticed also in one or
two cases by those using the cast welded joint that the
electrical conductivity seems to deteriorate with the length
of service, this being very possibly due to the jarring apart
of the joint surfaces to an extent unappreciable as far as
the strength of the joint is concerned, but of some impor-
tance as regards electrical conductivity. It is not an easy
matter to test these joints to determine whether or not
bonding is necessary, since it is impossible to completely
insulate a long stretch of track so as to accurately measure
the loss in voltage due to the passage of a lieavy current,
while the loss at each joint, even when the latter is com-
paratively poor electrically, should be so exceedingly small
as to be difficult of measurement. ‘The best way of deter-
mining track resistance is, as we have before pointed out,
to measure the fall in potential between the ground bus
‘bar at the station and any point on the track system, by
means of a test wire strung upon the poles on every street
throughout the system, and in this way defective lengths
of track or even defective joints can usually be found.
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URING the last three years probably more patents
have been granted in this country for street car
fenders than for any other invention.  ‘They cover devices
of all kinds, sizes and degrees of practicability and are of
such number and variety that among strect railway men a
new fender has come to be regarded in somewhat the same
light as a new car coupler by steam railroad managers.
Just how many fenders have bheen put on the market it is
impossible to say, but a good idea of the large number can
be obtained from the following incident : some time ago a
street railway manager stated in an interview, which was
published in one of the daily papers of his city, that his
company was on the lookout for a good fender.  The inter-
view was copied by a good many papers throughout the
country, and within three months, it is said, 4000 different
fenders were offered him. ‘The manzger, in self defense,
was finally obliged to put up a notice on his doors, ‘‘ No
More Fenders Wanted.”” While the subject has its
humorous side, and while many, if not most, of the devices
are utterly absurd in conception and construction, the fact
that so much attention has been given to fenders by the
general public shows that there is a universal feeling that
safety guards of some kind are necessary for electric cars
in cities. At first this idea was not generally accepted by
street railway managers, and quite a number still believe
that fenders are not only not necessary, but often harmful.
On the other hand, it is undeniable that they are being
adopted in most of the large cities as well as in many of
the smaller towns, and we are inclined to think that all
managers operating cars in crowded streets will do well,
even if not believing that fenders are of much positive
ralue, to disarm possible popular criticism by the employ-
ment of a safety device of the latest and most approved
pattern.  Another interesting and somewhat remarkable
fact in conmection with fenders is that in spite of the
enormous number of the fenders patented, but a compara-
tively small number of types have been adopted to any
considerable extent. This might be understood in the
case cited of a steamn railroad coupler where uniformity of
equipment is desirable, but with fenders a different type
could be used on each road, or even on each car, without
seriously affecting the efficiency of the service. The fact
that there are less than half a dozen makes which have
become generally known seems to show that in spite of the
many patents granted for fenders, these few combine all
the requisites.

Cheapness of Municipal Transportation in
America.

N view of the occasional agitation of the question of re-
ducing fares on our street railway systems we have
sought information as to the longest rides given for a five
cent fare in American cities above 50,000 inhabitants, and
as to the regulation of transfers within those cities. The
results of our inquiries are found in some detail on another
page, while liere we wish to call attention to a little table
containing some figures upon the street railway systems of
cities ahove 100,000 inhabitants which are significant and
interesting to an unusual degree.

In the first place, the size of the systems as shown in
the third column commands attention. ’T'he city of Chi-
cago, for example, contains as much track as would reach
from New York to Cincinnati, while the length of line



420

would reach from New York to Rochester—a very respect-
able size for even a steam railroad system. Iarge mileage
in a street railway system necessarily means a widely rami-
fied network of lines, and indicates a far greater convenience
to the public than would be the case with a smaller system
in the same city. It also means, or may easily mean in
many cases, that the street railway corporations of a city,
taken as a whole, may be operating more mileage than
would really yield them the greatest percentage of profit
upon the investment. Corporations are not always phil-
anthropic, but they are, when prosperous, almost always
more generous and 1more far sighted in their treatment of
the public and in their plaus for the future than is the
case when they are ground down to the lowest possible
margin of profit or compelled to fear too much the effect of
possible contingencies.
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New York, N. Y. 1,851,060 458 12.5 L0400
Chicago, Il . 1,100,000 760 15 L0033
Philadelphia, Pa. . 1,047,000 462 11.75 | .0043
Brooklyn, N. Y.. . 839,000 393 18 0028
Boston, Mass, . 678,000 275 9.9 0051
St. Louis Mo. . . . . . 452,000 335! 15 0033
Jersey City-Newark, N. J. 388,000 175 8.25 0060
San Francisco, Cal. G = 299,000 269 | 12 0041
Minueapolis-St. Paul, Minn. 298,000 222 | 12,94 0039
Cincinnati, O 297,000 263 13.44 | .0037
Cleveland, O. . 261,000 269 10 L0050
Buffalo, N. Y. . 256,000 143 13.75 | .0036
ILynn, Mass . . 250,000 153 6 .0083
New Orleans, La, . 242,000 169 | 7 L0071
Washington, D. C . 230,000 138 | 9.5 .0053
Detroit, Mich. . . 206,000 202 10 0050
Milwaukee, Wis. 204,000 159 9 0056
Kansas City, Mo. 171,000 142 11.2 0045
Louisville, . Ky. . 161,000 150 9 0056
Rochester, N. Y. 124,000 93 | 9 0056
Denver, Col. . 107,000 212 ‘ 11.5 0043
Indianapolis, Ind. . 0046

105,000 107 l 11

In the fourth column will be found the longest rides
which can be taken for a five cent fare ou the different city
systems by a passenger desiring to get from one point to
another by the shortest possible route.  On several of
these systems the transfers are so arranged that a passenger
can ride indefinitely, if he so desire, but the longest legit-
The
figures in column five will, we imagine, strike our foreign
friends with amazement as showing how wonderfully cheap
is municipal transportation in America. A penny (two
cents) for the first mile, and a half-penny per mile there-

imate rides, so to speak, are those given in the table.

after is the usual English charge for horse car transporta-
tion on the generally short routes of their principal cities.
Here in our larger cities a passenger may ride at omne-
quarter penny per mile or less, and ride at much greater
speed and in comparative luxury and ease. It is not too
much to say that American street railways afford the cheap-
est tramsportation in the world—and yet it is sought in
some cities to bring down rates even lower.

We have recently commented at some length upon the
tremendous advantages which have accrued to the Ameri-
can public from the policy of liberal street railway fran-
chises which has usually been adopted by our municipal-
ities, in comparison with the restrictive policy common
abroad, and nothing further need be said upon this point
here except that a reversal of this American policy would
be in the highest degree unwise, and its effects would
never be tolerated by the American public. Foreign cities
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are beautiful and most attractive as places of residence and
enjoyment for the rich, but the living conditious for the
poor—alas, the poor must live as they may.

The longest ride possible in our cities of 50,000 inhab-
itants and above varies from about eight miles in the
smaller cities to from twelve to eighteen miles in the larger,
this variation being, of course, due to local couditions. In

‘all but a few cases these longest rides can be had at a

single five cent fare, there being but three or four cities in
which double fares or special, higher rate transfer checks
are issued. In fact, we have been much surprised to see
how universal is now the custom of issuing free transfers
to all parts of a company’s system. Only nine cities out
of thirty-eight from whom we have heard refuse this,
and in several of these latter there are genuine reasons for
such refusal. For example, a passenger can ride in any
part of St. Paul or in any part of Minneapolis for a five
cent fare. ‘The same company, however, controls a line
from St. Paul to Minneapolis, and for a ten cent fare will
carry a passenger from any point in St. Paul to any point
in Minneapolis, so that he may ride for twenty-four miles
for ten,cents. Before the advent of electricity the steam
railroad running between St. Paul and Minneapolis carried
passengers between its own stations in tke said cities for
thirty cents each way, and ran trains not oftener than once
in thirty minutes instead of omnce i seven minutes, as by
the electric lines at present.

In Philadelphia the consolidation of three great sys-
tems has made it exceedingly difficult to arrange transfers
properly without a strong probability of their abuse, and
while free transfers are given upon many lines, an eight
cent fare is charged on some of the longest routes—from
fifteen to eighteen miles. In Boston the conditions are
somewhat the same, the West End Company having a
number of long lines extending far into the suburbs, but
even there reductions are constantly being made in the
direction of a general five cent basis.

Altogether it does not seem just or reasonable to de-
mand further concessions from the street railway com-
panies in most of our cities. The public is beéing served
by then as no other public in the world is served, and is
getting more for its money than would ever have been
thought possible until the advent of electricity. Enormous
investments have been made, and are still being made,
with a view to better service of the pnblic. Dividends are
being withheld from the stockholders in a large number of
cases, and turned back into the property. A few men
have undoubtedly made large profits from the manipulation
of franchises and in the building up of the street railway
systems, but the great body of security holders is surely
not receiving unusual or extortionate profits.

J. C. MonacGHAN, U. S. Consul at Chemnitz, Ger-
many, in a recent report to the State Department, states
that experiments are being made on the street railway sys-
tem of Dresden, Germany, with accumulators and the con-
duit system. ‘The system is now being operated by over-
head wires.

TuaE Birmingham (Ala.) Railway & Light Company
put in service May 1 the first electric car on its East Lake
line, which was formerly operated by steam dummies.
The operation of the car was made the occasion of a cele- .
bration by the railway company and prominent citizens of
Birmingham, and the opening was in every sense a success.
The inauguration of electricity on this line is the forerun-
ner of the equipment of other lines which the company
will change over as rapidly as possible.
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Steam Piping for Electrie Railway Power Plants,
By Gro. H. Davis, M.E. -

The requircmicnts of electric railway service are such
that managers and engineers are anxious to make use of
every improvement in power plant design which will insure
thie greatest reliability. Definitc and complete plans for
the auxiliary equipment of stations had their origin with
the electric railway, and designs for this work are the re-
sult of a most careful study of all the thermo-dyunamic and
mechanical conditions entering into a steam installation.

Although given types of engines and boilers are modi-
fied to suit local conditions, yet in general a given design
is repeated in plants while eacli power plant is a special
design suited to special conditions.

The steam iustallation may be divided into two parts.
(1) Engines and boilers as received from the manufacturer.
(2) Auxiliary fittings, including the remainder of the
steam, water and furnace equipment.

There are two general layouts for power plants which
are best. Where land can be obtained at moderate cost a
cross connected, one story plant should be installed. Where
land is extremely expensive the boiler room should be placed
over the engine room, still maintaining the cross connection.
Hence in the accompanying sketches the various styles of
high pressure piping are compared with each other in a
cross connected layout,

The following live steam piping systems may be used:

1. Single pipe without a main, extending directly

Engine Room

FIG.

1.—SINGLE PIPING WITHOUT MAIN.

from a boiler or battery of boilers to one engine. (Fig. 1.)

2. Duplicate piping without mains. (Fig. 2.)

3. Single piping from boilers to engines through one
small continuous main.

4. Single piping from boilers to engincs through one
large main, the main being divided into sections. (Fig. 3.)

Slngle piping in circuit around engine room, the

pipe bemg divided into sections. (Fig. 4.)

6. Double piping, one small main and one large main
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with small and large leaders to each boiler and each en-
ginc. (Fig. 5.)

7. Duplicate piping, two large mains of equal cross
section divided into sections with two equal leaders to each
engine and cach boiler, one-half the system to be used at
one time,.

8. Duplicate piping, two small mains of cqual cross
section divided into sections with two equal small leaders
to each engine and each boiler, the entire systent being in
constant use. (Fig. 6.)

With reference to the relative merits of these systems
it may be said that much depends on special conditions.
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FIG. 2—DUPLICATE PIPING WITHOUT MAIN.

No system is reliable or practical unless the pipe, fittings,
gaskets, valves, etc., are of the best quality obtainable,
designed exactly for the use intended, and erected by skill-
ful and conscientious mechanics. A brief general descrip-
tion of the most common steam piping layouts is as follows:

Systems Nos. 1 and 2 as shown in Figs. 1 and 2 rep-
resent single and duplicate pipes connecting each individ-
ual engine and boiler and making the unit a separate plant.
This style of duplication was the one first in general use
for small plants. Although the steam fitting is much
cheapened and simplified in this layout the number of en-
gines and boilers required for the best results is increased,
since if an engine is disabled its boiler is also thrown out
of use and zice versa.

System No. 3 is the same as No. 1, except that a
small main or by-pass is introduced connecting the various
units.

System No. 4 (Fig. 3) is one modern method employed
in the single piping of power stations. It consists of a
main extendmgr the full length of the boiler room and of
sufficient size to allow of the use of any boiler with any en-
gine in the plant or any combination of engines and boil-
ers that may be required. The main is also divided into
sections by intermediate valves, thus cutting out sections
with their leaders that are not in use. In this way the

“heat losses due to radiation and convection are materially

reduced, The boilers and engines are connected with the
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main through single leaders of suitable capacity with valves
as shown.

The single systemn depends for its reliability entirely
upon the quality of the material and workmanship used
in its installation. So long as no part of the piping is dis-
abled any combination of engines and boilers can be made.
However, unless an excessive number of valves are used, a
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FIG. 3.—SINGLE PIPING WITH MAIN,

slight defect in gaskets and fittings may cause the shut-
down of a considerable portion of the plant. If an engi-
necr is sufficiently vigilant a first class single system may
be run for years through mnight repairs without a single
stoppage from defects in piping. Still the extra cost of an
engineer of this character would more than pay tle
interest on the additional cost of amore reliable systeni,
and tlie cost of the required number of extralarge valves,
to obtain the ordinary results of duplicate pipiug in the
single system, would pay for duplication in smaller pipe
sizes.

Systemn No. 5 (Fig. 4) 1s usually installed as shown
with a single large main making a circuit of the power
plant, extending from the boiler room over omne or two
batteries of Dboilers into the engine room, entirely around
the same and back to conmect with the starting point.
Leaders to the engines and valve divisions are as shown.
Tlach engine and boiler is attached to a separate section of
the main. As the main is in sections any disabled part can
be repaired by disconnecting one section and one engine.
This system is particularly adapted to plauts where vertical
engines are installed, the mains being placed on the side
walls of the building at tlie level of the throttle valves of
the engines.

System No. 6 (Fig. 5) i5> a complete double piping
layout consisting of one large main with large leaders to
boilers and engines and one small main with small leaders.
The small main with its leadersare intended to stand idle,
except in case of accident to the other half of the system.
The small main and leaders are made sufficiently large to
run the plant to its capacity during repairs, with a drop of
from fifteen per cent to twenty per cent in the steam
pressure.

System No. 7 is the full duplicate system of line steam
piping consisting of two mains with their individual leaders,
each of which is sufficiently large to run the entire plant
at the most economical drop of steam pressure from the
boilers to the engines, i. e., each main is the same size as
the one main in the single system. The mains are divided
into sections, and the duplication extends from the nozzles
of the boilers to the throttle valves of the engines. Only
one half of this system of piping is used at a time. ‘T‘his
method originated with the first very large railway plants,
but has such serious objections that it is now seldom in-
stalled.

System No. 8 (Fig. 6) shows in plan and elevation
the location of pipes and fittings for a layout of the small
duplicate system, The piping is installed entirely in du-
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plicate. The two maius are located on brick piers in the
basement of the engine room, and are equal in size. The
combined cross sectional area of the mains is equal to the
cross sectional area of the single main described in system
No. 4, and one-half 'the cross sectional area of mains in
system No. 7, assuming tlie three systems to be applied to
the same plant. This is true also of leaders from mains to
engines and mains to boilers. ‘The mains are divided into
sections, as shown, to insure greater reliability and to re-
duce, as much as possible, heat losses in any section of live
steam pipes not in use.

Both pipes in any duplicate part are used all the time.
If one becomes disabled the other is forced during the
interval of repair.

Comnnencing with the special dry pipes or that portion
of the boiler leaders inside of the boiler drums, a connec-
tion is made at the rear end of the boilers at the boiler
nozzles, and from this point each of the leadersin duplicate
extends directly across to the party wall. From this point,
with a wrought iron bend with a radius of six diameters,
the leaders extend down, and with a similar bend through
tlie party wall, join each of the two mains located on piers
in the engine room basement. At the entrance of the
mains a copper expansion piece is placed. From the mains
the engine leaders extend directly to the cast iron Ys and
to the throttle valves of the engines. Gate valves are
placed as shown. ‘The mains are the lowest part of the
systent, cxcept the individual drip pipes situated under the
mains.

By placing the mains in this position many advantages
are gained: (1) Valves may be placed at the nozzles of
the boilers, as shown, without obtaining a water leg which
would be the case if a boiler were cut out and the mains
were situated above the boilers. This is also true of
leaders to the engines. (2) Placing mains in the base-
ment of the engine room on substantial brick piers with
expansion rollers furnishes a perfect support separate from
the building walls. (3) The system makes the shortest
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FIG. 4—CIRCUIT FORM OF SINGLE PIPING.

possible connection between boilers and engines, as will be
seen from the elevation (Fig. 6). (4) The engineer has
easy and quick access to all valves and fittings, which in
case of emergency is a most practical advantage. (5) Re-
pairsand erection of piping are materially reducedin cost of
labor. (6) Condensation is less in a basement than in an
open boiler room. (7) The drip system for the live steam
pipes is much simplified, the gravity drips being omitted
entirely. (8) The mains, being only five feet or six feet
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from the throttle valves, forur a storage receptacle for steam
at this point, thus making it unnecessary to install steam
separators. Steam enters the top of thie mains and is de-
livered from the top, and in this way the steam passes
througl a separating process.

Placing boiler leaders for nearly half their length in
the drums of boilers has particular advantages, since it

FIG. 5—DUPLICATE PIPING WITH LARGE AND SMALL MAINS,

steam jackets that portion of the leaders, leaves clear space
or liead roomn above the boilers and avoids one right angle

bend.
DUPLICATION OF PIPING.

‘I'he duplication of steam piping under the present
methods of construction is an extremely desirable thing in
railway or lighting plants if it can be made to accomplish
the objects for which it is intended. It is customary to
“ duplicate ’’ engine and boiler installations, in small plants
one hundred per cent, in medium sized plants fifty per cent,
and in all larger plants at least twenty-five per cent. In
records of repairs in railway plants it has been found that
about seventy-five per cent of such repairs are chargeable
to the auxiliary equipment, i. e., the equipment not in-
cluding engines and boilers.

The weakest parts of a pipe line, as in a railway track,
are the joints. Gaskets of themselves cost very little, but
the labor and stoppage of plant involved in their renewal
are extremely expensive.

If a piping system including valves and fittings could
be made entirely of wrought iron or steel electrically welded
at joints and connections, making the whole system one in-
tegral piece, then a duplication would be unnecessary, since
pipes deteriorate only from rust and are not burned out as
with boiler tubes, or worn out as with moving partsof an
engine.

Assuming that a system is erected of the strongest
character now used, say, of XX pipe, heavy male and fe-
male flanges, with long threaded surfaces and pipe thor-
oughly peened into flange, and gaskets of both metal and
composition installed at each joint, the structure as a
whole is unreliable as compared with other parts of steam
installation.

Until a more permanent piping system can be erected
than is now possible, some form of duplication is absolutely
necessary.

The full sized duplication (system 7) has many
disadvantages, among which are its first cost which is nearly
eighty per cent miore than the single system and nearly
seventy per cent more than the small duplicate system. In
the large system of duplication only one-half the system 1is
in use at one time. ‘T‘he valves of the other half always
leak sufficient steam to keep the idle half of the system up
to nearly boiler pressure, and in this way twice the anount
of superficial live steam area is exposed for condensation
due to convection and radiation of lieat. This amounts to
about seventy B.T". U. per square foot per hour, where one
inch of asbestos and one inch of hair felt are used in cover-
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ing the pipes. Then the drips of the idle main have to be
left open to the atmosphere to avoid a complete filling of
the main with water, and in this way the losses due to the
leakage of large valves becomie enormous.  Again the re-
pairs to gaskets and fittings of large pipes cost fifty per
cent more than in pipes one-half their area. Tinally in
most plants installed with the large duplicate system the
chief engineer has allowed one main to be used for six
months or a year ata time, and when an accident does occur
and the idle main is required the valves are so thoroughly
seated, due to rust or impurities carried over in the steam,
that they are inmovable, and thus the very object of the
system 1s defeated.

These faults in a lesser degree are found in a system
where one small main and one large one are installed as de-
scribed in system No. 6 (Fig. 5).  In thissystem the small
main is never intended for use except when the large main
is disabled. Asdesigned the mains cannot be changed, con-
sequently the valves of the sinall main are sure to become
seated, and the double system becomes useless for the pur-
pose intended.

The only fault that may be found with the single
system (No. 4) if the best material and workmanship are
employed in its erection is to a certain extent its unreliabil-
ity. It becomes at once the weakest part of the steam
plant, since boilers, engines, condensers, etc., are nearly
always in duplication and of much more substantial con-
struction. The rupture of one gasket is sure to throw one
boiler or engine out of use, and this usually occurs at a time
when the full capacity of the plant is required. Again the
repairs to a single system are most difficult and expensive,
since most stations are stopped for only three or four hours
at night.

With reference to system No. 5, in which the main
makes a circuit of the engine and boiler rooms, it may be
said that the first cost is the same as for the large duplicate
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FIG. 6.—DUPLICATE PIPING WITH EQUAL SIZED MAINS IN
CONSTANT USE—PLAN AND ELEVATION.

systemt No. 7. The latter costs about eighty per cent more
than the single system and seventy per cent more than the
small duplicate system No. 8. In system No. 5 the valve
seating mentioned in systems No. 6 and No. 7 is avoided,
since some part of both sides of the plant are presumably in
frequent use. The drop in steam pressure is more than in
any otheér system, due to the great length of mains re-
quired. The condensation is large, due to the fact that
there is a greater superficial area exposed i this system
than in any other. It also forms a particularly bad layout
for future extensions, since any extension of building in the
line of a main places boilers and engines farther apart,
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The advantages of the small duplicate sys-
0 tem No. 8 are as follows:
1 (1) Its low first cost which is only ten per
cent more than that of the single system. (2) Its
reliability. (3) Its economy of operation. (4) Its
adjustability and convenience in repairs.

With reference to the reliability of this sys-
tem it may be said that it reduces the chance of
crippling the service of the piping plant just fifty
per cent. All gate valves are in use and open all
the time, thus preventing their being seated. In
this way a pipe or main may be thrown out at
any time and the load transferred to the other
side without stoppage or delay. 'The drop in
steam pressure when one side alone is used can
be quickly made up at the boilers by increasing
their pressure.

So far as economy is concerned this system
has only forty per cent greater superficial area
than the single system and thirty per cent less
than the large duplicate system, and, as previ-
ously explained, the drips from each side of this
system are pump-returned to the boilers with
the same drip. In this way the outdoor discharge
of the leakage thirough valves not in use as in the
large duplicate system is avoided. The other ad-
vantages in the way of economy are due princi-
pally to the style of layout as shown in Fig. 6.
The connections are short and compact, and the
piping is in the best position to avoid friction
and condensation losses.

The first cost of the various systems which
have been described has been carefully computed,
and the percentages given below are from esti-
mates furnished by a prominent steam fitting
contractor. All systems were calculated for the
same plant, i. e., the same size and number of en-
gines and boilers and the same layout. They
were based on exactly the same quality of ma-
terial and workmanship and all accessories which
would belong to each system to make it com-
plete.
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System No. 4 costs 100 per cent (single system. )

5 180 ¢ (mains making circuit

of engine room.)

s & 130 ¢ (one small and one
large main. )

“ e g o 18  “  (large duplicate sys-
tem. )

¢ w8 ¢« 110 ¢ (small duplicate sys-
tem.

In any installation of machines the designer
should make his work (1) reliable, i. e., perfect
in operation; (2) the installation should have a
low first cost; (3) the installation should be
economical in operation, and (4) it should be
simple, sensible and ornamental. System No. 8
has all these characteristics.
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FIG. 7—CROSS SECTION OF POWER STATION OF THE ORLEANS RAILROAD, SHOWING PIPING.

Ten Ton CrAnE

STEAM FITTING INSTALLATION FOR THE ORLEANS
RAILROAD, NEW ORLEANS, LA.

A practical example of system No. 8 is shown
in Figs. 7, 8 and 9, which are the complete work-
ing drawings -of the plant of the Orleans Rail-
road Company, of New Orleans, La., a general
description of which was published in the STREET
RAILWAY JOURNAL, for April, 1896.

Before the final arrangements for the pur-
chase of the building site for this plant were
completed, the general arrangement of steam
fitting was carefully planned and the location of
all the parts of the plant was determined with
reference to the best arrangement of the aux-
iliary equipment. ‘The latter includes the follow-
ing:

g 1. The high pressure live steam system.

Engine Room Basement
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2. The condensing and exhaust steam systcm iu-
cluding two 12 in. X 20 in. Allis vertical coudensers.

3. The feedwater and purifying system, including two
7 in. X 4% in. X 10 in. duplex pumps, open air feedwater
Lieaters and purifiers and artesian well connections.

PPE SuPPORTS.

CopPER BENDS.
FIG. 8.—DETAILS OF PIPING—ORLEANS RAILROAD.

4. The drip and blow-off system, including one duplex
pump and tank.

5. Water piping system for fire protection.

6. Flue, stack and furnace connections.

8. Pipe and flue coverings, painting and finishing of
the equipment complete.

The high pressure live steam piping commences with
a castiron Y at the nozzle of the cross drums of the Heine
boilers and extends in duplicate with wrought iron beuds
over the flue to the mains, which are sitnated along party
wall on a level with the top of the flue. From these
mains the duplication extends through
copper expansion bends down and under
the engine room floor to steam separators at
the throttle valves of engines.

Chapman gate valves are placed in the
mains, dividing them into sections, so that
engine No. 1 and boiler No. 1 or engine
No. 2 and boiler No. 2 may be used with-
out the admission of live steam into the
part of the system not in service. Tleen-
tire high pressure system with all valves,
unions, fittings and connections is of such
dimensions and quality as to stand with-
out leakage 160 Ibs. per square inch live
steam pressure and in a preliminary test
to stand 240 lbs. per square inch hydraulic
pressure. ‘The pipe is of the best Ameri-
can lap welded charcoal iron of extra
heavy pattern. Flange unions and gate
valves are used in all pipes greater than
two inches in diameter and flanges are in
general like the Chapman standard for
high pressure steam fitting carefully lathe
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gate valves near the separators and extending on pipe
supports back throngh the party wall. Figs. 11 and 12
illustrate the full boiler room live steam piping, inctuding
maius, engine and boiler leaders.

