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ELECTRIC RAILWAY CONSTRUCTION IN GERilANY. 

BY LOUIS J. MAGEE . 

' ' What is your title? '' asked the German Emperor of 
a celebrity who was being introduced with several other 
special visitors to Berlin in the foyer of the Opera House. 
"I have no title, Your Majesty." "Ah, 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 
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traced in pencil by the Emperor. Under these conditions 
the people who formerly had to win all their lanrels 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 lectnre 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 CONSTRUCTION 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 
warships and ships of the merchant marine. The two large 
liners now being built for the North German Lloyd and to · 
be launched next summer, were fully described to the 
Emperor in a special audience recently. The 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 building 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 street 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 pipe 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. None 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 electnc street railway work 
in Germany seem to be, as far as they differ fron'l 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 f_ound 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 run out 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 companies 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 a lengthening 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. The result 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 E rfort he brought with him experience as mayor 

of a smaller city. In Brfurt he went through all 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 
manner. 

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 with such 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 streets 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 
tu give to the Commonwealth. One 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, Tax Assessors, etc., makes a vol
ume as large as the New York Telephone Directory. 

Now, after the question as to whether there is enough 
traffic possible to warrant the installation of an electric line, 
or whether an existing horse line can get a l~ng 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 T elegraph 
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 has been still another hindrance in electric railway 
construction, namely , the 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 
another which private enterprise perhaps could not supply , 
and while this law also regulates many debated questions 

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 av<)id haviug to 
straighten out a disagreeable complication afterwards. 

While the road is being built, the power station may 
be g iving a good deal of trouble, in that the building 
commissioners of the town are very strict as to the interior 
arrangements as well as the exterior architectural form of 
power house and car houses, 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 

as to the use of provincial roads, 
that is, the roads connecting one 
town with another, roads which go 
beyond the jurisdiction of any mu
nicipal government, there is one 
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 common 
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
nes5 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 

VIEW OF CONDUIT CONSTRUCTION IN BERLIN-SHOWING YOKES UNDER SIDE RAIL . 

having an automatic cut-out on its cars instead of a fuse. 
In a moment the practice of all America and all E urope up 
to date is set aside, and the automatic cut-out has to be 
provided. One 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 dynamos are under way, 
the steel poles are turned out, fifty a day, to exact 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 from 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 

dangerous chimneys 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 2 ,½ to 3 .½ 
cents per kilowatt . In some cases this price means 
delivered at the switch board, and in other cases means 
delivered at the lines, that is, the power station comes in for 
expense of the feeders. The city 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 build an electric line, may make a 
condition that current should be taken from the lighting 
station. 

It is a 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 st reet railway in 
Europe to-day . This summer will see about 320 electric 
cars in operation and all the h orses and 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 lines. 

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

Fig. 2. - Combination span wire a1Hl gas 
lamp pole-Berlin-scale J :40. 

Fig. 3.- Single bracket pole-R emsclicicl
scale I :60. 

F ig. 4.-Single bracket pole-Erfurt-scale 
J :6o. 

F ig. 5.-Single bracket pole-Leipzig-scale 
r:6o. 

F ig . 6.-Span wire pole-Berlin-scale I :6o. 
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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 
tlte city where the streets are comparatively free with the 
trolley line, and when they come into the crowded, thick 
part of the city , the conduit is used. The conduit is 
similar to that used here 011 the Lenox Avenue line in New 
York, and in W ashington, except that the yokes are 
smaller. The conduit is under one rail as it is in Buda
Pesth. The Berlin lines, which the Union E lektricitats 
Gesellschaft has built, have plows on 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 
Elecktricitats Gesellschaft is building about ten miles of 
this conduit in Brussels over a street where the King drives 
frequently, and does not want a 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 Europe is not much behind 
America in this way. Of course, there are not so many 
cars, as the cities in Europe 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 cit ies 
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 American 
practice. There are four companies 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 America. 

The companies have made a specialty of substantial over
head line work , and their poles all stand straight and their 
wires 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 overhead work of the road built in Bre
men nearly five years ago looks better to-clay than on the 
average American road. The H amburg line is a model of 
overhead work and the prejudices of the Hamburg public 
have Leen entirely overcome Ly the carrying out of the 
work in an artistic manner. 

As a rule, the cars in Germany are smaller. Some of 
them are designed for only sixteen passengers, and the 
largest for twenty. A fixed numLer of passengers arc 
al lowed to enter the car, and when the seats are filled no
eody is allowed to stand up, so there is 110 crowding in the 
car. The platforms are allowed to carry at most five in 
front and six Lehind. There are however some German 
cities where the cars are permitted to be crowded ad libitu m. 
The average speed of the car through the town is about 
eight miles an hour and outside the city limits ten miles. 
It is not likely that the German authorities would ever be 
brought 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 people 
passing in the streets. 

The insurance system of Germany is an interesting 
and complicated subject . The Government does a great 
deal for the protection of the working class. Every employc 
earning $500 a year or less is insured in the Government 
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 her 
cook's insurance. The industries are divided into groups, 
for instance, fine mechanics, street railway drivers, trainmen 
etc.; each has its board of inspectors and paid officials. 
These boards of inspectors agree upon certain rules tending 
toward the g reater 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 wagons; the board of inspectors under which 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 tov,·ers 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. Labor is so cheap that mechanical 
stoking is not much resorted to. The various 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 a bout $2 
at the pit and delivered anywhere from $4 to $5 in 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 in the power house, all the labor required for clean
ing and k eeping the motor gears and wheels and trucks in 
good repair, also all labor and repairs on the line , that is 
to say, everything which really enters into the department 
of mechanical traction as apart from h orse 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 ca rs in Germany 
are equipped with only one motor. The Union E lectricitats 
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Fig. 7.-Single bracket pole-Liege-scale 
1:6o. 

Fig. 8.-Single bracket pole-Liege--scale 
r:6o. 

Fig. 9.- Combination double bracket and 
gas lamp pole- Hamburg-scale 1 :6o. 

Fig. rn.-Span wire pole-Wiesbaden-scale 
1:6o. 

Fig. I r.-single bracket pole-Wiesbaden
scale r:6o. 

Fig. 12.-Bracket for two trolley wires
Hamburg- scale 1 :6o. 
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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 w0uld 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 0 11 good paying roads 
in Germany are between twenty-five and fi fty 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 np 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 reasons the cars 
in Germany are not h eated 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 . Electric h eaters are not 
considered especially economical, and stoves are considered 
uncomfortable and take up one seating space, 8lthough 
stoves have been tried on one street railway in Germany. 
Where heating appliances are nsed 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 h eating 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 accumula tor 
lines have remained long in operation. There is an experi
ment going on in Hanover which some engineers consider 

. the best solution of the street raihvay question. Many 
others consider that that of Berlin just installed, if it should 
prove a success, will be the best solution for large cities. 
This is the mixed system, namely, the t rolley wherever 
possible and the conduit for streets in the h eart 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 wi th the 
trolley poles , and a good deal of special work has been 
done so as not to disturb the streets any more than is 
necessary . The Germans may not be so particular for the 
luxuries in their drawing rooms that we enj oy in A merica; 
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 

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. Even if the Germans 
get t rolley roads in all their cities a few years later than 
do Americans, and get them in so they will look well, per
h aps 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 4000 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. 

THE Pottstown Passenger Railway Company has 
issued a handsome circular and poster descripth·e 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 th ree 
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 Lak e Sanatoga. The pavilion 
will contain a dance floor , stage, restaurant, etc. An elec
tric fountain and fireworks form add itional 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 fit s 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, "\V. 
Robinson. 
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Studies in Economic Practice. 

BY C. B. FAIRCHILD. 

S lzop Jllct!wds, Tools and Labor Sa1.1ing Dc1.1ices of tlze 
Clzicago Ci{v Rai!wa_11 Compan_11 • Part I . 

Quite a number of the larger street railway companies 
of the country, on the change from horse to mechanical 
traction , inherited from the old regime repair sh ops 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 sh ops 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 ligh t for the work required of them . It is 
better to have ex tra heavy machines, as these will do light 
work as well as the smaller tools, and not be overtaxed 
with the h eavy work. 

The repair sh ops of the Chicago City Railway since 
las t October have been under the direction of C. E. Moore, 
ma,..,ter mechanic , under whose supervision a number of 
important changes have been made. For instance, a low 
basement 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 
th rough 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 

FIG. 1.-HACK SAW. 

floor of a large accumulation of 
castings. The capacity of the sh ops 
h as 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 department, 
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. 

Another important change worthy of note is that in 
the iron department the workmen'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 

throughout, and i11 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 r{i in . X 1 ¾ in., set in 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 not always found in street railway re
pair shops is an automatic power hack saw ( Fig. 1) from the 
Millers Falls Manufacturing Com- I 
pany. This is employed for cutting 
up bars and steel rods, for cutting 
k eys, pins of any description and 
bars up to 4 ins X 
4 ins. There is a 
s i d e t a b 1 e or 
trough for hold
ing the long rods 
in place and these 
are clamped to-

gether by means FIGS . 2 AND 3.-BABBITT MOULD AND 
of a hand wheel. FURNACE. 
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 a t the World's Fair. With the use of this tool 
brass hangers, pull-offs and other parts for overhead work 
a re 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 cannpn 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. The 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 Lase car
ries a mandrel of the proper diameter for the Lore on which 
are X ridges which leave their impress on the babbitt and 
which 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 which is held 
in place by a groove cut in the mandrel and which serves 
to divide the metal when poured. The boxes and strips 
being in place, the outside shell is closed around and held 
by means of a U-shaped clamp that is driven on with a 
hammer. After the metal is poured the clamp is removed 
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 clay. The boxes are then placed i11 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 has been added 
a very heavy combined punch shears having a cap
acity for punching a two inch hole through a 1 ½ in . bar and 
for cutting six inch plates up to 1 1.1; ins. in thickness and 
with dies and punches that are readily adjustable. 

A hea\'y universal miller has also ju;;t 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 the transfer wagons. Re
cently howe,·er 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 \ :Vestinghouse locomoti,·e type. 
This boiler will be used as a reservoir and will increase the 
storage capacity by 150 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 
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FIG. 4.-CASTING BABBITT IN ARMATURE BOXES. 

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

Another 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 au adj unct of the 
shop, and in this there are eight furnaces. These are all 

hooded in for the removal of the offensive gases , and here 
all kinds of trimmings ancl all brass work employed in 
overhead and other construction is manufactnred. It is 
proposed to erect a small cupola about eighken inches in 
diameter by five feet in height for melting the coarse com
posite metals 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 Leen 
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 used 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 

FIG . 5.-BAR IRON STORAGE 
DEPARTMENT. 

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 lbs. copper. 
5 lbs. tin. 
I Yz 1 bs. lead. 
Yz lb. zinc. 

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 th;it 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, ~crews 
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 encl 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 diameter 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 yery easily rolled on to the platform. As 

-
FIG. 6.- CHAIN REELS. 

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 consists 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 sen 'e 
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 keeping in the heat and avoid the 
necessity of forming a coke arch . For extra large forgings 
however a coke arch is formed 
( Fig. 8 ) . 

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

Fig. 9 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 I Yz ins. X 1 ,½ ins. can be 
bent, and round iron up to 1 ,¼' 
ins. One of the levers is handled 
by the h elper and the other by 
the blacksmith. The different 
shapes that can be formed of this FIG. 7.-BRICK FIRE ARCH . 
tool are shown in the same con-
nection. It will be readily seen that a large number of 
pieces 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 
Ya in. square. This tool is placed on the anvil 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. r r is an S-hook tool for bending S-hooks cold, 
and will bend from }.:( in. up to iir in. in diameter. 

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

Fig. 13 is au 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 15 show a spring swedge for use with the 
steam hammer. This is swiveled on a post or pedestal and 

can be swung off the die when not 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 irons. As will be noted the swedge is 
provided with a spiral spring between the parts which 

serves to lift the upper 

/ 

part free from the iron 
-- as the hammer head 
',,, ris·es. 

\ A large 11 umber 
\ of tools of similar de-
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FIG. 9.-BENDING TOOL . 

~ sign for lighter work 
are also provided, and 
were nearly all design
ed by Fred Steen, fore
man of the blacksmith 
shop. 

Another interest
ing feature of the fore
man's work is that of 
a sketch book in which 
he 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 
rea<l.ily 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 

FIG . 10.- COUPLING LINK TOOL. FIG. 11. -S-HOOK 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. 
Oxydized 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. 
When returned to the ox
ydizing room they are 

~ 
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placed in a solution of flG. 12-ADJUSTABLE BEND ING 
muriatic acid, arsenic and TOOL FOR HOOKS AN D 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. It is 
then given a coat of lacquer and baked in a furnace which 
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is heated hy steam to a temperature of I 20 degs. Rough 
brasses and such as are not to he oxydized are cleaned by 
being dipped in a solution of nitric and sulphuric acid . 

Fig. 17 sh ows a cable reel in position with about 
300 ft . of the rope hung 0 11 from the reel and coi led a t the 

top. 'fhis arrangement provides 
~ for readily running out the first 

- section of the rope into the splicing 
room ready to be spliced on to the F> ' - I a old rope when a new rope is to be 

\----~ " '\) nm in . This avoids th e necessity 
c:::lJ of getting a large number of men 

FIG 13.- BENDING TOO L together in a hurry to h elp t1~rn 
FOR RINGS AND the reel. A small engine with 

LINKS. proper shafting is provided from 
which , by means of sprocket chains, 

the cable reels are operated for winding up or transfer
ring cables. The long ropes are shipped on two reels to 
facilitate the h andling, b ut when placed in position for 
stringing in the conduit the e ntire rope is nm upon one 
reel. 

T en old trail cars h ave recently been remodeled 
into low deck motors for win ter service. A special 
feature in the new construction of these motors is 
that they have solid windows , the g lass being set 
without sash. The edges of the g lass are h eld in 
place by rubber channels and a space of ~{ in. is left 
all around between the rubber and the framing. 
This arrangement prevents th e rattling of the 
glass, and although these cars have now been in 
service about four months, there h as been no break
age from the strain or jarring of the cars. Venti
lation is secured through the deck lights. 

The company has recently equipped five of its 
track sprinklers with sing le \:Vestinghouse No. 3 mo-
tors. These sprink)ers are mounted on a wooden 
truck with 4 in. X 7 in. s ills. The framework 
which supports the sprinkler tank rests on eight 
round rubber springs, four on each side, the springs ~ 
being 4 ins. X 2 ins. The springs are held in place 

by a bench or table 011 top of the tank and the controller 
is located on the floor of the truck which extend~ beyond 
the tank. 

In the woodworking department a very ingenious 
tool is employed for 
making dowels so that 
the grain of the wood 
will be t he same as the 
su rrounding parts of 
the hole that is to he 
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 

~lj , I _:;;;-

FIG, 17.- CABLE REEL . 

pipe with regular saw teeth cut into the end. It is 
operate<l in a bor ing machine and the dowels are sawn as 

I 

by a wooden plug which is shorter than the thick
ness of the springs. The motor is suspended from 
a steel yoke which is attached to the sills. In some 

FIG. 14.-SPRING SW EDGE AND 
STEAM HAM MIR. 

FIG. 15.-SWEDGE TURN ED BACK 
FROM DIE. 

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 a nd uniform surface. 
They may a lso 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 scre,v, but an air 

FIGS. 18 AND 19.-METHOD OF CU TTIN G DOWELS 
AND COVERING COUNTERSUNK SCREWS. 

FIG . 16.-FAC-SIMILES OF PAGES FROM FOREMAN 'S SKETCH BOOK. 

space of one-sixteenth inch or m ore is left, or 
the dowels are cut with a concave surface at the 
end so tha t 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 tha t after being painted it is 
never possible to detect the position of the dowels 
as they do n ot work loose after bei11g glued in 
place. 

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 

Tirn Board of H ealth of New York Cit y has passed a 
regulation forbiddi ng 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 Electric Railroads. 

BY Lours BELL, Ph. D. 

V.-Direct Feeding SJ 1Stems. 

By direct feeding is meant the supply of current to 
the working system of controlling from a central station 
without any intermediary 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 a:1d would be universally applied were there not many 
case_s 111 which the distribution of power from a single 
stat10n becomes uneconomical at any practicable voltage 
on account of the great distances involved. 

. Nearl~ all interurban lines, and especially the systems 
wl11ch are likely to result from the conversion of steam into 
electric lines, can be best operated by other means which 
will be de.:'cri?cd in subsequent chapters. Indeed a care
fu_l e~am111at10n of very many existing electric railways 
will disclose. the fact that direct feeding is being worked 
far b~yond its P:oper limits of application and is the cause 
of sen?us pecumary l_oss, both in interest on a huge invest
ment ~n copper and 111 power needlessly lost on the line. 

Dir.ect feeding however is properly applied in most in
stances, and mus~ be ultim~tely applied as the distributing 
system almost umversally, smce even where substations are 
employed the lines proceedino- from them are a case of direct 
feeding and must be treat~d as such. 

~ Electric railway f~eding systems are akin in principle 
~o those empl_oyed 111_ s1m~le cases of distribution for light
mg, ~nd ye~ m practice differ from them very radically in 
c~rtam particulars. l~ailway feeders are not generally de
signed to preserve umform voltage within the area fed, 
but to h~ld the voltage, admittedly variable, within certaiu 
r~ther w1_de, but fixed limits. Lighting feeders must be de
signed_ with r~ference to a load varying iu the same area 
fr?m t1111e to t11ne, but units closely confined to that area; 
railway _feede:s must be so designed as to meet not only a 
load variable 111 amount _from second to second, but shifting 
from place to place obedient to causes that follow no definite 
law. On the other hand not only are railway feeders 
ab~olved from the _necessity of h olding !:he voltage closely 
u111fonn, but by virtue of this they can the more easily be 
arranged to meet extreme shifting of the load. 

In early electric rail.ways the trolley wire proper was 
rather small and _the feedmg was often relatively quite as 
complex as that 111 large modern systems. 

_The conditions which must be met in planning a direct 
feedmg system are roughly as follows: 

I. The maximum fa ll in voltage at any point in the 
system under all working conditions must not exceed a 
fixed amou nt. 

2. The ~v_erage drop throughout the system under 
normal concht1011s must equal a certain predetermined 
amount . 

3. The_ feeders must be so connected that accidents 
to the workmg 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. 

arra_ngement~ of feeders have been devised, many of which 
are m extensive use. The following are some of the most 
usual, which have stood the test of experience. 