The condensing and exhaust steam system conumerc-

CAST IrON Y=

OrLEANS RR.CO

New ORLEANS LA

FOrRD & BACON,
ENGINEERS

ing with the low pressure cylinders of each engine, extends
to individual Allis engine condensers. At the latter the
exhaust may pass through a relief valve into individual
leads to the main twelve inch open air exhaust which is in
front of engines and terminates above the roof with large
muffler condensing exhaust head. The open air exhaust
is of standard wrought iron in the interior of the building
and the interior of pipe is thoroughly painted and oiled.
The exterior portion is of heavy spiral, riveted, galvanized
iron.

The injection and overflow pipes are of heavy flanged

faced. Rainbow packing with cement is
used at all joints. As is shown in detail
drawing (Fig. 8) the flanges are unusu-
ally thick at the threaded surface, and
all pipe ends are carefully and thoroughly peened into
flanges.

In pipes smaller than two inches Jenkins high pressure
globe valves are used. ‘The supports for steam mains are
channeliron, built up hangers suspended from roof trusses
and party wall. Other supports cousist of brick piers with
single or double yoke, adjustable pipe stands as shown in
Fig. 8. ‘The live steam piping is very completely shown
in Figs. 10, 11 and 12. In Fig. 101is shown the two dupli-
cate engine leaders commencing with the two horizontal

FIG.

10.—INTERIOR OF BOILER ROOM, ORLEANS RAILROAD, SHOWING LEADERS
FEED PUMP AND PIPING, STACK STUB, ETC.

cast iron with Chapman low pressure gate valves located
as shown in Figs. 7 and 9. Condensing water is taken
from artesian wells in the rear of the building aud from the
nawgatlon canal in front aud by the arrangement of the
injection pipe with by-pass as shown in Fws 9, 11 and
12 both canal and well water may be used at the
same time for either or both condensers. ‘The well
water has a constant temperature of 70 degs. F. through-
out the year while the canal water varies from 40 degs. F.
in winter to 85 degs. F. in summer.
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The overflow pipes are placed under the basement floor
and discharge into street gutters from which water passes
to the Orleans drainage canal two blocks in the rear of
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tion is received would materially raise the temperature of
the injection above normal.
The feedwater and purifying systems begin with the
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FIG. 9.—PLAN OF POWER STATION—ORLEANS RAILROAD,
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building. The discharge was placed as it is because there
1s almost no current in the drainage canal, and by discharg-
ing the overflow in the same general locality as the injec-

two sources of supply, the artesian wells and the naviga-
tion canal. A water main is placed parallel with the party
wall as shown and joined with the injection at each end of
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the engine room bascment and outside of the main gate
injection valves. Each of the duplex feed pumps and each

of the condenser feed pumps are joined to the water main.
The condenser feed pumps take water from eitlier the dis-
charge hot wells of the condenser or from the water main

FIG. 11.—ENGINE ROOM BASEMENT, SHCWING DUPLICATE LEADERS TO ENGINES,
HOT WATER, DRIP AND INJECTION PIPING AND WATER MAINS,

and discharge into the open air heaters. The duplex
pumps take water from the heaters and discharge into
boilers.

The arrangement of piping is such that either con-
denser feed pump or duplex pump may be used to feed
boilers with either condenser discharge water or cold water,
and so that either duplex pump will supply either hot or
cold water to either boiler.

After careful consideration it was decided not to install
primary heaters in this compound condensing plant, as the
saving effected by them would not pay the interest on
their original cost, besides introducing an extra number of
joints in the connection between the low pressure cylinders
and condensers which would greatly increase the chances
for air leaks and defective vacuum.

The open air heaters and purifiers are of the vertical
type designed to eliminate carbonate impurities. These
heaters are installed with by-pass connections and extra
plates.

Discharge water from condenser is usually used for
feedwater. This at 110 degs. is discharged into open air
heaters where the temperature is raised to 150 degs. by the
exhaust from pumps alone. A live steam connection is
made with these heaters so that by throttling the exhaust
from the heaters the temperature may be raised to 200
degs. F. This however is never used since the impurities of
feedwater do not require it. The condensers exhaust di-
rectly into their own vacuum which, of course, for all en-
gine condensers with economical valve gear is the most
economical use of this steam.
the piping.

Figs. 10and 12 illustrate these heaters and general
water piping in boiler room. The artesian well connec-
tions are located as shown on the plans and are continuous
from injection pipe to bottom of strainer in the 750 ft.
wells. At the top of tlie well there is a hy-pass which
takes the natural flow of water from the well to the street
gutter when the plant is not in operation or the well is
not in use. These wells become clogged with sand imme-
diately after the natural flow is stopped.

The drip and blow-off system is carefully shown in
plan and elevation of piping and also in Figs. 10, 11 and 12.
In each main a drip connection is placed at the entrance of
each leader from the boilers, aud the drips are returned by
gravity to the boilers or may be discharged into the blow-
off tank in the rear of building. All drips from the live
steam jackets of receivers, steam separators at engines,
etc., are returned by gravity to an automatic drip pump
and tank and from this point are forced into the boilers or
allowed by gravity to discharge into blow-off tank. All
check valves in this system are of the Platt & Cady pattern
brass bodies.

This also much simplifies .
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The water piping for fire protection extends from cach
of the duplex pumps to the roof at cach end of the party
wall and also at each end of engine and boiler rooms as
shown.

The piping installation has in connection a station
gauge Dboard in the engiue room upon
which are placed in nickel finish and
nickel piping
1 Crosby steam gauge, ten inch dial,

1 ‘Y recording steam gauge, ten inch dial,
r‘“ vacuum gauge, ten inch dial.

The individual gaugeboards with
cach engine have in place
1 Crosby steam gauge, ten inch dial,

1 Crosby vacuum *“  ten inchdial,
1 Receiver “ ten inch dial.

Also in connection with piping are
installed one medium size ‘‘ Perfection”
steam oil purifier, one Pittsburgh
alarm water column and one Spencer
damper regulator. ‘Thernmometers and
cups are installed throughout the entire
piping installation.

Live steam piping, including head-
ers, leaders, drips, steam cylinders, etc.,
is covered in standard sections and forms with one inch
layer of asbesto-sponge and one inch layer of hair felt.
Outside of the hair felt is placed a cover of ducking bound
in position with brass bands and terminated at ends of
pipe, joining fittings and valves with the Ainsworth patent
sleeve.

All hot water pipes are covered with a one inch layer

FIG. 12:—REAR OF BOILERS, SHOWING MAINS, LEADERS,
HEATER, DRIP TANK AND FLUE.

of asbesto-sponge. The covering is an extremely neat and
workmanlike installation as shown in the engravings.
Among the special characteristics of this piping installa-
tion are its simplicity and absolute reliability. It has now
been in operation seven months and has proven most satis-
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factory under alimost every condition of service. As pre-
viously mentioned, the greatest care was exercised in its
design and installation, and the operation of the plant has
been carefully watched by engineers and railway officials
interested in the best and most practical designs for rail-
way construction.

L 4

The Correct Location of the Trolley Wire on
Curves.—Part II.

By S. I,. FOSTER.

The formula for the correct location of the trolley
wire on curves, given in the last issue of the STREET RAIL-
WAY JOURNAL, applies to cases where the radius of the
curve is known either from the track being in place and
the data recent or from a line of stakes to which it is pos-
sible to work. Where the trolley wire is to be put up over
old existing tracks of which there are no records, its proper
position can be more
readily obtained than by K
first determining the radii
of the curves and then
figuring from that data.

In the engraving.

O K = radius of center
line of track curve.

O M =radius of properly
located trolley curve.

OK—OM=M K =dis-
tance inside the cen-

ter of track the trolley 0

wire curve should be.

This distance, M K, is the versed sine of chord, S T.
The problem is to get a simple expression for the length
of chord, S T, in terms of the known quantities, D (wheel
base), I, (length of trolley pole) and H (height of trolley
wheel above trolley base), and we have a common chord
length for all curves, the versed sine of swhich chord will
always be the distance inside the center of the track curve
the properly located trolley curve should be,

Thie length of a chord can easily be shown to be

C=2 y/versin (2 R

Street Ry. Journal

versin). . . . . . . (9)

Here C=S T, versin=M K, R=0 K and
ST=2VMK((:20K—MK). . (10)

We have already shown that

M K=R —\] R2— 'l D 1 — 1M . (5)

\

in equation (10) for M K its value as
using for R its equivalent O K, and for

IP] the letter K, we get S T=

Substituting
given in (5),

L(5)

'

2\] [0 K'—\/Q'KJJK] [0K-(OK —\/*O*Kz—K)](I 1y

- 2\] (OK—VOK—K) (0K+YOK—K. (12)
=>V K . (13)

We thus have an expression for the chord length that
is independent of the radius of the curve and depends only
on the value of the constant quantities,

D =length of usual wheel base,

I,=1length of trolley pole,

H = distance between trolley wire and car roof,
and a convenient length is obtained that can be given the
line foreman and from which he can locate the trolley wire
correctly in all cases, except where the track is not in place,
when the location must be obtained from formula (7)

MK=R—VR?—K.
A.s_ the radii of the inner and outer rails of a track curve
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differ, greater accuracy would be obtained by taking the
average length of the versed sine of chord when applied to
both inner and outer rail.

+ @

Experiments With Compressed Air on Lenox
Avenuc, New York.

The announcement was made last month that the
Metropolitan Street Railway Company, of New York, would
install on its Lenox Avenue system during the first part of
July ten compressed air motor cars built at the plant of the
American Wheelock Engine Company, Worcester, Mass.
The trial with compressed air is in the nature of an exper-
iment to determine whether this motive power is desirable
for use on the many crosstown lines of the company, and
does not indicate that the electric conduit system which
has been in operation on the Lenox Avenue line during
the past year has been unsatisfactory. The problem of the
best motive power to use on its horse car lines, now aggre-
gating about 150 miles in length, is an important one, and
the policy of the company as outlined by the managers is
to spare no effort to determine the best possible substitute
on these lines for animal power.

The compressed air motors, it is claimed, will employ
some novel principles which will eliminate to a large extent,
if not entirely, many of the defects which have appeared
inherent to the employment of this power in the past. The
company which will manufacture these motors is said to be
a particularly strong one both in financial resources and
engineering ability, and includes among its corps of engi-
neers, J. H. Hoadley, of Hoadley Brothers, New York, and
Walter H. Knight, formerly chief engineer of the General
Flectric Company, and now chief engineer of the new air
power company.

Structural Steel Flywheel at Albany. >‘///

/
[

One of the new steel flywheels installed in the power station of
jlie Albany (N. Y.) Railway was described by Thos. E. Murray in a
paper recently read before the American Society of Mechanical En-
gileers.

The former cast iron wheel which it replaced and which was
twenty feet in diameter by fifty inches face, and weighed 50,000
1bs. burst, causing considerable damage. It was connected to a
20 in. X 361n > 48 in. tandem compound engine and was belted to a
forty-eight inch pulley located on a 500 k. w. generator.

Running under norial conditions this engine made seventy-two
revolutions per minute. At the tinie of tlie accident, the speed of
thie engine (according to statements given at the time, and from
computations made fromn the distances that portions of the wheel were
tlirown ) was far beyond the conditionsof every day practice.

Mr. Murray does 1ot attewmpt to state the cause of the accident,
or the acceleration in speed, but his faith in cast iron flywheels was

considerably shaken, aud to replace the broken wleel he naturally
looked for somethiug better and of different material, which would
stand the very high rate of speed and have a greater factor of safety,
and at the same time, locate the weight in the wheel where the best
results would be accomplished.

As some balance wheels had been constructed of structural steel

* with good results, Mr. Murray looked for a belted wheel of the same

niaterial, but was unable to locate any which had been built, and
accordmgl; designed a wheel as per the accompanying engraving,
and an order was placed for two wheels with Harry E. Campbell of the
Albany Coustruction Works. The wheel was not designed to run at
seventy-two revolutions per minute; or at any stated factor of safety,
but the construction was of the strougest possible at a moderate cost,
Certain parts of the wheel are much stronger than others, as, for in-
stance, the hub and disks which take the place of the arms or
spokes.

The steel was of a grade known as ‘‘ shell steel,”” open hearth
processand of 60,000 1bs. tensile strength, and great care was used to
lhave grain, in the direction in which the plates were rolled, placed
in posmon s0 as to give the greatest strength. All rivets used were
Burden’s best, and were of two sizes, namely, 14 ins. and 3 in. in
diameter.

The hub is described as follows: six 3{ in. disks were sheared
36ins. in diameter and fourteen 48 ins. in diameter and these plates
together with the cast iron separator or spider 23 ins. long by 48 ins.
in diameter composed the hub, and were assembled as follows: two
sets, composed of three 36 in. and three 48 in. disks each, were drilled
for thlrty-two countersunk rivets and after being securely clamped
to tight joints, were riveted together, making two hub sections
for the outer part of wheel hub, each 4% ins. thick, and these were
bored to a ‘“driving fit”’ to shaft two sets of four disks each were
secured together and bored in the same manner for inside sections of
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hub, giving a steel bearing ou shaft of 15 ins. The casting or spider,
weighing 2700 1bs., was bored to a close fit and placed on shaft.
This casting was faccd on ends and cored for thirty-two 13 in. hub
bolts and provision made for keys. The four steel hub sections were
next clamped togetlier and bored for the thirty-two steel bolts. The
two sections, 48 ins. % 3 ins. were driven on the shaft, onc against
cacli end of the spider and one of the 36in. X 48 in. X 4% in. started
on each eud of shaft and driven past bearings, after which the shaft
was set in position in bearing. TFacli part of hub was faced to right
angles witl bore.

Two dished webs were formed 19 ft. 63{ ins. in diameter, each
composed of lwo layers of { in. plate, and cach layer having sixtecn
sections, making sixty-four plates in all. These plates were drilled

STEEL PLATE BELT WHEEL

{ Thomas E. Murray,
{ Harry E. Campbell,

:34
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Eaclt of these plates weight 590 Ibs. and the dircet centrifugal
force on eaclt plate, tending to liurl it off the wheel is, according to
Haswell’s formula:

e i wid . 590 X 72* X 20
5217 5217

But these plates are held in position by rivets having a total area
of 20.75 sq. ins., whichi at a strain of 15,000 lbs. per sq. in. would
carry 311,250 1bs.

11,725 lbs. nearly.

11,726
311,250

Then tlie factor of safety 26 nearly.
Mr. Murray states that he regards the advice of making the
disks or webs dished on the sanic principle as a bicyle wheel,
as the most important feature of this wheel, and believes it
could be applicd with success to broad-faced wheels for mill
work by using double pairs of disks and also to Dbalance
whecls, such as arc used with direct connected engine for the
generation of electric light or power.

— o> o >

A New Line in Ohio.

Tlie Dayton Traction Company has recently completed
an electric railway connecting Dayton to Miamisburg, the
total length with turnouts and double tracks being 1214
miles. The rails are 60 1b. section, six-hole double angle
joints are uscd, provided with 3{ in. bolts, nut locks and
washers. > 7 ft. are laid per mile

2500 tics 6 in. X 6 in. X
and the road bed thoroughly tamped and packed with gravel
and stone under and between the ties.

The overhead electrical line from the city of Dayton to
Miamisburg is standard wrought iron bracket construction
with wooden poles. In the city of Dayton and Miamisburg
cross suspension construction is employed, iron poles being
used. All line material is of the General Electric make and
the feeders are carried along the entire length of the line
with feeding-in points every 1000 ft.

The car barn and power station have been erected ata

s0 as to lrave all joints broken. Said rivet holes were 3 ins. on cen-
ters, staggered, and four lines of holes running lengthways of plate.
The small ends of plates were heated and bent on a form to right
angle to shaft, and each drilled for two 1 7 hub bolts. The rim euds
of plates were drilled for two lines of rivets and in such a manner as
to properly secure segments of 6in. X 61in. > *; in., angle irons.
These plates were next connected between inside and outside hub
steel plates, sections forming two complete dished disks which were
2 ins. apart at rim, and 29 ins. apart at hub. Thirty-two 5 in. > 3/
in, steel bars were fitted one over each outside joint of disk plates
with hub end bent, and rim ends formed two right angles with cen-
ter of wheel or parallel with shaft. This end was bent to secure rim
in connection with angles, and were each drilled for two 11/ in,
rivets. Great care was used in making these bends, and sharp an-
gles were avoided. All bars were drilled from a template. After
the bars and plates were assembled in position, with temporary
bolts, the hub was bolted together with bolts passing entirely through
hub and disks and drawn close and firmly together, each bolt pass-
ing through two bars, four plates, and all parts of hub. Between
the outer edges of disks a cast iron filler ring was placed and all
bolted temporarily together. As all parts were drilled to templates,
the work proved true and in line. The riveting was done from the
outside with one man inside holding on and taking the hot rivets
through a manhole left for that purpose.

The manner of constructing rim was as follows: eight 32 in. X
1 in. plates were rolled to form a circle, and riveted to, and with
joints over tlie 5 in. X 3{ in. bars. Over these plates another layer
of 40 in. > 5 in. plates, in sixteen parts, was placed with joints
broken over the first layer. The 6in. X 6in. X !5 in. angle irons were
next formed and securely riveted and bolted to disks, and also
through both rim plates, with countersunk rivets. The 3§in. > %
in. plates were also riveted together, rivets 4 in. centers. Another
layer of 3% in. plate, 50 ins. wide, was next riveted on. This was
also cold rolled, and the last or face sheet, 50 in. > 7% in., was rolled
liot and riveted on. The countersink of last sheet was alniost its
full thickness; sixty-four 1 in. rivets were driven through the
5in.>( 3{ in, bars, and all rim plates connecting all plates and disks.
The wheel was then keyed to shaft with two cast steel keys, one
driven from each side of hub, and without turning or facing the
wheel inany way, the belt was put on and the wheel put to work.
The belt remained in center of wheel and has been running two
months. There are three points in the diameter of wheel which
buckles in plate, due to heating, raised ;3 in. out of true, but the
balance of wheel is practically true and in line with shaft. The
wheel will be turned later. The weight of wheel is 57,930 1bs., dis-
tributed as follows:

Rim . . 32,000 Ibs.
Disks . 16,400
Hub . . 9,530

In calculating the strength of this wheel it is not necessary to
begin at the hub and figure out every part as in a cast iron arm
wheel. Ttis enough to know its strength at the weakest point,
which is undoubtedly the outer layer of rim plates, as those plates
must leave the wheel before any other part could give way.

point midway between the two termini and so situated as to
facilitate the receipt of coal. It isin close proximity to water
of excellent quality and sufficient quantity for steam making and
condensing.  The station buildingsare of brick and steel. The roofs
of both power house and car barn are of corrugated iron and that
of the power house is lined with hard wood making same moisture
proof. The power station is 8o ft. > 5o ft. and the interior is divid-
ed by means of a fire-proof wall.

The boiler room contains a battery of three boilers, each 18 ft. >
72 in. in diameter and containing seventy-two 4 in. tubes. They are
of the best quality flange steel, triple riveted and designed to carry a
working pressure of 125 lbs. per square inch. The stack is of
steel, 60 in. in diameter and carried 102 fi. above the grate service of
the boilers. It has an ornamental top and ladder. Tlere are two
18 in. X 42 in. Hamilton Corliss condensing engines which are
mounted upon 7 ft. brick foundations and drive two General Electric
200 k. w. multipolar generators, either couple sufficient to operate
the load in its entirety, so that the plant consists of two duplicate
units thus guaranteeing the greatest regularity of service. The
switchboard is of the panel type and built entirely of slate and
steel.

The car house, which is 75 ft. >{ 105 ft., is also fireproof and
contains every convenience for repairs and handling cars, including
two pits each 65 ft. in length. The repair shop is at the side of the
car house and upon the opposite side are two offices, one for the
general superintendent and the other for motormen and conductors.

The motor cars are of modern design and similar in appear-
ance to standard steam railroad cars. They are thirty-five feet long,
vestibuled at both ends, eight feet wide and mounted upon double
trucks having all wheels thirty-three inches in diameter. They are
straight sided with steam car roofs. The interior finish is of exira
quality and of liard wood. The windows are large and double. The
seats have special wide arm rests and are fitted with springs and
upholstered 1n cane. There is a center aisle and the car seats in
all thirty-six passengers. FEach car is lighted with ten 10 c. p.
lamps.

A combination baggage and express car used is similar in
external appearance to the motor car, but has two compartiments, one
for passengers and the other for the carrying of baggage and express
matter.

The trail cars are thirty-four feet in length with center aisle and
seat forty-four passengers. The trailers are lighted in the same
manner as the motor cars.

The motor cars are equipped with two 50 h. p. General Electric
motors each. All work has been done by and under the direct
supervision of Stern & Silverman, to whow we are indebted for the
particulars given.

A Railroad Publication.

.

The Brooklyn Heights Railroad Company has adopted a novel
method of advertising 1its transportation facilities and excursions by
publishing monthly an attractive paper for distribution in Brooklyn
and New York. It isentitled * The Trolley,” and the first number
is tastefully illustrated and very readable.
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New Swivel Truck.

T'he accompanying engravings show a new type of swivel truck
for double truck cars, brought out by the J. G. Brill Co. and entitled
the Brill “No. 27"’ truck. It embodies a number of radical depart-
ures from the usual form of swivel truck, as will be seen from the
following description.

The truck may be characterized as one with a wrought iron
frame, llaving jaws forged on, with solid exteusion pieces, T-iron
end pieces, angle iron jaw straps and angle iron traunsoms with tlie
spring plank formed of two Z-pieces filled with wood. The equal-
izers are a part of the spring plank, carry
the swing bolster, and take their load in
the center, they are in turn carried by
links and move with the swing motion.
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slightly reduces the motion of the wheels. In rare cases the move-
ment of the body may be as small as three-quarters that of the
journal, but this is all that can be expected. With this equalizer all
1s accomphshed that an equalizer can do theoretically, which is
twice that of the ordinary forni. This makes the niotion of the car
body one-half as great as that of the wheel.
Fig. 3 shows the construction of new spring link. It consists of

a cast steel stirrup, in which there is space for an eight-inch spiral.
A follower is placed ou top of the spring, and an eye bolt is screwed
into it. The eye takes the end of the equalizing bar, which prevents
the bolt unscrewing.

The spring links are a movel feature of construction. They

Eiglit-incli journal box springs, nest spirals
m the links, and quadruplet or triplet
elhptics on the equalizer and spring plank
furnish tlie vertical elasticity.

The form and peculiarities of the truck
frame are shown 1n Tigs. 1 and 2. The

frame 1s a forging and the wheel pieces

of a form somewhat Hke that which is so

effective in locomotive practice. To a bar

of ample stiffness jaws are forged at the
proper points. From the outermost jawat
each end, extension pieccs are carricd, to
which T- iron end pieces are bolted. O the wheel pieces between the
jaws, and as close to them as may be practicable, suitable lugs are
forged for carrying the spring links. Upon the inside of these wheel
picces, when made of steel castings, as is the coinpany’s practice for
clectric service, brackets are cast to take the angle iron transomns;
when the frame is forged, corner brackets are used. Tor passenger
service this frame is Completed by iron safety beams and angle iron
tie rods for connecting the jaws.

The strains upon “he truck frame for a given weight of car and
toad are mwuch less than in the ordinary construction. The swing
links come close to the pedestals, relieving the wheel pieces from a
large part of the strain which comes upon them when the load is

FIG.

1.—SIDE ELEVATION—NEW SWIVEL TRUCK.

differ from the ordinary link in position, action and in possessing
elasticity. While they perform all the functions of the commnion
swing link, they also cushion the side motion. These springs are
double action spirals of the draw and recoil type. They are so
placed that the motion of the journal is doubly cushioned before it
reaches the equalizer itself. Their location as shown is one which
brings them in line with the centersof the journals, giving a very
wide base for swing motion.

There are three sets of springsin the trucks placed in series.
The weight rests on each set.

There are double journal springs resting on the tops of the
boxes. They also cushion the rapid motion of the truck frame

FIG. 2.—VIEW OF NEW SWIVEL TRUCK NO. 27.

carried by the transoms. Other things being equal, therefore, the
truck may be kept square with a less strain on ) the frame.

Omue of the novel and most ingenious features of the truck is
found in the equalizers. These are strawht forged bars, carried by
spring links, or stirrups, upon their ends. At the centers they are
solidty cmmected with the spring plank. The equalizer, spring
plauk and swing bolster move together in the side motion. The
construction of the equalizer enables it to perform all that is possible
for such a member. An ordinary equalizing bar is so it name only; it

before it reaches the equalizer, making this motion much more safe
than in the usual form. Next above this in the order of load carry-
ing come the springs in the links and finally the elliptics.

Among the important claims made for the truck are remarkable
smoothness in running, reduction of noise, jar and pounding of
track while in operation, reduction of the weight on the axles unsup-
ported by springs, cushioning of side motion by the spring links.
The danger of jumping the track on curvesis also, it is claimed,
practically eliminated, because the springs of the swinging links
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yield aud prevent the blow which with the ordinary type of link
contes with full force when the bolster strikes the wleel piece.

The first trial with this type
of truck was on an interurban
electric railway of twenty - five
miles length, Iere, at an unusu-
al speed for such service and in
spite of very narrow treads, and
shallow flanges, and curves with
thirty-five feet radius, the ad-
lierance to the rails has been
perfect.

g

Diamond Frame Trucks.

FIG. 3.—SPRING LINK.

The accompanying engravings show the two latest forms of
trucks manufactured by the Diamond Truck & Car Gear Company.
The side frame from which the truck takes its name, is a true bridge
truss with both tension and compression end members, and of such
form soas to give a long spring support with correspondingly short
wlieel base.

An absence from teetering, is claimed, is one of the principal
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LENGTH OF TOP FRAME 14/

SPRING BASE 12/
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the placing of the malleable pedestal within the arca and firmly
riveting the side frame members to it.  This pedestal also provides a
vertical guide for the axle hoxes.

On top of the axle box is mounted a compound helical spring
which carries the lighter loads, being sufficiently aided by the imner
or auxillary spring as the load increases ( Fig. 3). Under the axle
box and seated on the malleable iron wheel picce, is a single coil
spring, which is adjusted by compression against the journal box by
the fastening of this wheel piece 1n position, whiclh is accomplished
by the tightening of two bolts, attached to the under part of the
pedestal. This under spring not only prevents the noises and jar of
the box against the pedestal, but serves to arrest the tendency of
the side frames to oscillate, when the car body is not leavily loaded.
If one end of the truck frame should attempt to rise by a sudden
change of position of weight in the car, this spring by its pressurc
against the uncer side of the box, will further compress and at once
check this objectionable motion.

To prevent any lateral or side motion plunger bolts are used.
These bolts are screwed into malleable castings attached to the top
frame and pass thence through other castings located between the
upper and lower members of the side frames, the castings being
held in place by hot driven bridge rivets. An end plunger bolt is
also used on the extreme ends of the side frame. This bolt passes

| SO

FIG. 1.—SIDE ELEVATION OF TRUCK NO. 3.

features of the Diamond truck and is accomplished by supporting
the loads of tlie car body, at the euds of the triangle of the side
frames, by specially constructed elliptic springs, which are also
supplemented by a spiral tension spring, at the extreme end of the
side frame members. The load is supported in the middle by two

WHEEL BASE 6'6”7 ——————— N\ 1

down through the end spiral spring, carrying with it a specially
shaped nut or spring seat upon which rests a short but powerful
helical spring. If the car should have a tendency to oscillate or

teter relatively to the side frame, one of these end plunger holts
would rise and compress this lower tension spring against the under

FIG. 2.—SIDE VIEW

spiral springs, which are seated on alleable castings near the ends
of the center triangles.

A double steel side frame member starts from the extreme end of
the truck, passes over the apex of the adjacent pedestal, and cross-
ing a precisely similar return member, terminates at the base of the
adjacent pedestal. A malleable iron wheel piece serves to transmit
the stress to a short diagonal member extending upward to the end

FIGS. 3 AND 4.—SIDE AND CROSS SECTIONS OF BOX.

of the truck. This malleable casting also confines the bearing in
the pedestal by the compression of the under helical spring against
the bottom of the axle box ( Fig. 5). The loads often being very
severe at the ends of the truck, especially on a poor or uneven road
bed, they are not only supported below, but are as well suspended
from ahove.

The cross stay or center bracing of each diamnond, is done by

OF TRUCK NO. 5.

part of the side frame end casting, thus completely checking the os-
cillation.

The axle box is of an improved pattern, especially adapted to

FIG. 5.—BOX.

the yoke in whiclt it slides, and with it oil or grease may be used.
A thrust end plate fits in a groove at the end of the axle and slides in
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a similar grove cast in the sides of the box itself. This thrust plate
is made of bromnze and limits the side play so prevalent with other
trucks. At the rear of the box is a cast compartment in which a
tough felt ring is placed, tightly fitting to the axle bearing. “This
most effectually excludes all dust and dirt from the main bearing.
By simply removing the two tension bolts, the wheel piece above re-
ferred to 1s easily removed, the compression under box spring com-
ing with it, thus releasing the axle from its pedestal.

Another very important feature of the Diamond truck, is the
rigid cross bracing which the side frames have relative to eacl
other. This end cross bracing prevents the side frames from getting
out of square, which heretofore has been such an objectionable feat-
ure of many trucks, causing excessive wear on wheel flanges, and
also requiring considerably more power to runthe car when the truck
frame was out of alignment. It also prevents the racking strains on
the car body.

The Diamond Truck & Car Gear Company is now manufactur-
ing two styles of trucks. No. 5 has a spring base of fromi sixteen
feet to seventeen feet, and is intended for long and heavy cars, while
truck No. 3 has a spring base of from twelve feet to thirteen feet,
and is adapted to short light cars.. On trnck No. 5 an extension truss
is used, if desired.

O

New Cars for Mt. Clemens, Mich.

The Rapid Railway Company of Mt.Clemens, Mich., has recent-
ly put in service a nuinber of new interurban cars, built at the works
of the Barney & Smith Car Company. The closed motor cars are
31 ft. 5% ins. long over the body, 41 ft. long over all, and 8 ft. 6 ins.
wide over the sheathing. Both ends are vestibuled with doors on
each side of the vestibule. The roof and hood are of the regular
steam car pattern.
light, the upper light being embossed glass. The outside is sheathed
with narrow siding straight up and down in the regular passenger
car style.

Fig. 1 is an interior view from which it will be seen that the car
is seated with rattan covered reversible seats of the Wheeler Walk-
over pattern. Fach car is equipped with four section tables.
The end doors of the cars are the regular steam car pattern, having
two lights of glass, the upper light to drop for veutilation. The
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The side windows are double upper and lower

[Vor. XII. No. 7.

Figs. 2 and 3 show a convertible open and closed summer and
winter car. This car is 31 ft. 6% ins. long over the body, 39 ft. 10
ins. long over the nose pieces and 8 ft. 6 ins. wide over the sheath-
ing. The car is of the same general design as the vestibuled closed

FIG. 1.—INTERIOR OF CLOSED CAR.

niotor car, except that the side windows are in
one large light, the cars having open platforms
with folding gates at each side instead of the
vestibule. The seats are slatted, of the Wheeler
Walkover pattern and with spindle backs. The
inside finish is ash and cherry with birdseye
maple veneer headlining handsoniely decorated.

In converting the car to its summer use, the
glass sashes in the windows and the solid wood
panels below the windows are removed, and in
place of the latter are put wire screen guards as
shown in the engraving. So perfect is this con-
vertible feature said to be worked out in all its
details that when the car is complete in its winter
arrangement it would be impossibte for a person,
not knowing that it was a convertible car, to de-
tect but that this was its permanent arrangement.
The wood panels so perfectly fit into their places
that that they are absolutely water and storm
proof.

All of these cars are mounted on the stand-
ard Barney & Smith class ‘““F”’ interurban motor

trucks, the cars being equipped with the Hunt air
brake. Allsills of the cars are heavily plated
with steel which makes them very substantial
indeed. ‘Tlie exterior of the cars is painted a
bright vermilion color and lettered and orna-
mented in gold, which gives a very striking ap-
pearance
R o - SR

Tests on the Strength of Rails.

Some interesting tests of steel rails, made
under the direction of the Austrian railroad
authorities, are given by Julins Meyer, C. E.,
in a recent issue of the ARailroad Gazelte, and
prove that a steel rail is far from homogeneous
throughout. Omne trial made was with small
test pieces cut from the top and middle of the

FIG. 3.—COMBINATION CAR OPEN.

windows are equipped with tapestry curtains on spring rollers and
with automatic fixtures in the bottom. The cars are fitted with bas-
ket racks at couvenient locations along the basket board, the ceiling
is birdseye maple veneer handsomely decorated. The inside finish
of the car is cherry. The cars are heated with hot water circulating
pipes from a Baker heater, which is on the frout platform inside the
vestibule.  One of the features is the trap door over the step inside
on each platforin. When the vestibule doors are closed the trap
doors can be let down, forming a solid and safe floor over the entire
vestibule in a similar manner to the most improved vestibules in use
on steam railroad cars.

head, from the web and from the middle of the
base, at points at different distancesfrom the end.

The comparative results are thus stated.
Test bars.

@) from top of rail, have less strength, but greater elongation.
b) from center of head, have greater strength, but less elonga-
tion.

(¢) from the web, have greater strength, greater elongation.

(d) from the base, less strength, greater elongation.

Another series of tests proved furthermore, that the strength is
pretty even all over the section near that rail end which is rolled
from the lower end of the ingot, but that the differences increase as
the other end is approached. The tests seem to disprove the theory
of the rolling process increasing the density of the material near
the surface of the rail.
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Improved Hinged Bracket.

In stringing a trolley wire there is always a certain_amount of
slack or sag 1n the wire between the points of suspension. When
the trolley wheel is midway between any two points of suspension
it is at an elevation liigher than at the points of suspeusion. The re-
sult is that if the points of suspension are rigid, as 1n all fixed brack-
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Novel Car Strap Handle.

‘I'ie accompanying engraving shows a novel device designed asa
substitute for the ordinary hand strap. It consists of a round handle
of maple, rosewood finish, supported by a cord held to the supporting
rod by a leathern loop. While as strong or stronger than the ordi-
nary form of strap, its weight is only three ounces.
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IMPROVED HINGED BRACKET.,

ets or those that are substantially rigid, the trolley in passing from
the mid-span to the bracket and from the bracket to the next mid-
span, is subject to sudden changes of elevation. Thie increased
pressure on the trolley pole springs, as the wheel approaches the
fixed point of suspension, is suddenly released as the point of sus-
pension is passed. Tlie wheel passes from a downward to a shiort
horizontal course on the fixed insulator and makes a sudden change
to an upward course as the insulator is passed. ‘This must necessar-
ily cause a certain jarring or concussion of wire, insulator, car and all
connecting parts.

The L. S. Pfouts improved patent device or hinged bracket,
which is manufactured by the Wrought Iron Bridge Company, and
illustrated herewitls, is designed so as to overconie this trouble which,
it is claimed, not only causes damage to the construction, but also
occasionally makes the trolley wheel leave the trolley wire, to tlie
delay of traffic.

As the trolley wheel passes the mid-span the bracket armn in
front, in the pole illustrated, begins to rise and attains its maxi-
mum elevation as the wheel passes under it, being restored to its
normal position when the wheel arrives at the middle of the next
span. By this gradual raising and lowering all hammering and de-
struction of the overhead construction is said to be done away with,
and the trolley remains coutinuously in contact with the wire. In
other words all the advantages of the span wire system are retained
without its defects or its increased expenses. In fact it is said the
Pfouts hinged bracket is more flexible than the span wire, inasmuch
as the weight of the wire is in a measure counterbalanced and if so
desired, can be entirely counterbalanced.

In addition to the bracket here illustrated, the manufacturers
of it make various other styles, as the patent hinged feature may
readily be incorporated into a more ornamental bracket to suit the
taste of the purchaser.

Street Railway Aid Association in New Orleans.

Onmne of the most prosperous of tlie recent employes’ aid associa-
tions was organized Mar. 26, 1896, by tlie employes of the New
Orleans Traction Company. For total disability the association
pays $1 a day for six months, and fifty cents a day for the mext six
months, after which the benefits cease. In the event of death the
association pays to the family a sumn equal to fifty cents from each
member in good standing at the time of death. With a membership
of 700 in good standing, this insures $350. It pays $50 on the death
of the wife of a member or the mother of an unmarried member,
and §25 on the death of a child under fourteen years, and furnishes
free medicine and minor surgical attendance to the family of every
member.

The dues are $1 initiation and fifty cents a month, and assess-
ments of fifty cents are made on each meuber in case of a death,
and twenty-five cents for the wife or mother of a member, but no
assessnients are made as long as there is a surplus over $1ooo suffi-
cient to pay the death benefits.

The Traction Company has agreed to contribute $1000 a year.
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L NOVEL CAR STRAP.

The advantages of the handle are ap-
parent. The polished glassy finish of the
T handle always keeps it clean and attractive.
It is also easier to grasp than the ordinary
strap. It is manufactured by the Sanitary
Car Strap Handle Company, and has been adopted by the Dry
Dock, East Broadway & Battery Railway, of New York, and other
roads.

— O

Improved Automatic Hollow Chisel
and Boring Machine.

Mortising

The machine here illustrated, manufactured by J. A. Fay & Com-
pauy, is intended for mortising all kinds of heavy timbers used
in car and bridge construction of all classes, either in hard or soft
woods. Itis a powerful and compact machine, is automatic in its
operation, and works with great rapidity. When once set and
started, the machine will make any number of mortises without
change. It is operated by the reciprocation of a square hollow
clhisel having an auger revolving in its center, the chisel squaring
the hole produced by the auger. The superiority of this method of

MORTISING AND BORING MACHINE.

mortising is apparent from the fact that the mortise is left in a com-
pleted condition, no cleaning out being required, and a mortise of
any length can be made by continuously cutting one hole after another
on the same line. The reciprocation of the chisel is automatic, and
the work produced very rapidly by the ease with which the move-
ments and adjustments can be made by the operator.

The béd supporting the timbers is massive, and has adjustments
for carrying it to and from the chisel for different thicknesses of
material and depths of mortises. It remains at one height, and is
movable endwise to produce the varying lengths of mortises. There
isa clamping arrangentent for holding material in position, stops for
gauging the lengths of mortises, and for using templates in produc-
ing duplicate mortises.

The chisel frame and auger spindle are carried on a heavy ver-
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tical column which is connected to the base on which the bed for
the timber is placed. It has a vertical movement on the column to
allow the position of the chisel to be varied up or down according to
the desired position of the mortise. The reciprocating motion of
the chisel frame is produced by a reversing friction and gearing
which operates in a rack on the chisel frame, the driving force com-
ing very near tlie point of resistance of the chisel.

New Ra'il‘E)nd.

The Rieth Electric Company has brought out a new rail boud
which is illustrated herewitll, This bond is formed strictly in one
piece and is claimed to be of pure ingot copper. It makes direct

contact with the metal of tle rail, no pins, sleeves or channel pins
being used.

As will be noticed, the bond has large contact area at its con-
necting points and is connected to the rail by the use of a special
The

tool which expands the end of the boud in the web of the rail.

NEW RAIL BOND.

outer end of the bond is also expanded and upset so as to make a
perfect and permanent watertight connection, this insuring the best
possible electrical contact. The bond is intended to be used under
joint plates.

EY 23
Extensive Machine Works.

The tools of the Bullard Machine Company are well known
among machinists for their high grade and superior construction.
They have been generally adopted among the manufacturers of elec-
trical apparatus, and to a considerable extent also in electric railway
repair shops. ‘The works are located at Bridgeport, Conn., close to
the tracks of the New York, New Haven & Hartford Railroad. An
interior view of the portion of the factory of the company including
thie erection department is shown in the accompanying engraving.
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INTERIOR OF ERECTING SHOP.

The business was established in 1880 by E. P. Bullard, who is
now ;president of the company. Attention has been given at the
works exclusively to a line of lathes, turret machines and boring and
turning mills. The latter have been widely adopted as they have
been found superior to lathes for face plate work. Among the pat-
rons of the company is the General Electric Company which has in
use a nunber of boring and turning mills as well as other tools.
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New Brake Shoes and Connections.

An invention which appears to possess merit and will nndonbt-
edly prove of valne is the new Kinzer brake shoeand hrake shoe
connections manufactured by the Kinzer & Jones Manufacturing
Company. One of the principal features of this invention is the flat
spring attachment which takes the brake pressure instead of the
pressure being exerted on the shoe direct. The illustration (Fig. 1)
shows a sectional view of the Kinzer composition filled shoe with the
spring attached. This springacts asan adjuster or equalizer between
the shoe and the brake head. The manufacturers claim that by the
use of this arrangement the maxinium braking pressure is obtained

FIGS.

1 AND 2,.—BRAKE SHOES.

without locking or skidding the wheels, and that to slide the wheels
is simply impossible. A car can be brought to a guick stop by a
steady continnouns pressure withont jerking or jarring. Fig. 2 isan
outside view of shoe with spring and connections detached.

The company makes both cast iron shoes and composition shoes,
the latter consisting of a cast iron shell as shown in Fig. 1, the shell
being filled with a patented compositicn packed in the shells under
heavy pressunre and then baked at a high temperatnre. ‘This compo-
sition forms an extremely solid mass and produnces the maximnm
per cent of friction
with the minimum
amount of wear on
shoe and wheel. All
parts are made in-
terchangeable and
the shoes and con-
nections are made to
fit any style of brake
beam, and can be
readily put on. The
Pittsbnrgh “Traction
Company, of Pitts-
burgh, has made a
record of 4476 miles
with the Kinzer com-
position shoes and
connections, whereas
the average records
P made previonsly

with cast iron shoes
i and heads was 1650

miles. ‘The shoe, it
is also clainied, wears
the wheel mnch less
than one of castiron.

it ——— e

SUPERINTENDENT
HAwWkKEN, of the
Rockland, Thomas-
ton & Camden Street
Railway, has com-

o ' pleted the new ex-
tension to the town
i of Thomaston, Me.,

- — the first car, decor-
T — e ated with U. S. flags
and bunting, and
with a band of music
on board, running
June 16. This piece of road is considered one of the best in the
state, and was pushed to completion in a very few days. The same
company has also completed this season a new electric line from
Main Street, Rockland, to Tillson Wharf.

THE Canton & Massillon Street Railway Company, of Canton,
0., will probably extend its lines to Navarre this sunimer.
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Third Rail Experiments at Nantasket, Mass.,

The second step toward the operation of its main lines by elec-
tricity was niade June 26 by the New Vork, New Haven & Ilartford
Railroad Company in the extension of the electrical equipment of
the Nantasket Beach line as far as Fast Weymouth, 314 miles along
the main line of the South Shore branch of the Plymouth divi-
sion, of which J. C. Sanborn is superintendent.

In determining upon this extension tlie overhead trolley system
in use on the Nantasket Beach branch was abandoned and the third
rail method of eontact adopted as the most readily adaptable to ordi-
nary railroad requirements. ‘This is the first time in the history of
railroads that the main line of a surface steant railroad lias been op-
erated by electricity taken from a conductor taid upon the ground,
as the Nantasket branch inaugurated just twelve nionthsago was the
first steam road in the world to which electricity was solely em-
ployed as the motive power.

While the third rail system for electri¢ roads is not new, it being
in use on the West Side and Lake Strect Elevated Railwaysin Chicago,
the rail beingr set outside the track, this isthe first instance of a
third rail being laid upon the permanent way of a trunk steam road,
between the rails of the service track. All the preliminary work
was carried out at the Schenectady Works of the General Electric
Company.

The current for the third rail section is brought from power
house No. 1 on the Nantasket line, over two insulated feeders of
copper cable laid along the tops of the poles which carry the over-
head wires of the Nantasket line. At the Nantasket Junction station
the feeders are dropped to the ground, and each is connected to its
own third rail,

The third rail is of peculiar shape, the end view resembling a
flattened A. It islaid midway between the two service rails of each
track. Fach section of third rail is thirty feet long, and weighs
ninety-three pounds to the yard. It is supported by three ash blocks
to each section, the blocks being let into the ties. ~Before use these
blocks are boiled in vacuum pans with a tar compound and thus each
pore is filled with insulating and preservative material. The insu-
lation is almost perfect. The continuity of the third rail circuit is
secured by attaching each end of omne rail to that of the next by
means of two heavy copper bonds. The line between Nantasket
Junction and East Weymouth is absolutely distinct electrically from
that between the first named stations and Pemberton. It is fed by
its own feeders and is provided with its own automatic safety appli-
ances which, in case of carelessness or accident to the third rail sec-
tion enter into action and cut all electricity off from it, rendering it
nothing more than a peculiarly laid stretch of track.

The current is taken from the third rail by two sliding shoes
hung loosely from the car, one suspended between the axles of each
truck immediately under the king pin by two links which allow it to
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the car is thirty-three feet. No third rail is laid at the crossings,
the circuit continuing between the broken end by means of lead
covered cables. At those crossings which are less than thirty fect
wide, one of the shoes is always in contact. At wider ones the im-
petus of the moving car brings the shoes into contact again before
the car can come to rest.

The baggage cars in use last year, cach of which was equipped

FIG. 1.—TRACK WITH OVERHEAD AND THIRD RAIL CON-

STRUCTION,

with four motors, have been abandoned, and the large sixteen-bench
open cars are alone employed as motor cars or locomotives. Sixteen
of these cars will be put into service, each equipped with two G. E.
2000 motors, two series parallel controllers, two automatic circuit
breakers, and an air pump and motor for the compressed air whistle
and brakes. The air pump combination is automatic in its action.

As soon as the press-

FIG. 2—CAR OPERATING ON THIRD RAIL SYSTEM—NANTASKET.

slide easily over the top of the third rail and make perfect contact
with it all the time. The current is brought to the motors through
the controllers and circuit breakers and returns to the track rails by
the wheels. The continuity of the return circuit is secured by
using a short tliick bond of copper cable to join together the ends of
each pair of track rails, the ends of the bond being fastened into the
flange of the rail. The distance between each of the two shoes on

ure in the main air
tank falls below nine-
ty pounds to the
square inch a small
knife switch is closed
by a spring, and the
motor starts.,  The
switcli is forced open
by the air pressure
as soon as that in the
tank reaches the nor-
mal.

The cars leave
Pemberton and run
with the overhead
system as far as Nan-
tasket Junction. The
trolley is then pulled
down and hooked
and the shoe strikes
the third rail, the pas-
sengers being un-
aware of the change
in the method of con-
tact. The regular
schedule of the elec-
tric trains between
Pemberton and East
Weymouth has been
in force since June 14,
but owing to the in-
completion of the
third rail section the
trains have been
hauled from Nantas-
ket Junction to Fast
Weymouth, 34
miles, by two steam
locomotives. A good
idea of the advantage of electricity as a motive power compared
with steam may be gathered from the fact that the two locomotives
burn each four tons of coal per day, while not more thau four tons
per day burned in the power house serve to generate sufficient power
to operate the whole seven miles of line between Pemberton and
Nantasket Junction by electricity. The construction of the sec-
tion has Dbeen carried out under the supervision of Col. N. H. Heft.
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A party consisting of President Clark, Vice-President Kendrick
and nearly all the prominent officials and superintendents of the
New York, New Haven & Hartford Railroad, together with Mayor
Frank E. Clark, of Bridgeport, Conn., W. J. Clark, general manager
of tlie railway departuient of the General Electric Com-
pany, and a number of officials of that company, boarded
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Compressed Air Motors on 125th St., New York.

The announcement was made last month that the Third Avenue
Railroad Company, of New York, would make a test this summer on

the large motor car at Pemberton, June 26, and ran with
the trolley as far as Nantasket Junction. The track on
whicli the third rail was laid was clear, and the motor ran
easily from the trolley system to the third rail system of
contact without stop, the trolley being merely pulled
down and hooked. This was the first niotor car run by
electricity over the third rail and the success of its opera-
tion fully justified the belief of Colonel Heft and the
General Electric officials in the feasibility of the system.

The car sped along without any difficulty or accident
whatsoever; crossings were passed and the shoe struck the
third rail again imperceptibly. Near West Hingham is a
crossing some 1200 ft. wide; added impetus was given to
the motor car and this crossing was passed without
difficulty. On the tangent on the West Hingham side of
Fast Weymouth, the motorman threw over the liandle
of the controller and it was estimated that a speed of
seventy to eighty milesan hours was attained. On arri-
val at East Weymouth, the car was switched over and
the return trip was made from East Weymouth to Pem-
berton in about eleven minutes, the distance being about
10% miles.

President Clark, of the New York, New Haven & Hartford
Railroad, and the other offictals expressed full satisfaction with tle
success that attended the first trip made by a steam railroad car over
a steam railroad track by means of electricity, although when
Colonel Heft closed the switch which threw the electricity for the
first tinle into the third rail, considerable doubt existed in the minds,

FIG. 3.—INTERIOR OF STATION,

not only of the president, but in those of the otlier officials as well.

Should the operation of this road prove successful, it is probable
that the third rail system will be extended as far as Braintree, a
station ten 1uiles out of Boston, and if the success of the new method,
under the ordinary condition of constant travel, fulfills all expecta-
tions, suburban service throughout tlie country will probably
nndergo a change.

Paper and Cloth as®In-
sulators.

Some interesting experinients
upon the subject of the insulating
qualities of paper and cloth under
different couditions of temperature
were described in a recent paper
by G. F. Sever, A. Monell and C.
L. Perry before the American Insti-
tute of FElectrical Engineers. The
following general conclusions, as
the result of the experiment, were
drawn

That paper is a better insula-
tion and withstands increase in
temperature much better than
cloth (shellac and varnish were not
used in any of the experiments),
oiled paper or oiled cloth.

That paper and cloth have a
maximum resistance when first
lieated at about 75 degs. C., and are
not injured mechanically under 180
degs. C.

_ That the point of maximum resistance for paper and cloth (in
this case 75 degs. C.) depends on the rapidity with which the tem-
perature is increased.

That all give a high resistance after cooling, but have little
mechanical strength,
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COMPRESSED AIR CAR.

its 125th Street line, of two compressed air miotors built by the Gen-
eral Compressed Air Company. One of these cars has just been
completed at Rome, N. Y., and is shown in the accompanying en-
graving. It measures twenty-eight feet over all and weighs about
18,000 lbs. with mechanisin. The air is stored under a pressure
of 2000 1bs. per square inch in reservoirs, sixteen in number, carried
on the truck and having a total capacity of fifty-one cubic
feet.

The motor mechanism consists of two simple link
niotion, reciprocating engines with cylinders 7 ins. dia.
X 14 ins. stroke, with valves cutting off at from one-
tenth to one-sixth, and applying the power by connect-
ing and parallel rods direct to the crank pins of the drive
wheels. The latter are twenty-six inches in diameter,
with wheel base of 7% ft.

In operation the full reservoir pressure is not used,
but it is lowered to 150 lbs. per square inch by a reducing
valve. After leaving the reducing valve the air is heated
to between 200 and 300 degs. by being passed through a
hot water cylinder carried on the car, the object being to
obtain more work froni the air and also to avoid the pro-
duction of extremely low temperatures in the air cylinder
which would otherwise result from the expansion of the
air.

The hot water tank is seven feet long and eighteen
inches diameter and is charged at the power station
before starting out. It is jacketed with non-conducting
material to prevent external radiation.

The car is also equipped with air brakes.

*

2
Electric Express Car in Brooklyn. K-

The accompanying illustration shows one of the new express
cars recently completed for the Brooklyn City Railway by the John

ELECTRIC EXPRESS CAR—BROOKLYN.

Stephenson Company, Ltd. A general plan of the express service
contemplated by this company was published in the last issue of the
STREET RAILWAY JOURNAL. The company proposes to engage
quite extensively in this business and before long to be able to have
from three to five collections and deliveries in all parts of the city.
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The Manufacture of Eleetric Railway Apparatus.