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 ~, b! c, d, e_, f, etc., which are generally 
hardly more ~han tie _wires umtmg the principal feeder to 
the trolley :''ire. Thts arrangement was very common in 
early electric roads. It made possible the use of a very 
15lender trolley win; merely larg-(; epough to \;arry conven~ 

ieutly the current for cars running between the subfeeders, 
an~ made the system tolerably free from interruption by 
accidents to the trolley wire, which from its small size was 
rather prone to break. Both the trolley wire and the 
principal feeder are continuous and of uniform cross sec
tion. This continuity is useful in case of the crowdin(T of 

t 
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cars a one or more pomts 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 
s_tation is quite likely to blow and stop every car on the 
ltne. 

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. I. The only additional fact that has to be taken 
into account iu the ladder syste111is 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 trolley 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
uou~, but is broken by insulating joints into separate 
sect10ns of approximately equal length each with its own 
subfeeder a, b, c, 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, b, c, etc., are usually 
proYided 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 
~he syst em, 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 
,vay with Fig. 34 is shown in Fig. 36. Here A Bis the 
trolley wire while in multiple with it are feed wires 
tapped into the trolley wire at a, b and c. These feeders 
are generally quite independent of each other up to their 
respective junctions with the trolley wire. A load at any 
point, as 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 dis that of 
the trolley wire from A to d, reinforced by the feeders a 
and b; in parallel with that of the trolley wire section from 
~ to c and the feeder c.. With the arrangement of Fig. 36 it 
JS quite possible to hold the voltage fairly 1111iform by giv-
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ing sufficient area to the longer feeders. As a matter of 
convenience, to avoid the undue multiplication of wires, the 
distances A a, ab, etc. , between feeders are made consider
ably longer than in the ladder system: hence the trolley 
wire is generally larger. Of course, it must be large enough 
to avoid excessive drop in the sections b d and c d when 
load is applied at d. As a rule the distances A a, ab, etc., 
are several thousand feet except where the traffic is very 
heavy. With No. o or No. oo trolley wire the distance 
named is not generally excessive. As compared with the 
ladder distribution this one has the great advantage of giv-

(l u C 

Sirt•l'l Ry. Journal 

FIG. 36. 

ing a fairly uniform voltage, and can be more readily ar
rano-ed to handle abnormal loads at distant parts of the 
lin/ 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 wire. It is however ex
posed to trouble in case of serious short circuits, and is in
convenient in the matter of cutting out portions to execute 
considerable changes in wiring or to avert accident. 

4. An obvious modification of the arrangement just 
mentioned is that shown in Fig. 37. This bears the same 
relation to (3) that (2) does to ( r ). 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 heavy load on a distant section, since that sec
tion must depend on its own feeder alone without assist-
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a nee from adjacent sections. The feeders a, b, c, etc., are 
provided with individual s,vitches 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 gh·en conditions is 
very readily computed. 

In both ( 3) and ( .+ ) it is sometimes convenient to tie 
two or more feeders together, as shown by the dotted line 
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at d (Fig. 37). This procedure reinforces the conduc
tivity with reference to the section thus connected, as b, 
and while it will lov,'er the voltage of sections beyond the 
link, is very useful when a particu lar 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. 

Here the trolley wire, AB, is cut into sections of vary
ing length, short where considerable danger of interruption 
of service exists, long where longer sections ca11 be more con
veniently utilized. C is a principal feeder as in the ladder 
system co1111ected at a and b to a continuous trolley line, 
and at c, d and e to trolley sections. This principal feeder 
is reinforced by feeders E and F to equalize the voltage 
more perfectly in the region of dense traffic, while the inde
pendent feeeders,G and H, supply the long isolated sections, 
/ ancl g. G and H are moreover linked at./ if the condi
tions of service require. Fig. 38 represents the actual 
arrangement of an extensive feeding system much more 
closely 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 the adoption of such ap
parently complex methods. 

In general, independent feeders are necessary to pre
serve good working pressure in outlying districts where 
comparatively independent 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 formerly on account of 
improved methods of construction, on the other hand an 
extensive subdivision into sections hinders the full use of 
all the copper installed and increases the danger of local 
stoppage of traffic. On any railway system , street or other, 
continuity of service is of the first importance, 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 contint1ot1s 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 crish. 

Long lines, intert1rban 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 the 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 as is 
fot1nd in converting steam roads to electric, the working 
conductor may not have a cross section equivalent to No. 
0000 wire or more which enables comparati;ely long sections 
between feeders to be employed with advantage. For ex
ample, suppose a No. 0000 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
tvYeen feeder junction and load and s1ibstituting the above 

values in the fundamental equation c. m. =~CL , the 
V 

distance between feeders should be about -1-000 ft. Inas
much as the average drop produced by the moving train, 
with a maximum of two per cent midway betwt;en 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 8000 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. 

H ere a continuous h eavy 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 shown, 
consists of three main feeders, each supplying two sections 
of t rolley wire. The number of these main feeders and 
the number of sections each supplies is reg ulated by con
venience and local conditions, as is too the length of each 
section. The sk etch ( Fig. 39 ) shows merely the principle , 
which is well suited to roads up to a dozen miles in leng th 
fed from somewhere near the middle. S uch roads are apt 
to require rather large units of loads, due to well loaded 
trains and high speed, but the nu:nber of t rains to be oper-

J'----'-~--'---'------'-St,·,--ct R-y. J..__L, 
FIG. 39. 

a ted at any one time is usually small. A rather nice 
q uestion sometimes arises as to the relative cross section of 
copper to be put in the trolley wire and in the feeders. In 
the large work that we are just now considerin &", the t ro!ley 
wire must be in any e\'ent large enough to g ive sufficient 
contact with the trolley. A nd this is apt to indicate about 
as large a working conductor as can conveniently and se
curely be .,upported. Therefore the feeders ·will be rela
tively smaller than in ordinary street ra ilway practice , and 
it is not advantageous to separate permanently the sections 
of trolley wire, thus throwing away the conductivity of its 
large cross ~ection . \Vhenever doulJle tracks are used it 
goes quite without saying that the wh ole_ system_ of con
d uctors should be united, each trolley wire servmg as a 
feeder to the other. 

Occasionally, too, on single t rack roads with frequent 
turnouts two trolley wires are strung ten or twelve inches 
apart , each to accommodate the cars running in one di!·ec
tion, so as to entirely avoid overhead switches of any kmcl. 
This arrangement is shown in F ig. +o, and while it _is not 
now very widely u sed, it is exceedingly convenient 111 cer
tain cases. In Fig. 4-0 the track at a turnout is sh own by 
the solid lines and the two trolley ,Yires by dotted lines. 
The trolley wire, AB, would naturally be used by cars nm
uin cr from ri crht to left as indicated by the a r row , while CD 

b b . E 1 would be used by cars n11111ing from left to n ght. ac 1 

car keeps to its own trolley wire throug hout the track, un
less it is necessary to change over in backing around a 
turnout. Thi~ double trolley cle\'ice enables long exten
sions to be hancl led without f eedcrs. 

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 per missible maxi
mum drop and what we mean by average clrop. 

S uppose that ten per cent average drop has been de
cided upon in a g i,·en case,--\Vhat is really meant by this? 
There has been considerable confusion 0 11 this point. A re 
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. I s it the drop produced by the average load or 
t he average of the drops produced by the simultaneous 
loads at some particular time? 

To reduce the matter to a common basis with other 
,~ases of the electrica l transmission of energy , we are at lib-

erty to put but one 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 
vie can design the system for conditions of maximum econ
omy, knowing 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 a t the 
various parts of the system. It is necesbary 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 former consideration, the average energy 
delivered to an electric rail way system is a very different 
thing from either the max imum energy or the average 
energy during the hours of heavy load. The load factor, 
i. e., the ratio between average and max imum output on a 
railway system is genera lly 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 mig ration 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 
,vell . The result of a varying load factor is a necessary 
limitation in the permissible loss of energy. For if we 
h ave a load factor of . 3, the average loss of energy, what
ever economy of transmission may indicate cannot be so 
great as to cause at maximum load a drop in voltage suffi
cient to interfere with the proper operation of the cars. If 
we wri te 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, L, and for the drop 
assumed, V 1 , we have the following in equality which sets 
a limit of drop which must not be exceeded 

F~<L V 
Very for tunately it usually happens that 

v<L V 
So that there is no special difficulty in making V 1 = v. 
But it is not safe to assume this happy condition of things 
without some investigation . It may be true 9f one part of 
the system and not of a nother. 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 load cun,e of a main urban system, while curves II 
and III 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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all(l I II raise the morning and eveni11g maximum va lues 
011 IV . The load fac tor of II is hardly ]Jetter than .1 
w hile that of 1 is nearly .6. C011sequently we have far 
less latitude in planni ng t he conductors for th is branch 
than i11 case of the mai n line, being always confronted hy a 
high maximum to be taken care of. The load factor how
ever does not fully represent t he precautions that h ave to 
be take11 . It shows, to be sure, the normal maxi ma , but it 
does 11ot include t he effect of shi fti ng load. 

This is really a very serious matter in maki11g the 
plans for a conduct ing system and the prolJabi li ties of the 
case need to be care fu lly weighed. A base lJall park , for 
instance, located fa r out on a branch line means trouble u11 -
less it be taken in to accoun t . It means that now and then , 
not only all the regular cars on the line, but all the ex tras 
that can be spared , wi ll be massed at near the distant encl 
of the branch and brough t in hea\' ily loaded and all to
gether. It is the same effect t hat would he obtained from 
a s teep grade , except that it is only occasional. The amount 
of such an extra load may be suffi cient to doulJle t he ordi
nary maximum load and that i11 the most clisadva11tageous 
way , i. e., at the e11d of the line. F rom what has been said 
it is sufficiently evident that laying out the conductors for 
a large system is more 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. T he 
value of the load on an electric ra ilway is so u11cer tain , 
whether for any stated time or d uring any interval , and so 
uncertain in posit ion as well as amount , that the success of 
an y calculation depends almost wholly on the skill with 
which the data are assumed. 

Street Hailway Rolling Stock. 
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T 71.- B elts, Razls and Pia/l's. 

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 wher e the concave and convex panels 
unite. The next above is the window rail , and its upper 
surface usually form s the window sill. A bove this comes 
the window panel or letterboard, as it was termed wh en 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. A bo, ·e this, and sometimes formin g an 
almost integral portion ot it , is the belt or pla te which 
unites the heads of the posts, and at the same t ime 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 fi g ures show a set of rails from an 
ordinary box car. Fig. r shows the front and encl view or 
cross section and F ig. 2 th e back of the " ·indow 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 t o prevent the water 
from being blown under the window into the car. The 
form shown , that used by the ]. G . Brill Company, pos
sesses one feature not ordinarily found, though the value is 
undoubted . . · This is a 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 join t is consequen tly 
perfectly protected from water or dampness. T h is 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 th e practice of a large 
number of builders, and of all of the most careful , this rail 
is mortised into the corner post s. As a means for connect
ing the different members of the frame , the mort ise is far 
in advance of any method of halving or locking which has 

bee11 introduced . Ju fo ct a mortise and d raw pi11 i11 com
binat ion with white lead to excl ude the moistnre gives one 
of the st rongest and most d urable co11nectious bctwee11 two 
pieces of timber a t r igh t angks to each other which has yet 
been devised . 

As will be see11 at the left hand end of engrm·ing ( 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. T h is rai l secures the post very 
firmly and is or always should be made of a single piece of 
selec ted ash . This r ule holds good i11 regard to the prac
tice of the best makers, and for cars up to twenty fee t in 
leng th . The Jackson & Sharp Company makes a valualJl e 
modification of t he window rail which is worthy of more 
extensive introduction . I n the cars of this compan y the 
rail is widened horizontally so as to admit of a small mor
tise to receive the projecting encl of the outside window 
strip. The window strip forms a part of the post as shown 
in Fig. 9, and when the ra il is put in position it is wedged 

ID 

FIGS. 1 AND 2.- W INDOW RAIL , BACK AND FRONT. 

FIG. 3.- BEL T RAIL . 

--. ... ---
--
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FIG S. 4 AND 5.-WINDOW PANEL AND RAIL . 

i Cl 
FIGS. 6 AND 7.-SID E AND TOP OF PLATE. 

upward into place. In t his way it secures a more fi rm 
hold upon the post , and at the same time is prevented from 
being driven off by accidental violence or by the window 
coming clown upon an accumulat ion of ice and so bursting 
the end of t he strip out . This breaking of the st r ip is a 
very common occurrence and the post is weakened by such 
an accident . T he i11creasecl thickness of this form of rail 
is sufficien t to add considerable to its c; t reng th . 

Fig. 3 shows the belt or concave rail. T his is usually 
thinner on one edge th an on the other so as to conform to 
the cun-ed outline of the car. Occasionally the post is 
deeply notched to receive it . Although the posts are of 
ample size at t he point wher e they receive this rail , they 
should not be cut to a greater depth than is necessary for 
this pu rpose. T he upper edge of the belt rail is notched 
to receive the strainers from the window panel. As shown 
in Fig. 5 the lower strainers which are mortised into the 
sill are invariably 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 th e critical poin ts in car building. Good 
work manship h ere, well made mor tises and tight fitting 
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t enons properly driven h ome and pinned are among the es
sential features of a durable car. T he fi tting of these rails 
upon the posts and th eir union with the corner posts is 
equally essential. 

In th e East th e belt rai l is almost always of yellow 

FIGS. 8 AN D 9.--POSTS. 

pine. A few makers have used 
Doug las fir , and in the \Vest the belt 
is occasionally made from ash . 

F ig. 4 sh ows the inside and F ig . 
5 the outside of a window panel and 
rail worked out of a solid piece. This 
un ion of the panels, the window h ead 
and the supporting rail in one is a 
very desirable feat ure. It substi
t utes a piece of wood of considerable 
cross section for a number of small 
and loosely jointed p ieces and enables 

FIG. 10. PLATE:. AND POST JO INT. 

the h alving upon the posts t o be of considerable advan
tage. T he eng raving sh ows the number of screws em
ployed, and their location. 

It has been a common practice in the E ast 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 scr ews, showing that there is a 
considerable amount of s train concentrated at the tops of 
the posts and that more wood and a better method of 
fastening is needed. 

Fig. 6 shows side and Fig. 7 top of une form of plate 
wh ich is notched for t he carlins. It is beveled on one 
edge to the curye of the roof , and h ah'ed upon the corner 
posts. Ordinarily, th e plate should be mortised to receive 
the heads of the posts , and in th is r espect the practice of the 
Jack son & Sharp Company is exceedingly good. E ach of 
t he posts of this company, as shown in F igs. 8 and 9, 
has a sort of double tenon so t hat the plate obtains an 
exceeding ly firm h old 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. 

F ig. 10 illustrates the method used by the Brownell 
Car Company for pu tting the plate upon the posts and 
uniting it with the corner posts. H ere both tenons are 
drawborecl and pinned. The joint thus made and fi lled 
with white lead is about as strong and durable as it is pos
sible to obtain with wood. The , ·alue of t he g reater 
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 cm-eri ng 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 th e same system. In some establishm ents 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 th e plate put on with fish glue. 
A nother 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-

ment uses oil with a mere t race of white lead in it for fill 
ing these joints. A nother practice is to employ common 
glue for all the ra ils and the plate and depend upon a good 
coating of paint for p rotection. The strainers are almost 
always driven into their rails with white lead in the mor
tises. This is propably, 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 ra ils the most careful workmanship must be employed 
if the car is expected to be durable. Neither good material 
properly seasoned nor good design will g ive a durable car 
if the workmanship be inferior , while good workmanship 
has frequently saved a car of inferior design. -----••-----Sand Boxes and Flat \Vhecls. 

In the STREET RAILWAY JOURNAL for April, page 
235 , were p ublish ed some figures in regard to the effect 
which the use of sand boxes h ad upon the wear of wheels. 
T he information has since been brought clown to Mar. 
19, 1896, at which time the road using sand boxes h ad 
tak en off L.J.22 wheels, of which 252 were so badly worn 
or skidded that they were broken up and replaced by new 
ones. T he 1170-wheels remaining were reground and will 
be again placed in service. 

The other company has a total equipment of 172 cars. 
It h as entirely abandoned the use of sand boxes, using in
dependent sand cars instead . These are operated over the 
entire length of the road wh enever the rail is in condition 
to mak e sand necessary. 

The ratio between the roads in the matter of equip
ment is, as nearly as possible, 1 to 3.6. H ad the larger 
road been operated with as lit t le wear upon its wheels as 
t he smaller , the number of wheels to be reground would 
have been 29 instead of more than r 100. The number 
of wh eels removed would have been r 87 instead of over 
q oo. --~•·•-----New Open Cars for Broadway, New York. 

The Met ropolitan St reet Railway Company has put a 
number of open cars in operation on its Broadway cable 
line. They are being r un as smok ers and seem to be very 
popular. T h e cars are of the ten bench type with folding 
steps and bars. T he side panels are of malleable iron in
stead of wood. T he ceilings are of birclseye maple with no 
decorations. This gives an extremely light appearance to 
the cars with excellent general effect , besides making the 
maintenance less ex pensive . Sterling registers and brakes 
are used. 

One hundred cars have been ordered altogether. Fifty 
of t hese are from the J. G. Brill Company and are mounted 
on Brill t r uck s; the remaining fi fty were built at the 
works of the John Stephenson Company, Ltd. , and are 
mounted on Peckham t rucks. The first fifty are fitted 
with Bushnell spring rattan seats, and the second fifty with 
spring rattan seats from H ale & Kilburn. 

-----• 
Novel Method of Stringing Trolley Wire. 

A novel 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 wh en 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 strung 
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 
g round. 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. 

-'· 
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Cor1·ee t L,ocation o fT1·olley Wire on Spiral Curves. 

Snn.;i:roN, PA., June 6, 1896. 
E DITORS STRJCE'l' RAILWAY JOURNA l,: 

The method of locating the t rolley wire on cu rves, 
g iven in the June issue of the STRJ-U.;T RAILWAY JouRNAI, 
is only applicable to the use of si mple curves, while modern 
practice t ends towards using a true spiral curve of consid
erable leng th for the ends of all curves. For th is port ion 
of the curve, perhaps forty feet long or more , Mr. Foster's 
formula would not apply . T he 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 t rolley pole. 

Having a plan of the curve for wh ich 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 leng th of the wheel base ( on t he same scale as t he 
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 pie<'e a little longer than t he horizontal pro
jection of the trolley pole. Mark a line 0 11 this at right 
angles to one end and mark the length of the horizontal 
proj ection of the t rolley pole from this encl. T hen 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 swing ing the '' t rolley pole '' u ntil the square 
end is radial to the track curve , we can mark a point which 
will be approx imately 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 '' t rolley pole'' square with radial lines 
from this approx imate location instead of those of the track 
curve, we can lay clown the final location of the wire for 
cars to nm in one direction . If cars are to n m in both 
directions, the location sh ould be found by taki ng an aver
age of the curves located by the aid of the template. 
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house door, and in other ways wh ich will suggest thc:111-
selves to the constructing engi neer. 

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 

Elevation X height of trolley wire above rail 
Gauge 

CHAS. A. ALDEN. 
----•••►-----

T we nty Foot, S ingle Truc k , Centc1· Aisle Car. 

U'l'ICA BHLT T,I NH RAILROAD CONPAN Y. 

UTICA, N. Y. , May, 22, 1896. 
EDITORS STREET RAILWAY JOURNAi.; 

T he accompanying photograph shows one of our 
cross seated, straight sided aisle cars on a single truck, 
T h is car is giving excellent satisfaction, is sought after by 

SINGLE T RUCK CENTER AISLE CAR 

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

The cars are nicely :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 t ruck , 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. T he length of car bodies is twE:>:1ty feet over 
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pla tforms, width eight feet two inches. The 
bodies were made by the Jackson & Sharp 
Car Company, and are in every respect 
most sat isfactory. 

\ Ve have been operating some cars of 

Dir ctio11s 

thit; style for about six months , both for 
city and suburban 
travel. The seat

METHOD OF LOCATIN G TR OLLEY WIRE ON SPIRAL CURVES . 
ing cap a c i t y is 
greater then in our 

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

H aving plotted the wire cu rve 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 cttrves are compounded, 
in finding the proper position for the t rolley wire in a car 

standard eighteen 
foot six inch car bodies, but , of course, the total carrying 
capacit y is not so great. \Ve 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 t wo end seats, running lengthwise of the car 
a t 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. BOYLE, President. 
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The Hesistance of Cast Welded Hail Joints. 

LAKE ONTARIO & RIVERSIDE RAILWAY COMPANY. 
OSWEGO, N. Y., June 17 , 1896. 

EDITORS STREET RAILWAY JOURNAL: 
0 11 page 35+ of your June number I find in an article 

by Dr. L,ouis Bell , a statement which, if uncorrected, will 
cause many rai lways 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, both when new and after 
some months underground. Had this been done we should 
have received an entirely different report from this accurate 
observer. It v..as my good fortu ne to take part in some 
tests of the cast weld joint a t the Edison laboratory over 
a year ago. From 100 to 150() amperes. were passed · 
through each joint and the drop measured with a \Veston 
millivoltmeter. \Vhen new the conductivity of this joint 
on a sixty pound rail was merely that of a single No.0000 
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 t he conductivit y of the rail 
is nearly equal to that of one million of circular mils of 
coppet. Mechanically the joint is fine. Its performance 
01! light ra il with heavy cars in Xewark and Orange, N. J. , 
has 1Jeen magnifi cent. But it was found absolutely 
necessary to bond it . I am informed that several thousands 
of these joints have made good mech anical records in Chi
c:1go, but here also they required h eavy bonds. The rea
sons for this are not hard to find . The joint is not a weld , 
for if it were it would show the same defect s exhibited by 
electrically welded rails. 

It is very ev ident t hat when a small amount of molten 
iron is poured around a· steel ra il , 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 rails and joint. It is evidently 
this clearance which makes the joint a mechanical success, 
for it is sufficient to allow for expansion and contraction, 
and yet not enoug h to allow movement from passing cars. 

\Vere this not so, how could this small amount of cast 
iron withstand the tremendous strain due to temperature 
variation which, as is well known , has pulled apart steel 
girder rails weighing ninety pounds to the yard? Any one 
familiar with the difficulty of making a good elec trical joint 
by pouring molten copper around a copper cable , will smile 
when told that high conductivity can be had between 
molten iron and a large steel rail. Even though the sur
face of t he rail should be fil ed bright, the heat from the 
melted iron and the st eam from the mould would cover it 
with a coating of iron oxide before the cast iron could 
enclose it. F. H. TIDl\IAN, General l\lanager. 

\VEST CHICAGO STREET R AILROA D COI\IPAN Y. 
CHICAGO, June 15, 1896. 

EDITORS STREET RAU.WAY JOURNAL: 
\Ve have three sections of t rack , the rails of which are 

cast welded. \Ve use 110 bond and have no trouble elec-
trically wh atever. F. L. FULLER, g'uperintendent. 

BROOKLYN HEIGHTS RAILROAD Col\IPAN Y. 
June 25, 1896. 

E DITORS STREET RAIL\YA Y 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 h a,,e 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 extremely low and better than any I have 
:,,een. J. T. \VHITTLESEY, Chief Engineer. 

CASS AVENUE & FAIR GROUN DS RAII,\VAY CO.l\Il'ANY. 
ST. Lours, June 19, 1896. 

EDITORS STREET RAILWAY JOURNAL : 
Our experience, and all the test s 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 done. 

\Ve have ordered more delicate instruments for the 
purpose of making further tests , and will be glad to let you 
know the results. \Ve have 011e 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. 

CHICAGO CITY RAILWAY CO.l\IPANY. 
' CHICAGO, June 18, 1896. 

EDITORS STREET RAILWAY JOURNAL: 
I enclose h erewith report to me by G. W. Knox, 

our electrical engineer, 011 subject of conductivity of Falk 
cast welded joint , in answer to your request for same. 

M . K. BOWEN, Superintendent. 

REPOR'f OE MR. KNOX. 

All of the joints which have been so situated that a' 
· test could be made upon them, I have fom~d without the 

least appreciable drop across their parts, but where these 
tests were made there was a comparatively 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 nm a reasonably heavy 
volume of current through the joints, taking them collec
tively, I believe among some 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 frequ ently noticed castings which 
broke (hy 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. This I do not 
believe will o:cur 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 effici ency 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 pa rticl es of rust or burnt 
iron scales. \Vhere the 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 com.paratively 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 h eavy cur
rents across them. 

These seams between rail and joint may be con
siderably increased or diminished according to the honesty 
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 as a bar
rier to the uniting of joint metal to rail. 

In considering 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, ,ve are taking too great chances 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 ,vill say, thoug h, I believe it would be safe to count 
0 11 the cast welded joint as a conductor where the volulllc 
of current is not liable to be excessi,·c, say, twenty to thirty 
amperes per joint. It will , of course, 1Je possible to "shove 
through '' these, even bad joints, many times more than the 
amount of current gi,·cn, if so desired, hut it is going to be 
accomplished at the ex pense 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 ca refu l tests with every joint. An engi neer 
in testing for drop across the joint :-;hould be sure to 
send the lllaxi mum amount of current the joint is ex
pected to carry , throug h such joint. 

[Signed] G. W. KNOX,. 

Electrical Engineer. 
----•··•-----

A Wa,Y to Hcducc Pipe \ 'ih1·ation. r, 

K ,\NSAS CIT\', Ju11 c 5, 1S96 .. 
Em'l'ORS STRHH'l' RAILWAY J ouRNAI~: 

I notice in your June nulllber, p. 359, J. Mahony 
of the Montreal Park & Island Railway Company asks for 
!IIY opinion as to a matter of piping. 
· \Vhil e ti1e :-;ketch furnished is not sufficiently complete· 

in plan to enable me to write as one co11cerned, I think the 
following may possibly account for the trouble. 

pipe between the elbow above boiler No. 2 an<l the lioilc:r 
connection is too short. 

Should Nos. 1 and 2 boilers be co1111ected to the forty
five foot length in a manner similar to Nos. :, and 4, al](} 
the steam pipe for No. 2 engine be taken from the same 
line, the trouble would prnlJably disappear. \\'hcthc:r this 
is practicable cannot be determined from the clata at hand , 
but if not , it is not improbable that some plan as effective 
and perhaps more simple may be suggested by l\Ir. l\1aho11y' s 
thorough familiarity with the plant. 

R . J. McCARTY. 

Tran'.'-ilion Curves for Str·ect Hail ways. 

P1111,A1JEL1'IIIA, P.\. , June 20, 1896. 
J ◄:DI'l'Ol{S STRJ<:ET RAII,WA Y JOURNAL: 

A discussion 011 '' ~rransition Curves'' having at 
length appeared, I will add a word in support of my papc:r 
in last September's Journal. 

The practice of flattening the ends of sharp curves is 
now general , and the olJject of that pioneer article was to 
bring out opinions 011 the best way of doing it. It was 
the.re argued that so exact a curve as a parabola is not 
nece~sary or practicable; and that a cun·e of two or three 
radii, with chord lengths of each equal to the wheel base of 
the car, furnishes a simple but complete transition. Mr. 

~ffl ______ Pl._a_n_o_l_b_o_th_h_:n_e..,_. ---~ 

:;-..Iohler 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 chc,sen at 
about one hundred feet for the sake 
of uniformity . 1Iore than half our 
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 cun-e encl s al ike 
thus avoiding a multiplicity of stand
ards. That a curve of this raclius 
rides smoothly at city speeds we know 
by experience. It abo satisfies the 
requirement that the transition cun·e 
should be short. 
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DIAGRA M OF PIP ING. 

Referring to the sketch , it will be observed that con
siderable piping is bet\\'een the angle ya}ve a11d boiler X o. 2 

and between the a ngle valve and engine ~o. 2. \\Then the 
angle valve is open, No. 2 boiler is cut out by a valve 
presumably abo,·e it and No. 2 eng ine cut out a t the 
throttle. These pipes form a part of the st eam space. \Vhen 
the steam valve of No. 1 eng ine opens the steam pressure 
drops, a nd then rises as t he steam valve closes. This, of 
course, causes a pulsation. These pulsation5 affect the an
gle valve first , and o\\'ing to the distance the effect has to 
travel t o the valve over No. 2 boiler, there is probably a11 
appreciable inteffal 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 te nds, of course, 
to produce a vibration in the pipe. If the natural time of 
vibration of the pipe sh ould bear a certain relation to these 
pulsations the effect would be cumulative. \Vhen the 
angle valve is· closed the conditions are removed and the 
vibration ceases. 

· The lea king of the screw joints and fla nge after the 
angle valve is closed is 11 0 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 

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. l\Iohler's figure. His 

argument appl ies only at the tangent point and the dis
crepancy there would not be so alarming if the overhang 
\\·ere shown in its true proportion. A fault there however 
\\'OUld by no means im·alidate the reasoning, since the angle 
of the car changes as desired, whether or not the rotation 
is about the car's center. 

Mr. 1Iohler's conclusion that long chords and abrupt 
changes of radii should be avoided in good engineeri11g is 
rather sweeping. A street car's motion is guided by two 
points , and it is the relatiye change of position of these 
points which accomplishes the transition. Then, simply if 
the front and rear wheels are held on cu1Tes of different 
radii , that change will occur. It is not necessary that the 
path of each wheel, separately, sh ould be a spiral. 

The conclusions and recommendations of the article of 
last September were based especiall y on practicability. It 
is not believed that the actual conditions warrant such 
refi nement as the cubic parabola or its equi,·alent , the spiral. 
l\Ir. Mahler's curve has an off-set of one-half an inch in six 
fret. Now in nine cases out of ten a street corner cannot 1,e 
surveyed to this accuracy (% in. in 50 ft. ) . It is very diffi
cult to bend a heavy section with the nicety that this calls 
for; and it.is extremely um1sual for trackmen to lay a curve 
so exactly . Even if the cun·e should be in the ground 
exactly true, the car w·,nlcl not get the full benefit 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 
may 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 it:-; value is questionable. 

JAl\IES A. EMERY. 

Att1·actions For Pleasure Ueso1·ts. 

THE ALTOONA & LOGAN VALLEY ELECTRIC RAILWAY 
Col\IPANY. 

ALTOONA, PA., June 13, 1896. 
E DITORS STREET RAII.WAY JOURNAL : 

Our experience has convinced us that pleasure travel 
is very g reatly stimulated and increased by maintaining a 
park. On our Hollidaysburg division we have located 
Lakemont Park, comprising 95 acres of woodland and 11 _½ 
of water. The grounds have been laid out in part in 
walks and roadways, planted in shrubbery and trees. \Ve 
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 
make them as attractive as possible. 

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

On the lake we have an electric 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 to k eep onr electric launch in good condition. It 
is operated by electricity charged from our feed wire along 
the electric road. The man who has charge of the row 
boats also has charge of the launch. 

JOH N LLOYD , President. 

Conductol'lcss Ca1·s. 

TH E CITIZENS' ELECTRIC R AILWAY, LIGHT & POWER 
COMPANY. 
MANS11IELD, 0., l\:Iay 21, 1896. 

EDITORS STREET RAILWAY JOURNAL: 
I noticed an article in your May issue by Superintendent 

\Valker, of Sioux City, on " Operating Electric Cars \Vith
out Conductors." \Ve run all 
our cars in the winter season 
with one man to the car. 

The motorman is furnished 
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 h e is expected to pay his 
fare as soon as he enters the car. 
This system makes it easier for 
the motorman to k eep track of his 
fares. 

High Speed on the Lorain=Clcvcland Electric 
Linc. 

THE LoRAIN S'rREET RAILWAY Col\IPANY. 
LORAIN, 0., June 6, 1896. 

EDITORS STREET R AILWAY JOURNAL: 
In your last issue you ref er to a nm recently made by 

one of our cars of a mile in I min. 35 sec. We have done 
even better than that; r. 30 and 1. 28 is often made, and on 
one occasion I got a record of 1. 26 ¼, with a stop watch. 
We are running sixteen foot cars, two '' type C '' steel 
motors. The car with the record of 1.26 _¼' had thirty-two 
passengers. W. H. PELTON. 

New Sand Car. 

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. r. This can be raised 
and lowered from the platform by means of the gear and 
s e g 111 e n t a 1 rack 
shown, within limits 
determined by a set
screw which is set 
lower as the metal 
strips with which 
the scraper is fitted 
wear out. The end 
is hinged and fitted 
with a spring so that 
it will turn back, in
stead of breaking 
in case an immov
able object is struck. 
Between the wheels 
of the car are two 
rotary brushes each 
independently driv
en by s p r o c k e t 
c h a i n s from the 
axles. The jour- .... ;;;_- ----=~~=R="=='':--He_"'_d ___ _ 
nals carrying the 
brush are so arrang
ed that any stretch 

FIG. 1.- SCRAPER. 

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. 

Regarding accidents, · I do 
not think we have more than 
roads running conductors. On 
roads where the gross earnings 

FIG. 2.-NEW SAND CAR-THIRD AVENUE RAILWAY, NEW YORK. 

do not average more than eight or ten cents per car 
mile, the sy~tem 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. 

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 grip1 brake 
levers, etc., and measures eighteen feet over all. 
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Mileage, l,,ong J)i s tancc Hiding and Trans fer S,vs= 
t e rns in Am e rican Cities. 

The following info rmation bearing upon the question 
of how much a passenger on the st reet railway systems of 
the larger A merican cities receives for h is money has been 
obtained th rou gh corresponclenec with the managers of the 
prineipal systems in those cities. The total t rack mileage 
of the entire ci ty system, the lon gest distanee wh ich any 
passenger can r ide on paymen t of five cen ts or by tra nsfer 
withou t charge or at redueecl ra tes, and the general transfer 
privilege.s aceordecl in the city are given below in detail. 
All populations a re for the census year of 1890: 

CHICAGO, lr,r,.- I'opulation served, r ,099,850. Total track mile
age, 760. On the li nes of th e Chicago City Railway Company, the 
longest distance for a single fare ( inclu<ling two transfers) is fifteen 
miles. No ex t ra cl1~11-gc is m ade for transfers. On the east and west 
lines transfers are given only 011 payment of cash fare. On north 
a nd soutlI lines a tra nsfer is given free 011 payment of either cash 
f;1re or t ransfer. 

P HILADEI,PHIA, l'A.-I'opulation served , r,046,964. Total track 
mileage, 462. The longest ride for a sing le five cent fare is about 
11 }{ miles. '' Exch ange tickets'' are sold at eight cents each, a rnl 
on these a passenger may ride about 16,i ; miles. 

TIROOKJ,YN, N. Y. - Population sen-e<l , 838,547. Total t rack 
mileage, 393. Ou the surface lines of the largest system the longest 
ride whieh can be taken is eigh teen miles, im·o1ving two cha nges of 
cars with free t ransfers. 

BOSTON, l\IASS. - Com bined population served by the principal 
system is 678,000. Total track mileage, 275. The longest dista nces 
for a single five cent fare without change of cars are 6.:;, 6.9 a nd 8.2 
miles. By the use of free transfers a passenger can trm·el 8. 1, 9. 1 
a nd 9.9 miles. Upon an eig h t cent check a passenger m ay travel 
14.2 m iles. Changes of routes now in contemplation will consider
ably increase these distances. 

ST. 14ours, l\Io.-l'opulation sen·ed, 451, 770. Total track mile
leage, 335. T he longest r ide for a single five cent fare is about fif
teen miles. F ree transfers a re given by each system for its own 
lines, but transfer privileges are not interchanged . Transfers are 
not g iven 011 t ransfers as a rule, but on a erowded day a passenger 
m ay ride indefinitely. T h e fares are five cents for adults and two 
and a h alf cen ts for children under tweh ·e yea1·s of age. 

J ERSEY CITY, N. J .- Tota1 population of Jersey City, Hoboken 
and Newark served by one system is 388,.1.8 1. Total track mileage, 
175. The longest ride on a straightaway run without transfer is 
8.25 miles. Transfers are g i ve11 to some points, but in 110 case will 
the combined ride mu ch exceed the figure named. 

S AN F RANCISCO, CAL.-Population served, 29S,997. Total track 
mileage , 269. The longest r ide for a single fare ( with two transfers) 
is eleven t o twelve mil es. Transfers are given without charge 011 
lines of the p rincipal system. 

l\II NNF.APOI.IS, l\IJNN. - The combi ned population of l\Iinneap
olis and St. Paul is 297,894. Total track mil eage 222. The lo11gest 
ride for a sing le five cent fare is 12.94 miles. There are a large num
ber of lines 011 which a passenger can r ide over eleven miles includ
ing t ransfers. For a ten cent fare a passenger can go from a ny point 
in l\Iinneapolis to any point in St. Paul , an d by this arrangement can 
ride between twenty-three and t wenty-four miles over a la rge com
bination of routes. 