In the May issue of the STRENT RAILWAY JOURNAL the annual
report of the General Electric Company was summarized and dis-
cussed in detail, from a financial point of view, and taken in that
light it certainly repays most careful analysis. There are to be
found however in the details of the departnient reports some inter-
esting facts and figures that have for thie most part been passed
unnoticed by the various critics who have looked the statement over.
Tle facts and figures referred to are those embodied in the reports
of the first and third vice-presidents, and relate to the pliysical con-
dition of the company and the scope of its engineering work. The
value of these statements lies in the deductions that may be drawn
from them as to the relative importance of various branches of clec-
trical work at the present time and the probable direction in which
thesgreatest progress is to be made in the future.

A consideration of the Gemneral Electric Company as a manu-
facturing concern is of special interest owing to the history of its
growth and the number of different enterprises and varying lines of
electrical work that have gradually been brought together under one
organization. In this connection the accompanying illustrations,
showing the general arrangement of the company’s three great
plants at Schenectady, Lynn and Harrison, may not be without in-
terest as they show in detail the main characteristics of the works
in a form not heretofore published.

An interesting feature of the councern, and one not generally
understood, is the inclusion under one management of a group of
practically independent lines of detail work for the production of
mauy of the supplies used in the manufacture of the larger electrical
apparatus which forms the basis of the company’s business.
excellence of such supplies must of necessity enter largely into the
quality of the products which include them and it cannot fail to be
of advantage to the manufacturer to be thus relieved from the neces-
sity of reliance upon outside sources of supply. Most of these
special departments, including the porcelain works, the tube works,
the wire, cable, and insulating departments, etc., are located at
Schenectady, which brings them under the direct supervision of the
company’s eugineers,

The Lynn plant is given over to the manufacture of transformers,
nieters, railway motors, small railway geuerators, arc dynainos and
lamnps, small alternators, fan motors and some general supplies. ‘The
Harrison plant is devoted exclusively to the production of incan-
descent lamips. Every other product of the company comes from
Schenectady and all the principal offices are located there.

In the organization of the company there are three main depart-
ments, the sales department, the treasury and accounting departinent,
and the engineering and production department, the first, second
and third vice-presidents respectively being the heads of these
departments.

The company’s present working force comprises nearly 7000
skilled workmeu, of whom about 3500 are at the Schenectady works,
2500 at the Lynn works and 1000 at the Harrison works. The com-
pany’s total business for the year amounted to $13,315,000 toward
which the 509,000 h. p. in generators and motors which were pro-
duced and shipped, contributed of course, most largely.

A finer, more energetic and more thoroughly effective organiza-
tion than that which President Coffin has formed as the result of an
experience in this field extending over the past sixteen years has
perhaps never before been seen in any industry in this country. Mr.
Coffin is himself a man of rare administrative ability and a seemingly
tireless worker. He comprehends a kuotty problem instantly and
decides it frequently at the moment. He has the faculty ¢f accu-
rately judging character, and the company’s heads of departments
are men of the highest intelligence who are able to take a broad

rasp of affairs so as to build for the future in cases where the uere
interest of the moment might point to opposite and narrower
decisions. Inthe company’s service is a corps of trained engineers
which has no equal in any business enterprise in this country and
by means of which the company has always been able to be early in
the field with new appliances and developments in the art of elec-
trical engineering.

Much emphasis is laid in the report on the railway installations
made by the company upon the Baltimore & Ohio Railroad, the
Nantasket Beach branch of the New York New Haven & Hartford
Railroad, the Metropolitan West Side Elevated Railroad, of Chicago,
and to the power transmission plants at Sacramento and Fresno, Cal.,
Portland, Ore. and Pachuca, Mex. There can be no question that au-
thentic data such as is embodied in these statements coming from the
largest existing concern devoted to the manufacture of electric
power and lighting apparatus furnishes a more practical guide as to
the drift of the business and the lines of work undergoing most
rapid development than can be as readily gained from other sources.

The lighting department, moreover, cannot be passed by with-
out a word, for the entire plant at Harrison, as has been said, cover-
ing 179,502 sq. ft. of floor area and employing in the vicinity of 1000
hands, is given over entirely to the manufacture of incandescent
lamps. During the past year nearly 6,000,000 lamps were made and
shipped, certainly a comfortable business in itself, but these facts
only give greater emphasis to the wonderful growth of other branches
of the industry.

The sales department reports 8800 street railway motors sold
during the year. At the ruling prices of such equipments this ineans
a business of over $3,000,000 or about twenty-three per cent of the
total business of the company. The addition of the generators and
other supplies sold for railway purposes would probably double this
percentage, making a total little short of half the entire sales for the
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year. The cumulative effect of sucl an output is self evident and
its effect in this case is indicated by the statemient of the third vice-
president, who says that ““ the manufacturing costs have continued
to decrease, large reductions having taken place more cspecially
in railway apparatus which we have wade in large quantitics.”

Reduction in factory costs means also, of course, reductions in
the price at which the apparatus may be profitably sold and this in
turn has brought into existence many electricrailway systeius which
would not warrant the investment necessary to equip them at the
rates charged for station, line and car apparatus a few years ago.
That this has reacted to further swell the volume of the company’s
business there can be no doubt. Additional buildings are now being
added to the principal works at Schenectady to relieve the present
difficulties of production and for this it is safe to say the railway
business is largely respousible. In fact it is probably not unreason-
able to assert that the company’s later growth has been chiefly duc
to the rapid development of electric traction, and what is true of this
company in this respect is undoubtedly true in general of the whole
industry. Practically all the more important electric manufacturing
enterprises that lave appeared and disappeared during recent years
have comie into existence to compete with the older concern for the
railway business and the relative importance of such enterprises may
be taken as proportional to the degree of success attained in this
competition. The railway business was at the bottom of the early
combinations of the Thomson-Houston Company with the Bentley-
Knight and Van Depoele interests and of the Edison with the
Sprague Company.

The chief bone of contention in the bitter struggle between the
Thomsou-Houston and the Edison General Electric Companies who
formed by their consolidation in 1892 the present General Electric
Company, was the railway business. It is not proposed to belittle
or underestimate the importance of the electric lighting industry,
but it is certainly a fact that its rate of growth under present methods
appears to be fixed, and to some extent limited. It is probable that
electric traction will, in the future, divide honors with undertakings
for the long distance transmission of energy, but it cannot be denied
on the other hand, that with the perfection of alternating current
apparatus applied to such transmission the scope of electric traction
has been and will be enormously increased. Heretofore the chief
market lias been through the establishment of niore or less limited
systems in and about localized centers of population. Of course, all
of the more important franchises have been taken up and it
has been frequently asserted that the field for this class of electric
traction was practically filled. On the contrary, however, the de-
mand has been constantly increasing up to the present time and is
larger now than ever, as shown by the production figures already
referred to. Thisis due largely to the development of suburban
districts following the introduction of means of rapid transit, and
the consequent needs for further extension. Much apparatus has
also been absorbed through the displacement of old equipments by
more modern designs, and this process of change must continue to
be, for some time to come, a considerable source of business for the
manufacturers quite apart from new lines or extensions.

There are in operation to-day in this country alone mnearly 45,-
000 electric railway motors of which only about sixty per cent are of
the most modern form. Although much of the remainder is made
up of perfectly serviceable apparatus, as far as the mere running of
cars is concerned, all of this equipment must for economy’s sake be
soon replaced, as with the lower prices and higher efficiencies of
modern machinery few roads can afford to operate the older types.

The development of the art abroad will undoubtedly furnish in
the near future a market of considerable importance to American
manufacturers. FElectric traction has already been established upon
a secure footing in Europe, especially in Germany and elsewhere
upoun the Continent, and what has been done recently in Great
Britain, upon such representative installations as Bristol and Dublin,
has gone far to remove the well rooted prejudices against electric
traction by means of the overhead trolley aud has opened the eyes of
many of the local governments to the possible advantages to accrue
from an extension of the system and the conversion of existing horse
lines to electricity.

A strong preference for houe made products undoubtedly exists
abroad as is the case in this country, but if these products cannot be
purchased from local producers in the same degree of excellence as
American apparatus and for practically the same cost, the preference
is greatly affected and importations are naturally taken into consid-
eration.

The experience in electric traction gained in the United States
during the past few years and the large amounts of electric railway
apparatus that have been manufactured have had the effect not only
o? inmproving the design and efficiency of such machinery, but of re-
ducing the cost of its production. It is therefore probable that
European purchasers for some time to come will find it to their finau-
cial advantage to import motors, generators and other special sup-
plies for the equipment of electric roads rather than make them-
selves the vehicle of experiment for native manufacturers who must
of necessity pass through certain stages of development before they
can produce high class apparatus in any considerable voluine.

In its growth electric traction is following the lines through
which steam railroading developed. First came the local systems,
then the interconnection and re-interconnection of groups of such
systems and finally the main lines were established. The present
outlook for new electric railway work in this country would seem in
general to be in the second stage of the process, that is to say in
“interconnecting’’ or “‘interurban’’ lines, When this field has been
exhausted the exact analogy of progress will end, for if by that time
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GENERAL ELECTRIC COMPANY.

GROUND PLAN

SCHENECTADY WORKS.

Total Ground Area, y3.2r Acres.
Ground | Floor
BUILDINGS. Covered | Space
Sq. ¥t. 3q. kt.

It
* Carpenter and Pattern Shop | 27,046
* Iron Fouudry............ 27,078
* Office and Vaults. 46,350
“ Brass Foundry.. 8,278
* Machine, Forge ‘and Tin Sho op 14.376
Shed between 8 and 10. 120
* Muchine Shop . 31,000
* Machine Sho dp 5 356,000
Storage Shed for Coppe 6¢0
Machine Shop. au 48,746
3,906
31,242
13,827
* Wire Shop St 54,500
* Siemens Cable and
Department. . 45,140 47.215
t Storage for Tool 120 720
t Store House... 15,680 | 15,680
|

t Standardizing Laboratory.. 936 936
* Armature Disc Departme; 8,610 8,000
* G088 HOUSC. .uuvnyupurnn.n-- 1,800 1.450
i Com{:ound and Gable Shop 8,208 7,480
* Elec nc Supply Dept.. 25,383 69,500
#* 0p.. 5,068 5,317
* )lp Ja &£ Annenlmg Shop| 5,956 5,317
* Por¢elain Factory 18,114 32.6'3
* Boiler House. 5 983 850
t Stables..... 3 459 659
+ Store House. 18,642 17,838
* Tuhe Works........ 23,114 23,406
* Locomotive House 2,500 2,500
t Gate House 590 590
+ Hose House... 164 154
t Foundry S\IpPllG 968 963
R ¢ 968 968
i “ ‘“ T6H 768
+ Wash House. 500 800
+ Coal and Coke Hous 1,872 1,872
+ Wash House. 740 740
24 € . T4 | 740
481 | 484
810 800
740 740
1,188 1,188
200 800
820 820
766 2,286
48 + Gate House. 455 456
49 + Hose House 154 154
50 2,359 °| 2,369
51 1,787 1,787
52 2,675 2,675
53 780 780
54 1,627 1,621
56 5,6.10 11,200
56 mithy..... 880 880
51 Oil Puper Shop. 3,042 6,084
58 Shed........ 540 540
59 Paint Shop. 576 816
60 Store House 2,880 2,880
61 2,260 2,280
62 Hose House... 164 164
68 Lumber HOUSE..ovueeperoenns 1,662 1,562
64 Sned for Dlsc Tron and Coal| 1464 1,464
65 Hose Hou sos oense 164 14
66 Core Sa,nd Shed. ; 840 840
67 Coal Shed...... . 160 160
68 Charcoal Shed. 239 299
69 Japanning and S$mii 2,072 2,079
A Coal Sh 180 160
B t Pipe Storage. 136 136
70 t Sand Shed .. 3,237 3,231
* Denotes Brick Buildings. t Denotes Wood Buildings.
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TOTAL GROUND COVERED, IN SQUARE FEET.

West Lynn Works 149,902
River Works 141,344
Total 291,246

TOTAL FLOOR SPACE. IN SQUARE FEET

West Lynn Works 354,882
River Works 151,585
Total 506,467

GROUND PILAN

GCGENERAT,

RIVER WORKS.

Total Ground Area, 20.4 Acres.

102 Stories)
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4 Stories
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“1 Stories
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0 BELT
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\

CENTRE ST.
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/

FTLECTRIC COMPANTY.

WEST LYNN WORKS.,

Total Ground Area, 5.54 Acres.

Note.—t Denotes Wooad Buildings.
* Denotes Brick Buildings.
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7 INGS. ov're ace 7 Cov'red| Space T ov're ace

BUILDINGS A S(;J. o BUILDINGS. Govied qu. ks BUILDINGS. A ng =

30 | * Steel Foundry........ 30,990 |30,000 A * Machine Shop........ ,048 [36,712 G + Machine Shop......... 5,376 [10,752

30 A| t Cleaning Shed........ 5,100 | 5,100 A | * Boiler House'.J : & t9335 ! 809 H | * Machine Shpop an 3

3t | *Iron Foundry and Ma- A | * Engine House 602 550 Shipping... .|16,560 (61,626
chine Shop..... 64,890 |63,155 B * Machine Shop. 8,365 |28,020 13 + Brass Ii‘loundry.. : 9,024 | 9,024

3z | * Press and Tool Shop, B | * Boiler House. 550 465 I 1 Box Factory .| 4,480 | 4,480
Carpenter and FPat-| B * Gate House... 1,494 | 2,502 J + Machine Shop......... 6,630 |13,260
tern Shop. .. «vssswuvs 14,882 |27,848 C | * Machine Sho .120,803 |58,614 K | *Testing and Boiler

33 Gas House.. .| 1,612 | 1,612 C | * Boiler House, . 1,521 | 1,444 HouSE s s ws i s w0 8,780 | 8,245

3¢ | tOhce .o 720 720 C * Engine House 1,300 | 1,176 1, * Machine Shop......... 14,784 (364245

35 + Boiler House.... 1,276 | 1,276 * OEE: souen s aaps .| 5,969 |22,928

36 | * Store House . 7,205 | 7,200 D | * Machine Shop........ 6,870 25,304

37 | * Gate House. .ol 140 140 E | # Carpenter and Paint 5

38 | t+ Store House.......... 648 648 SHOP s cams s 07 s 2,920 | 7,773

39 | t Coaland Sand Shed..[12,410 |12,410 E | *0il House.. .| 1,530 | 2,892

40 | t Store Shed............ 840 840 F T Car Shop.a; coaee s s e 13,761 [13,761

41 t Coke Shed......... . 480 480 F t Machine, Forge and

42 | 1 Iron-Balling Shed....| 156 156 Smith-Shop ......... 7. 800| 7,800




ESSEX STREET GROUND PLAN
GENERAL ELECTRIC CO.
Harrison Works. Harrison. N. J.
32 Brick B'ld- Ground | Floor
or : Floor DEPARTMENT. Covered| Space,
Wood| 8" Sq. Feet|Sq, Feet
R B | 1 |Crescent Shipping.........ccoavvnnn 4638 | 4638
3 2 [Socketing . 4638
3 |Storage.. 4638
4 Crescent Clampmg 4638
B 2 1 |Photometer.. 6974 | 2225
34 @ 1 |Wire Lamp.. . 4749
% |Socketing.: « s wens s s suime » v s 6974
3 |Lamp Exhausting............. . 6974
4 |Tubulated Buib Storage...... : 6974
B 3 1 |Shipping and Stock....... .| 13029 | 12633
26 2 |Cleaning and \Vrappmg . 8598
2 |Office and Vaults...... ¥ 4827
5 3 |Glass Working.......c.e..n0us 5 13029
30 B 4 1 |Bulb Storage.........ooiiiinnn.n .| 3910 [ 3910
2 |Stem Inspecting and Storage # 3910
g 3 |Breakage... . ceswessowves s sreres 3 3910
29 @ | Clampingl. o ol e R 3910
B 5 1 |Bulb Washing and Preparing...... 1868 | 1868
5 | Breakage..; i sl nite o eeata ; s 1868
w 6 Bulb & Tube Recei 9809 | 9809
[ 7 'I:l B 7 CarbonizZing.: ; - cews - w5 o 3 90 s v 2433 2433
W o W B 8 Carbon Forming and Assorting.. 1550 | 1550
w 7y T B 9 Receiving & General Supplies..... 1721 | 1727
@ x = B 10 WA D s sl s s e e e 532 532
g 0 B 11 Chemical Laboratory.... ......... 684 684
0 w 12 Gasoline Tank House....... | 744 744
T I w 13 %ogee House 281 281
- 1 ibre 4252 2054
'u_. BERGEN STREET 14 ;: Expern:n ntal Laboratory.. 306
- 2 14 and Life Testing.... 992
e o} w 15 Fibre Winding..........c.ooooinni, 1000 | 1000
T L B 16 Carbon Treating. : .ces sevvis: 3700 | 3700
= T w 17 DAl STOrAZE - roinie v ermsmgss o orotata s et terete 371 371
o = w 18 Hose House....ooovvvuennnnnn i 64 64
(o] M I > w 19 Hose House: -z s s mas awsmm s a3 64 64
0n ; e} w 20 Gate FIOUBE. cuuus ¢ cwmn o v v s viwan e 192 192
5 " w 21 Hose, HOUSE: st . e o1 sieiaio i s & 64 64
¢ /] w 22 Pump House: -umen s cwws s onmisie vowin s s 240 240
B 23 1 {Lunch ROOM. .coueuruisnennooonnnss 1052 | I052
i 2 (Lamp Storage......cccoeveneeneenes 442
N 6 2 |Bulb Coloring........cooveriarennes 610
X '\ y 7 3 |Decorative Designing.............. 1052
‘\\ 7 B 24 1 |Sign Exhibiting and Storage.... .. 1518 | 1518
\ 2 | VALIDE e cntergs o o sataters srezate cae 1518
B 25 I |SEOrage...oocinsonossssos .| 529 529
7 2 [Machine Shop.. v 529
‘1 T R SRERDIANGS B 26 1 |Office . o upieio sivion ...| B8oo 800
| ' ‘,LB\ ‘ “HH N N 2 |Machine Qhop ............ 800
| | | NN N B 27 Barrel Storageiusa : e s suisisi vssie s 1244 | 1244
“ ’ ”l,,l‘y NN N B 28 Blower House........... 496 496
ST S o W | 29 TAmD BtOraFe. wss caumes veses & swps 5 7413 | 7413
. w 30 1 [Carpenter S op .| 5200 | 5200
2 |{Machine Shop......... 5200
3 [Crescent Lamp Qtorag 5200
B 31 Fire Pump House.. 580 580
w 32 Reservoir....c....... .| 1522 | 1322
B 33 Chimney....... 4 240
A B 34 Boiler House........cco000n .| 4625 | 4625
B 35 Engine and Dynamo ‘Room. ceel 4375 | 4375
B 36 Rlacksmith SROD: sassrs s cum s mess 179 179
’/ 2 7/ w 37 oY 450 S0GoE A90C05600 B0aR0aEENAI0 660 660
/ / Z w 38 Storage.. s.:n S waRs ¥ AT R 850 850
Z w 39 S EOTEIE E ureiusislamieioialoinis{iese ol ropaseielobie it 496 496
Total Ground Covered........... 89,899 sq. ft.
e T o2 sq. ft.
SUSSEX STREET Total Floor Space 79,5 : q
, | S CALE OR tEET | Total Ground Area...... a2l 06RacTES]
I 4 ] N !
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long distance electric railroading is practically and economically
possible. as in all probability it will be for passenger service, the
steam locomotive niust give way to electricity on through lines
already existing.

It is probable, of course, that some little time must elapse beforc
the consummation of all that is now deemed possible in this field,
but be that as it may, there is every reason to believe that in the
innmediate future, at least, the railway branch of the electrical indus-
try will continue to hold its own as a prime factor in the situation.

P
A 2

New Motor.

An additional motor equipment for fifty cars was recently pur-
chased by the Chicago City Railway Company from the Westing-
house Company, of a partially new design as 1lustrated herewith.
It is a steel motor possessing superior strength and magnetic qual-
ities, while it weighs only 1836 Ibs., and is known as the Westing-
house No. 12 B steel motor. The general shape of the frame of this
new motor is cylindrical, there being no excessive sharp projections to
cause magnetic leakage. The distribution of the inetal in the field
cores and fraine, as well as the proportions of the windings are such
as to provide a complete electrical balance. The two parts of the
case are machine fitted, thus eliminating air gapsin the magnetic
circuit and rendering the case dust and water proof. The axle and
armature bearings are provided with under wick oil feeds and the
grease cups have a by-pass channel for oil; this is drilled through a
body of metal left in one corner of the cup. There are also some
special features in the bearing shells and thrust collars.

The specifications for a pair of these motors required that they
should have a drawbar pull of 1820 lbs. runming continually at ten
miles an hour for two hours with a temperature of not more than 150
degs. F. above surrounding atmosphere, using not more than 1o1
amperes of current, and at the conclusion of a two hours’ continuons
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NO. 12 B STEEL MOTOR.

run the temperature of the commutator should not exceed 2350 degs.,
while they should be free from injurious sparking. The field coils
were required to stand a breaking down test of 5000 volts of direct
current from the copper of the coils, and the armature to stand a test
of 2500 volts alternating while a resistance of not less than one meg-
ohm measured from the copper conductors to the motors when cold.
The gears and pinions are of steel with cut teeth. Any electrical or
mechanical defects that might devetop within sixty days of. service
the contractors were required to make good.

e ———— 1@ G—

A NEW electric raitway in Hingham, Mass, was put in operation
June 22. The line connects with that of the Quincy & Boston
Street Railway Company and also with the Hanover & Norwell
Electric Railway, now nearly completed. It operates twenty-one
cars manufactured by Jackson & Sharp, mounted on Peckham
trucks and equipped with G. E. 800 motors. The road was instalted
by the firm of Tucker, Anthony & Company.
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Strect Cleaning by Electricity.

There has been turned out of the car works of the Rathbun
Company, of Deseronto, Ont., recently, an clectric setf loading car
for street cleaning, the invention of A. Jackson Reynolds to whom
U. S. patents for the device were granted June 23, 18¢6. The car
is twenty-two feet in length, and is fitted with the usual trolley
equipment. The brakes, motors, cte., are all situated above the
wheels and axles, so as not to impede the full action of the brush.

The car works on much the same principle as a carpet sweeper,
and discharges the dust into a receptacle in the body of the car, and, it
is claimed, will pick up thirty-eight cart loads without stopping. The
broom, which is fastened to solid heavy axles, is so arranged that it
always fills the case in which it is contained, a simple device chang-
ing the size of the latter to suit the changes made by the wear of
material. ‘The broom acts as well one way as another, steel deflectors
being so arranged that it can be run backward without any change
of machinery. The action may be reversed instantly, so as to throw
the dust one way or the other as may be desired. The broom may
bz extended so as to cover the whole street outside the car track if

ELECTRIC SELF-LOADING CAR.

necessary. Tor removing snow the car may be constructed as long
or wide as may be required.

For dumping purposes the floor is constructed in sections. The
car can be unloaded in thirty seconds, one man doing the whote
work by a lever. The inventor claims that this car will not only
sweep the dust from the streets, but convey it outside the city, thus
saving the labor of hundreds of men and horses. In operation the
cars can be used to clean the whole street, except a narrow strip at
each side from which the dirtis swept towards the tracks by the
usual horse brooms.

According to the superintendent of the Montreal Street Railway,
the car illustrated, which has been in operation on that line for a
short time, can clean fifty miles of street a day and its work has
been so satisfactory that the company is building a second car fromn
designs supplied by Mr. Reynolds.

— el ¢ @ > G————————

Work at a Large Car Factory.

The J. G. Brill Company has just finished boring a well whiclt
is 378 ft. deep. Wateris raised from it by a pneumatic pump of the
Waring-Prindle type. The well yields eighty or ninety gallons per
minute. The company has now a water supply sufficient for its
whole works. An electric transfer table with gipsy heads, etc., for
moving and transferring cars has also been recently installed. This,
in connection with the new incline for toading cars upon freight cars
greatly increases the ease of handling work. The incline can be
adjusted to suit any height of flat car. By its use loading becomes
as easy as pushing a carupan incline. Cars can be loaded at the rate
of one in eleven minutes.

The company is now puttingin about a mile of track with over-
head work, etc., and is taking in about six acres of ground into the
yard. This space is needed for storage, etc. The company has just
shipped 150 ten-bench open cars to the Nassau Electric Railway of
Brooklyn. These cars are thirty-feet long and are in what is known
as the No. 1 finish. They are in a light yellow (Oxford ochre) with
aluminum leaf letters.

Fifteen cars have also just been shipped to the Buffalo & Niagara
Falls Railway. They aretwenty-nine feet long, eight feet wide and
seat forty persons. Theyare fitted with cross seats and have two
compartments, one for smokers and one for regular passengers.
These cars are mounted on the new Perfection truck “No. 27
which has recently made such a reputation for easy riding for itself.
The cars are fitted with vestibule ends.

Twenty-eight cars have just been completed for the Akron, Bed-
ford & Cleveland Railway. They are thirty-two feet long, eight feet
five inches wide and seat forty-four passengers. They also have the
“No. 27"’ Perfection truck. The seats are transverse and are uphol-
stered in plush. They have one round end vestibule solid on one
side with folding doors on the other.
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A Unique Strike and Boycott, With Its Results

and Lessons.

By C. B. FAIRCHILD.

On the morning of May 4, the car men and some other employes
of the Milwaukee I*leetrlc Railway & Light Company went on a
strike. New men were imported from other cities, and on the
11th of the month the company was runuing the full quota of
cars. In fact quite a number of cars were run on the first day of the
strike aund every day following except on the two Sundavs the 1oth
and 17th, when at the request of the Mayor no attempt was made
to run cars, During the first few days of the strike there was con-
siderable rioting. Cars were stoned, the motormen assaulted, streets
were blocked by disabled wagons and in some places tracks were
torn up, and trolley wires cut. For several days cars were run under
police protection, the city police force being largely increased by the
addition of deputies. As soon as the strikers saw that they were
likely to be defeated they instituted a boycott, and called upon all
their sympathizers to refrain from riding on the cars. In this they
were highly successful, as they started opposition bus lines in ail
parts of the city, pressing into service alniost every type of vehicle
and importing a number of hotel carry-alls from nelghbormg towns.
The men who managed the busses were promised §5 a day by
the local union, but this promise did not materialize. A uniform
fare of five cents took a passenger to any part of the city, the routes
being designated on the sides of the vehicles. By threats, gross
misrepresentation and playing upon race prejudices, tliey succeeded
in turning away the patronage alinost entirely from the cars. The
receipts of the company for some days were not more than $150.

The company from the first refused to accede to thie demands of
the strikers, although the officers received all comunittees of the
strikers and their sympathizers aud stood ready to take back any of
the men as fast as vacancies might occur. The Common Council of
the city almost to a man sided with the strikers, and did everything
in their power to embarrass and annoy the company. The Mayor and
Chief of Police llowever stood by the company and made every effort
to protect the patrons and prevent the destruction of the cars and
the property of the company. The associations of merchants and
trades people took a hand, and so powerful was the surveillance, in-
quisition and spotting that eventhe friends of the company were para-
lyzed with fear and threatened social ostracism, so that they remained
at home or patronized the busses.

The published reasons for the strike were the refusal of the coni-
pany to yield to the demands of the mmen for an increase of pay from
nineteen to twenty cents per hour and for some minor changes in the
method of making the runs. The prime cause however was from
another quarter, it being the imove on the part of certain labor
leaders to force the compally into a recognition of the labor union.
The company knew from the first that a large number of the men
were satisfied with their wages. The strike was ordered and
managed from the first by W. D. Mahon of the Amalgamated
Association of Street Railway Euployes. Mr. Mahon after failing
in an effort to institute a strike in Philadelphia and Buffalo, took up
liis abode in Milwaukee some days before the strike was ordered and
remained six weeks.

The officers of the company were not entirely unprepared for
the strike, for there were indications of it for some time previous.
The general manager was away in New York and returned to the
to the city in response to a telegram, a few days before the strike
was instituted. When, however, it was evident that a strike was
imminent, the necessary prelimmar_\ arrangements to meet it were
made in Chicagoand elsewhere, especially for housing and feasding
the new employes. A caterer was engaged and arrangements were
made with Thiel’s detective agency of Chicago to supply men
promptly both for the places made vacant by the strikers and for
special deputies. Agents were sent to neighboring cities with au-
thority to engage new men promptly as soon as the swnal should be
given. The wisdom of these precautions was-soon mamfest for no
sooner was the strike declared at four o’clock on the morning of
May 4, than word was sent to the various agents and the first trams
front the neighboring cities brought new men to fill the various
pmltlons

TFidward R. Swett. a well known hotel man of Chicago, now of
Lake Harbor Hotel, Muskegon, Micli,, who had been engaged as
caterer, embarked on the first boat from Chicago and landed in Mil-
waukee with fifty colored cooks, a number of gas and coal ranges,
cooking utensils, table, furniture and provisions for feeding 1200

nien ; also canvas cots and blankets for the same number. The
lofts and vacaunt rooms in each of the seven car houses were util-
ized for dormitories, kitchens and dining rooms. Temporary tables
and seats were pr0v1ded by the company, and seven hotels were soon
in full blast. The new men while not on duty were obliged to remain
in the stations under police protection. The merchants would not
sell them or the company provisions and no one would entertain the
new men or sell themanything. It was not that there were not those
who would have been humane to have done so, but they were in-
timidated and afraid of being boycotted by the strikers and their
friends for an indefinite period. One or two boarding houses that
undertook to entertain some of the men were set upon by the strik-
ers, the inmates maltreated and the fronts disfigured by ink and
paint. The new men were fed and housed at the expense of the
company in addition to their regular pay, the contract price with
the caterer being $1.50 per day per man. The meals were served
from 4:30 to 1:30 next morning and the menu was very satisfactory
to the men. bamtary arrangements were provided and as each
squad usually had a barber among the number, the men made out
to get along very comfortably indeed. Tin plates and cups took
the place of china for table furniture, butas they were kept scoured
and_scrupulously clean, the nien did not complain. The superin-
tendent and hisassistants made a careful inspection of the quarters
every day and to this was due the acceptableness of the arrange-
ments. New men were imported from Chicago, Minneapolis, Grand

Rapids, Mich., Cleveland, Buffalo, St. Louis and Galena. The street
car ulanagers in nearly all of these cities responded cheerfully to
the company's call for help and assisted the agents in selecting
good men. In some cases the extra lists were turned over to the
agents and they were told to take any of the men who would go.
In only one instance did a manager refuse aid or encouragement.
The men engaged by the agents were furnished transportation to
Milwaukee. About six hundred men were imported by the com-
pany and about as many more came on of their own accord and
applied for work, and a splendid class of nien they were. When
the selections were finally made the company found that they had
a brighter, more gentlemanly and more efficient class of men than
formerly. It was noticed however that there was a marked differ-
euce in the ability of the men from different cities, due to the
training they had received in the previous service. Among the best
class of men chosen, those from Grand Rapids made an especially
good impression. That city furnished quite a large quota of new
uten, some leaving the service of the Grand Rapids company to go
to Mllwaukee glad to accept nineteen cents an hour in the place of
only fourteen paid in the former city.

Had it not been for the boycott the company would have been
the gainers by the strike. Fven now it will count asa gain in the
long run, for the managenient will be independent of labor unions
and other restraining influences. The attitude of the company
towards the strikers was commendable from the first. No sooner
was the strike declared than the company gave the men an offer for
twenty-four hours to return to work and subniit their grievances to
an arbritrating committee. Thisthe men declined. On the Thursday
following a committee of five from the Board of Aldermen, together
with a like number from the Merchant’s Association, and a committee
of strikers waited on the officers of the company to see if a settle-
ment of the difficulties could not be effected. They made no pro-
position, but the company offered to take back soo of the
old men at the former rates, giving preference to men with families.
The men offered to all return to work at old rates, but the company
refused to engage them. On Monday, the IIth at the request
of the Mayor, the State Board of Arbritration mvestlgated the
matter and made a report. The company proposed to the Board to
take back 350 of the men. The Board of Arbitration reported that
the strike was ill-advised and unwarranted, and recommended that
the men make terms with the company and get back to work as
soon as possible.

A committee of Republican politicians and office holders then
waited on the company. They made no proposition, but the company
through them offered to take back one-third of the men giving
preference to the men longest in the employ of the company. A
citizen’s committee was then formed and it was proposed to raise a
fund and deport the new men and so make room for the old men,
With this proposition the company refused to have anything to do.
Next a committee of retail merchants began work to induce the
strikers to modify their demands and as a result the strikers pro-
posed to all come back and work with the new men, the force to be
divided into three shifts and each to work one-third time. This the
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company refused as they were unwilling to employ goo men to do
the work of 300, nor were they willing to break contract with the
new men, for the proposition would reduce their pay from $6o to
#20 per month. Again the company renewed its offer to take back
one-third of the old men.

At this stage Samuel Gompers appeared upon the scene and
by liis counscl the strikers all proposed to return to work with the
new men and work ont shifts;, two of eight lours and one of four
hours. This the company could not accept as it was under con-
tract with tlie new men to give them work for ten liours a day at
nineteen cents, and the proposition would reduce all wages to $1.26%5
per day, and the company would not ask men to work for
for such low wages. Again the company proposed to take
300 men and guarantee pay for eight hours a day, work or no work.
Mr. Gomipers replied that he would rathier have the nmen beg from
door to door, and after a few days le left the city.

Nearly every organized society in the city even to the singing
societies and some of the churches sided with the strikers and
helped to enforce tlie hoycott. Merchants who patronized the street
cars were boycotted and in turn boycotted anyone who rode on the
cars. Druggists refused to scll soda water or cigars to anyone seet
to leave a street car and enter their stores.  Iven the Mayor after
issuing his proclamation was refused nieat by his butclher.

Race prejudice figured largely in the strike.  All sorts of absurd
statements were hatched up and quoted as coming from some of the
officers. For instance, it was commonly reported that Manager
Wyman had said that “ Ite had whipped the Irish in a New York
strike and lie would whip the Dutcli in Milwaukee ’.  DMany wore
cards in their hats bearing the words “ The Dutel will walk ”’. A
prominent German of the city in a public address is reported to
have demanded ‘“to know whether the Germauns present are ready
to concede that thie wlole Germandom of the city is to be ruled by
two Yankees (Payne and Wyman). We Germans are from old
famed for our courage; already in the year A. D. g1 Hermaun the
Cheruscan showed the world the courage of the Teutons as he
chased the Romans out of his country, and now shall we let our-
selves be dominated by the Yankees? Surely, if this happens, T will,
by means of the telegraph, request the emperors of Germany and
Austria to call home their former subjects because they have become
cowards, "’

Itis seldomn that street car managers with a strike on their
hands are called upon to stand up under so much pressure and per-
sonal abuse as were the three men who engineered the affairs of the
company during this severe ordeal. They certainly can lay claim
to having ‘“ good big back bones . They were threatened with
personal violence and even deatl:, by numerous letters, but through
it all declared that they were not afraid, while the merchants and
others seemed paralyzed with fear. The new men were a courageous
lot and stood up bravely under the threats and odium heaped upon
them. The addition of 1000such men must be a great gainto a city.
Fortunately there were very few accidents during the time of the
strike, the new nien being unusually careful.

The company supplied the new men with badges and stem
winding Elgin watches, these being purchased in quantitiesat a very
low figure. New hat badges were ordered, those for the conductors
being plated in gold, and for the motormen in silver, and perforated
for the mumbers. Even numbers were used cn conductors’ badges
and odd on the badges of motormen. After a month's time the
men were required to fill out application blanks and undergo a
surgeon’s examination and the regular examination by the superin-
tendent. New hats and uniforms were ordered, and at the end of a
month the business was going on as if nothing had occurred.

The hostile attitude of the public that made the strike and boy-
cott possible was based upon two charges made against the company,
one that two years ago the company declined to sell twenty-five
tickets for a dollar, a practice that had previously been for sonie tinie
in vogue. The principal cause liowever was a matter regarding
taxes. Some two years ago the city assessor discovered that the
franchises lield by the company were very valuable, and proceeded
to fix a tax rate at an estimated valuation of $3,000,000, thus increas-
ing the annual taxes to the sum of $65,000. The company showed
that it was not making money and was about to go into bankruptcy,
but the levy was made and the company had to go to the courts for
redress, and was successful, when the judge pointed out a way that
a reasonable increase of the taxes might be arranged. Other asab-
surd schemes were proposed, when the company took the matter
before the State Legislature, and a bill was passed taxing all street
railway companies in the state on tlieir gross receipts, in lieu of real
estate and other taxes. By this arrangement the company paid
bout $1000a year over former assessments, the amount being
for 1895 $22,303.94 as against $21,300.69 for 1894. Hadthe demand
of the assessor been for a fifty per cent increase of annual taxes the
company would not have objected, but wlen the proposition came
for an increase of 400 per cent it was obliged to act 1n self defence.

The socialistic element in tlie city sided with the strikers against
the corporation, and howled for a revocation of the company's fran-
chise and for municipal control of the railway and lighting interests.

That this strike, like all others, was ill advised 1s patent on the
face of it. The old mmen are out and are now glad to get on the extra
list, the company making no objection to their filing their applica-
tions, having given out that they hold no prejudice against themni.
The inflow of new men shows that the labor market is overstocked
and men enough could have been found at a few days’ notice to man
twice the cars were such a thing desirable. 7The manager states
that he finds it easier, or rather, finds a larger number of men skilled
in the handling of the controller and brake of an electric car, than
could be found to man a horse car properly.
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No one can object to the desires and efforts of the so-called
laboring classes to Dbetter their condition.  They would not Le true
to their native instincets did they not make the efforts. They have
rights and should dare to maintain them, but their methods ar
decidedly wrong. 1f men of this class would spend thie same amount
of energy in the direction of their own personal unfoldment, and in
perfecting their organizations along the lines of mutual helpfulness,
and cease to entertain a spirit of prejudice, antagonisni or revenge
against their employers or against corporations in geuceral, they svould
soon find and receive aid or encouragement, or at least would nullify
the alleged oppression of wliich they complain,

Strikes have a lesson for employers as well as cmployes and it
is time for the former to recognizc that there is a possible method of
training or teaching ( for strikes are born of ignorance ) that will
elevate the laboring classes, making them efficient and trustworthy
aud lielp them to sce that the interests of the employer and employes
are mutual, when what is now spent for detection, inspection and
strike expenses and losses can better be paid as additional wages.
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Opcening of the Lake Strecet Elevated Road.

The Lake Street Ilevated Railway, in Chicago, the secoud to be
operated  exclusively by clectricity, was opened for traffic last
month, the experimental runs which lhad been made previ-
ously having proved cntirely successful,  The road is one of the
Yerkes interests, and runs west from the vicinity of the Masonic
Temple for a distance of some 615 miles in double track. The elec-
trical current is, for the present, taken from the stations of the North
Street Chicago Railway Company.

The electricity is carried by the side of the service track upon a
third rail just outside the guard timbers. ‘This rail is supported by
pillar insulators set every six feet, and is protected by two planks sct
on edge.  This provision is made to prevent accident from any care-
lessness, and it will be impossible for the workinen to lay any metal
on third rail and track at once, while it will eliminate any chance
of shock. The current returns by the track rails and structure, and
the greatest care has been exercised to have the return circuit as
perfect as possible to prevent leakage. The feeders, of copper cables,
are carried on insulators at the side of the third rail and boxed over.

‘The motor cars are about the sanie size as those on the Manhat-
tan Railway. They are the rcbuilt cars formerly used with steam
locomotives on the Lake Street Elevated. Each train will consist of
three or four ordinary cars and one motor car at the head. The
motorman’s cab is at the front right hand corner of each motor car,
and contains the controller for turning the current into or out of the
motors; an automatic circuit breaker, which protects the motors
from any sudden rush of current;the air brake levers and an elec-
trically driven pump for the compressed air, which starts auto-
matically when the pressure in the tanks runs dow.

The electrical equipment of each car is the same as that which
the General Electric Company put on all the motor cars of the Nan-
tasket Beach branch af the New York, New Haven & Hartford Rail-
road and the West Side Elevated Railroad, also of Chicago, and in
addition to the apparatus in the cab, consists of two G. E. 2000 motors
(125 h. p. eacl), both motors being mounted on the forward truck.

New Tracek Switeh.

An electric track switch operated from the car has been in use
for the last eleven months on the lines of the North Hudson County
Railway Company, of Hoboken, N. J., with excellent results. It
was installed by W. C. Wood, of the New York Switch & Crossing
Company.

The operating mechanism consists of two powerful horseshioe
magnets in an hermetically sealéd iron box in the middle of the
track and connected with the switch tongue by a lever moved by an
agmature between the two magnets. An automatic locking and un-
locking circuit changer is provided which holds the circuit of the
operating magnet closed until the car has passed the switch, and
which then reverses and changes the circuit to the opposite magnet
to be ready on the approaclh of the next car. The magnets are of
low resistance and one terminal is grounded while the other is con-
nected with a short insulated section of track in front of the switch.
Every car passing along this insulated section with the current on
throws the switch, but if the motornian sees that the switch is already
in the right direction he coasts or travels by momentum over the
switch.
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Deviee for Mcasuring Bond Resistance.

A device for locating defective track rail joints on electric rail-
ways has recently been devised by John C. Henry, the well known
electrical engineer, now residing in Denver, Colo. Mr. Henry uses
a specially designed differential ammeter, containing two coils so
arrangegl that one end of each is connected with one rail, and the
other ends can be connected with rails at equal distances in front
and in the rear. Wlhen a current is passed through both circuits the
magnet coils in eacli oppose each other. In case of a defective joint
the instrument becomes unbalanced, and the needle will indicate
the defect in the direction it assumes and also the extent of the
defect. By means of the instrument an electrician, with the assist-
ance of two boys, can readily test and mark all of the defective joints
in several miles of track in a day’s time while the cars are running.
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Removal of Large Truck Works.

On June 25, President Edgar Peckham, of the Peckham Motor
Truck & Wheel Company, purchased at a referee’s sale, the Perry
Stove Works, which are situated on Van Rensselaer Island, Albany.
The works were built in 1889, and are comparatively new. The
plant includes over five acres of land and consists of several well
constructed buildings, chief among which are the main building,
71 ft. > 203 ft., foundry 129 ft. > 281 ft., and three large store
houses; besides there is a fine residence and numerous stables. The
plant isilluminated by electric light, heated Dy steam and equipped
with antomatic sprinklers in casc of fire. There is also one 250 h.p.
engine and another of 50 h. p. The shipping facilities are unsur-
passed. Goods can be shipped from the works directly on the boat
to New York, also on the West Shore, New York Central and Dela-
ware and Hudson Railroads, and by short connection on thie Erie,

Owing to the large and rapidly increasing business of the Peck-
hami Company Mr. Peckham has been considering for some time the
acquirement of larger and niore commodious quarters. In a recent
interview Mr. Peckham stated that while for a number of reasons
he should dislike to move his works fromn Kingston, he had practi-
cally decided to do so. In a week or so, Mr. Peckham said, he would
look over the new works and would then definitely decide.

The popularity of the Peckham trucks has been marvelous. To-
day the trucks are not only used all over the United States, but in
Japan, Brazil, Australia, France, Ireland, England and other foreign
countries. Over 5000 Peckham trucks are now running on cable
and electric roads in Greater New York, while over 1000 are in use
in DPhiladelphia. Besides the four different kinds of Peckham
trucks—Excelsior, Standard, Extra Loug and Double—tlie concern is
now constructing and furnishing storage battery trucks and special
trucks for compressed air and mining work. Since the first of the
year the concern has turned out 1300 trucks, being as many as was
made all last year, and before the year closes cousiderably over 2000
trucks will be constructed. The daily output now averages eleven
trucks a day, and during May 280 trucks were built. I‘rom 125 to
130 hands are engaged at a pay roll amounting to nearly $1300 per
week. Last year over $10,000 worth of new machinery was placed in
tlie factory.

The concern is now rushed with orders and working night and
day. Teckham trucks are constantly growing in popularity and the
company reports the following orders for June: Union Traction Com-
pany, Philadelphia, Pa.; Metropolitan Street Railway Company,
New York City; Lynn & Boston Railroad Company, Iynn, Mass.;
Worcester Construction Company, Brookfield, Mass.; Bristol Belt
Line Railroad Company, Bristol, Tenn.; Hagerstown Traction
Company, Hagerstown, Md.; Metropolitan Railroad Company,
Washington, D. C.; Butte Consolidated Railway Company, Butte,
Mont.; Steinway Railway Company, Long Island City, N. Y.;
Oswego Street Railway Company, Oswego, N. Y.; Bradford Electric
Street Railway Company, Bradford, ’a.; American Wheelock FEn-
gine Company, Worcester, Mass.; Plattsburgh Traction Company,
Plattsburgh, N. Y., Baltimore City Passenger Railway Coinpany,
Baltimore, Md.; Kingston City Railroad Company, Kingston, N.
Y.; Bergen County Traction Company, Fort ILee, N. J.; George-
town & Tennallytown Railway Company, Georgetown, D. C.; Ryder
Compressed Air Motor Company, San Francisco, Cal.; Clinton &
Leominster Railway Company, Leominster, Mass.; Calumet Electric
Railway Company, Chicago, I1l.; Coney Island & Brooklyn Railroad
Company, Brooklyn, N. Y.; Mobile & Spring Hill Railway Com-
pany, Mobile, Ala., Hingham Street Railway Company, Hingham,
Mass.; Worcester Suburban Street Railway Company, Worcester,
Mass.; Wakefield & Stonehant Street Railway Company, Wakefield;
Mass.; North Woburn Street Railway Company, Woburn, Mass.;
Woburn & Reading Street Railway Company, Woburn, Mass.;
Somerset Traction Company, Skowhegan, Me.; General Construc-
tion Company, Derry, N. H.; Bangor, Orono & Oldtown Railway
Comipany, Bangor, Me.; Braintree & Weymouth Street Railway
Company, Braintree, Mass.; Woonsocket Street Railway Cowmpany,
Woonsocket, R. I.; Passaic & Newark Electric Traction Company,
Passaic N. J.; Dublin Tramway Company, Dublin, Ireland; Consoli-
dated Traction Company, Jersey City, N. J.
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Personals.

Mr. Albert Strauss, treasurer of the Standard Air Brake Coni-
pany, was niarried June g to Miss L. M. Lord.

Mr. F. H. Tidman lias been appointed manager of the Lake
Omntario & Riverside Railway Company, of Oswego, N. V.

F. P. Fish, General Counsel, and J. P.Ord, Second Vice-Presi-
dent of tlie General Electric Couipany, sailed for Europe on June 27,
on the steamship ‘‘ La Bretagne.”

Mr. S. Dana Greene, of the General Electric Company, was
married June 25, to Miss Chandler, daughter of Rear-Admiral
Chandler, of the United States Navy.

Mr. E. W. Sherman, former superintendent of the North Chi-
cago Street Railway Company, has connected himself with the Brod-
erick & Bascom Rope Company, of St. Louis, Mo.

Mr. Walter E. Harrington has severed his connection with the
Cutter Electrical & Manufacturing Company and has been appointed
general manager for the Consolidated Electric Railway interests in
Camden, N. J., and vicinity.
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Mr. Edward J. Wessels, general manager of the Standard
Air Brake Company, sailed for Europe on the steamship ¢ Spree ”’
on June 30. Mr. Wessels will go abroad on business connected
with his company which has sold a large number of brakes abroad,
especially in Germany

Commodore George W. Melville, the well known authority
upon steam engineering, received last month the degree of Doctor of
Engincering from the faculty and trustees of Stevens Institute.
This is only the second time in the history of the institute that this
degree has been conferred.

Mr. Richard S. Jerome, who was formerly traveling salesman
for the Central Electric Company, with whom he spent four years,
and who afterwards was connected with the American Heating Cor-
poration, of Boston, has been engaged by the Gold Car Heating Com-
pany to sell its products on the road.

Mr. Edward Guy Waters, who for the past three years has
been manager of the Pittsburgh office of the General Electric Com-
pany, has been transferred to the New York office of that company.
Mr. Waters will remain in the railroad department of the company
in which he has made a very successful record.

Mr. H. P. Hirsch has been appointed Eastern representative of
the McGuire Manufacturing Company, with headquarters at 26 Cort-
landt Street, New York. Mr. Hirsch has been engaged in newspaper
work for a number of yearsin Chicago where he has achieved an
excellent reputation as an energetic and up-to-date journalist.

Mr. J. A. Hanna who for a long time has represented the
McGuire Manufacturing Company in the East, has formed a business
connection with the Peckham Motor Truck & Wheel Company.
Mr. Hanna is one of the best known and miost popular men in-the
trade and carries the best wishes of his friends in his new position.

Mr. George H. Baker, formerly editor-in-chief of the National
Locomotive and Car Builder, will comwmence in July the publica-
tion of a new monthily magazine devoted to railroad interests. Mr.
Baker has lhiad long experience as a railroad engineer and master
mechanic and the prospectus for the first number of this new maga-
zine shows that it will contain inatter of practical value to steam
railroad managers and engineers.

Mr. Armand Requier sailed last month for London in the inter-
ests of the Westinghouse Electric & Manufacturing Company, and
will instalt an electric railway in Rouen, hishome. Mr. Requier isa
native of Irance and has been connected with the Westinghouse
Cowmpany for a number of years, during which he has installed a
number of railway and other electrical plants. He has just returned
via San Francisco from Guatemala, where he had charge of the in-
stallation of an electric power transmission plant using Westing-
louse apparatus.

Mr. Garret A. Hobart, who was nominated for vice-president
last month by the Republican party, is president of the Paterson, (N.
J.) Railway Company, and takes an active interest in its manage-
ment. In spite of his
many other engage-
ments he finds time to
devote a great deal of
his attention to this
property, and its pres-
ent efficient condition
is largely due to his
personal efforts. Mr.
Hobart was born June
3, 1844, at Long Branch,
and was graduated fron1
Rutgers College in 1863.
He chose the law as a
profession and soon se-
cured success in this as
in business and politics,
serving as State Senator
and in other responsible
positions. For eleven
years he was chairman
of the Republican State
Committee of New Jer-
sey, and since 1884 has
been a member of the
Republican National
Comumittee, e has remarkable executive ability and is president
or director of a large number of corporations, engaged in transpor-
tation, banking or manufacturing. From his long business experi-
ence he is well fitted to act as presiding officer of the Senate.

Mr. W. H. Wilkinson has recently accepted the office of gen-
eral manager of the Diamond Truck & Car Gear Company, whose
truck for street railway service is well known. Mr. Wilkinson has
had a long experience 1n railroad work, both steam and electric, and
is well qualified to know the needs of railway service. For four
years he acted as superintendent of motive power of the Meriden,
Waterbury & Connecticut River Railroad, and later for the same
number of years as superintendent of motive power of the Danbury
& Norwalk Railroad Company. After leaving the service of this
latter company he entered that of the Pennsylvania Railroad, with
which he remained for ten years, engaged in the motive power de-
partment at Altoona of this extensive system. With the develop-
ment of the electric railway interests Mr. Wilkinson decided to en-
gage in that field, and accepted the position of superintendent at
Kingston with the Peckham Motor Truck & Wheel Company. He is
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pushing and cnergetic and says that he intends to securc a large pro-
portion of thie orders for trucks which may be given during the
coming season.

Mr. Louis J. Magee, manager of the Union Iilektricitiits Gesell-
schaft (Union Electrical Company), of Berlin, Germany, has bheen
making a four weeks’ visit to this country, returning to Furope the
latter part of May. Mr,
Magee was born in
Malden, Mass, After
taking lis degree at
Wesleyan  University,
Middletown, Conu., lie
centered, in 1885, the
works of the Thomson-
Houston lectric Com-
pany, at Lynn. Ie
carried out severat elec-
tric lighting installa-
tions in New England
and Florida, and then
spent a year and a half
in electrical work in
Lima, Peru, in the in-
terests of liis company.
From that time on, Mr.
Magee’s work has been
chiefly witlhi foreign
countries. Seven and
a half years ago he took
charge of the European
office of the Thomsou-
Houston Electric Com-
pany, at Hamburg—a
position which brought
him into connection
with most of the Furo-
pean countries, and afforded wide opportunity for travel. TFour
years ago the German Company, of which Mr. Magee is manager,
was organized for the manufacture and installation of electrical ap-
pHances chiefly on the basis of the experience of the General Flec-
tric Company.