CINCINNATI, O. - I'opulat ion sen-ed , 296,908. Total t rack mile
age, 263. The longest r ide for a si ng le five cent fare is 13.44 miles. 
One t ransfer only is gh-en with out extra ch arge. 

CLEVELAND, O.- l'opulation served, 261,353. Tota l track mil e
age , 269, 'fh e longest ride for a single fare with free transfer priv
ileges is ten miles. A large proportion of th ose using transfers r ide 
six miles. 

BuFFA r,o, N. Y. - Population served, 255,664. Total track mile
age, 143. The longest r ide for a sing le five cent fare is r 33+ m iles. 
No ext ra ch arge is m ade for t ransfers. 

LYNN, l\IASS.-Total population served by the interurban system 
of the L ynn & Bost on R ail road Com pany is approximately 250,000. 
The tota l track mileage of the system is 153. Passengers can ride 
about six miles for five cents, an cl longer d istances over the system 
on a rising scale of charges. 

NF.\V OR LEANS, LA.-Population served, 242,039. Total track 
mileage, 169. The longest r ide on a sing le fiv e cent fare is seven 
miles a nd a fraction. Transfers wh erever issued are gfren without 
extra charge. 

W ASH INGTON, D. C.-Population serve<l (District of Colu mbia), 
230,392. Total track mileage, 138. T he longest ride for a single 
fare is 9 .½ miles. Cash fares are five cents and tickets are six for 
t wenty-five cents. T ra nsfers are given free . 

DETROIT, MreH.- l'opulation served , 205,876. Total track mile
age, 202. The longest r ide for a single fare is ten miles. Cash 
fares are five cents each and t ickets eight for twenty-five cents. 
F ree t ransfers are g iven by each company for its own lines, but trans
fers a re n ot interch anged . 

1\111,WAUKW•:, \V1s. - l'opul ation serve<!, 2c>4,468. Total track 
mileage, 159. 'f11e longl'st ride for a si ngle five cent fa re is nine 
miles. Transfers are given without charge 011 a lilieral system. 

K ANSAS Crrv, l\Io.-l'opulation servecl (inclurling Kansas City, 
Kan. ) 171,032. Total track mileage, I 42. The lo11gest rirle for a 
singk five cent fore is 11.02 miles. There are eight other routes 
varying from 9.02 miles to 11 miles. Transfer privileges are given 
without extra cha rge. 

Loursvrr,r,E, Kv.-l'opulation sern:<1, 161,129. Total track mile
age, 150. The longest ride for a single fare is nine miles. There 
are several others from seven to eight miles in len1-,rt:h. About 
eighty-fi ve different transfers are given by the company without 
extra charge, arnl a passenger may, as a matter of fact, ride inclefi
nitely if h e so ch oose. 

R oeHHSTER , N. Y. - l'opulation served, 133,896. Total track 
mileage, 93. The lohgest ride for a single five cent fare, including 
transfers, is about ~1ine m_il es. There is a universal transfer system , 
and transfers are given without ext ra charge. 

DHNVER, Co1 .. - l'opulation served, 106,713. Total track mile
age, 212. The longest ride for a single five cent fare, including 
transfers, is about 11 .½ miles. No extra charge is nrnde for tra nsfers. 

INJH ANA POI,JS, 1Nn.- Population sen·ed , J05,436. Total track 
mileage, 107. The longest ride for a single fa re including free t rans
fers is eleven miles. 

Co1,Ul\lBUS, O.-I'opulation sen-ed, 88, I 50. Total track mileage 
97. The longest ricle for a single five cent fare inclucling one trans
fer is nine miles. Tick ets good for a si ngle line ride a re sold at six 
for twenty-five cents and twenty-five for $1. No transfers are g iven 
on tickets, but are given without extra charge wh en a five cent cash 
fare is paid. 

NEW HAVEN, CONN.-I'opulation served, 86,045. Total track 
mileage, So. The longest ride for a single fare is 5 1; miles. 
There are four principal companies which do not exchange' transfers 
with each other , but transfers are g iven Ly each company on its own 
lines without ex tra charge. 

TOLEDO, O.-P_opul~tion sen-eel, 81,434. To~al track mileage, 
113. The longest nde gwen to a passenger for a smgle fare, includ
ing free t ransfers , is within a fraction of twelve miles. No transfer 
ch arges of any kind are m ade by the principal system. 

P A'fERSON, N. J. - Population sen-ed, 78,347. Total track mil e
age, 91. The 1ong~st_ ride for a fiye cent fare is 8. r 1~1il~s, thi s being 
from the extrem e hn11ts of Paterson to the extrem e hnnts of Passaic 
and transfers are issued without charge 0Yer the entire system. ' 

LOWELL, l\IASS.- Tota1 population (exclusiye of suburbs), 
77,696. Total track mil eage, 60. The longest ride for a single five 
cent fare is five miles, t h is being to suburban points. On these lines 
110 t ransfer privileges are g iven within the city limits. 

FALL Rn'ER, l\IAss.-l'opu1ation served, 74,398. Total track 
mileage, 27. The longest ride for a sing le five cent fare is 6 ;s miles. 
Transfers are g i,·en without extra charge. 

M1<:l\IPHIS, T ENN.- Population sen·ed, 64,495. Total track 
mil eage, ?2· . The l_ongest ricle for a single five cent fare, including 
transfer, 1s eight miles. 

DAYTON, O.--Population sen·ed, 6r,220. T otal track mil eage, 
53. The longest ride for a si ng le fare is eight m iles. Cash fares are 
fiye cents; t ickets,_ six for twenty-five cents, twenty-five for if. r . A 
passenger has a ngh t to a transfer to any line in the city v. ithout 
extra fare. 

TROY, N. Y. ---;-Pop:1latio1_1 served, 6o,956. Total track mileage , 
40. The longest _rnle, 111clud1ng free transfers, is about eight miles. 
No extra charge 1s made for transfers. 

GRAND R APIDS , l\11eH.- Populatio11 sen-ed , 6o,278. Total track 
mileage, 50. The longest ride for a single fare is eight miles. The 
cash fare is five cents, and ticket s are sold at six for twentv-five 
cents. No extra cha rge is made for transfers. • 

CAl\IDEN, N . J.-Population served, 58, :;r3. Total track mil e
age,_54. The Camden , Gloucester & \\'oodbury R ailway Company 
carnes passengers between Camden and \\'oodbury, 8 ,1; miles, for 
th ree tick ets, purch ased at stated places and at the rate of thirty tor 
$1. T here is no t ransfer system . 

TRENTON, N. J.- Population sen-eel, 57 ,458. Total track mile
age, 37. T he longest r ide for a single fi\·e cent fare is about 5 1 ; miles. 

LrNeOLN , N EB.- Popula tion sen-ed. 55,154. Total track mile
age, 55. The longest r ide for a single fare including transfers is 
I 1.36 miles. No extra charge is made for transfers. 

CHARLESTON, S. C. - Population sen·ed, 54,955. Total track 
mileage, 30. Th e ]ong est ride gi~·en b)'. the E nterprise Railroad 
Com pany ( horse railway system ) for a smgle five cent fare is four 
m iles, for a double fare eight miles. 

ST. JOSEPH, l\Io. - Population served , 52, 324. Total track mile
age, 33. T he longest ride for a single fiye cent fare, inclucliiw one 
free tra nsfer, is six mil es. "' 

Los ANGE!,ES, C..\L.-l'opulation served, 50,395. Total track 
!nileage,_ 176. T he longest rirl e for a si ngle fare, in cluding transfers, 
1s 7 }~ nnles. 

D ES l\IOINES, IA. - I'opulation served, 50,093. Total track mile
age, 38. Th e longest ride for a single five cent fare an d transfer is 
eight miles. Transfers are giYen \\ithout extra charge. 
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LEGAL NOTES AND COMMENTS.·* 

EDITED BY J. ASPINWALL HODGE, J R., AND GEORGE L. SHEARER, 

OF THE NEW YORK BAR. 

Justice Between the Poor Man an<l Woman 
an<l the Rich CoqlOration. 

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 accident to 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 
qt1estioned them. They were all reputable citizens, some 
five of six in number. T he 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
m ent advised a settlement for a considerable amount. Hav
ing paid littl e 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. Experienced counsel were specially employed, 
and the president attended the trial himself. Practically 
the only witness for the plaintiff wa-; the plaintiff herself ; 
h er t,velve year old child , who was with her and saw the 
whole 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 impartial wit-
nesses for the clefcnclant. . 

F acts like these are not at all astonishing to any one 
who has been connected ei ther as counse l or othenvise with 
t he accident department uf a street railroad compan y or 
with the defense of actions on insurance policies where 
they have been obtained by fraud, but they must surprise 
an y one who is not familiar with the fact s. 

J urics ref use to obey the charge of the Court that the 
mere fact of an accident is not even prim a farie evidence of 
negligence, and they practically lay down a law fo r them
selves, to the effect that a n accident conclusively gives the 
pla intiff, if poor, or especially if a woman or a child, a 
ri ght to recover something, and if a few jurors are more 
intelligent and conscientious than the rest , they are 
won over by a proposition for a compromise verdict. 
H ence the advice of the Loss Department in the case just 
ref ered to was , probably , good advice from a practical busi
ne~s standpoint. 

There seems to be no remedy save in the adoption of 
means by wltich 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 experi ence that that 
implies, fa ll 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 
lTnited States Circuit Court. There the action was on an 
insu rance 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 a lleged widow and 
child, who were the plaintiifs, to prove that the husband 
and father was dead. 

T he Insurance Company ex cepted to those portions 
of the judge's charge which are quoted below. The trial 
resulted in a verdict for the plaintiffs. \Ve 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: '\Vherever 
'' 'women or children are connected with the case, I make 

*Communicat ions relating to this department m a y be addressed to the 
editors, No. 45 Wall Street, New York. 

'' ' 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 I h ave 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 
'' ' cl u ties 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 woman and child have any interest whatever 
" ' in the result of a controversy when it is brought into 
'' ' court. I cannot always do it. I don't suppose you can. 
'· ' It is not expected. If a man can do that, he is no better 
'' ' than a brute . H e is as bad as the heathen is supposed 
'' ' to be, and worse than the h orse 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 it is possible for you to do that, yon 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, neith er 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 by the same 
" ' law, so far as it is possible for human ingenuity to do it, 
'' ' A nd what I 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, an<l according 
'' 'to the weight of the testimony, as it ltas been presented 
'' ' to you for consideration, and then le t your verdict speak 
'' ' for itself.' '' 

" 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
'' deuce that is material to their determination, to guard 
'' them against the consideration of irrelevant and in
" competent testimony , and against the influence of sym-
' · pa thy, passion , or prejudice, and to secure a fair and 
'' impartial trial of the issues presented. The main issue 
" wl1ich this jury was trying was whether or not the in
'' sured had died before these actions were commenced. 
'' T he 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 
'' 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 natural and 
'' inevitable effect of its consideration was to excite the 
'' sympathies a nd to warp the judgment of the jurors, as 
" it e\'idently did those of the judge ; and to produce a de
" cision fo unded, 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 taught 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. The 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 doubt£ ul case. Juries are none too anxious to divest 



STREET RAILWAY JOURNAL. 

11 themselves of passio11 , prejudice a nd sympat h y, and 
"courts ca11not lie t <,o diligent in g uarcli11g themselves and 
11 their juries agai11st their i11fl11e11ce. The portion of the 
'' charge under co11 siclerati on is its own co11<.le11111a tiu11 . 
"Nothing that we can ~ay will make its fata l error more 
' ' g la ring and apparent than its perusal. '' 

\\' here s uch mistakes are made by trial judges what 
may lie ex pected from juries? 

US E OF RO All- DA J\I AGES. 

PHNNSYLVAN IA.-111 a 11 actio u for <lamages for t aking a right of 
way a nd constructing a railroad across a tract of la nd usetl for farm 
purposes, a nd across which 11 0 streets were openetl, i t is error to a <l 
mit in evidence a street pla 11 of the boroug h in whi ch the la ud is sit
uate, prepared after the location of the rai l road, a nd not completed 
or approved by the boroug h authorities till after completion of the 
railroa<l, a nd showing streets across the lall(l; the m easure of dam 
ages being the difference i11 value of t h e whole property Lefore and 
after the c·onstrnction of t h e rai l road, a nd its value Lefore the injury 
being shown Ly the actual co rnliti o n thereof at the ti m e t:ornle11111a
tion p roceedings were Legun.-( \\'alker \'. S<,uth Che;,ter R. Co,, 34 
At. R ep . 560. ) 

l'ENNSYJ,VANIA.-Cu111pc11satio11 for use a n<l occupation , which 
a railroml is required, by Act l\lay 14, 1889, ~ t 7, to pay for e n teri ng 
on and using a turn pike for its t rac ks, is 11ot m easured by the mere 
additional expe nse in k eeping the turnpike in repair by reason of the 
presence of the track s, but by the llepreci'.ltio n in value of the prop
erty as a whole, resulting from th e occupation a ml use, a nd caused 
by th e presence of the track s a nd cars; not inclurling, however, loss 
of tolls Ly reason of the improved facilitie s for travel furnished by 
the railroad.-(Allentown, El. Turnpike Co. v. L. \'. Traction Co., 
34 At. Rep. 565.) 

DEDICA'fION. 

P ENNSYI,VANIA.-Th e fact that a rai lroatl company allowed the 
public to m ake a sh ort cut between two ave nues over one of its lots 
was insufficie nt to sh ow a dedication , thoug h allowed for the neces
sary length of time, where the lot was fcncerl, a nd during that period 
had been coustautly used by the compa ny for its own purposes.-
( Frankford Pass . R y. v. Philadelphia, 3-+ At. R ep. 577.) 

I NJFNCTION. 

P ENNSVLVANIA. - Proceedings under a decree awardi ng a prelim 
inary injunction restraining d efendant railroad from interferi ng with 
construction of plaintiff's track over defen dant 's road at grade , the 
right to which is denied by defendant , will , on appeal from the de
cree , be restrained till final h earing, the crossing not h aving been 
actually completed under the decree.-( Ch ester Traction Co. v. P. 
\V. & B. R. Co., 34 At. Rep. 619. ) 

P F.NNSYLVANIA.-\\'here a plaintiff , seeking a n injun ction to 
prevent an electric railway company from building its line on hi s 
land, failed to show affirmati vely that the proposed road woul<l be 
011 his land, it was proper to dissolve a preliminary injun ction.
( Thouron v. Sclmylki11 E l. Ry. Co., 34 At. 6o r. ) 

LIABILITY FOR NEGLIGENCE. 

NEW YORK.- ln a n action for personal injuries it appeared that 
the horse car 011 which plaintiff was riding was preceded by a wagon 
being driven along the car track s, a nd loaded with a few boards, 
which proj ected two fe et beyond the end of the wagon; that the 
wagon attempted to turn into a side street , which was crowded with 
vehicles, one of which ,vas coming t owards the wagon on a steep 
down grade 011 a line intersecting the course the wagon wa" required 
to take in turning off th e 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 forc ed back down the steep grade, tried to 
pass, as soon as the wagon cleared the track a nd that while doi ng so 
the wagon backed, causing one of the projecting Loards to pass 
through the stanchion between tlte first and second windows of the 
car and strike plaintiff. Held, that a finding that th e driver was 
negligent was warrantecl.-( O 'Ma lley v. Met. St. Ry. Co., 38 N. Y. 
Supp. 456. ) 

WrscoNSIN. - Iu an action against an electric rai lway compauy 
for personal injury, it appeared that plaintiff, employed by a n elec
tric light company, while climbing a pole to r em ove a u electric light , 
came in contact with a span wire supporting defendant 's trolley wire 
and the iron post to which the span wire -was faste ned, receiving an 
electric shock which threw him to the ground ; that t h e trolley wire 
was suspended from the span by a bell insulator , a nd the span wire 
supplied with a ~ircuit brake, interposed between th e trolley and the 
post; that the plaintiff was exp erien ced, and knew all the dangers 
connected with the trolley a nd span wires . f-ldd, insufficie nt to show 
that defendant's negligence was the prox imate cau se of plaintiff's 
injury.-(Huber v. La Crosse City R y. Co., 66 N. \V. R ep. 708.) 

U. S. CouRT.- The ev iden ce sh owed that the car h ad 110 sand 
box to sand the track a nd en able the brake to work effectively; that 
none of the defendant's cars bad sand boxes, but tha~ 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 
m ethod. The Court charged the jury that the only question was 
whether the car had proper applia n ces for stopping it ; that the rle-

fe rn lant was uot liou11<l to pruvicle the Vl'ry best appliancvs, lJul lo 
provid e what is reasonable, a11<l such as a prudt: nt man wc,ulcl pro
vi<lc ; anrl left it to the jury to <leter111i11e whdhl'r the car hacl rea 
sonable appliances fur stopping, or then' ,,as a lack CJf ,,-hat it really 
ought to have lrn<l, which preventccl its liei11g ~tuppecl, a11c\ r:ausccl 
the accille u l. /h id, no error.-( .\tlanlic Ave. R. Co.\'. Van I>yke, 
72 Fed. Rep. 4s8. ) 

i'F.NNSYLV.-\NIA.-l'laintiff, \\'ithout inclicalinJ.; hi s inlcntio11 to 
the conductor or tlri \'C.·r, atte1n pte<l to hoar cl def enclant 's ~trcet car at 
the fro nt platform, while it \\'as ~tall(ling ~till to kl ,,ff a passenger. 
The conductor was standinJ.; 011 the grouncl, at the rear, faci ng the 
front, a nd could have seen plaintiff. Il e knew plaintiff wvll, an cl krn:w 
that he usually took the car. The <!river knew pl a intiff , but was not 
loukinJ.; to see if any one was to get on, a nd ~lartecl up his horses; 
plaintiff was thrown to the grournl am] i11jurc<l. / lcld, that a n onsuit 
was warrante<l. 

The fact t h at defenrlant 's cars were not pro\'i<lecl ,,-ith fen<lers to 
prevent objects from gettillJ.; U)l(ler the wheels <loes not constitute 
negligence.-( l'itcher v. l'eople's St. R y. Co., 34 At. Rep. 567. J 

l' t<:NNSYI,VANIA. - \Vltere a 111otor111a11 saw a chilcl standing in 
the street, away from the track , in time to stop th e ca r before reach
ing it, without a nything in its attitucle to indi cate that it was al,out 
to cross the track, aml the child , when the car was within ten feet 
of it , starterl to cross, all(l was run over not withstanrling ll!e effort of 
t h e 111otor111 a 11 to stop the car as soon as he sawtheehilcl starttowarcls 
t h e track, the company was not liable. - ( Fisherman ,·. Neversink 
l\Iouutain R. Co., 34 At. Rep. 119. ) 

0Htu.-lt is not always negligence per se for one about to cross 
a steam or street railroad to fail tu ;,top, look m1<l listen, but the 
care required is simply orrliuary care; and whether or not it is neg
ligence to fail to stop, look a1id listen is a question of fac t under the • 
circum stances of the particular case.-( \\'eiser \'. Bnachrny & N. St. 
Ry. Co., ro Ohio Cir. Ct. R. 14. J , 

lLLINOIS.-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. ,·. Meixner, 43 N. E. Rep. 823. ) 

CHARTERS, FRAN('.HISES, ORDINANCES. 