This company has had great success especially in street railway
work in Germany, Belgium and Austria. It is manufacturing street
railway apparatus, meters and electrical apparatus for power trans-
mission, but has devoted itself little to lighting work.

LOUIS J. MAGEE.

AMONG THE MANUFACTURERS.

McCarthy & Woodward, of Chicago, agents for the Wheeler
Rail Joint Company, are now located at 1332 Monadnock Building.

The J. G. Brill Company, of Philadelphia, has discontinued its
Western office. F. C. Randall, the Western sales agent, will travel
from Philadelphia, taking in the Western states as heretofore.

J. Holt Gates has opened a storeroom at 311 Dearborn Street,
Chicago. He will handle the C. & C. Electric Company’s motors
and dynamos and other good specialties in the electrical field.

The Pioneer Electric Works, of Chicago, are unusually busy
on repair work. The company rewinds and repairs electrical machi-
nery of every make and description and gives special attention to
street railway work.

J. M. Atkinson & Company, of Chicago, report that the sales of
the ““horse shoe’’ rail bond lately brought out by them have greatly
exceeded their expectations, the orders coming from some of the best
and largest roads in the country.

Creaghead Engineering Company, of Cincinnati, reports a
number of inquiries and orders for its flexible brackets and other
line material. These orders conte from quite every section of the
country and reflect the popularity of these goods.

J. A. Fay & Company, of Cincinnati, have recently received an
order from Alexandria, Va., for a complete planing mill outfit, con-
sisting of a dimension planer, two flooring machines, an inside
moulder, self feeding ripping saw, cutting-off saws, exhaust fans, en-
gine and boiler,

The Standard Railway Supply Company, of Chicago, is now
pleasantly located in the new Fishier Building, corner Dearborn and
Van Buren Streets. The company is handling a full line of the R.
D. Nuttall Company’s products; bronze and brass car trinunings and
standard electric railway material generally. The company reports
business as very satisfactory.

George Cradock & Company, of Wakefield, England, write
us that they have discharged their United States representative, T.
A. Wigham, and that they are now desirous of appointing agents in
different parts of the United States for the various centers, not only
for their street railway cables, but also for mining ropes, which form
a very large and extensive portion of their business.

The Berlin Iron Bridge Company, of Kast Berlin, Conn., has
a contract for furnishing steel trusses for the new building which is
to be erected by the Holyoke Gas Company, of Holyoke, Mass.
The building is fifty feet wide and sixty feet long. Roof trusses are
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entircly of steel, and the covering is slate. No woodwork or in-
flannnable material will he used anywhere in the construction.

The Oshkosh Logging Tool Company, of Oshkosh, Wis., is one
of the most extensive manufacturers in the world of tools adapted to
street railway, clectrie lighting, telegraph and telephone line con-
struction, embracing pay-out and take-up reels and such other tools
as are necessary for haudling and putting up poles, wire, ete. Tl
company has a reputation for good tools and reports a very satisfac-
tory business.

The Sunbeam Incandescent Lamp Company, of Chicago, has
removed its offices to suite 1509-10-11 Monadnock Block, These
rooms have been fitted up especially for the use of the Sunbeam
Contpany and the other Hnes Mr. Terry is counected with, namely,
thie Lakon transformers, the I. T, I circuit breakers and the C-S
switclies, The rooms arc handsomely fitted up and very complete
and convenient.

The Brown Hoisting & Conveying Machine Company has
just sold to E. D. Smith & Co., contractors, two standard ten-
ton locomotive cramnes, to be used on the work of extending the
wheel pits of the Niagara Ifalls Power Company to accommodate
seven niore 5000 li. p. turbines.  The cranes will be fitted with extra
large drmus to take the great length of rope that will be required in
hoisting out of the wheel pits.

The Crane Company, of Chicago, Ill., lias just published two
very handsomte panels 22 ins, ¥ 134; ins., one representing one of
the Crane 24 in., high pressure gate valves weighing 6200 Ihs., and a
small child in the background; the other, one of the Crane patent
nietallic disk valves held by a bright looking machinist about five
years of age. ‘The engravings are very handsome and make an at-
tractive ornament for the wall.

The Snow Steam Pump Works, of Buffalo, N. Y., liave pub-
lished a very handsomie pamphlet descriptive of their pumps for
water works, ‘The left hand page contains cleverly written and
tastefully illustrated matter relating to different applications of Snow
pumps to water service, and the right haud page a handsome half
tone engraving of different pumps. Altogether the pampllet is one
of thie handsoniest whicli has ever reached this office.

The Falk Manufacturing Company, of Milwaukee, Wis., lias
recently added to thelist of roads using the Falk cast welded joints
the following: Brooklyn City & Newtown Railroad Company,
Brooklyn, N. Y., Brooklyn Heights Railway Company, Brooklyn,
N. Y.; Milwaukee Electric Railway & Light Company, Milwaukee,
Wis.; Lindell Railway Company, St. Louis, Mo.; Missouri Railroad
Company, St. Louis, Mo.; Capital Traction Company, Washington,

F. E. Marsland, of New York, is doing an excellent business
in the supply of enameled iron signs. These are supplied by him in
any quantity and in any color or combination of colors. They are
especially adapted for street railway use and can either be carried on
a car or employed as station or street signs. The advantages of
enameled signs for these purposes are that they are attractive, dura-
ble and easily cleaned. They will withstand the effects of weather
in all climates and will practically last a lifetime.

The Broderick & Bascom Rope Company, of St. Louis, Mo.,
tendered at its works a reception to the members of the American
Society of Mechanical Engineers, during the recent mieeting of that
society in St. ILouis. Fach member was also presented a piece of wire
rope landsomely mounted, as a paperweight. In recognition of the
courtesies of the Broderick & Bascom1 Company, the society passed a
set of resolutions thanking the company for its action and for the op-
portunity of studying the methods of manufacturing wire ropes.

The American Electrical Works, of Providence, R. 1., whose
originality in advertising lines is well known, have sent a reminder
to their friends that the Fourth of July is near. This memento of In-
dependence Day is a wooden and pasteboard gun,alleged to be a fac-
simile of the original gun which Johnny was told to get. The
American Electrical Works reconmnend their friends to watch the
bull’s eye when they shoot the gun and also to remember that the
best bare and insulated wires can be purchased at their works in
Providence.

The Standard Air Brake Company, of New York, received
June 15 still another order from Australia for brakes. This makes
the fifth order received by the Standard Air Brake Company from
that country, and as it calls for thirty-one outfits is the best kind of
testimonial that the former equipments have been most satisfactory.
The company’s extensive FEuropean business has compelled the gen-
eral manager of the company, Edward ]J. Wessels, to make another
trip to Europe during the past month and the outlook for brakes is
most encouraging.

The Diamond Truck & Car Gear Company, of Kingston, N.
VY., will hereafter have its principal office in the Havemeyer Build-
ing, New York City, and thie works will remain as before at Kings-
ton. The company has been reorganized and among those inter-
ested as stockholders or directors are A. N. Brady, of Albany; W. F.
Sheehan, of Troy; Hon. Chas. N. Preston, president of the Kqui-
table Securities Company and John E. Searles, president of the
Western National Bank and secretary and treasurer of the American
Sugar Company. W. H. Wilkinsonis superintendent of the works.

The Universal Filter Company, of Philadelphia, ’a., reports
an increasing demand for its oil filter. The device, including the
filtering material, can be easily cleaned without removing the oil
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from the filter or the filtering material from the chamber, and this
important point is one of the clief advautages of the device. The
company builds filters in three sizes with a capacity of two barrels,
fifty gallons, and twenty-five gallons, It is now in use in a number
of plants including that of the Hestonville, Mantua & Fairmount
Passenger Railway Company of TPhiladelphia and the new Phila-
delphia Bourse, where it is giving good results.

The International Register Company, of Chicago, lias been
very busy all the spring, getting out orders for its numeral stationary
register. This machine was put on the market last year after more
than a year spent in perfecting and trying it, and there are now a
large number of them in service in all parts of tlie country from
whiclh there has been no complaint. ‘These machines have superior
wearing qualities and are guaranteed for five years. The aluminum
dials give them a fine appearance in the car, and do not tarnish or
crack. As the dialis the most prominent part of a register, it is
quite an advantage to have one that always looks like new.

The Bates Machine Company, of Joliet, Ill., builder of the
Bates-Corliss engiue, etc., is crowded with work to the full capacity
of its shops. In fact the works have been running day and night
for the past sixteen months. Late shipments and orders now in
hand are as follows: Missouri, Kansas, Mississippi, I1linois, Indiana,
Kentucky, Ohio, Michigan, New Jersey, Virgiuia, MeXico, South
Africa and Japan. These orders all range from 100 h. p. to 500 h. p.
and are alt for Corliss engines with the Bates valyve gear. The com-
pany is now manufacturiug the improved feedwater heater, purifier,
oil separator, cte., under the Cookson patents, and reports great
success with it.

The Milwaukee Electric Railway & Light Company has
lately been putting in some new track on Oakland Avenue, Milwau-
kee, using heavy 7T rail sixty feet in length. The joints were cast
welded by the Falk Manufacturing Company. Owing to a pressure
of otlier work by the street railway company, this picce of track was
left frout ten days to two weeks after the joints were made, the rails
being exposed throughout from the tread to the base for the whole
length of the track during this time, the days being excessively
warin aud tlie nights cool, and yet the track remiained in perfect
alignment and condition, a photograph of the same showing the
track as straight as an arrow.

The Standard Air-Brake Company, of New York, has recently
received a handsome testimonial to the value of its brakes from the
Akron, Bedford & Cleveland Railroad Company. Thisrailroad cour-
pany iustalled in the early part of 18g6 tenair brakes of another make,
and soon after, at the request of the Standard Air-Brake Company
allowed it to equip one of its cars with brakes. Asa result of the
competitive test of the two systems an order ias been given to the
Standard Air-Brake Compauy for the equipiment of all the new cars
of the A. B. & C. road. As these cars make as high as forty-eiglit
miles per hour and as thie grades at one point of the line are over
thirteen per cent, the importance of the order is at ouce appreciated.

J. A. Fay & Company, of Cincinnati, O. manufacturers of
wood working niachinery recently received a very large order from
Yokolania, Japan. During the recent contest with the Chinese the
Japauese saw « large railroad shop fitted out by J. A. Fay & Com-
pany miany years ago. ‘The Chinese had made very little use of it,
but the Japauese instead of taking the old plant down and trans-
porting 1t to Japan, came to the United States and bought a some-
what similar though more complete outfit for their government
railroad shops. This is the largest order ever given by them for an
outfit of wood working machinery, and it has attracted much atten-
tion, as these shops are intended to be the finest in the East, if not
in the world.

The Mica Insulator Company, of New York, has for distribu-
tion to railway managers a sample of its style B flexible micaunite
plate designed as an insulator for armature slots, armature bodies,
field magnet coils, ete. Its extreme flexibility will allow it to be
bent in any position desired. Itis furnishied in sheets 36 ins. > 36 ius.
and of any thickness desired from .or in. up. The company states
that the deniand for micanite specialties is on the increase both in
America and in Europe, and that the company’s Loudon and Schen.
ectady factories are kept very busy filling orders. The forms in
which the compauy furnishesmicanite are of large variety and for all
the common uses to which the material can be put. The compauy
las also a large trade in Empire cloth, linen and paper, and in niica
for electrical uses, either cut or uncut.

The H. W. Johns Manufacturing Company, of New York,
lias published a new catalogue of standard size with its former cata-
togues and descriptive of the many electrical appliances manufact-
ured by it. A number of new devices are iltustrated, prominent
aniong which the reader will notice the H. W. J. electric car heater.
In this the resistance wire is first wound with asbestos tliread and
then woven into cloth with an asbestos warp. A piece of cloth con-
taining a certain quantity of wire is fastened by fireproof insulating
cement to a sheet of asbestos miltboard, which forms its support.
The wlhole is then enclosed in a neat covering of perforated steel

plate. The steel covering is then japanned with an insulating com-
pound. The heaters are controlled by a patented knife switch, which

can be adjusted to give three different degrees of heat.

The Electrical Mutual Casualty Insurance Company, of
Scranton, Pa., reports that it is meeting with pronounced success in
its organization of street railway managers—for the purpose of
caring for the accident losses of their respective roads. Over forty-
five roads have joined and as many more are applicants or have sig-
nified their desire to join as soon as their present insurauce expires.
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A skilled legal board has been organized, together with adjusters and
detectives, and every means taken to promptly ascertain the assured’s
liability in all accidents of a serious nature. By avoiding litigation
if possible by prompt settlement, it is the association’s desire to cul-
tivate a better public feeling toward the assured in their respective
localities. The organization promises to be a successful feature of
thorough and conservative street railway management.

The Deane Steam Pump Company, of Holyoke, Mass., has
published a small pamphlet giving the report of the superintendent
of the Andover (Mass.) Water Works on the performance of the
steam puinp used in the Water Works station. The records show that
the duty has been developed in every-day work. This duty averages
about 133,000,000 ft. 1bs. per one hundred pounds coal for short runs
of aboutsix hours. In a nine hour run a duty above 137,000,000 has
been obtained. The superintendent adds, ‘‘ one great feature is the
case with which thie pumpisoperated. I am more than well pleased
with the pump. Its operation exceeds my anticipations.”’ It should
also be stated that a premium of $25 per 100,000,000 ft. 1bs. above
125,000,000 was offered to the pump manufacturers, and that this
premiun was won and amounted to $%97.50.

The Ohio Brass Company, of Mansfield, O., reports numerous
orders recently for the Wood’s flexible pole brackets, which it is
nianufacturing exclusively under letters patent. The amount of
these sales so far this year has far exceeded that for all of last year,
which of course is highly satisfactory. The selection of this style of
flexible pole bracket by the engineers of some of the leading roads
in the country after making a thorough investigation, and in some
cases an exhaustive trial of the different kinds now on the market,.
would seent to indicate that they ave meeting with widespread favor
and approval. The Ohio Brass Company has recently distributed to
the trade a very neat descriptive circular, setting forth the merits of
the styles A and B brackets, which will, no doubt, prove interesting
to any wlio contemplate erecting bracket construction in the near
future.

The Berlin Iron Bridge Company, of East Berlin, Conn., has
secured a contract for a steel rolling building, 103 ft. )X 112 ft., from
the Penusylvania Bolt & Nut Conipany, of Lebanon, Pa. The build-
ing will liave a steel frame, and roof and sides wilt be of corrugated
iron. The same company has also received an order froni the Glens
T'alls Paper Company, of Glens Falls, N. V., for the trusses of a new
building which this company is now erecting. The new works of
this company will consist of a miachine room 67 ft. )X 217 ft., a
machine room 52 ft. > 167 ft., a finishing room 5o ft. X 100 ft. and
two boiler houses of sontewhat smaller diutensions. On all these
new buildings the company wilt place roofs supported by steel
trusses. This form of construction is cspecially adapted for factories
devoted to the manufacture of paper, and wherever new buildings
are put up, or old ones remodeled, steel is almost invariably used.

The Loando Hard Rubber Company, of Boonton, N. J., is
manufacturing of the best hard rubber a full line of troltey hangers,
single and double pull-off insulators and strain insulators. The
rubber is moulded in a single piece upon the bolt and is suspended
by sheet mtetal parts of brass or steel, as desired, instead of castings.
The insulators are the invention of John J. Green, and their particu-
lar advantages are superior insulation and light weight combined
with ornamental appearance and ample strength. ‘The hangers
weigh only ten to twelve ounces. The insulating bell of hard rubber
has a doubte skirt to increase the surface distance and prevent leak-
age. 'The appecarance of the insulators encased in polished lacquered
brass or steel is striking, while the merits of the best hard rubber as
insulation are undeniable. The difference in cost between heavy
castings and the light metal used enables the company, it is clained,
to use a high quality of rubber at prices as low as other makes.

The Standwood Manufacturing Company, of Chicago, sup-
plied all of the steel steps of the cars used 1n Minneapolis and St.
Paul, described in the June issue of the STREET RAILWAY JOURNAIL
and the officers of the company speak of them in the highest terms.
It is also probable that the small number of accidents on the cars
of this company, to which reference was made in our last issue is in
a considerable measure due to the use of these steps, as- owing to
their construction slipping upon tliem is almost impossible. The
new universal sanitary street car of the Dry Dock, East Broadway
& Battery Railroad, described in the Juneissue of the STREET RAIL-
WAY JOURNAL, is also equipped with these steps, a fact which was
not mentioned in the article last month. The Dry Dock Company
in the construction of this car was anxious to make it a model and
chose the best which the market afforded, so that Stanwood steps
becanie a necessity. The steps are meeting with continued favor
in all parts of the country and are regarded by many managers as
essential to the proper equipment of their cars.

Eugene Munsell & Company, of New York and Chicago,
miners and importers of mica, are enjoying an excellent trade in
India miica, of which they make a specialty, being direct importers
from thie mines, and employing a large force in selecting the ica,
They are in a position to furnish it cut to size and stamped to any
shape or pattern for electrical insulation. They have just issued a
neat price list, which is being mailed to the trade, and offer to send
samples and quotations to the electrical trade on application. I. W.
Kingsley, secretary of tlie company, sailed June 3, on the steamship
““St. Louis,”” for a trip abroad, where he will spend considerable
time sight seeing as well as looking after the affairs of the company
in Europe. The company’s business is largely increasing in foreign
countries. ‘This is largely due to the high grade of insulation
‘ Micanite”” now being furnished the manufacturers of electrical




Jury, 1896.]

machinery of the Nuropean countries, at thie newly equipped fac-
tory, at Stoke Newington, ILondon. At these works upwards of one
hundred hands are given employment. The company’s London
office is at No. 12 Canoile Street.

Tke Cutter Electrical & Manufacturing Company has been
having excellent results in the sale of its automatic magnetic circuit
breakers. ‘I'he underwriters of the cities of New York, Chicago,
Boston and Philadelphia have approved them, and the old, unrelia-
ble, intproper methods practiced in the matter of circuit protection
will soon beconie a thing of the past. As is usually thie case in all
inventions and improvements, the “‘thing’”’ or feature is some little
modification or development which is apparent at first glance, and
whicli seemingly, should have heen thought of before. The letters
“I.T. E.” in brief represent tlie salient features of the automatic mag-
netic circuit breakers, viz.: “L.°I. I5.” means Inverse Time Iilement,
and represent the basic principle entering into the construction of
the device. That is, a circuit protected by this circuit breaker is
opened in less and less time as the circuit approaches nearer and
nearer a short circuit. The circuit breakers are made for switcli-
boards, railways, light and power, motors, liouse service and storage
batteries, in direct and alternating circuits. Tle catalogue recently
issued by the company will repay careful reading and will be sent,
upon application, to all interested in this subject.

Crafts & Insertel, is the title of the enterprising firin now act-
ing as sales agents for the Walker Company in the city of New York.
The firmn has its headquarters in the Postal Telegraph Building, New
York, and has already secured a number of important orders for
Walker apparatus within its territory. One of tlie most important
of these is for the generating apparatus for the Brooklyn Bridge
railway a contract which las already been mentioned in tliese col-
umms. This was secured in the face of large competition and is
certainly very mucl to the credit of the gentlenien who secured the
order. The personnel of the firm is a strong one. S. D. Crafts was
formerly with the New York Wood Vulcanizing Company and is
well posted in railway matters and affairs. DMr. Issertel is a practi-
cal electrical engineer and for a number of years previous to joining
the Walker Company was connected with the H. \W. Johus Manu-
facturing Company. Inthis capacity lie gave special attention to
tlie railway business of that company and is fully conversant with
the electrical problems confronting the street railway manager.
The outlook for business by the Walker Company in New York and
vicinity seews very ltopeful in the hands of this firm.

Clarence Whitman & Company, of New York, the manu-
facturers of Pantasote, the well known waterproof curtain material,
report an increasing demand for this product. Pantasote forms an
important feature of the equipnient of the ¢ Universal Sanitary Street
Car’’ described in the June issue of the STREET RAILWAY JOURNAL,
p. 360, a fact which was omitted by mistake in the description last
month. Pantasote being thorouglly waterproof adds very largely to
the comfort of the passenger. In fact, it is the use of Pantasote that
makes a car of this design practical; that is, the passenger having
but a single seat near the window at his disposal, is unable to move
away from the side of tlie car. In bad weather such a car without a
waterproof curtain would be decidedly unpopular. All of tle street
railway systems in New York, as well as tlhiose in many other cities,
might well give more attention to the important matter of curtains.
Brooklyn is far ahead of many cities inn this respect, as there are at
least one hundred cars there furnished with the Pantasote curtains.
The Metropolitan Street Railway Company, of New York, has lately
furnished one caron its Tenth Avenue line with this material as a
test and so far the result is highly satisfactory. The Pantasote cur-
tains are on some 500 cars of thie New York Central system and are
used by most of the large steam: and electric systems through the
country.

The Wells Light Manufacturing Company, of New York, of
which Edward Robinson is sole proprietor, is doing an excellent
business in the manufacture and sale of the Wells light. This port-
able kerosene light has achieved a very wide use, especially on rail-
roads during track laying and repairs generally, on wrecking cars
and other places where a strong portable light is desired. The light
is produced by passing kerosene oil through a heated burner where
it 1s generated into gas. Tlie gas burns in a large powerful flame
which needs no protection and will stand any weathier. The oil is
kept under about twenty-five pounds pressure, and a few strokes of
the pump every few hours is all that is required to renew this press-
ure. An idea of the small weight of the light can be had from the
statement that the apparatus for producing Sco c. p. flame sufficient
to burn for five hours weighs, when full, but seventy-five pounds, and
when empty forty-five pounds, and can be refilled while burning
without danger of putting out the light. The 200c c¢. p. lamp, cap-
able of burning fourteen hours weighs 245 Ibs. when full, and but 110
Ibs. when empty. Tlie burner can, of course, be used for lieating as
well as for illumination, if desired. WWells lights lhave been nsud
by the principal railway companies, both steam and street railway,
and the company has letters of testimonial from promineut
contractors, engincers and operating companies.

Otto Goetze, of New York, reports an increasing demand in this
country among street railway comipanies for mannocitin, This is a
slushing compound which has been extensively nsed for a number
of years in Europe by railways and factories of all kinds, and which
is endorsed and used by a number of well known firms in this coun-
try. It is composed of greases and volatile oils. On application, the
oils evaporate, and there remains a thin air-tight film which tightly
adheres to the metal and forins thie coating which absolutely and
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permanently protects the metal against rust and corrosion,  As this
film is trausparent, the compound can be used to great advantage on
engines and machinery in power liouses, or in stock, as it does not
spoil thie appearance of the metal. The mannocitin coating affords
protection against salt air, salt water, dampness, gases and funtes of
muriatic acid and anumonia, and conscquently will be found of great
utility for machinery exposed to any of the above agents.  For in-
stance, in power houses located near the seashore or in damp places,
or on machinery that is shipped long distances.  The compound is
easily applied and has the advantage of being quickly removed, and
thereby saving time. It contains no acid and rcnains absolutely
neutral.  One application is all that is required, as the mannocitin
coating will protect thic metal as long as the coating is allowed to re-
main on.

B G—

Trade Catalogues.

CaTaLoGcuk. Published by the Snow Steamr Pump Works,
3uffalo, N. Y. FForty-four pages. Illustrated.

Price LisT No. 10.  Publishied by the Phosphor Bronze Sutelt-
ing Company, Philadelphia, Pa. Twenty pages.

A PERFECT PASSENGER TRUCK. Published by the J. G. Brill
Company, Philadelphia, Pa. FEight pages. Illustrated.

ITvpravrnic MacHiNkRry.  Published by the Pennsylvania Iron
Works Company, Philadelphia, Pa. Fifty-five pages. Illustrated,

ELECTRICAL MATERIALS. Publislied by the 11. W. Johns Man-
ufacturing Company, New VYork. Thirty-two pages. Illustrated.

CALENDAR AND CIRCULAR. Published by the Goulds Manu-
facturing Company, Seneca Falls, N. Y. Eight pages. IHustrated.

INDESTRUCTIBLE STEEIL CARS AND STEEL UNDER FRAMES.
Published Dby the Universal Construction Company, Chicago, Ill.
Torty-two pages. Ilustrated.

THe I. T. E. AvromaTtic CIRCUIT BREAKER. Catalogue 14.
Publislied by the Cutter Electric & Manufacturing Company, Phila-
delpliia, Pa.  Sixteen pages. Ilustrated.

REPORT OF TEST OF DEANE STEAM PUMP IN ANDOVER Punp-
ING PLANT, ANDOVER, Mass. Tublislied by the Deane Steam: Puinp
Company, I{olyoke, Mass. Eight pages. Ilustrated.
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List of Street Railway Palents.

U. S. PATENTS ISSUED Mav 19, 1896, TO JUNE g,
1896, INCLUSIVE,

Mav 10.

BRAKE FOR STREET Cars.—]. Morrison, Detroit, Mich. No. 560,226.

A hanging brake liead suspended by diverging links each of
whicl is provided with an elongated eye at its end, and eugages
with a pin on the car frame and by converging links that engage
with tlie pin on a pressure lever, a pressure lever adapted to engage
the brake head and force it downward and means for actuating the
pressure lever.

ELECTRIC RaTLwAY SysTEM.—John C. Henry, Westfield, N. J. No.

560,263,

In an electric railway, a system of current distribution having
sources of supply of different electromiotive force, coupled together
in the three wire system, working conductors divided into electri-
cally separate sections, aud conductors leading from said coupled
sources of supply to different sections of the road, and arranged so
that one predetermined section is connected with one side of a three
wire system, another section connected with the other side of the
three wire systen1, and a third section that may be connected with
either side or in series with both sides as desired. It is claimmed for
this system that all of the economical advantages of the three wire
systemt are obtained. In addition to this the motors may be much
niore economically controlled, as three changes of speed are within
reach, without throttling or current wasting devices. The main
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PAT. NO. 560,265.

schenie is'to supply thie road with current at different voltages, as
the local conditions may require; for instance, in the congested dis-
tricts where the cars must run slow and where high potentials
and double overhead wires are prohibited, the motors teceive cur-
rent at 4oo volts. On the up grades, the single trolley wire may be
supplied at 600 volts, while in the suburbs, where double overliead
wires are not objectionable, and the rail connection would be, the



4438

voltage would be constant at 1000, which could be changed at will
by the motornian to 600 or 400 on the miotors, but in no case would
the potential between the overhead wires and the track rails be
greater than 600 volts.

ELECTRIC RATLwWAY.—N, Leidgen, Milwaukee, Wis. No. 560,269.

A trolley wire supporting device for railways, comprising a
hanger having curved sides for receiving the ends of the wire sec-
tions, said sides terminating in upwardly inclined cam surfaces and
weighted eccentrics pivoted to said hanger for clamping the ends of
the wires against said curved sides.

CAR FENDER.—]. H. Leightner, Cincinnati, O. No. 560,270.

An automatic scoop shaped car fender or gunard suspended
wholly from an elevated support and provided with rigid longitudi-
nally slotted shackles, together with fixed hangers that traverse said
slots.

CarR FENDER.—A. Iske, Lancaster, Pa. No. 560,317.

A pivotally mounted fender having its ends on opposite sides of
its pivotal point each provided with means to receive and hold an
obstruction on the track, said ends being arranged when said fender
is rocked on its pivot to “be alternately lowered adjacent to the track
in position to receive an obstruction thereon.

CAR FENDER.—S. A. Kneedler, Philadelphia, Pa.
CAr FENDER.—Wmni. T. Donohue, New York, N. Y. No. 560,482.
No. 560,488

ELECTRIC RAILwWaAY.—Robt. TLundell, Brooklyn, N. Y. No. 560,513.

In an electric railway a system of permanent .or continuous in-
terconnections between electromagnetic switches and sectional
trolley-conductors, tlie arrangement being such that each electro-
magnetic switch is given a certain time allowance to close before it
is called upon to transmit the propelling current no matter which
way the car or train be moving.

No. 560,318.

CAR BRAKE.—]Jas. Ford, Johnstown, Pa.

MAyY 26.

CONTROLLER FOR Errcrric Cars.—E. A. Sperry, Cleveland, O.

No. 560,658.

A coutroller cylinder, a switch for reversing the armature con-
nections, a rocking device arranged to actuate said reversing switcl,
a connecting rod arranged to be actuated by the cylinder and means
for engaging said rod with and disengaging it from the rocking
device.

ELECTRIC RamLwav.—H. Brandenburg, Chicago, Il1l. No. 560,678.

Cousists of a slotted tubular conductor, a trolley having a beaded
plate, and a sleeve carrying a multiplicity of contacts mounted on
said bead.

ELECTRIC RaiLway.—E. H. Johnson, New York, N. Y. No. 560,72I.

A method of disconnecting a sectional trolley conductor from
circuit with a current main or lead, when the circuit connections
between said conductor and main are due to leaking currents; which
consists in conveying the leaking currents around the switching
mechanism and thereby causing said switching mechanism to assume
its normal or open position.

ELECTRIC BRAKE.—\Vn1. P. Potter, Schenectady, N. Y. No. 560,751.
ConxDUIT ErLECTRIC RArLwav.—W. Lobach, Chicago, Ill. No.
sosor. .

A conduit, an insulating liquid heavier than the water contained
therein, an electric conductor immersed in said liguid, and a con-
tact device carried upon the car and adapted to make contact with
said conductor.

CURRENT COLLECTOR FOR ELECTRIC Rarrwavs.—A. N. Connett,

Washington, D. C.

A traveling coutact or current collector for electric railways,
coniprising a hanger, oppositely disposed contact shoes, an inter-
posed toggle and a spring connection between the toggle and
hanger.

CAR FENDER AND SAFETY ATTACHMENT.—A. O. Cunningham, New

Orleans. No. 560,843.
CAR FENDER.—M. Fernandez, Los Angeles, Cal. No. 560,849.

CURRENT COLLECTOR FOR ELECTRIC RaILwavs—A. S. Connett,

Washington, D. C. No. No. 560,894.

A contact or current collector for electric railways, comprising
insulated contact shoes, a hanger from which the shoes are pivotally
suspended, and springs interposed between the shoes and hanger,
and adapted to move both laterally and longitudinally.

CAr FENDER.—F. J. Hopkins, Newark, N. J. No. 560,902.
ELECTRIC RatLway.—W. H. Jordan, Brooklyn, N. Y. No. 520,903.

ELEVATED ELECTRIC RatLwav.—]J. H. McGurty, Jersey City, N. J.
No. 560,917.
Car FENDER.—H. A, Webster, Haverhill, Mass.
CaArR FENDER.—S. D. Wright, New York. No. 560,959.
ELECTRIC RAILWAY SySTEM.—N. J. Halpine, U.S. Navy. No.560,988.
¥. W. Nye, Cinciunati, O. No. 561,061.
JUNE 2.

No. 560,953.

CAR FENDER.

TROLLEY SwITCH.—Moses Rangey, Schenectady, N. Y. No. 561,128.

CAR FENDER.—Peter Best, Elizabeth, N. J. No. 561,155.

STREET RAILWAY JOURNAL.
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CAR FENDER.—F. J. Graf, New York, N. Y. No. 561,163.
TROLLEY STAND.—F. N. Kelsey, NewHaven,Contl, No. 561,168.

CAR FENDER.—H. D. Gardy, Chester, Pa. No. 561,218.

Consists of a frame carrying a netting, a coil spring having its
ends attached to the rear of the frame and a series of radial wires
leading from the coil spring to the frame whereby an inclosure is
formed above the netting.

Erecrric CArR.—]. C. Henry, Westfield, N. J. No. 561,224.

Consists of two driving axles having suitable cranks, a motor
mounted on and between said axles by a non-yielding support, a
crank operated by the motor shaft and rigid connecting bar hung by
rigid or nou-yielding support on the three cranks.

ELECTRIC CAR.—]. C. Henry, Westfield, N. J. No. 56I,225.
Cousists of a motor, an air brake system, including an air pump

and means under the control of the operator for connecting said

motor operatively with either the car axle or the air pump or both.

CAR FENDER.—]. W. Swartz, Philadelphia, Pa. No. 56I,293.

A fender having mounted thereon the angular cradle which is
formed of members united as one at the angle of the cradle and hav-
ing a shaft at said angle connected therewith and means directly on
said shaft and the frame of the fender for locking said cradle.

ELECTRIC RaiLwav.—Henry Brandenburg, Chicago, Ill. No.
561,307. .
A conductor having the external insulating material or covering
and a longitudinal uninsulated oil chanuel on the upper surface for

the trolley contact.

PAT. NO. 561,307.

CARr BrRAKE.—E. E. LaRose, Providence, R. I. No. 561,328,

POWER GEARING ¥OR ELECTRIC CARS.—E. A. Sperry, Cleveland,
O. No. 561,354.

ELECTRIC LocoMOTIVE.—W. P. Henszey, Philadelphia, Pa.
561,395

CaAr FrNDER.—E. E. Higinbotham, Chicago, Ill. No. 561,397.

CAR BRAKE.—C. Matthews, Irwin, Pa. No. 561,414.
A car brake consisting of a brake shoe carrier and a brake shoe,

means for operating the brake shoe vertically, and in combination a
connection for tilting the brake shoe laterally.

STREET CAR MoTOR.—B. C. Pole, Washington, D. C. No. 561,433.
CAR BrAKE —]. U. Elwood, McKeesport, Pa. No. 561,502.
ELrcrrIC CAR TRUCK.—]. Taylor, Troy, N. Y. No. 561,530.
JUNE 9.

STREET CAR MoToR.—]J. W. Dean, Springfield, O. No. 561,769.

Consists of a driving shaft adapted to rotate in one direction,
two driven shafts connected thereto and adapted to rotate in opposite
directions to each other, sprocket chains for connecting said driven

shafts and the car axles together, and means for releasing either
shaft from engagement with said driving shaft.

ELECTRIC RAILwAvV.—W. M. Schlesinger, Philadelphia, Pa. No.
561,821.
An electrical conductor composed of superposed plates of copper
and iron or steel of segmental form in cross section, with traveling
brushes contacting with the steel or iron plate of the conductor.

ELECTRIC Rarr,wav.—C. E. Stanley, Gallipolis, O. No. 561,830.

ARC INTERRUPTER FOR STREET CAR CONTROLLERS.—G. Valley,
Cleveland, O. No. 561,838.
Comprises essentially an electro-magnet internal to the drum
and having projections from its pole pieces extending through the
drum in proximity to the contact pieces thereof.

REVERSING AND CUT-0UT SWITCH USED IN CARS.—G. Valley, Cleve-
land, O. No. 561,839.

CAR BRAKRE.—D. L. Winters, Chicago, Il1.

No.

561,845.

We will send copies of specifications and drawings complete of
any of the above patents to any address upon receipt of twenty-five
cents. Give date and number of patent desired. THE STREET RAIL-
wAY PUBLISHING COMPANY HAVEMEVER BUILDING, NEW YORK.
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American Street Railway Investments.

(1) The Combined Operaling Statistics of 21 Propertics.

T'ront the reports presented in the STREET RAILWAY JOURNAL'S
Financial Supplenent, ** American Street Railway Investments,’” it
is possible to obtain a large amount of comparative statistical infor-
mation regarding the history of the industry during the last four
years and tlie general forces which have been at work in this field.
In this and succeeding papers mnch of this information will be

gathered together and conumented upon brieily.

As there is no national board or commission arnied witlt author-
ity of any kind over the street railways of the country, there is a
great diversity in the methods of bookkeeping and in the dates at
wlich the books of thie different companies are closed for their
respective financial years. It is impossible therefore to combine a
large number of reports of this character in such a way as to make a
perfect statistical presentation of results, and all work in this street
railway field is now, and will neu«arlly be for some years to come,
at least, confined to a more or less close approximation to true
results. The following discussion therefore should be read with a
clear understanding of this fact, and deductions should not be more
hastily drawn from the figures than are warranted by the character
of the investigation.

The reports of 927 operating compamcs 185 leased companies
and 307 new corporationsare contained in the manual above referred
to. Ninety-six of these conipanies only presenta complete report
for the past four years, showing gross receipts, operating expenses
and fixed charges; 127 companies (mcludmg the g6 mentioned) pre-
sent complete reports for the past three years; 180 companies present
complete reports for the past two years, and 215 companies present
complete reports for the past year—i. e., for financial years ending
at some time in 1895-6.

COMBINED OPERATING REPORT OF g6 AMERICAN COMPANIES FOR
THE FOUR VEARS ENDING AT VARIOUS DATES IN 1895-6.

The 96 companies before referred to as presenting complete re-
ports operate 2291 miles of electric railway track (single track basis),
321 miles of horse railway track, 147 miles of cable railway track, and
207 miles of miscellaneous tracl\—d total of 2965 miles, representing
between twenty and twenty-five per cent of the total track mileage
of the country. These g6 companies are capitalized at X354,230,900,
of which $178,002,045 is represented by capital stock and $176,227,-
955 by funded debt. This capitalization is also very nearly twenty-
five per cent of the total capitalization of Awmerican street railways,
and amounts to about $119,000 per mile.

The following table shows the results of operation of these g6
companies durmg the past four years:

1892. 1893. 1894. 1895.

Gross receipts . . . $19,608,486 $56,751,204 $52.842,721 $56,078,881

Operating expenses . 31,419,697 34,592,118 33,190,992 34,373,403
Earnings from oper’n 18,278,789 22,189,086 19,651,729 21,705,478
Fixed charges . 8,596,901 10,188,255 10,802,272 11,811,336
Net inconie . 9,681,888 12,000,831 8,819,457 9,894,142
Per cent oper’g. exp.

to gross receipts . 63.2 60.9 64.7 61.3
Per cent fixed charges

to gross receipts . 17.3 17.9 20:4 21,1
Per cent net income }

to gross receipts . 19.5 2.1 16.8 17.6
Per cent net income

to capital stock . . 5.4 6.7 5.0 5.6

From this table it will be seen that the gross receipts of the g6
companies for financial years ending in 1893 show a sharp increase
over those for 1892, that they fell off again in 1894, and have not
fully recovered in 1895-6. It would seemi, however, that there is
again an upward movement, and it is probable from more recent in-
formation that this increase is continuing and that the 1896-7 report
will show larger figures than ever before.

The percentage of operating expenses to gross receipts was
largest in 1894 and is falling off again slightly at the present time,
the 1895-6 figure being 61.3 per cent. This is certainly a low ﬁgure,
and itis worthy of mnote that, as will be scen later, this figure is
practically the same as that found in the combined’ reports of 215
companies for the last year.
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The percentage of fixed cliarges to gross receipts shows a con-
stant increase, tlie latest figure being 21.1 per cent. It would seem
from this that these ninety-six companies are adding to their capital
libabilities to some extent from year to year.

The percentage of net income to gross receipts, which was 19.5
and 21.1 per cent in 1892 and 1893 respectively, fell off sharply in

1894, and has since risen only slightly to 17.6 per cent. The per-
centage of net income to L{Ipltdl stock, whicl measures the possible
dividend return upon the enterprises, was at a maxinum at 6.7 per
cent in 1893, at a minimum of 5 per cent in 1894, and has since rlsen
to 5.6 per cent.

COMBINED OPERATING REPORT OF I27 AMERICAN COMPANIES FOR
THE THRIE YEARS ENDING AT VARIOUS DATES IN 1895-6.
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In addition to the 6 properties whichh present complete reports
for the four years as stated, 31 other properties present complete
thiree year reports, and if these are combined with the reports of the
last three years given for the g6 companies, we get a comparative
three-year report of 127 companies.

These 127 properties comprise 3157 miles of electric railway
track, 414 of horse railway track, 162 miles of cable railway track
and 209 1iles of miscellaneous track, a total of 3942 miles of track,
equivalent to about thirty per cent of the total track mileage in
America.

The capitalization of these 127 companies amounts to $433,945,-
423, of wlich $217,656,211 is in Capltal stock, and £216,289,212 in
funded debt. This capitalization is about 30 per cent of the total
capitalization of American properties and amounts to $110,000 per
mile of track. The combined operating report of the 127 companies
is as follows:

1893. 1894. 1895.

Gross receipts . . $635,206,656 #61,105,088 $64,699,963
Operating expenses . . 40,086,630 38,202,056 39,388,133
Farnings from operation . 25,120,026 22,903,032 25,311,830
Tixed charges . 12,264,938 13,106,101 14,172,287
Net inconie . . 12,855,088 9,796,931 11,139,543
1893. 1894.  1895.

Per cent operating expenses to gross receipts . . 6I1.5 62.5 60.9
¢ fixed charges to gross receipts . . . . . 18.8 2I.4 2I1.9

‘ net income to gross receipts . ; 19,7 16.1 17.2

& e 5 ¢ capital liabilities . . . 5.9 4.5 5.1

We do not find in these figures any substantial difference in
tendencies from those of the 96 companies previously cited. It will
be seen however that the earnings from operation in 1895 were
slightly greater than in 1893, due to a_lowering in the percentage of
()peratmg expenses to gross receipts. The net income also in 1895
was more nearly equal to that of 1893 than was the case with the
first group of companies. It is evident however that the addition of
the 31 properties lias had the effect of lowering the percentage re-
turn upon the capital liabilities.

COMBINED OPERATING REPORT OF I80 AMERICAN COMPANIES FOR
THE TWO YEARS ENDING AT VARIOUS DATES IN 895—

In addition to the 127 companies already grouped together there
are 33 companies whose reports are given in full for the last two
years, and if these reports are added to those of the 127 companies
for the corresponding years, we get a complete operating report for
180 companies for the last two years. These 1So conipanies operate
3847 miles of electric railway track, 3566 miles of horse railway
track, 195 miles of cable railway track, and 234 miles of miscellane-
ous track, making a total of 4,842 miles of track, equivalent to about
thirty-five per cent of the total street railway mileage of the country.

These 180 companies have combined capital liabilities of $550,-
809,523, of which $279,559,711 is in capital stock and $271,250,112
in funded debt. This capitalization is equal to from thirty-five to
forty per cent of the total capitalization of American street railways
and to about $114,000 per mile.

The operating report of these 180 companies forthe two year
period is as follows:

1894. 1895-6.
Gross réceipts. . . $75,349,020 #80,110,651
Operating expenses. . . 47,120,101 48,878,877
Farnings from operation. . 28,228,919 32,231,777
Fixed charges. . 18,146,346 19,989,818
Net income. . 10,082,573 11,241,956



450
1894. 18095.
Per cent op. expenses to gross receipts . . 62.5 61.0
‘¢ fixed charges to gross receipts . ;24447 25.0
‘¢ net income to gross receipts . . 13.4 14.0
‘¢ ¢ netincome to capital liabilities. . 3.6 4.0

We have i1 this report an increase in 1895 over 1894 of about six
per cent in gross receipts, four per cent in operating expenses, fourteen
per cent in earnings from operation,ten per centin fixed charges and
eleven per cent in net income applicable to dividends upon the stock.
These 180 properties are evidently capitalized more heavily in pro-
portion to their earning power than are thie companies of the two
groups previously investigated, for it appears that the percentage
of net income to capital stock is but 3.6 per cent in 1894 and
4 per cent in 1895 showing, as has been indicated already, that the
additions made to the number of companies under investigation have
been with less prosperous companies and presumably those more re-
cently put in operation in comparatively poorer territory.

COMBINED OPERATING REPORT OF 215 COMPANIES FOR THE LAST
FINANCIAL YEARS ENDING IN 1895-6.

To the latest reports of the 180 companies just investigated are
now added those for the corresponding year, of 35 additional com-
panies, many of whom are new corporations recently conunencing
operation. ‘These 215 companies operate 4291 miles of electric rail-
way track, 611 iles of horse railway track, 277 miles of cable rail-
way track and 243 miles of niiscellancous track, making a total of
5423 miles of track, equivalent to about forty per cent of the street
railway mileage of the country. They have combined capital liabil-
ities of $613,852,638, of which %319,117,576 is in capital stock and
$294,735,062 is in funded debt. This capitalization 1s equivalent to
nearly fifty per cent of the total capitalization of American strect
railway properties and to §r13,000 per mile,

The combined operatiug report of these 215 companies is as fol-
tows:

1895-6.
Gross receipts. . . $85,861,663
Operating expenses . 52,421,918

33,439,745
21,426,893

Farnings from operation. .
Fixed charges .

Net income. . . 12,012,852

1895-6.

Per cent op. exp. to gross receipts . . . . 611
¢ ‘¢ fixed charges to gross receipts. . . 24.0
¢“ ¢ net income to gross receipts . . .14.0
‘ net income to capital Habilities . 3.8

OTHER OPERATING REPORTS.

In addition to the groups already investigated, 26 companies
present operating reports which cannot be grouped with those al-
ready given. It may be said however that these 26 companies add
$49,470,350 to the capital liabilities; 538 miles to the track mileage;
that their gross receipts amount to $4,981,277, and their net income
to $1,198,456, equivalent to 4.6 per cent upon their combined capi-
tal stock.

We have, then, as a final result, the fact that about forty per
cent of the street railway mileage of the country, bearing fifty per
cent of its capital liabilities, report gross earnings amounting to
about $90,000,000; operating expenses slightly over sixty-one per
cent of the gross receipts; fixed charges of about twenty-four per
cent of the grossreceipts, and net income amounting to fourteen per
cent of the gross receipts, equivalent toa return of slightly less than
four per cent upon the capital liabilities.

————— 4O W ——— ————

A Bond Issuc by the Johnson Company.

The Johnson Company has placed upon the market through
the Guaranty Trust Company, of New York, an issue of $2,000,000
of first mortgage, twenty year, six per cent, gold bonds, of which
$1,150,000 are now offered, $400,000 are already outstanding and
#100,000 have been retired in accordance with the provisions of the
sinking fund clause of the mortgage. The circular issued by the
Guaranty Trust Company offering these bonds contains the follow-
ing interesting report from Stephen Little, the company’s expert
accountant :

NEw YORK, Apr., 24, 18g6.
WALTER G. OAKMAN, Esq., President,

Guaranty Trust Company, of New York.

DEAR Sir.—I have made a careful examination of the books and
accounts of the Johnson Company, at Lorain, O., and herewith beg
to enclose attested statement of its assets and liabilities of date of
Dec. 31, 1895. I have examined with care the items of cost of plant
At Lorain, O . . . . . $3,397,465.92
At Johnstown, Pa . : 1,401,615.08

Total. .. . . $4,799,081.00

and certify that the sum stated ($4,799,081.00) is the actual amount
expended in the construction of said plants, and that the other items
of real estate investments, inventory and current assets are the actual
cost thereof as ascertained from the accounts of the company.
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I have also examined the results of operation of thie company
for the past six years, and find that there was earned in these years,
respectively, the following profits, gross and net, viz.:

Gross Less Net

Years. profits. interest. profits.
18g0 . . . . $679,161.21 $36,383.25 $642,777.96
1891 . .. . 533,255.82 32,926.28 500,329.54
1892 . 668,628.87 31,303.31 637,225.56
1593 . 364,520.14 29,626.94 334,893.20
1%,?94 ; 275‘,964.29 7,963.49 268,000.80
1895 . 578,372.97 102,032.12 476,340.85
Totals. . .« . . $3,099,903.30 $2,859,667.91
Average per year . 516,650.55 476,611.32

Yours truly,
(Signed) STEPHEN LITTLE.

The company is required to retire $100,000 per annuin of these
bonds, which may be called at 105 and accrucd interest.

Denial of Consolidation Rumors.

Farly in June a statement appeared in the columns of the Boston
Transcripl to the effect that a consolidation agreement was about
being closed between the Walker Company and the General Electric
Company. No details were given, but the inference was that the
Walker opposition to the General Electric and Westinghouse Com-
panies was to be “‘bought off.”” President Billings and Vice-Presi-
dent Short of the Walker Company authorize the most positive and
absolute denial of any intention upon the part of the company to -
come to any understanding whatever with any of its rivals. The
company prefers to be ‘‘independent”’ of all combinations and to
conduct its business on manutacturing and not speculative lines.

President Billings states that the company’s business is expand-
ing enormously under the impetus given by the recent reorganiza-
tion and that it is prepared to compete for all classes of railway,
direct incandescent and arc lighting work, while within a short tinie
the company will place upon the market a complete alternating sys-
tem for lighting work and the long distance transmission of power.

The company is said to be considering the purchase from the
General Electric Company of its Cleveland plant, formerly the fac-
tory of the Brush Electric Company, but no decision has yet been
made. The New Haven factory is a busy place under the superin-
tendence of Mr. Black, as it is here that the company’s new con-
trollers, arc lamps, and switchboards are being made, together with
all of the general brass work formerly made in the Cleveland fac-
tory. The New Haven factory is now building what is said to be the
largest switchboard in the world. This is one hundred feet long and
is fitted up for the control of twelve 8oo k. w. generators and forty
feeder circuits. Itisto be used in the new station of the Chicago
City Railway Coompany, the dynamos for which were recently pur-
chased of the Walker Company.

The company is bringing out a new trolley which involves
principles which are a radical departure from present types and
which are claimed to be decidedly superior to anything now in use.
It has also arranged with Professor Rowland and Dr. Duncan of
Johns Hopkins University to manufacture the wattmeter recently
designed by them. It is evident that the company means to be fore-
most in every line of electrical work.

— ——— <>

Stockholm Convention of the International
Street Railway Association.

The eleventh annual convention of the International Street
Railway Association will be held in Stockholm, Sweden, -Aug. 25 to
29, 1896. The meeting will be held in the large Hall of the Artill-
ery and Engineers’ Academy. Half of each day, that is, from 8.30
A. M. to 12.30 P. M., will be devoted to the reading of papers on
technical subjects and discussions of them. The afternoons will be
spent in sightseeing and pleasure trips. Each evening the members
will dine together at some hotel or restaurant and the official ban-
quet tendered to the association by the principal street railway com-
pany of Stockholm will be held on the evening of Aug. 29. The
programmie of the papers to be read and the topics discussed was
published in the STREET RAILWAY JOURNAL for July, 1895, p. 447.

The city of Stockholm is an extremely interesting omne, and
railway engineers who may visit Europe this summer wlil find
it profitable to attend the meetings, to which foreign engineers are
most cordially invited. The city was founded in the twelfth century
and contains at present 270,000 mhabitants. The street railway serv-
ice is carried on by two companies, the larger company, the Stock-
holms Nya Sporvigs Actie -Bolag, has about eleven miles -of
track of which 3 % miles are double track. The cars are
operated by liorses of which the company owns 450. The second
company, Stockholms Soder Sparvags Actie Bolag owns about three
miles of track, thirty-three horses and eight Rowan smokeless steam
locomotives. Among the interesting sights of the city are the hand-
some Royal Palaces, one of which is now used asa portrait gallery
and is one of the most famous in FEurope. Upsala, the site of
Sweden'’s oldest university and the famous cathedral,is situated seven
miles from Stockholm.
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Notlee.—These stutlstics are carelully revised from month to month, upon Information recelved from the companies direct, or from ofllclal sources.
table should be used 1n conncctlon with our Flnanclal Supplement, **American Street Rallway Investments,” which contalng the annual operating reports to
the ends of the varlous financlal years.