PliNNSYL\'ANI.-\.-A passenger railway within the limits of Fair
mount Park, Philadelphia, is not a "street passenger railway," so as 
to render ,\ct Apr. 14, 1868, which authorizes the park commis
sioners, inrlependently of city authorities, to li cense the building of 
passenger railways within the park, a violation of Const. a rt. 17, 1. 9, 
prohibiting the building of any "street passenger railway' ' within the 
limits of any city, borough or township without the consent of the 
local authorities-( City of Philadelphia v. l\Icl\Ianes, 34 At. Rep. 
331.) 

NE\\' 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 , a nd any 
extension of those provided for, or connection between them, would 
be illegal; and if the manner of construction be substantially 
changed, then the rai lway company can be dealt with as if 110 right 
of construction or operation bad ever been granted at all, and the 
u nlawful construction can be removed as a n obstruction, without 
judicial intervention, by the summary action of the municipal 
authoriti es having the control and regulation of the streets. 

\Vhere a street railway company has in good faith constructed 
its tracks, sidings and turnouts upon a street , by virtue of an orcli
nance under which it claims it had the right to construct in the 
manner adopted, a nd such constrnction was m ade 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 compa ny, and provides for a summary removal of its 
tracks, turnouts or sidings, notice must be given to the company 
and an opportunity for a h earing be afforded.- ( Cape May, D. B. & 
S. P. R. Co. v City of Cape :.\lay 34 At. Rep. 397. ) 

OHro.-Rev. St. ?, 850, providing that the clerk shall keep a 
complete record of the proceedings of the Board of County Commis
sioners; a nd ?. 878, p rodding that it shall be essential to the 
validity of a ny contract e ntered into by County Commissioners or 
order m ade by them that the same has been assented to at a regular 
or specia l session thereof, and en tered in the minutes uf their pro
ceedings, do not require that the permission of the Commissioners 
to the occupan cy of a street by a street railroad company shall be 
ent ered in the journal of the Board.-( Nearing v. Toledo Electric St. 
Ry. Co., 9 Ohio Cir. Ct. R. 596.) 

l\IrCHIGAN.-City of L ansi ng Ordinance No. 6r (granting a 
street rai lway company the franchise 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 t h at adjoining said track s; and, if the city proddes for pav
ing or repairing any street, the company shall use within the railway 
tracks the' same m aterial, and k eep the same in good repair. Hdd, 
that the company is bound to repaye between the tracks, in case a 
street is repaved with different m aterial, with the material used in 
t h e new pavem e nt. 

Ma ndamus will lie to compel a street railway company to pave 
the street between its t racks as required by the ordinance granting 
it the fra n chise to lay the tracks upon the street.-( City of Lansino
v. I,ansi ng City Elec. R y. Co., 66 N. \V. Rep. 949. ) c:, 



41 8 STREET RAILWAY JOURNAL. [VOL. XII. No. 7. 

JULY, 1896. 

PUBLISHED MONTH LY BY 

THE STREET R AILWAY PUBLISHING COMPANY 
' 

HA VEMEYER BUILDING, 

26 CORTLANDT STR EET, NEW Y ORK. 

W E STE R N OFFICE : 

M ONAD NOCK BLOCK, CHI CAGO, ILL. 

EUROPEAN OFFICE : 

39 V I CTORIA S TREET, WESTMI NSTER, L ONDON, ENGLAND. 

Long Distance Telephone, "New York, 2664 Cortlandt ," 
Cable Address, "Stryjourn , New York." 

TERMS OF SUBSCRIPTION. 
In t h e U nitt>d States a n d Ca n ada .. .. .... ... . . ..... .. $4.00 per a nnum . 

I 11 F . . { $6.oo n a o r e tg n Count ries, per annum. . . . . . . . . . . . . . . . . . . . . . . £ 1 5s 0 

b 
. . 31 fr 

Sn scn ptton s payable always in advan ce, Ly check ( pre fe rred), mon ey order 
o r p ost a l n o te, t o orde r of C. E. WH I TTLESEY, Treasure r. 
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WE commence in this number a series of stafr..,t ical 
papers bearing upon the st reet ra ilway industry in 

America. The fi rst of these papers will be devoted to the 
operating statist ics of a large proportion of the street ra il
way mileage of the country; the second paper to the statis
tics of capitalization of American str eet railway properties; 
and in subsequent papers the combined capitalization and 
operating ~tatistics of groups of cities of the same size will 
be p resented in such a way as to permit of interesting and 
valuable comparisons. F rom 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 reach ed 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 n et 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, 

with the steady growth of urban population and the ex
pected improvement in business and manufacturing con
ditions. 

WE think it desirable to suggest to street railway man
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 clue regard to the way in which this 
information may possibly be used. It should be remem
bered that newspapers do not ordinarily seek unbiased 
information, but are anx ious to obtain that which will 
bolster up opinions already expressed in their editorial col
muns 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 h arm to local street railway interests. An il
lustration of the clanger 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 
numLer of the street railway managers of the country inquir
ing about their ex perience 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 streng then 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 garblea, especially when opinions are given in 
brief, should lead street railway men to think twice before 
complying with requests of this kind. 

PE RH A PS 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 
serv ice is apparent. 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 and consequent 
heavy first cost, and may easily mean that the reserve sys
tem will be out of order when the necessity for its use is 
most urgent. On another page of this issue, Mr. Davis, 
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in a c:.uefully prepared article describing the cliff erent 
methods of piping which have been employed in electric 
railway work , has recommended one which certainl y 
seems to possess a 1mmlier of advantages. The plan pro
posed involves the employment of two systems of pipes 
whose combined sectio11al area is equivalent to the area of 
a single main capable of operating the entire plant in the 
most economical manner. These duplicate systems are 
used together and continuously- in parallel, as it were . If 
one system should break clown 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 possibl e to still deliver steam 
to the eng ines through the second system at the same 
pressure as before, though, of course, with a considerably 
g reater temporary loss in the piping. In ot her 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 clay or two at a time, involves fa r 
less money loss than tlte consta11t loss of interest upon the 
much larger investment necessary with duplicate systems 
each of which is capable of running the entire pla11t at all 
times. Several plants have been piped 011 this system and 
are understood to be working with entire satisfact ion and 
excellent economy. 

T 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 
011 another page from a number of street railway managers 
who are using cast welded joints, it is seen that there is a 
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 not 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, consillerecl purely from the point 
of vie,v of its ~ervice 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 clue 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 conductivi t y. 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 heavy 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 leng ths 
of track or even defective joints can usually be fou nd. 

DURING the last three years prolial>ly more pnt<.-n_ts 
have lJeen 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 street railway men a 
new fender has come to be regarded in somewhat the same 
ligh t as a new car coupler by steam railroad managers. 
Just how many fenders have been put on the market it is 
impossible to say, but a good idea of the large number can 
be ol>tainecl 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 ma11 2.ger, in self defense, 
was finally obliged to put up a notice on his doors, "?\o 
More Fenders \Vantecl." \\'hile 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 g uards of some kind are necessary for electric cars 
in c1t1es. At first this idea was not generally accepted by 
street railway managers. and qui te a number still believe 
that fenders are not only not nece_ssary, but of ten harmful. 
On the other hand, it is undeniable that they are lJeing 
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 
value, to disa rm possible popular cri ticism by the employ
ment of a safety device of the latest and most approved 
pattern . Another interesting and somewhat remarkable 
fact in connection with fenders is that in spite of the 
enormous number of the fenders patented, but a compara
tively small number of types h ave bee11 adopted to any 
cousiclerable extent. This might be understood in the 
case cited of a steam railroad coupler where unifonnity 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 llunicipal Transportation in 
America. 

IN 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 fiv e 
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 here we wish to call attention to a little table 
containing some figures upon the street rai lway systems of 
ci ties aqove 100,000 inhabitants which are significant and 
interesting to an unusual degree. 

In the first place , the size of the systems as sh own in 
the third column commands attention. 'l'he city of Chi
cago, for example, contains as much track as would reach 
from New York to Cincinnati, while the length of line 
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would reach from New York to Rochester-a very respect
able size for even a steam railroad system. Large 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 more far sighted in their treatment of 
the public and in their plans for the future than is the 
case when they are ground clown to the lowest possible 
margin of profit or compelled to fear too much the effect of 
possible contingencies. 

v..c: , ... 'O <IJ 
..... ci::. CO V I Approxi-
... <:.> <IJ I t: p. 

CITY. m ate Track ~]~ 8.~~ 
Population. 1/"/ ci:: ..... 

M ileage. CIJ<:,> H ~i-.::: 
1890. § ~t CO ~ H ... s 

HO co ;-.-~ ........ 
---------

New York , N. Y. 1,851,06o 458 12.5 .0400 
Ch icago, Ill. I,I00,000 760 IS .oo33 
Philadelphia, P a. 1,047,000 462 11.75 .0043 
Brooklyn, N. Y .. 839,000 393 18 .0028 
Boston, lVIass .. 678,000 275 9.9 .0051 
St. Louis l\Io .. . . . . 452,000 335 IS .oo33 
Jersey City-Newark , N. J. 388,000 175 8.25 .0060 
San Francisco, Cal. . . . 299,000 269 I2 .0041 
Minneapolis-St. Paul, Minn. 298,000 222 12.94 .oo39 
Cincinnati, 0 . 297,000 263 13.44 .0037 
Cleveland, 0 .. 261,000 269 IO .0050 
Buffalo , N. Y .. 256,000 143 13.75 .0036 
Lynn , lVIass . 

: I 

250,000 153 6 .0083 
New Orleans, La, 242,000 169 7 .0071 
\Vashi11gton, D. C . 230,000 13S 9.5 .oo53 
Detroit, Mich ... 206,000 202 IO .0050 
Milwaukee, \Vis. 204,000 159 9 .0056 
Kansas City, l\Io. 171,000 142 II.2 .0045 
Louis\'ille, . K y. 161,000 150 9 .0056 
Rochester , N. Y. 124,000 93 9 .0056 
Den\'er, Col. 107,000 212 II.5 .oo43 
Imlianapolis, 1ml. . 105,000 107 II .0046 

In the fourth column will be found the longest rides 
which can be taken for a five cent fare on 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
imate rides, so to speak, are those given in the table. The 
figures in colmnn 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
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 one
quarter penny per mile or less, and ride at much greater 
speed and in comparati,·e lux ury and ease. It is not too 
much to say that American street railways afford the cheap
est transportation in the world- and yet it is sought in 
some cities to bring down rates even lower. 

\Ve have recently commented at some length upon the 
tremendous advantages vvhich have accrued to the Ameri
can public from the policy of liberal street railway fran
chises which has usually been adopted b:r 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 high est degree unwise, and its effects would 
never be tolerated by the American public. Foreign cities 

are beautiful and most attractive as places of residence and 
enjoyment for the rich, but the living conditions 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 conditions. In 

· all but a few cases these longest rides can be had at a 
single fi ve 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 fa:i;e. 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 rmming between St. Paul and Minneapolis carried 
passengers between its own stations in tr.e said cities for 
thirty cents each way, and ran trains not oftener than once 
in thirty minutes instead of once in 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 ch'lrged on some of the longest routes-from 
fifteen to eighteen miles. In Boston the conditions are 
somewhat the same, the \Vest E nd Company having a 
number of long lines extending far into the suburbs, but 
even there reductions are constantiy 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 being served 
by them 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 public. 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. MONAGHAN, 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. 

THE Birmingham (Ala. ) Railway & Light Company 
put in service May J 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. 



Steam Piping fol" Elcctl"ic Hailway Powc 1· Plants. 

B Y GEO. H . DAVIS, 1\1.E. 

The requirements of electric railway service are such 
that managers and engineers are anxious to make use of 
every improvement in power plan t design which will insure 
the greatest reliability. Definite and complete plans for 
the auxiliary equipment of sta tions had their origin with 
the electric rail way, and designs for th is work are the re
sult of a most careful study of all the thenno-dynamic and 
mechanical conditions entering into a steam installat ion. 

Although given types of eng ines and boilers are modi
fi ed to suit local conditions, yet in general a given design 
is repeated in plants while each power plant is a special 
desig n suited to special cond itions. 

T he steam installation may be divided in to two parts. 
( r ) E ngines and boilers as received fro m the manufacturer. 
( 2) Au x iliary fittings , including the remainder of the 
steam , water and furnace equipment. 

There are two general layouts for power plan ts which 
are best. W here land can be obtained at moderate cost a 
cross connected, one story plant should be installed. \\'here 
land is ex tremely expensive the boiler room should be placed 
over the engine room , still maintaining the cross connection. 
H ence in the accompanying sk etches 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: 
r. Single pipe withou t a main , extending directly 
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FIG. 1.- SIN GL E PI PING WIT HOUT MAIN . 

from a boiler or battery of boilers to one engine. ( Fig. r. ) 
2. Duplicate piping without mains. (Fig . 2. ) 
3. Single piping from boilers to eng ines through one 

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

large main , the main being divided into sect ions . ( Fig. 3.) 
5. Single piping in circuit around engine room , the 

pipe being divided into sections. ( Fig . 4.) 
6. Double piping, oue small main a11d one large main 

with small and large leaders to each boiler and each en
g ine. ( Fig. 5.) 

7. Duplicate piping, two large mains of er1ual cross 
section divided into sections with two equal leaders to each 
eng ine and each boiler, one-half the system to be used at 
one t ime. 

8. Duplicate piping , two small mains of equal cross 
section divided into sections with two equal small leaders 
to each engine and each boiler, t he entire SJ 1stem being in 
constant use. ( F ig. 6. ) 

\Vith reference to th e relative merits of these systems 
it may be said that much depends on special conditions. 
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FIG . 2.-DUPL ICATE PIPING WI THO UT MAIN . 

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

Systems Nos. r and 2 as sh own in F igs. r and 2 rep
resent single and duplicat e pipes connecting each individ
ual engine and boiler and making the unit a separate plant. 
This style of duplication was the one fi rst in general use 
fo r small plants. Although the steam fitt ing is much 
ch eapened and simplified in this layout the number of en
gines and boilers required fo r the best results is increased, 
since if an engine is disabled its boiler is also thrown out 
of use and , 1ice versa. 

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

System No. 4 ( F ig. 3) is one modern method employed 
in the single piping of power stations. It consists of a 
main extending the full length of th e boiler room and of 
sufficient size to allow of the use of any boiler with any en
g ine 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 

· h eat 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 su itable capacity with valves 
as shown. 

The single system depends for its reliability entirely 
upon the quality of t he material and work manship used 
in its installat ion. So long as no part of the piping is dis
abled any combination of engines and boilers can be made. 
However, unless au excessive number of valves are used , a 

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
nee r is sufficiently vigilant a first class single system may 
be run for years throug h night repairs without a sing le 
stoppage from defects in piping. Still the extra cost of an 
engineer of thi~ character would more than pay th e 
interest on the additional cost of a more reliable system, 
and the cost of the required nmnber of extra large valves, 
to obtain the ordinary r esult~ of duplicate piping in the 
single system , would pay for duplication in ~maller pipe 
sizes. 

System No. 5 (Fig . ..j. ) is usually installed as shown 
with a sing le large main making a circuit of the power 
plant, extending from the boiler room over one or two 
lJatteries of boilers into the engine room, entirely around 
the same and back to connect with the starting point. 
Leaders to the eng ines and valve divisions are as shown. 
Each 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 plants where vertical 
engines a re installed, the mains being placed 011 the side 
walls of the building at the level of the throttle valves of 
the eng ines. 

System No. 6 ( Fig. 5) i~ 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 leaders are 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 
a t 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 di videcl 
into sections, and the duplication extends from the nozzles 
of the boilers to the throt tle valves of the engines. Only 
one half of this system of piping is used at a time. T his 
method originate,l with th e 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 layou t of the small 
duplicate system, The piping is i11stalled entirely in du-

plicate . The two mains 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 the 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. 

Commencing with the special dry pipes or that portion 
of the boiler leaders inside of the boiler drums , a connec
t ion is made at the rear encl of the boilers at the boiler 
nozzles, and from this point each of the leaders in duplicate 
extends directly across to the party wall. From this point, 
\Yith a wrought iron bend with a radius of six diameters , 
the leaders extend down , and with a similar bend through 
the party wall , join each of the two mains located on piers 
in the eng ine room basement. At the entrance of the 
mains a copper expansion piece is placed. From the mains 
th e engine leaders extend directly to the cast iron Ys and 
to the throttle valves of the engines . Gate valves are 
placed as sh own . The mains a re the lowest part of the 
sys_tem , except 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 
t he boilers, as sh own , 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 eng ines. ( 2) P lacing mains in the base
ment of the engine room on substantial brick piers with 
expansion rollers fur nishes a perfect support separate from 
the building walls. ( 3) The system mak es the shortest 

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
pairs and erection of piping are materially reduced in cost of 
labor. ( 6) Condensation is less in a basement than in an 
open boiler r oom. ( 7) The drip system for the live steam 
pipes is much simplified, the g ravity drips being omitted 
entirely. (8) The mains, being only five feet or six feet 
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from the th rottle valves, form a storage receptacle for steam 
a t this point , thus making it unnecessary to install s team 
separators. Steam enters the top of the mains and is de
livered from the top, and in this way the steam passes 
through a separating process. 

P lacing boiler leaders for nearl y half their leng th in 
the drums of boilers has particular advantages, since it 

FI G. 5.-DUPLI CATE PI PIN G W ITH LARGE AND SMALL MAINS. 

steam jack ets that portion of the leaders, leaves clear space 
or head room above t h e boilers and avoids one r ight angle 
bend. 

D UPLICATIO N OF PIPI NG. 

The duplication of st eam piping under the presen t 
methods of construction is an extremely desirable th ing in 
railway or ligh t ing plants if it can be made to accomplish 
the object s for which it is intended . It is customary to 
'' duplicate '' eng ine and boiler installati ons, in small plants 
one hundred per cent , in medium sized plants fift y per cent , 
and in all larger plants a t least twenty-fi ve per cent . In 
r ecords of repairs in railway plants it has been found t hat 
about seventy-five per cent of such repairs are chargeable 
to the aux iliary equipment , i . e . , the equipment not in
cluding engines and boilers. 

The weakest par ts of a pipe line, as in a ra ilway track , 
are the joints. Gaskets of t hemselves cost very lit tle, but 
the labor and stoppage of plant involved in their renewal 
are extremely expensive. 

If a piping system including valves and fitt ings could 
be made entirely of wrought iron or steel electrically welded 
at joints and connections , mak ing 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 parts of an 
engine. 

Assuming that a system is erected of the st rongest 
character now used, say , of XX pipe , heavy male and fe
male :flanges, with long th readed 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 st eam 
installation . . 

Until a more permanent piping system can be erected 
than is n ow possible, som e form of duplication is absolutely 
necessary . 

The full sized duplication (system 7) h as many 
disadvantages, among wh ich are its first cost which is nearly 
eighty per cent more than the single system and nearly 
seventy per cent m ore than t he small duplicate system . In 
the large system of duplication only one-half the system is 
in use at one time. The valves of the other half always 
leak sufficient steam to keep the idle h alf of the system up 
to nearly boiler pressure, and in t h is way twice the amount 
of superficial live st eam area is exposed for condensation 
due to convection and radiation of heat . 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-

ing the pipes. T hen the drips of the idle main have to lie 
left open to the atmosphere to avoid a complete fillin g of 
the main with water, and in this way the losses clue to the 
leak age of large valves become enormous. Again the re
pairs to gaskets and fi t t ings of large pipes cost fifty per 
cent more than in pipes one-half their area. Finally in 
most pl ants install ed with t he large duplicate system the 
chief engineer has allowed one main to be used for six 
months or a year at a t ime, and when an accident does occur 
and the idle main is required the valves are so thoroughly 
seated , clue to r ust or impuri t ies carried over in the steam, 
tha t they are inmovable, and thus the very object of the 
system is defeated. 

These fa ults 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 this system the small 
mai n is never intended for use except when the large main 
is disabled . As desig ned the mains cannot be changed, con
sequentl y the valves of the small main are sure to become 
seated, and the_ double system becomes useless for the pur
pose intended. 

The only fa ult that may be found wi th the single 
system (No. 4 ) if the best material and workmanship are 
employed in its erection is to a cer tain extent its unreliabil
ity. It becomes at once the weakest part of th e steam 
plant , since boilers, eng ines, condensers, etc., are nearly 
always in duplicat ion and of much more su bstantial con
s trnct ion . The rupture of one gasket is sure to throw one 
boiler or engine out of use, and this usually occurs a t a time 
wh en the full capacity of the plant is required. Again the 
repairs to a sing le system are most difficult and expensive, 
since most stations are stopped for only three or fou r hours 
at night. 

\Vith reference to system No. 5, in which the main 
makes a circuit of the eng ine 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 W ITH EQUAL SIZED MAINS IN 

CO NSTANT USE- PLAN AND ELEVATION . 

system No. 7. The latter costs about eighty per cent more 
than the single system and seventy per cent more than the 
small duplicate system N o. 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 other system , due to the great length of mains re
quired. The condensation is large, due to the fact that 
there is a g reater superficial area exposed in this system 
than in any oth er. 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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1'he advantages of the small duplicate sys
tem No. 8 are as follows: 

( 1) Its low first cost which is only ten per 
cent more than that of the single system. ( 2) Its 
reliability. (3 ) Its economy ofoperation. (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 dupficate 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 through 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 ~ame 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 wkich 
would belong to each system to make it com
plde. 

4 costs 100 per cent (single system.) 
5 " I So " ( mains making circuit 

of engine room. ) 
f '' 130 ( one small and one 

large main. ) 
7 '~1 180 (large duplicate sys-

tem.) 
8 " I 10 ( 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. 

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: 

I. The high pressure live steam system. 
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2. The condensing and exhaust st<:>am system in
cluding two r 2 in . X 20 in . Allis vertical condensers. 

3. The feedwater and purifying system , inclnding two 
7 in. X 4 ,½ in. X 10 in . duplex pumps, open air feeclwater 
heaters and purifiers and artesian well connections. 
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gate valves near the separators and extending on pipe 
supports back throngh the party wall. Figs. r 1 and r 2 

illustrate the full boiler room live steam piping, iudn<ling 
mains, engine and boiler leaders. 

The condensing and exhaust steam system commenc-
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FIG. 8.-DE.TAILS 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 cast iron Y at the nozzle of the cross drums of the Heine 
boilers and extends in duplicate with wrought iron bends 
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. 

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 

Chapman gate valves are placed in the 
mains, dividing them into sections, so that 
engine No. 1 and boiler No. r 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. The en
tire high pressure system with all valves, 
unions, fittings and connections is of such 
dimensions and quality as to stand with
out leakage 160 lbs. 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 
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 

FIG . 10.- INTERIO R OF BOILER ROOM , ORLEANS RAILROAD , SHOWING LEADERS 
FEED PUMP AND PIPING , STACK STUB, ETC. 

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 
channel iron, built up hangers suspended from roof trusses 
and party wall. Other supports consist 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. IO, 11 and 12. In Fig. rn is shown the two dupli
cate engine leaders commencing with the two horizontal 

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 and from the 
navigation canal in front and by the arrangement of the 
injection 'pipe with by-pass as shown in Figs. 9, 1 r 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 t emperature of 70 <legs. F. through 
out the year while the canal water varies from 4 0 <legs. F. 
in winter to 85 <legs. F. in summer. 
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T he 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 

tion is received would materially raise the temperature of 
the injection above normal. 

The feedwater and purifying systems begin with the 

FIG. 9.-PLAN OF POWER STATION- ORLEANS RAILROAD. 

building. The discharge was placed as it is because there 
is 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 basement and outside of the main gate 
injection valves. Each of the duplex feed pumps and each 
of the condenser feed pnmps are joined to the water main . 
T he condenser feed pumps take water from either the dis
ch arge h ot wells of the condenser or from the water main 

T he water piping for fire protection cxte11<ls from each 
of the duplex pumps to the roof at each encl of the party 
wall and also at each encl of engine a11d boiler rooms as 
sh own . 

The piping installation ha~ in connection a station 
gauge board in the eng ine room upon 
which are placed in nickel finish ancl 
11 ickel piping 

1 Crosby steam gauge, tl'n inch dial, 
r " recorcling steam gauge, ten inch dial, 
r vacuum gauge, ten inch ,lial. 

The individual gaugeboards with 
each engine have in place 
1 Crosby steam gauge, ten inch ,lial, 
r Crosby vacuum " ten inch dial, 
1 Receiver " ten inch dial. 

FIG. 11.- ENGINE ROOM BASEMENT, SHOWING DUPLICATE LEADER S TO EN GIN ES, 
HOT WATER , DRIP AND INJECTION PIPING AND WATER MAINS. 

Also in connection with piping are 
installed one medium size '' Perfection '' 
steam oil purifier, one Pittsburgh 
alarm water column and one Spencer 
damper r egulator. Thermometers and 
cups are installed throughout the entire 
piping installation . 

Live steam piping, including head

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 t o 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 pla1;t , as the 
saving effected by them would not pay the interest on 
their original cost , besides introducing an ex tra number of 
joints in the connection between the low pressure cylinders 
and condensers which would g reatly increase the chances 
for air leaks and defective vacuum . 

The open air hea ters and purifi ers are of the vertical 
type designed to eliminate carbonate impurities. These 
heaters a re installed with by-pass connections and ext ra 
plates . 

Discharge water from condenser is usually used for 
feedwater. This at r IO 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 thrott ling 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 . This also much simplifies 
the piping. 

Figs. IO and 1 2 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 i 5 0 ft . 
wells. At the top of the well there is a by-pass which 
takes the natural fluw 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 aft er the natural flow is stopped. 

The drip and blow-off system is carefully shown in 
plan and elevation of piping and also in Figs. IO, r r and r 2 . 

In each main a drip connection is placed at the entrance of 
each leader from the boilers, and the drips are ret urned by 
gravity to the boilers or may be disch arged 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 t o an automatic dr ip 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. 

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 clucking bound 
in position with brass bands and terminated at ends of 
pipe, joining fittings and valves with the A insworth patent 
sleeve. 

All hot water pipes are covered with a one inch layer 

FIG. 12:-REAR OF 801 LER S, SHOWING MAINS, LEADERS, 
HEATER, DRIP TANK AND ~LUE. 

of asbesto-sponge. The covering is an extremely neat and 
workmanlike installation as sh own in the engravings. 

Among the special characteristics of th is piping installa
t ion are its simplicity and absolute reliability. It has now 
been in operation seven months and has proven most satis-



STREET RAILWAY JOURNAL. [VOL. XII. No. 7. 

factory under almost every condition of service. As pre
viously mentioned, t he g reatest care was exercised in its 
desig n 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. 

The Correct Loca tion of the Trolley Wire on 
Curves.-Part II. 

BY s. L. FOSTER. 

T he formula for the correct location of the trolley 
wire on curves, g iven in the last issue of the STREET RAIL
WAY JOURNAL, applies to cases where the radius of the 
curve is known eith er from the track being in place and 
the data recent or from a line of stak es to which it is pos
sible to work. ·where the trolley wire is to be put up over 
old ex isting tracks of which there are no records , its proper 
posi t ion can be more 
readily obtained than by K 

first determining the radii 
of the curves and then 
figuring from that data . 

In the engraving. 
0 K = radius of center 

line of t rack curve. 
0 M = radius of properly 

located trolley curve. 
0 K -O M=MK = dis

tance inside the cen-
ter of track the trolley O Slreel Ry. J ournal 

wire curve shou ld be. 
This distance, M K , is the versed sine of chord, S T . 

The problem is to get a simple expression for the leng th 
of chord , ST, in terms of the k nown quantities, D (wheel 
base), I, (length of trolley pole) and H ( height of t rolley 
wh eel above trolley base ) , and we have a common ch ord 
length for all curves. the versed sine of which chord will 
always be the distance inside the center of t he t rack curve 
the properly located trolley curve should be. 

The length of a chord can easily be sh own to be 

C = 2 vversin ( 2 R - versin ) . . . . ( 9 ) 
Here C = S T , versin = l\ I K , R = 0 K and 

ST = 2 vir K(2 OK - M K-j .. ( IO ) 

\Ve have already shown that 

l\I K= R - ~ R 2
- [ ~ J 

2

- L2+ H2 . . . (5) 

Substituting in equation ( ro) for l\I K its value as 
given in ( 5 ) , using for R its equivalent O K , and for 

[ [ ~ J 
2 

+ L 2 
- H 2

] the letter K , we get S T = 

2 ~ [ 0 K - ' 10K2- K ] [ 2 0 K - ( 0 K _VcfK2- K ) ] ( 11 )
0 

= 2~ ( O K - VO K 2- K ) ( 0 K + voK2- K. ( 12 ) 

= 2V K. . . . . . ... . . ( 13) 

\\'e thus have an ex pression for t he chord leng th that 
is independent of th e radius of the curve and depends only 
on th e value of the constant quantities, 

D = length of usual wheel base , 
L = length of trolley pole, 
H = distance between t rolley wire an d car roof, 

and a convenient leng th is obtained that can be g iven 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) 

M K = R-YR 2 -K. 
As the radii of the inner and outer rails of a track curve 

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 
Avenue, 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 
W alter H . Knight , form erly chief engineer of the General 
E lectric Company, and now chief engineer of the new air 
power company. 

~ Structural Steel Flywheel at Albany. 11 / 

One of the new steel flywh eels installed in the power station of 
-ih e Albany ( N. Y . ) R ailway was described by Thos. E. Murray in a 
paper recently read before the American Society of Mechanical En
gineers. 

The former cast iron wheel which it replaced a nd which was 
twenty feet in diam eter by fifty inch es face, and weig h ed 50,000 

lbs. bu rst , causing considerable damage. It was connected to a 
2 0 in . X 36 in X 48 in. t andem compound engine and was belted to a 
forty-eight inch pulley locat ed on a 500 k. w. generator. 

R unning under n ormal conditions this eng ine m ad e seventy-two 
revolutions per minute. At the time of the accident , the speed of 
t h e eng ine ( according to st atements g ive n at the time, and from 
computations m ade from the distances that portions of the wheel were 
thrown ) was far beyond the conditions of every day practice. 

Mr. Murray does not attempt to state the cause of the accident, 
or the acceleration in speed, but his faith in cast iron flywheels was 
considerably shak en, aud to replace the brok en wheel he naturally 
look ed for som ething better and of d ifferent material, which would 
stand the very high rate of speed an d h ave a g reater factor of safety, 
a nd at the sam e time, locat e the weight in the wheel where the best 
results would be accomplished . 

As som e balance wheels had been constructed of structural steel 
· with good results, Mr. Murray looked for a belted wheel of the same 

m aterial , but was unable to locate any which had been built, and 
accordingly design ed a wheel as per the accompanying engraving, 
and an order was placed for two wheels with H arry E . Campbell of the 
Albany Construction W orks. The wheel was not designed to run at 
seventy -two revolutions per minute ; or at an y stated factor of safety , 
but the construction was of the stro ng est possible at a moderate cost, 
Certain parts of the wheel are much stronger than others, as, for in
stan ce, the hub and disks which take the place of the arms or 
spok es. 

The steel was of a grade known as " shell steel," open hearth 
process and of 60,000 lbs . tensile strength, and great care was used to 
have grain , in the direction in which the plates wer~ rolled, placed 
in position so as to give the greatest strength. All nvets used were 
Burden 's best , and were of two sizes, namely, 1;{ ins. and }.( in. in 
diamet er. 

The hub is described as follows: six ¾ in. disks were sheared 
36 ins. in diam eter and fourteen 48 ins. in diameter and these plates 
together with the cast iron separator or spider 23 ins. long by 48 ins. 
in diamet er composed the hub, and were assembled as follows: two 
sets, composed of three 36 in. and three 48 in. d~sks each, were drilled 
for thirty-two countersunk rivets and after berng securely clamped 
t o tight joints , were riveted together, making two hub sections 
for the outer part of wheel hub, each 4,½ 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 hearing 011 sltaft of 15 ins. The casting or spi<lcr, 
weighing 2700 lbs., was bored to a close fit a nd placed on shaft. 
This casting was faced 0 11 ends a nd cored for thirty-two {?; in. hub 
bolts· a nd provision made for keys. The four steel hub sections were 
next clamped togeth er and bored for the thirty-two steel bolts. The 
two sections, 48 ins. '>( 3 ins. were driven on the shaft, one against 
each encl of the spider and one of the 36 in. X 48 in. X 4 Ji in. started 
on each eud of shaft and driven past bearings, after which the shaft 
was set in positiou in bearing. Each part of hub was faced to right 
a ngles with bore. 

Two dished webs were formed 19 ft. 6 }:( ins. in diameter, each 
composed of two layers of J:( i n. plate, and each layer having sixteen 
sections, making sixty-four plates in all. These plates were drilled 

STE:E:L PLATE: BE:LT WHEEL 

ThomM E. l\.Iurrny, 
Harry E. Cnmphell, 

so as to have all joints broken. Said riYet 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 
a ngle to shaft, and each drilled for two 11~1 hub bolts. The rim ends 
of plates were drilled for two lines of rivets and in such a manner as 
to properly secure segments of 6 in. X 6 in. X jf 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. X J+ 
in. steel bars were fitted one over each outside joint of disk plat es 
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 1 1.{ 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 ipan inside holding on and taking the hot rivets 
through a manhole left for that purpose. 

The mannu of constructing rim was as follows: eight 32 in. X 
½ in. plates were rolled to form a circle, and riveted to, and with 
joints over the 5 in. X ¾ in. bars. Over these plates another layer 
of 40 in. X ¾ in. plates, in sixteen parts, was placed with joints 
broken over the first layer. The 6 in. X 6 in. X ½in.angle irons were 
next formed and securely riveted and bolted to disks, and also 
through both rim plates, with countersunk rivets. The ¾ in. X !1~ 

in. plates were also riveted together, rivets 4 in . centers. Another 
layer of ¾ in. plate, 50 ins. wide, was next riveted on . This was 
also cold rolled, and the last or face sheet, 50 in. X 1/s in., was rolled 
hot and riveted on. J'he countersink of last sheet was almost its 
full thickness; sixty-four 1 ;{ in. rivets were driven through the 
5 in. X ¾ in. bars, and all rim plates connecting all plates and disks. 
The wheel was then keyed to shaft with two cast st eel keys, one 
driven from each side of hub, and without turning or facing the 
wheel in any 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 h eating, raised fir in. out of true, but the 
balance of wh.eel is practically true and in line with shaft. The 
wheel will be ~urned later. The weight of wheel is 57,930 lbs., dis
tributed as follows: 

Rim .. . 
Disks .. 
Hub ... 

32,000 lbs. 
16,400 " 
9,53° ,, 

In calculating the strength of this wh eel it is not necessary to 
begin at the hub and figure out every part as in a cast iron arm 
wheel. It is 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. 

Each of these p laks weig h 590 lbs. a nd the cl in:ct centrifugal 
force 011 each pla te, tencling to hurl it off t h e whed is, accordi ng to 
Haswell' s formula; 

F = f{ ; ll
2
d = 59o X 72't X 20 = 11,725 lbs. nearly. 

52 17 5217 

But tlt cse plates a re h el<l in position !Jy rivets having a total area 
of 20.75 sq. ins., which at a st rain of 15,000 lbs. per sq . in. woulrl 
carry 311,250 lbs. 

l I, 726 Then the factor of safety -~~ = 26 nearly. 
311,250 

Mr. Murray states tha t h e regard~ the ad vice of making the 
di sks or webs tlish ed on the same principl e as a bicyle whee l , 
as the most important feature of thi s wheel , and beli eves it 
coulrl be applied with success t o b road-faced wh eels for mill 
work by using double pairs of cli sks aml also to !Jalance 
whee ls, such as arc used with d irect connected engine for th e 
generation of electri c lig ht or power. 

A Xew Line in Ohio. 

The Dayton T racti on Compa ny has recently completed 
a n electric railway connecting Dayton to Miamisburg, the 
tota l length with turnouts and double track s being I2;i 
miles. The rail s a re 6o lb. section , six-h ole double ang le 
joints are used, provided with }4 in. bolts, nut lock s and 
washers. 2500 tics 6 in. X 6 in . X 7 ft. a re laid per mile 
and the road bed thoroughly tamped and packed with gravel 
aml stone under aud between the ti es. 