Abbreviatiens.—The tollowlng abbreviations are used :
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ALBANY, N. Y. No. Chicngo IR. R. Co... 12 m,, Dec.94 2,565,618 147,326 |1,218,202) 465,643 | 762,614
The Albuay Ry.......... 8 m., Dec.’9d 1223820 65,200 | 37,142 22579% 14,564 12 995 9780487 1311,607 |1.468,8-0| 471,251 | 997,629
3 “hgn 132,407) 831928 | 48470 210457¢ 271022 West Chicngo R. R. Col12 ¢ 9{1,181:237 2518,627 (1,662,610 859,471 | 803,139
i: - zé gq&gg{g 2“:: 3;; ég’; ::é’ ﬁéf’gé: lzg.ggg 12 195 4201,477 2267.195 [1,934,282| 02,016 |1,002.266
2 4 ety < { i v
' Chicago & So. Side R.
ALTOONA, PA.& . AN 1m., Mar’9s 70,013 47,113 | 22,900
The Altoonn & V.ogan 1% s g 67,0260 40,250 | 26,776
Valley Elce. Iy, Co..|12m. Dec.'9 73,128 33217 | 30,011 32,218% 7,663 3 e« g3 109073 140,604 | 52370
12 ¢ % 950 83,292 41,168 | 42,135 33,664 8,570 CINCINNATI, O, 3 ¢ ¢ owg 193,012 125,449 | 67,563
City Pass. Ry. Co. of Cinn.Newport&cov. § ) '
Altoona........... ve....l12m, Dec. "u 50.303| 40,302 | 10,000 4,300°  5.700 Ry.CO.lvirrennnnnnn, 12 m.,Dec.’94 497,960 370,606 = 127,344
12 ¢ 00095 56,527 46,146 | 10,381 4,051% 6,330 12 ¢ % 95 624,034 418,710 205,324
BALTIMORE, MD 10 Feb N Sabn | sa
. @ 2,7 3 b
Baltimore ’i‘racﬂun | 2k « g5l 78 (‘389 65,657 11,132
O T s 17m Dec. '94 1,012,314 623,010 | 389,279/350,243* 30,037 | CLEVELAND, O. 2 s ogpl 89,402 68,309 | 21,003
g5 1,179.091| 689,707 | 539,485 413,007* 126,387 | Cleveland Elec. Ry. !
Clty & Suburbaa Ry ‘ Co...oouu..... T ....|1 m. Feb.’95 95631 73,096 | 22,53
COunnvrareennnnnaeannn.s 124 June *04  605,123) 409,303 | 195,760 1 s g6 118,977 82,781 | 36,196
+ 2 T 124 %95 751,720 546970 | 204,750 2 s« 95 199527 149{‘_494 9133:33
g 2 wogp 244384 167,551 6,83
Bath St. Ry.Co........ 12m. June’9s 16,300 12,862 | 3,438 2,500 938 'COLUMBUS, 0. i
W e pin 12 ¢ & g5 21,708 :4.698; 7,005 3,400 3,605 Columbus St. Ry. Co... ;gm » Dec.’94 298‘3},1 3&13? ggz g%.ﬁ? 173.943 120,801
‘ g g5 629,995 i o
By Cities Cous. Ry. Co. 1 12m. Dec.’94) 83,450 52011 | 31,439 30,000  1.439 1 ¢ Mar. 95 47.821; 23481 | 24,347 sl | i
1200wl w658 A8517 [ 30,141 30000 141 1 ¢ s Tgg 50,896 25,743 | 25,154
17 Mar.’05 6121 3,02 | 2201 3 '« w5 133726 60,57 :
Lo wgg 6258 4884 | LT 3 o« ongg 18507 5549 | 69,958
g oo s o095 17,464 12188 | 5276 DENVER, COL.
S 96 18,866 14,188 4,678 Deaver Cons. Tramway
ugan}mllig, é’l‘,E - Co.....un.. J—— }g m., Dec. %4 752.3%3 :ﬁ.ggg ggz.ggg 24,172%, 63,625
cford co v U 5 716,00 128 2
Connnrs 12m June’ys 24,219 14,813 9.406 6,301 3.016 1 * Feb. »35’ ‘48,001 8045 | 17516
128 eows 24,287 12,186 | 12,101  5.915°|  6.186 1 % & gg 51,901 31,534 | 20,367 ;
2« o« g5l 103,697 66,380 | 37,317
BINGILAMTON, N. Y. DETROIT, MICH. 2 %« 96 106,441 65555 | 40,686
Binghamton R. R. Co. 12 m Jan. 95 121.9690 69,581 52388 30.152¢ 22,237 Ft, Wayne & Belle
2e¢ w96 128,972 73.345 | 66,628 35459° 20,169 Isle St Ry. Co.......[6 m., June’ss 116,945
1 ¢ Mar.gs 8372 5615 2,757 Citizens’ St, Ry. Co...|[6 m., June 95 386,575
1w w96 9932 6,165 | 3,767 Rapid Ry. Co..... 5 m.,Dec.’95 30,356 15586 | 14,770 6875 7,89
2o ,gg }gﬁg Detroit Ry...... ........[3 m,, Jan, '96 113,738 70,816 | 42,920
BOSTON, MASS, o DULUTII, MINN.
West End St. Ry. Co... lzm Sept. '94 6.823,879 4807,088 12,016, 796/795 064' 1291,732)) Duluth St, Ry. Ce....... 12m., Dec. 94 208105 111,105 97,000
w195 7,746,171 5633,163 2,113,008 746.963° 136,044 12> }" 95 213,229 95,329 117,908
1 % Feb. 95 15712 8833 6,87
Lynn & Boston R. R.) 12m. Sept. '94 1,238.410 746,304 | 492,106 3,9 029° 113 07.] 1 e ogg %i%lg 8,679 g,gés
.............. | 2w sy A15 19,161 | 12,254
North Shore Traction ligv « 1951,351,389 784302 59 997‘491 681'1 ”05316\[ 2 & 733 31,087 17,754 13.833
Co..... J “ Feb.'95 76,851 59,450 17,401 | ' FALT, RIVER, MASS,
g oon 9 4%'63(15 56,931 30,660 | Glehe St. Ry. Co........ 12m.,Sept.’91 248,106 147,352 | 100,554 75284 25,470
4 '!SJ% e gég{gg %%.gé{l) . 12 475 Tigs 269,786 159090 | 110,696 76479 84,217
i "+
BRIDGEPORT,CONN. ! |FINDLAY, 0,
Bridgeport Tractlon Co 12 m. Dec. '94 144,447 || Fiadlay St. Ry. Co......[1210. Dec. '95 29,798 20,308 9,490 7,415 2,075
12 W gs 208,883 161,607% 147,186 75000 72,186 | ’ ’
1« Mar.'95 20227 14321 5,906
. 1 s« < g5 22,406 18,645 8,761 FITCHBURG, MASS,
3 ¢« vg5l 55.660 41,259 | 14,401 | Fitechburg & Leowmin-
o e S B e o 96 65573 41515 24,058 ‘ ster St. Ry. Co}g xg.,sﬁpr,.:gg 1?3‘252 ?i x%lg | %.z;gg Z'ﬁ(’? 20,636
Broekton St. Ry. Co.12m.Sept. 94 214370 143,511 70,859 70,074° d 115 o Bt . nie WO Ao
1240 ¢ o5 266,892 154,950 111,942 84,691% 27,251 GALVESTON, TEX.
1 “ Feb.’95 16.683 10,457 Galveston City R. R.
1 g ;g.g;g 12,632 CO.cenvvviiinninn. ooven.12m0,Dec. 94| 199,133 181,407%  67,726] 50,000 17,76
RS | sl 54,089 ‘ (12 =+ ¢ 195 216,271) 141,080 | 75,191
BROOKLYN, N, Y i P ' i i« T :33 ﬁ)ég 5.741 g'Zgg
Brookiyn Elev. R.R. Co 12 m. Dec. 94 LTH0815 1041,085 §31,093* 4141339 2« wogp 27010 18602 8408
9 e W g5 2,082,957 1158'219 850,447* 66,271 2 ¢« oggl 96317 19,610 6,707
Brooklya Traction Co. | m. Jan. 95 .59 56.3:7  d 11,728] GIRARDVILLE, PA.
1 wogg 82796 562,236 30,560, Schuylkill Traction Co. 12 m.Sept.’94| 88.288 56,564 | 31724 25,000 6,724
Atlantic Ave. R. R. Co. 12m,, Dec. ‘94 1,011.258 615,863 395,395 265,118 | 130.277 12 ¢+ 1951 00,981 52,851 | 38,130, 29,770* 8,360
Brooklyn, Bath & West N e 1 392,918 d117877 g l‘: M_ar. ;gg 22,?22 gg,gsg }g’ggg
. . 5 :
End R. R. Co.......... 12mJune '94 111,605 86,717 24888 39,718*| 14,830 GREAT FALLS, MONT. i |
- 12 ¢4 te 95 130,928 79,394 51,535 61, 150* d0.616 Great Falls St. Ry, Co. 12m., Dec.'94| 26,431 24.905% 1,526
Brooklyn City ewn 124« 951 26,650 28,126 | A 1,476
towa R. R. Co...... 12m., Dec.’94 595,449 346,285 | 249,164 120,632°| 128,532 8 : '
12« 95 598,691 372,554 | 226,137 17,647¢ 98,489 HAZLETON, PA.
Brooklya, Queens Co. Lehigh Traction Co.. 12m,, Dec.’94  97,202] 50, 59
& Sub. It R. Cou...12m. June'ss 643,413 427,101 116,312 169,225°| d52,913 3 12 ¢ e w05 110588| 67 3(7)55; 5‘? (5;05 39,297 12.312
12 « T g5 625,587 415,255 | 210,282 339,068 |d 126786 © Mar.95 8,941 5837 | 8104 ’
[6” ¢ Dec. '94 318.960 213,351 | 135.618 167.644* 37,026 1 ¢ % gg 0166 5613 | 3553
Brooklyn Heights R.R. 6 * 95 362,162 230,425 131,737 160,134 d37,396 8 « s g5 24973 16,627 7.746
0% s siimenn st ummen o |12 m.,Dec. 191 3,500,016 2143,667 '1,365.448 1468,553 d 103105 3 ¢« 9g 27882 18,241 9,641
12 ¢ & 195 4,076,117 2682,614 1,398,504 2102,061 d 706758 '
| HOBOKEN, N. J.
Coney 1slnnd & Brook- 12 m., Dec,’94 316,183 207,478 108,708 52,157* 56,540 No. Hudson Co. Ry. Co. l“m..Dec 94 818,280| 611,482% 206,798
Iyn R. R. Co. ‘}z & ng ’g.g 3343,3% 236,547 146,820 52,861% 93,959 G e g5 B71,273( 619,830 | 251,443 246,640% 4,794
[1 & = «ogg 19,313 HOLYOKE, MASS,
F A 132 %%g Holyoke 8t. Ry. Co..... fem.,Sept :34 lig.gfr 33,246 99,-333, 3.324~ 23,356
; g5l 112,547 ,627 | 42 58% 22,862
Nassan Elec. R. K. Co.8m Dec. %5 82140 so.001 2220 20286 1,950 | et ’
w e g5l 173757 106,127 67,630 33,627* 34,003 KANSAS CITY, MO.
BUFFALO, N. Y. l Metropolltan St.Ry.Co 1 m, Feb. '95 107,058 77,238 | 29 820
Bufiale Ry. Co........../12m., Dec. 94 1,636,284 856,631 67 ,653 468,917* 210,736 1« 96| 124,935 82,620 | 42,315 [
(1270”7995 1,351,919 619,097 702,822 417,038"| 285,783 : @ *+ 195|1,285498 806,109 | 479,389 ‘
CHICAGO, 1LL ‘ ‘ LAWRENCE, MASS. o R3S TeRT | 560920
Chicngo Clty Ry. Co.. .-lzm Dec '94, 4,264,618 2838,684* 1,425.934|207,678 |1218.057 | Lowell, Lawrence &
PTG 05 40476,824 2807.726 1,663,098 300,389 1368,709 Haverhill St, Ry. Co|12 m.,Sept.’95| 269,740 205,816 | 63924 73,423*| 8,498
Chicago Generil Ry.Co 12m Dee, 95 82,082 64,331 17,748| 12 47 @ g6 4031530 262.985 | 140,595  84,081*  56.514
Lake St. Elcv. Ry. Co..[12m. Dec, '94 428.095 290,000 138, 005\ 1 * Feb.’'95 20,475 18,548 9027 § L
12 &« v 950 517,301 3]9,606 197,695 1 %« 9g 26,132 18,160 7,972
1 * Jan. '95 44,670 28,180 16,490 5 ¢ 95 114,947 43,012 | 21,935
1 ' ¢ 196 52,856 30,713  ¥2,142 5 % ' 96| 141,835 98,265 | 43,670
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LORAIN, O. 1 NORWALK, CONN. *
Lorain St, Ry..........[12m., Dec. 95/ 80,176 46,092 34,084 Norwalk Tramway Co,/12 m. Sept.’95 43,315; 29,868 13,467
1 * Mar.’95| 6,337 3,254 3.083 NORWICH, CONN.
é “ :: :gg 15,3%} 4,307 i'gu Worwich st. Ry. Co..... ‘}2 m. .,Sept. :gg gg,gflig gg'ggi’ gi).ggg :ll’?’O?(’)g* ﬁ’géle
8 5 10,940 1921 S ) : 400
B %t W 14406 1195 ey ()'(“K[{ATDX C%tL C 12 ., Oct. 94 32.668 26,781 887 '8 4’ 35
LOUISVILLE, Ky. entra)l v. Ry. Co.. ra., Oct. 4 3 5, 1,852 0
Louisville Ry. Co... -[12m,, Dec. '94/1,176,790 633,206 | 543,584 355,799% 187,784 1247« gs| 30,808 26,148 4,660 3,785 875
12 ¢ « 795 1,288 172 672,080 616,092 359,366% 256,726 | Oakland Consol. St.Ry.
LOWELL, MASS, | Coueiius B—— .|12m., Dec.’9d) 129,351| 95821 | 83,530 | 31,189°| 2,390
Lowell & Suburban St. ‘12 ©gsl 195,485 94,115 | 31,370 | 25,140 | 6230
RY. €O0..... . ..c05 sasnins o 12 m. Sept.’94 277,029 179,409 97,6200  66,624*| 30,995 ORANGE, N. J.
124 95 329,817 199,846 130,471 66575% 63,806 Suburban Traction Co. gm D‘ec-’gg 43 ggg é%,ggB* dt}i 431
MACON, GA. . 52, ,000 000
Macon Cons. St. Ry.Co. 12 m.,Dec,’95 69,190 44,520 24,661 16711%| 7,951 | PATERSON, N. J., ’
Paterson Ry. Co........ 12 m..Dpc ;94 23,9211 157,520 86,401 | 88,597  2,196*
T —— Pt G Tea v s s
il anchcster St. Ry. Co. 12m June’es 81627 76,006 4721 8,302 | 1,419 10« 95 o3'643| 14659 | 8984
1297 ey 82,923 87,094 A 4670 ' 3% o %y 54848 37880 | 16,968
-t : ' 3 96 69,121 41,006 | 28135
MARSHALLTOWN, IA. PHILADELPHIA, PA,,
DMarstualltown Light, People’s Traction Co... 1" m,, June'gd|1 ,044,159) 673,479 | 870.680 |
Power & Ry. Co....... 12 m., Dec.’94 38,758  24,190* 14,568 7,650 6,018 “ 195(1,660,676] 829,815 | 830,861
g5 40,787 24,307" 16,450 7,500 8,050 Uestonville M. & F. P.
MINNEAPOLIS, MINN, Ry. 12 m., Dec.’94 286,021 315,762 | 207,450 | 97,966 | 109,485
Twin Clty R. T+ Co..... 12 m.,, Dec '94 12,003,679 1,044,548 | 959,131 1738,961* 220,170 124 ¢ 95 523,212
B vy i VIR 0L 10t Tooniy s Eleeume Tenccion O i Ireflu iR | TR
e 6 67,947 ' 66,949 : 2 26
1 145,061 69,383 75,678 PORT TIURGN, M]CH. ’ |
plide o ’gg 286,927 143,024 143,903 City Elec. Ry. Co....... 12 m., Dec.’94 46,702 32,585 14,117
2 9B 303974 144585 | 150389 12 % 195 52,848 34,771 | 18,076 ‘
MONTGOMERY, ALA. oty POUGH;(EEPsILE N. z
Montgomery St. Ky.Co ; ¥ 35,21 21,724 | 13,492 Poughkeepsie Cliy )
g ¥ ¢ 12m. Dec. 0 50645 2715 | 22730 Wappinger’s Falls E. !
1 % Teb, '95 2,825 1,794 1,0,31 R. Coveeuees o5 5 sawEs 12 m., Dec. ’95[ 93.557 60,257 33,300
1t o« oage 3,462 1753 1,709 1 ¢ Mar.’96 5,448 4,198 1,250
2 0w gy 6330 3958 2,372 3 « w98 16,043 11,593 | 4,450
o ¢ e oagg 150 3,822 3,328 ROCBESTER. N. Y., |
MONTREAL, CAN. Rochester Ry. Co....... |12 m., Dec.’94  782,520| 448,304 334,216  269,045* 65,171
Montreal St. Ry. Co.... 12 m.,Sept. 94 897,835 628,454 269,384  55,363%| 214,0 [12°¢7 g5 gr3iaes| 51T,519 | 355,926 | 307,118+ 48,808
126w g5 1,102.778) 652,812 | 449,066 98,617 | 351, 349 ST. LOUIS, MO.,
1 ¢ Mar, '95 78,638 National Ry, Co......... 12 m., Dec.’94 1,353,136| 776,582 = 576,554 337,684 | 238,870
1 o« o oage 4?).2.,‘11%(; | F—— 12 4 “ 951,403,957 821,315 582,642 866,687 | 216,055
" ‘e 2 9
. ) v g “ o« .gg 664,997 Seranton Trac. Co...... 1om_,Ju9e,’94 247,768| 140,080 }gg.ggg %?Szgg* é,gg
Mﬁg‘:ﬁ,‘,’,&‘f,?ﬁ&jn;_ Co. 12m., Febog 91,156  55190% 35966 26,458 9,507 1% Mar. gy ool iidse | om0 | '
bRy ' ' ] 1« o 6 95503 14219 1138
NEWBURYPORT,MASS 9 s« 95 19478y 119599 | 75,182
Haverhlll & Amesbury | o« w96 243067 121,977 | 121,991
St. Ry, C0..ovvvnnnnn.. 12m,,Sept. o4 98,346 58,061 40,284  27,664* 12,621 SEATTLE, WASII.. |
124 s g5 104,853 65,936 38,017|  28,223% 10,694 West St. & No. End

Elec. Ry. Co........../12m,, Dec.’9% 29,737 15,031 14,706
NEW HAVEN, CONN,

|
New Haven St.Ry. Co 12 m., Dec.’94 126,183 69,017 56.666 SPRINGFIELD, MASS, 12m Sept.’9d 373,903| 252,269 | 121,634 | 18,210 103,424
128 gy 15719 124,454 74,265 Springfield St. Ry, Co../12'¢ ‘¢ 05 442008 217.156 | 164,850 | 80,637% 134,213
1 * Mar, 95 2 |
e MR 12t SYRACUSE,N.Y., | ' \
g ¢ w95 34,712 Syracuse Cons. St. Ry. |
3 e w0 gg 30988 Cosses s sawscss 4 vt 12 m., Dec. ’94 194,547 181,105 | 13,442 1074 13,244
NEW LONDON, CONN. 12 % ¢ 95| 164,626 178.072 | d13,446 304%| 13,750
New London St. Ry.Co. 12 m,,Sept’94| 49,899 29,150 20,749  4,42%% 14,826 Syracuse St. R.R. Co. 12m,, Dec.’94 245,805 145,93¢ | 99,870 93,965" 5,905
Taw e hgs BLAE9 30,230 21528]  T650% 131878 |
NEW ORLEANS, LA. | TERRE HAUTE, IND. [ [
New Orleans Traction w Terre Ilante Elec. Ry. |
CO.vevnoernrnssrrennesess 12 M, Nov. 94l 951,528 620,508 | 331,020 Cosess com s s ceveene .1 m.Dec¥d| 5,35
12 v o g5 1,327,156 752,168 | 575,598 1 95| 11,602 7,939 | 8,663
1 ‘* Feb.sgs 87,511 53,335 | 34,376 6 ¢ & 04l 60,336
1 e« ogg 115,326 59256 | 56,070 6 ¢ ¢ 795 83,507 48,855 | 34,652
3w« o« g5 950,236 162,286 117,930 TRENTON, N. J. \ ‘
. 3 ¢« 196 343,183 180,282 | 162,901 Trenton Pass. Ry. Co. 12 m..Dec.'94 198,681 | 1,129
NEWTON, MASS, 12 % ¢ '95 222761 1,771
Newton & Boston St. TORONTO, ONT.,
Ry. C0.sicounnnnois ...ee[12m,,Sept.’94| 83478 25,262 8,216/  7.677% 539, Toronto St. Ry. Co..... 12m., Dec.’94 958,371 517,708 | 440,663
1207 g5 32,207 24,685 7,613 7,108* 504 12 95 992,801 489,915 | 502,886 |
Newtenville & Water- ] 1 % Feb.’95 02,460 39,082 | 23,428
town St. Ry. Co....... 12 m.,Sept.95| 7,580 6,599 981 809* 172 1 96 72,468 42.740 | 30,728
g ¢« g5 132,997 82,114 | 50,883 |
2 ¢« 96 147,845 85,878 | 61967
NEW YORK,N. Y., TROY, N. Y.,
Third Ave. R. R. Co. .. 12 m,, Dec. 194|2,178,336 1,177,344 1,000,991 341,083* 659,909 Troy City Ry. Co........ 12m., Dec/94 432,506 212,407 | 220,189 130,474 | 89,705
ge gy ~,055 154 1456782 1,198,372 328,017% 869,454 124 g5l 490,489 242,775 | 247,714 | 126,116% 121.598

1
Metropolitan St.Ry.Co 12m June’91 5,898,466 3,223,956 2. 174,a10 1,859,971* 314 539 UTICA,N. Y.
1207w g5 51772,260 3,183,210 2,589,050 2.016,889* 572,161 Utica Belt Line St.RR.12 m., Dec.’94 149,103 90,754 58,351 | 29,8444 28,508
6 “ Dec. o4 2.885.10. 1,632, 245 12521836 963,046  289.810 12 « g5 160,284 105,207 | 54988 |  44.791% 10,197
Bt e 953,613,850 1,832,246 1,781,604 1,155,620 625,984 WAS HINGTON, D. C. |
Manbattan Ry. Co...... 12 m., Dec.’94 9,953,840 5,446,020 4 507,811 2 674,049" 1, 833,762 Capital Traction Co.... 12 m., Dec.’95 1,063.776| 634,013 | 429,754
12+ 7 w95 9,731,213 5,533,959 4,197,254 2,988,167* 1,209,087 WATERBURY, CONN.,

Central Crosstown R. Waterbury Trac. Co... 121, Dec ’95 %47,730| 142,073 | 105.657
R CO cvevvvennnnenesn..|12m,, Dec,’9d| 546,026 385309 160,717 90,420* 70,291 |17« Feb, 16,588
D D T T o Fhie? 12 ¢ g5 547,491 879,528 167,968 101,526% 66,442 é e K :96 ;g.zgz 11,265 8,017
. D., E, o at’y *t 95 , 830
RS TR G000 b oo s 12 m., Dec.’94| 691,861 465,236 226,626 171,423* 55,202 2 % o096 40,7380 23,401 | 17,337
12 ¢ ** 195 748,443 557,074 191,369 138,112* 53256 | WILEELING, W. VA,
Elghth Ave. R. R. Co...|12m,, Dec 04| 768061 565.927 202,138 95,545% 106,592 Wheeling Ry. Co......../12m,, Dec. 9 133,517| 119,378 | 14,139
o P 12¢ “ g5 530,009 424,706 105,303 68,978* 36,324 124« g5 '150,094| 88,652 @ 61,542 | 32,248% 29,294
424 St., Man t. N. WILKESBARRE, PA. '
Ave. R.R.Co...... oo lzm Dec.'94 645,130 517,445 | 127,685 122,804* 4,881 Wilkes Barre & wy’.
N pRie. & i 2 95 626,337 527,155 99,182| 122,800* 423,618 oming Val. Trac. Co.. 12 m,,Dec. '94 40(1),143 %33 %3 g&lg,gﬁa 123%3%: lgg,’{g;
ew or arlem o ¢ 95 5 » » | 0
B B COsveses sows s cins 12 m., Dec 94 1,106,017 670,970 | 435,047| 37,524* 897,523 %2 ¢ Mar. ’3? 43012%%’ 15,293 | 15,834
12« ¢ 951,015,076 693,487 | 321,589  40,150* 281,439 1 ¢ 96 36791, 18,437 | 18,354
Second Avenue R.R. Co 12 m,, Dec.)93 987,928 755,305 232,529 140,078* 92,450 3 « ¢ g5 81,009 47,987 | 34,005 |
12 95 941,290 724,417 | 216,873 124,566* 92,308 3 « w08 112057 53612 | 68,445
Union Ry. Co..ccc....... 12m Dec.’94 470,446 254,973 | 215,473| 141,934* 73,530 |WILLIAMSPORT, PA. |
c ‘95 457,457 280,435 | 177,022 127,287% 49,735 | Wiliiamsport Pass. Ry.
NORRISTOWN, PA., GO i vainsys e s 12m,June’94 64,863 49,646 [ 15217 10,256 | 4,962 -3
Schuylkill Val.Trac. Co 12 m., Dec.’95 50,752, 36,580 | 14,172 “« 95 66,845 52,459 | 14,386 9,691 | 4,695
NO. ABINGTON, MASS ‘ Wy?rRCESTER’ Méssii
Py . 9 . | (i} er Cons. St. .
Rockland & Abington | :cestCy 12m.,Sept.’94 355,000 284,215 | 70,785 45,479 | 25,306
SELRy. Co.l oo B 12 m.,Sept.’94 52,762/ 38,836  18,926| 5,282* 8,644 12¢¢ % 95 490,498 309,787 [ 110,711 @ 51,778 | 58,933 .
i 12 %83 67,8150 49,769 18,056  6,008* 12,048 1 ** Feb.'95 25947 23,466 2,461
NORTHAMPTN, MASS, Il 1 ¢« 96 34,168/ 26,505 7,663
Northampton St. Ry.Co 121n,8ept./94 50,090 28904 21,186  2,375* 18,811 5 « ¢ g5 150,823 118,226 | 32,697
12« ¢ 195  83504| 46,240 | 37,264  3,131* 34,133\ 5 ¢ ¢ 96 186,686 139,100 | 47,586