The overhead el ectrical line from the ci ty 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, i ron poles Leing 
used. All line material is of the General E lectric m ak e and 
the feeders are carried a long th e entire length of th e line 
with feeding-in points every 1000 ft. 

The car barn and power sta tion h ave been erect ed at a 
point midway between the two termini and so situated as to 
facil itate the receipt of coal. It is in close proximity to water 

of excellent quality and sufficient quantity for st eam making aml 
condensing. The station buildings are 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 m oisture 
proof. The power station is So ft. X 50 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. X 
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 ft. above t he grate service of 
the boilers. It has an ornamental top and ladder. There a re t wo 
18 in. X 42 in. Hamilton Corliss condensing engines which a re 
mounted upon 7 ft. brick foundations and drive two General E lectric 
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. X 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 extra 
quality and of bard wood. The windows are large and double. The 
seats have special wide arm rests and are fitted with springs and 
upholstered in cane. There is a center aisle and the car seats in 
all thirty-six passengers. Each car is lighted with ten ro c. p. 
lamps. 

A combination baggage and express car used is similar i n 
external appearance to the motor car, but bas two compartments, one 
for passengers and the other for the carrying of baggage and exp ress 
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 E lectri c 
motors each. All work has been done by and under the direct 
supervision of Stern & Sih·erman, to whom we are indebt ed for the 
particulars given. 

A Railroad Publication. 

The Brooklyn Heights Railroad Company has adopted a novel 
method of advertising its transportation faci lities and excursions by 
publishing monthly an attractive paper for distribution in Brookly n 
and New York. It is entitled "The Trolley ," and th1; :6.r~t rmmb(;', 
is tastefully illustrated and very readable, 



New Swive l T1·uck. 

The accompanying engravings show a new type of swivel truck 
fo r double truck cars, brought out by the J. G. Brill Co. a nd 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 t he 
following description . 

The truck may be ch aracterized as one with a wrought iron 
frame, h aving jaws forged on, with solid extension pieces, T-iron 
encl pieces, angle iron jaw st raps and angle iron t ransoms with the 
spring plank formed of two Z-pieces fi lled with wood. The equal
izers are a part of the spring plank, carry 
the swing bolster , and tak e their load in 
the center , they are in tur n carried by 
link s and m ove with the swing m otion . 
E ight-inch journal box springs, nest spirals 
in t he links, and quadruplet or triplet 
elhptics 0 11 the equalizer and spring plank 
furnish the vertical elasticity. 

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 th at can be expected. With this equalizer all 
is accomplished that an equalizer can do theoretically, which is 
twice t hat of th e ordinary form. This makes the motion of the car 
body one-half as great as that of the wheel. 

F ig. 3 shows th e construction of new spring link. It consists of 
a cast steel st irrup, in which th ere is space for an eight-inch spiral. 
A follower is placed 0 11 top of the spring, and an eye bolt is screwed 
into it. The eye takes th e end of the equalizing bar, which prevents 
the bolt unscrewing. 

T he spring links are a novel feature of construction. They 

The form and peculiarities of the truck 
fra me are sh own in F igs. I and 2. The 
fra me is a forg ing a nd the wh eel p ieces 
of a form somewhat like that which is so 
effective in locomotive practice. To a bar 
of ample stiffness jaws are forged a t the 
proper points. From the outermost jaw at 
each encl , extension pieces are carried , to 

FI G. 1.- SIDE ELEVATION- NEW SWIVEL TRUCK. 

which T- iron ernl pieces are bolted . On the wheel pieces between the 
jaws, a nd as close to them as m ay be practicable, suitable lugs are 
forged for carrying the spring links. Upon the inside of th ese wheel 
pieces, when made of steel castings, as is the company's practice for 
elect ric service, brack ets are cast to tak e the angle iron transoms; 
when the fram e is forged , corner brack ets are used. For passenger 
service this frame is com pleted by iron safety beams and angle iron 
t ie rods for connecting the jaws. 

The strains upon the truck frame fo r a g iven weight of car and 
loa,l are much less than in the ordinary construction . The swing 
links come close to th e pedestals, relieving th e wheel pieces fro m a 
large part of the strain which comes upon th em when the load is 

differ from the ordinary link in position , action and in possessing 
elasticity. \ Vhile they perform all t he functions of the common 
swing link , t hey 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 t h e journal is doubly cushioned before it 
reaches the equalizer itself. Their location as sh own is one which 
brings them in li ne with the centers of t h e journals, giving a very 
wide base for swing motion . 

There are three set s of springs in th e t ruck s placed in series. 
T he weight rests 0 11 each set. 

There are double journal springs r est ing on the t ops of the 
boxes. They also cushion the rapid motion of the truck fram e 

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

carried by the t ransoms. Other things being equal, therefore, the 
truck may be kept square with a less st rain on the frame. 

One of the novel and most ingenious features of the truck is 
found in the equalizers. These are s t raight , forged bars, carried by 
spr_ing links, or stirrups, upon their ends. At the center s they are 
solidly connected with the spring plank. The equalizer , spring 
plank and swing bolster move together in the side m otion . Th e 
construction of the equalizer enables it to perform all that is possible 
for such a member. An ordinary equalizing bar is so in name only; i t 

before it reaches the equalizer , making this motion much more safe 
than in t h e 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 r emarkable 
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 t rack on curves is also, it is claimed, 
practically eliminated , because th e springs of the swinging links 
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y ield aud prevent the blow whi ch with the ordinary ty1:e of link 
comes with full force when the holster strikes the wheel piece. 

The first trial with this type 
of truck was on an interurban 
electric railway of twenty - five 
miles leng th. H ere, at a n unusu
a l speed for such se rvi ce and i 11 

spite of very narrow trea,ls, and 
shallow flanges , a nd curves with 
thirty-five feet ratlius , the ad
herance to the rail s has been 

FIG. 3.- SPRING LINK . perfect. 

Diamond Frame Trucks. 

The accompanying engravings show the two latest forms of 
trucks m anufactured by the Diamond Truck & Car Gear Company. 
The sid e fram e from which the truck takes its nam e, is a true bridge 
truss with both tension and compression end m em bers, a nd of such 
form so as to give a long spring support with corresponding ly sh ort 
wheel base. 

An absence from teete ring, is claimed , is one of the principal 

the placing of the m alleable pe,lcstal within the area a rnl firmly 
ri veting the side fra me members to it. This pedestal also provi,k-s n 
verti cal g uide for the ax le boxes. 

On top of the axle box is m mm te<I a compound helical spring 
which carries the lig hter loads, being sufficiently aided hy th e inner 
or auxilla ry spring as the loa,l increases ( Fig. 3 ). llnder the axle 
box and seated 011 the malleable iron wheel piece, is a single coil 
spring , whi ch is adjusted by compression against the journal ])()x by 
the fastening of thi s wheel piece in position , which is accomplished 
by the t ig htening of two bolts, attached to the unrler part of the 
pedestal. This under spring not only prevents the noi ses a nd jar of 
the box against the pe,lestal , but serves to arrest the tendency of 
the side frames to oscillate, wh en th e car body is not heavi ly loaded. 
If one end of the t ruck frame shoul,l attempt to rise by a su rl<len 
ch ange of position of weight in the car, thi s spring by its pressure 
against the urn.er side of the box, will further compress and at once 
check this obj ectionable m otion . 

To p revent any lateral or side motion J)lunger bolts are usecl. 
These bolts are screwed into malleable castings attached to the top 
fram e ancl pass thence throug h other cast ings located between the 
upper and lower m embers of the side fra m es, the casting-s being 
h eld in place by h ot ,lri\·e n bridge rivets. An ernl plunger bolt is 
also used on th e extrem e ends of th e side frame. This bolt passes 

LENGTH OF TOP FR AM E 14 ' 

SPRING BASE 12 1 

WHE·EL BA'SE 6 16 11 

FIG. !.-SIDE ELEVATION OF TRUCK NO . 3. 

features of the Diamond truck and is accomplish ed by supporting 
the loads of the car body, at the ends of the triangle of the side 
fram es, by specially constructed elliptic springs, whi ch a re also 
supplem ented by a spiral t ension spring , at the extrem e end of the 
side frame m embers. The load is supported in the middle by two 

d own through the end spiral spring , carrying with it a specially 
shaped nut or spring seat upon which rests a short hut powerful 
h elical spring-. If the car should h ave a tendency to oscillate or 
teter relatively to the side fram e, one of these e iid plung-er holts 
would ri se and compress thfs lower tension spring against th e u nder 

FIG . 2.-SIDE VIEW OF TRUCK NO. 5. 

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

A double steel side frame m em ber starts from the extrem e end of 
the truck, passes over the apex of the adjacent pedestal, and cross
ing a precisely similar return member , t erminates a t the base of the 
adjacent pedestal. A m alleable iron wheel piece ser ves to transmit 
the stress to a short diagonal m ember extending upward to the end 

FIGS. 3 AND 4.-SIDE AND CROSS SITTIONS OF BOX. 

of the truck. This malleable casting also confines the bearing in 
the pedestal by the compression of the under h elical spring against 
the bottom of the axle box ( F ig. 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 above. 

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

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 which 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 a nd slides in 
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a similar grove cast in the sides of the box itself. This thrust plate 
is made of bronze 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 is easi ly 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 each 
other. This end cross bracing prevents the side frames from getting 
out of square, which h eretofore h as been such an objectionable feat
ure of many trucks, causing excessive wear on wheel flanges, and 
also requiring considerably more power to run the car when the truck 
frame was out of alignment. It also p r events the racking strains on 
the car body. 

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

New Cars for l\lt. Clemens, l\lich. 

T he R apid R ailway Compan y of Mt.Clemens, Mich., has rece nt
ly put in service a number of new interurban cars, built at the works 
of the Barney & Smith Car Company. The closed m otor cars are 
31 ft. 5 }i ins. long over the body, 41 ft. long over all , and 8 ft. 6 ins. 
wide over the sh eathing. Both ends are vestibuled with doors on 
each side of the vestibule. The roof and hood are of the regular 
steam car pattern. The side windows are double upper and lower 
light, the upper light being embossed glass. The outside is sheathed 
with narrow siding straight up and clown 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 r eversible seats of the Wheeler \Valk
over pattern. Each car is equipped with four section tables. 
The end doors of the cars are the regular steam car pattern, h aving 
two lights of g lass, the upper light to drop for Yentilation. The 

FIG. 2.-COMBINATION CAR CLOSED. 

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
~.;:et racks at convenient locations along the basket board, the ceiling 
1s birdseye maple veneer handsomely decorated. The inside finish 
of the car is cherry. The cars are heated with hot water circulating 
p1pe_s from a Baker heater, which is on the front platform inside the 
vestibule. One of the features is the trap door over the step inside 
on each platfonn. \\'hen the vestibule doors are closed the trap 
doors can be let clown, forming a solid a nd safe floor over the entire 
vestibule in a similar manner to the most improved vestibules in use 
on steam railroad cars. 

Figs. 2 and 3 show a convertible open and closed summer and 
winter car. This car is 31 ft. 6¼' ins. long- over the body, 39 ft. Io 
ins. long over the nose pieces and 8 ft. 6 ms. wide over the sheath
ing. The car is of the same general design as the vestibuled closed 

FIG. 1.-INTERIOR OF CLOSED CAR. 

motor 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 handsomely decorated. 

In converting the car to its summer use, the 
glass sashes in the windows and the solid wood 
panels below the windows are r emoved, 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 impossible 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 perfe~tly 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. All sills of the cars are heavily plated 
with steel which makes them very substantial 
indeed. The exterior of the cars is painted a 
bright vermilion color and lettered and orna
mented in gold, which gives a very striking ap
pearance 

Tests on the Strength of Rails. 

Some interesting tests of steel rails, made 
under the direction of the Austrian railroad 
authorities, are given by Julius Meyer, C. E., 
in a recent issue of the Railroad Gazette, and 
prove that a steel rail is far from homogeneous 
throughout. One trial made was with small 
test pieces cut from the top and middle of the 
head, from the web and from the middle of the 
base, at points at different distances from the end. 

The comparative results are thus stated. 
Test bars. 

tion. 

(a) from top of rail, _have less strength, but greater elongation. 
( b) from center of head, have greater strength, but less elonga-

( c) 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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lmp1·oved Hinged llracket. 

I n stringi ng a trolley wire there is always a certain amount of 
slack or sag in the wire between the points of suspension. \Vl!en 
the troll ey wh ee l is midway bet ween any two points of suspens10n 
it is at a n elevation hig her than at the points of sus}Jeusion. The re
sult is that if the points of suspension are rigid, as 111 all fixed brack -

r 

IMPROVED HIN GED BRACKET. 

ets or those that are substantially rigid, the trolley in pas!:.ing from 
the mid-span to the bracket and from the bracket to the next mid
span, is subject to sudden changes of elevation. The 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. The wheel passes from a downward to a short 
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 a nd a ll 
connecting parts. 

The L. S. Pfouts improved patent device or hinged bracket , 
which is manufactured by the \Vrought Iron Bridge Company, and 
illustrated herewith, is designed so as to overcome this trouble which, 
it is claimed, not only causes damage to the construction , but also 
occasionally m ak es the trolley wheel leave the trolley wire , to the 
delay of traffic. 

As the trolley wheel passes the mid-span the bracket arm in 
front, in the pole illustrated, begins to rise and attains ib 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 overh ead construction is said to be done away with , 
and the trolley remains continuously 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 
r eadily be incorporated into a more ornamental bracket to suit the 
taste of the purchaser . 

Street Railway Aid Association in New Odcans. 

One of the most prosperous of the recent employes' aid associa
tions was organized Mar. 26, 1896, by the 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 next six 
months, after which the benefits cease. In the event of death the 
association pays to the family a sum equal to fifty cents from each 
member in good standing at the time of death. \Vith a membership 
of 700 in good standing, this insures $350. It pays $50 on the death 
of the wife of a m ember or the m other of an unmarried m ember, 
and if,25 on the death of a child under fourteen years, and furnishes 
free m edicine and minor surgical att endance 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 member in case of a death , 
and twenty-five cents for the wife or m other of a member, but no 
assessments are made as long as there is a surplus over if,1000 suffi 
cient to pay the death benefits. 

The Traction Company h as agreed to contribute if,1000 a year. 

Novel Car Strap Handle. 

The a ccompanying engraving shows a novel device <lesignecl as a 
substitute for th e: onlinary ha nd strap. It com,ists of a round hand le 
of maple rosewood fini sh , supported by a cord he ld to the supporti ng 
rod Ly ~ leathern loop . \ Vhile as st rong or st ronger th an the orrli
nary form of strap , its we ig ht is only th ree ounces. 

NOVEL CAR STRAP. 

T h e advantages of th e ha ndl e are ap
parent . T he polished glassy fini sh of the 
h an<l le always keeps it clean and a ttractive. 
It is also easier to grasp than the ordinary 
strap. It is man ufactured by the San itary 

Car Strap H and le Com pany, an d has been adopted by the Dry 
Dock , East Broadway & Battery R ailway, of New York , and oth er 
roads. 

lmpl"O\Ted Automatic Hollow Chisel Mortising 
and Bol"ing :Machine. 

The machine here illu!:.trated , m anufac tured by J. A. Fay & Com 
pany, is intended for mortising all kinds of h eavy t imber s used 
in car and b ridge ::onstrnction of all classes, either in hard or soft 
woods. It is a powerful and com pact m achine, is automatic in its 
operation , and works with great rapidity. \Vhen on ce set and 
started, the machine will m ak e any number of mortises withou t 
change. It is operated by the reciprocation of a square hollo\\· 
chisel h aving an auger revolving in it s center, t h e chi!:.el squari 11g 
the h ole produced by the auger . The rnperiority of this meth orl of 

MORTISING AND BORIN G MACH INE . 

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 anoth er 
on th e same line. The reciprocation of th e chisel is automatic, and 
the work produced very rapidly by the ease with which th e move
m ents and adjustments can be m ade by th e operator. 

The bed supporting the timbers is m assive, and has adjustments 
for carrying it to a nd from the chisel for d ifferent thicknesses of 
material and depths of m ortises. It remains at one height , and is 
movable end wise t o produce the varying lengths of mortises. There 
is a clamping arrangem ent for h olding material in position, stops for 
gauging the lengths of m ortises, and for using t em plates in produc
ing duplicate mortises. 

The chisel frame and auger spindle are carried on a h eavy ver-
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tical column which is connected to the base on which the bed for 
the t imber is placed . It h as a vertical movement on the column to 
allow t h e position of the chisel to be varied up or down according to 
the desired position of the mortise. The reciprocating motion of 
t he ch isel frame is p roduced by a reversing friction and gearing 
which operates in a rack on the chisel frame, the driving force com
ing very near the point of resistance of the chisel. 

New Rail Bond. 

The Rieth E lectric Company has brought out a new rail bond 
which is illustrated h erewith. This bond is formed strictly in one 
p iece and is claimed t o be of pure ingot copper. It makes direct 
contact with the m etal of the 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 th e rail by the use of a special 
tool which expands the end of the bond in the web of the rail. The 

NEW RAIL BOND. 

outer end of the bond is also expanded and upset so as to make a 
perfect a nd permanent watertight connection, this insuring the best 
possible electrical contact. The bond is intended to be used under 
Joint plates. -----···-----Extensive Machine \V 01·ks. 

The tools of the Bullard Machine Company are well known 
am ong m achinists for their high grade and superior construction. 
Th ey h ave been generally adopted among the manufacturers of elec
trical apparatus, and to a considerable extent also in electric railway 
repair sh ops. The works are located a t Bridgeport, Conn., close to 
the t rack s of the New York , New H aven & H artford Railroad. An 
interior view of the portion of the factory of the company including 
th e erection department is sh own in the accompanying engraving. 

I 
New Brake Shoes and Connections. 

An invention which appears to possess merit and will nndonbt
edl y prove of value is the new Kinzer brake shoe and brake shoe 
connections manufactured by the Kinzer & Jones Manufacturing 
Company. One of the principal features of this invention is the flat 
spring atta~hment which takes the brake pressure instead of the 
pressure bemg exerted on the shoe direct. The illustration (Fig. •I) 
shows a sectional view of the Kinzer composition filled shoe with the 
spring attached. This spring acts as an adjuster or equalizer between 
the shoe and the brake head. The manufacturers claim that by the 
use of this arrangement the maximum 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 quick stop by a 
steady conti1111011s pressure without jerking or jarring. Fig. 2 is an 
outside view of shoe with spring and connections detached. 

The company mak es 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 
h eavy pressure and then baked at a high temperature. This compo
sition forms an extremely solid mass and produces the maximum 

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 
Pittsburgh Traction 
Company, of Pitts
burgh, has made a 
record of 4476 miles 
with the Kinzer com
position shoes and 
connections, whereas 
the average records 
m a d e previonsl y 
with cast iron shoes 
and heads was 1650 
miles. The shoe, it 
is also claimed, wears 
the wheel much less 
than one of cast iron. 

INTERIOR OF ERECTING SHOP. 

SUPERINTENDENT 
HAWKEN, of the 
Rockland, Thomas
ton & Camden Street 
Railway, has com
pleted the new ex
tension to the town 
of Thomaston, Me., 
the first car, decor
ated with U. S. flags 
and bunting, and 
with a band of music 
on board, running 

Th e business was established in 188o by E. P. Bullard, who is 
now ;president of the compan y. Attention h as 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 la thes for face plate work. Among the pat
rons of th e company is tl1 e General E lectric Company which has in 
use a number of boring and turning mills as well as other tools. 

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 summer. 
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Third Rail Experiments at Nantasket, Mass. 

The second step toward the operation of its m ain lines by elec
tricity was made June 26 by the New York, New Haven & Hartford 
Railroad Company in the extension of the elect rical equ ipment of 
the Nantask et Beach line as far as Bast W eymouth , :,½ miles along 
the main line of the South Shore branch of the P ly mou th divi
sion, of which J .C. Sanborn is superintendent. 

In determining upon this extension th e overhead trolley system 
in use on the Nantask et Beach branch was abandoned and the thinl 
rail method of eontact adopted as the most r~adily adaptable to ordi
nary r ailroad requirem ents. T his is the first time in the h istory of 
railroads that the main line of a surface steam railroad has been op
erated by electricity tak en from a conductor laid upon the ground, 
as the Nantasket branch inaug urated just twelve month s ago 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 electric roads is not new, it bei ng 
in use on the W est Side and Lak e Street E levated Railways in Chicago, 
the rnil being set outside the track, this is the fi rst instance of a 
third rail bem g 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 Sch enectady Works of the General E lectric 
Company. 

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

The third rail is of peculia r shape, the end view resembling a 
flattened A. It is laid midway between t he two service rails of each 
track. Each section of third rail is th ir ty feet long, and weighs 
ninety-three pounds to the yanl. It is supported by three ash blocks 
to each section, the block s 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 a nd preservative material. The insu
lation is almost perfect. The cont inuity of the th ird rail circuit is 
secured by attaching each end of one rai l to that of the next by 
means of two heavy copper bonds. T he line between Nantasket 
Junction and East W eymouth is absolutely distinct electrically from 
that between the first named stations and Pemberton. It is fed by 
its own feeders and is provided with i ts 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 t rack. 

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 p in by t wo links which allow it to 

the car is thirty-three feet. No third rail is lai,! at the crossings, 
the circuit continuing between the broken end by means of lead 
covered cables. At those crossings which are less than thirty feet 
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, each of which was equippe<l 

FIG. 1.-TRACK WITH OVERHEAD AND TH IRD RAIL CON 
STRUCTION . 

with four motors, h ave been abandoned, and the large sixteen-bench 
open cars are alone em ployed as motor cars or locomotives. Sixteen 
of these cars will be put into ser vice, each equipped with two G. E. 
2000 motors, two series parallel controllers, two automatic circuit 
breakers, and an air pump and motor for the compresS'ed air whistle 
and brakes. Th e air pump combination is automatic in its action. 

As soon as the press
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 
switch is forced open 
by the air pressure 
as soon as that in the 
tank reaches the nor
mal. 

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

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 
th e third rail, the pas
sengers being un
aware of the change 
in th e method of con
tact . The regular 
schedule of the elec
tric trains between 
Pemberton and East 
\Veymouth has been 
in force since June r4, 
but owing to the in
completion of the 
third rail section the 
trains have been 
hauled from Nantas
ket Junction to East 
Weymouth, :,½ 
miles, by two steam 
locomotives. A good 

slide easily over the top of the third rail and mak e perfect contact 
with it all the time. The current is brought t o t he m otors through 
the controllers and circuit break ers a nd returns to the t rack rails by 
the wheels. The continuity of the return circuit is secured by 
using a short thick bond of copper cable t o 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 

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 m ore thau four tons 
per day burned in th e power house ser ve to generate sufficien t power 
to operat e the whole seven miles of line between Pemberton and 
Nantask et Junction by electricity. The construction of the sec
tion has been carried out under the supervision of Col. N. H . Heft. 
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A party consisting of President Clark, Vice-President K endrick 
a nd nearly all the prominent officials and superintendents of the 
New York, New H aven & H artford R ailroad, together with Mayor 
Frank E. Clark, of Bridgeport, Conn. , \V. J . Clark , general m anager 
of t he rai lway department of the General Electric Com-
pany, and a number of officials of that company, boarded 
th e large motor car at Pemberton, June 26, and ran with 
th e trolley as far as Nantask et Junction. The track op. 
which the third rail was laid was clear, and the m otor ran 
easily from the trolley system to the third rail system of 
contact without stop, the trolley being merely pulled 
down and hook ed. Th is was the first m otor car run by 
electricity over the third rail and the success of its opera
tion fully justified the belief of Colonel H eft and the 
General Electric officials in the feasibility of the system . 

The car sped along without any difficulty or accident 
wh at soever ; crossings were passed and the sh oe struck the 
third rail again imperceptibly. Near West Hing ham is a 
crossing some 1200 ft. wide ; added impetus was given to 
the m otor car and this crossing was passed without 
d ifficulty. On the tangent on th e W est Hingh am side of 
East W eym outh , the motorman threw over the h andle 
of the controller a nd it was est imated th at a speed of 
seventy to eighty miles a n hours was attained. On arri
val at East Weymouth , the car was switched over and 
the return trip was made from East \Veym outh to Pem-
berton in about eleven minutes, the dist ance being about 
ro,½ miles. 

President Clark, of the New York , New H aven & H artford 
Railroad , and the other offi cials expressed full satisfaction with th e 
success that attended the first t rip made by a st eam railroad car over 
a steam railroad t rack by means of elect ricity, although when 
Colonel H eft closed the switch which threw the electricity for the 
first time into the third rai l , con siderable doubt existed in the minds, 

FIG. 3.-INTERIOR OF STATION. 

not only of the president, but in those of th e other officials as well. 
Should the operation of this road prove successful , it is probable 

that th e third rail system will be extended as far as Braintree, a 
station ten miles out of Boston , and if t he success of the new method , 
under the ordinary condition of constan t travel , fulfi lls all expecta
t ions, suburban service throughou t th e country will probahly 
undergo a change. -Paper and Cloth as:ln= 

sulators. 

Some interesting experiments 
upon th e subject of t he insulat ing 
qualities of paper a nd cloth under 
d ifferent conditions of t emperature 
were described in a r ecent paper 
by G. F. Sever, A. Monell and C. 
L. Perry before the American Insti
tute of Electrical E ngineers. T he 
following general conclusions, as 
the result of the experiment , were 
drawn ; 

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

That paper and cloth h ave a 
maximum resistance wh en first 
heated at about 75 <legs. C., and are 
not injured mechanically under 18o 
<legs. C. 

. T hat the point of maximum resistance for paper and cloth ( in 
tlus case 75 _<legs. C. ) depends 011 t h e rapidity with which the tem
perature 1s increased. 

Tha_t all give a high resistance after cooling, but have little 
mechamcal strength. 

Compressed Air l\Iotors on 125th St., New York. 

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

COMPRESSED AIR CAR. 

its 125th Street line, of two compressed air motors 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 mechanism. The air is stored under a pressure 
of 2000 lbs. per square inch in reservoirs, sixteen in number, carried 

on the truck and having a tota l capacity of fifty-one cubic 
feet. 

The motor mechanism consists of two simple link 
m otion , reciprocating engines with cylinders 7 ins. dia. 
X 14 ins. stroke, with valves cutting off at from one
tenth t o 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 ,½ 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 <legs. by being passed through a 
hot water cylinder carried on the car, the object being to 
obtain more work from 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 diam eter 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. 

/fJ iLJ 
Electric Express Car in Brooklyn. JV -

-----~•------
The accompanying illustration shows one of the new express 

cars recently complet ed 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 Electric Railway Apparatus. 

In the May issue of t he S'I'RJU<:T RATT,WAV J mJRNA I. the annual 
report of the General Electric Company was summarized aml 1lis
cussed in detail, from a financial point of view, aml taken in that 
light it certainly repays most carefu l analysis. There are to be 
found h owever in the details of the department reports some inter
esting facts a nd figures that h ave for the most part been passed 
mmoticed by the various critics who h ave looked the statement over. 
The facts a n<l fig-ures referred to are those embodied in the reports 
of the first and third vice-presidents, and relate to the physical con
dition of th e company and t he 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 elec
tri cal work at the present tim e a nd the probable direction in which 
the-greatest progress is to be made in the future. 

A consideration of the General Electric Company as a manu
facturing concern is of special interest owing to the history of its 
growth a nd 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 m ain characteristics of the works 
in a form not heretofore published. 

An interesting feature of the concern, 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 
many of the supplies used in the manufacture of the larger electrical 
apparatus which form s the basis of the company's business. The 
excellence of such supplies must of necessity enter largely into the 
quality of the products which include them and it cannot fail to he 
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- th e porcelain works, the tube works, 
the wire, cable, and i11sulatmg departments, etc .. are located at 
Schenectady, which brings them under the direct supervision of the 
company's engineers. 

The L ynn plant is g iven over to the manufacture of tra11sformers, 
meters, railway motors, small railway generators, arc dynamos and 
lamps, small alternators, fan motors and some general supplies. The 
Harrison plant is devoted exclusively to the production of incan
descent lamps. Every other :product of the company comes from 
Schenectady and all the principal offices are located there. 

In the organization of the company th ere are three main depart
ments, the sales department , the treasury and accounting department, 
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 workmen, of whom about 3500 are at the Schenectady works, 
2.c;oo at the Ly nn 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 v,hich 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 extendi ng over the past sixteen years has 
perhaps never before been seen in an y industry in this country. Mr. 
Coffin is himself a man ofrare administrative ability and a seemingly 
tireless worker . He comprehends a knotty problem instantly and 
decides it frequently at the moment. H e has the faculty d accu
rately judging character, and the company's heads of departments 
are men of the highest _ intelligence who are able to take a broad 
grasp of affairs so as to build for the future in cases where the mere 
mterest of the moment might point to opposite and narrower 
decisions. In the company's service is a corps of trained engineers 
which has no equ al in any business enterprise in this country and 
by means of which the company h as 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 011 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 W est Side E levated 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 dat a 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 H arrison, 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 m eans 
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 

year. The cumulative effect of such an output is self ev ident an,! 
its effect in this case is indicated by the statement of the thin! vice
presidcnt, who says that "the manufacturing costs have continuer! 
to decrease, large reductions having taken place more especially 
in railway apparatus which we have made in large quantities." 

Reduction in factory costs m eans also, of course, rerluctions in 
the price at which the apparatus m ay be profitably sold and this in 
turn has hroug-ht into existence many electric railway systems which 
woul<l not warrant the investment necessary to equip them at the 
rates charg-e<l for station, line anrl car apparatus a few years ag-o. 
That this has reacted to furth er swell the volume of the company's 
business there can be no doubt. Arlditional buildings are now being 
added to the principal works at Schenectady to relieve the present 
difficulti es of production and for this it is safe to say the railway 
business is largely responsibl e. In fact it is probably not unreason
able to assert that the company's later growth has been chiefly clue 
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 have appeared and rhsappearerl rluring recent years 
have come 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 <l egree 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 
Thomson-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 denier} 
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 has been through the establishment of more 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. This is 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 ch ange must continue to 
be, for some time to come, a considerable source of business for the 
manufacturers quite apart from n ew lines or extensions. 

There are in operation to-day in this country alone nearly 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. Electric traction has already been established upon 
a secure footing in Europe, especially in Germany and elsewh ere 
upon the Continent, and what h as been done recently in Great 
Britain, upon such representative installations as Bristol find Dublin, 
has gone far to rem ove the well rooted prejudices against electric 
traction by means of the overhead trolley and h as opened the eyes of 
many of the local governments to the possible advantages to accrue 
from an ext ension of the system and the conversion of existing h orse 
lines to electricity. 

A strong preference for home m ade 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 
of improving 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 finan
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 wh o must 
of necessity pass through certain stages of development before they 
can produce high class apparatus in any considerable volume. 

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, \Vhen this field h as been 
exhausted the exact analogy of progress will end, for if by that time 
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BUILDINGS. 

• CarpentPr and Pattern Shop 
• Iron Foundry ... ••.••....... 
• Office and Vaul ts . . ......... . 
* Brass Foundry... . ...... . 
* Miwhine, For g e and Tin Shop 

Shed between 8 and 10. 
~ Muchine Shop . . . ... . .. . . . 

• rt~~~ee s\~Tro~· Coppe~:::: 
Macb~e Shop.... . . .... . . .. 

* Pump House and Reser voir 
• Testing and Shipping .... ••.• 
* Power Station .. . .... . u • . . 

• Wire Shop ..• . • .. .... . .. .. 
* Siemen s Cable and Armature 

Department • ......... . ... . 

i ~~~~:~ti~/.~~~~:::::::::::. 
t StandardiZillg Laborotorr •. 
• Armature Disc Depa rtment 
• Gas Hou se .. . . ..• ..... ..... .. 

: ~re~fr~~i~;;it ct~it~~~~:: 
• Pres~ Shop.. ... ... . . . . . . ..• 
• Dip., Jap. & Anneo.lin~ Shop 
* Porcelam Factory ...... . . 
• Boiler House •.... ....... .. ... 
t Stables . ... ••.• .. .. .. .. ... .... 
t Store House .. • .. ,. ..•••.• .... 

• Tube Works ...•.•.... .•. . .... 
* Locomotive House .... ...... . 
t Gate House ....... .... . . 
t Hose House .......... ... ... . . 
t Foundry SlipP.lies. . . . . . . . . . 

+ :: .: : : : ::: : : : : : . 
t Wash House ..... •.. ........... 
t Coal and Coke House .•.•.. •. 

+ W ~ h Ho~se:::::: . :.:::::: .: 
• Foundr v Supply ... .. . ...• ..• 

! ::::: :::s:·::·:·:·:·:·:·:·:·:·.·:·_-_-:·· 
+ w.'~sh H'?;use_:.:: ::::: .... ... . 
t Chem.Laboratory and Water 

Tower .......... .. . . .. ... . 
48 t Gate House . ...•.. .......... 
49 t H ose House ... •........... . 

H i ;~;1

~:·:·:·.-:·:·:·:·: .-:"·:•:·:·:·:·: :: : : : : : : I 
63 t Wash House.... . ..... . ... 
M • Core Shop .•.....•...... ..•.. . 
66 t Store House .. .•....... .... . 
66 t Smithy............. . • •.... . 
67 t Oil-Paper Shop......... . 
68 t Shed .. .•....•.•. .•.• •..•.... . 
69 t P..int Shop . ...•.•••.. •..... . 
60 t S~?re H?,use .. . .. . ..... . 

:~ t HoseH~use. :::: : : ::::::::: ::: 
68 t Lumher House .. , ..•••.....•. 
64 t Siled for Disc, Iron and Coal 
C6 t Hose House. . • • . ....... . 
66 t Core Sand Sbed ••••.••..... 
67 t Coal Shed .......... ...... . 
68 t Charcoal Shed ..•.• . ... . ..... 
69 t Japanning a nd Smithy ••.. . • 
A t Coal Shed....... .. . ... 
B t Pipe Storage ••...• . .• 
~ Sand Shed 

nroundfJFloor 
Covered Space 

. Sq. H. Sq. n . 

9. ~64 
29,710 
14,5 52 
9.200 

16,606 
120 

~4,0::1 8 
3 T,3a2 

650 
34,440 
4,424 

34,317 
17,~12 
28,944 

45, 140 
120 

15,680 

936 
8,610 
1,600 
8,208 

25,383 
5,066 
5, 9G6 

18,114 
983 
659 

18,642 

23,114 
2,500 

690 
164 
968 
968 
76S 
bOO 

1,872 

7-10 
74•1 
484 
8110 
740 

1,188 
eoo 
S20 

766 
455 
154 

2,359 
1,787 
2,675 

780 
1 ,627 
5,IPO 

880 
s,0..12 

540 
676 

2,880 
2.260 

1(4 
1,661 
J.464 

16~ 
840 
160 
2~9 

2,072 
180 
136 

3,237 

·17,046 
21,078 
46,350 

8,278 
14.376 

120 
a• ,ooo 
36,000 

6t0 
48, 1,s 
3,906 

31 ,242 
13,82 7 
64,500 

47.21 ; 
120 

U ,680 

936 
8,000 
1.460 
1,480 

69,!iOO 
5,317 
5,317 

3t.6 ,3 
850 
669 

11,838 

23,406 
2,500 

;eo 
164 
96< 
968 
768 
800 

1,872 

740 
740 
484 
BOO 
740 

1,188 
800 
820 

2.286 
456 
164 

2,369 
1,781 
2,67S 

780 
1,627 

ll ,200 
880 

6,084 
540 
616 

2,880 
2,280 

164 
1.562 
1,464 

lf4 
1140 
160 
299 

2,079 
160 
136 

3,231 

• Denotes Brick Buildings. t Denotes Wood Buildings. 
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TOTAL GROUND COVERED, IN SQUARE FEET. 

West Lynn Works 
River Works 

149,902 
141,344 

Total 291,246 

TOTAL FLOOR SPACE . IN SQUARE FEET 

West Lynn Works 
River Works 

354,882 
151 ,585 

Total 506,467 
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GROUND PLAN 

GENER.,AL ELEOTR.,IO OO~FAN""Y. 
RIVER WORKS. 

Total Ground A r ea, 20.4 Acr es. 

30 
30 A 
31 

32 

33 
34 
35 
36 
37 
38 
39 
40 
41 
42 

BUI LDINGS. 

* Steel Foundry ...... . 
t Cleaning Shed ...... . 
* Iron Foundry and Ma 

chine Shop .. . . 
1< P ress and T ool Shop 

Carpenter a nd Pat 
tern Shop .......... . 

Gas House .......... . 
t Office ...........•.... 
t Boiler House .... t •••• 
t Store House ....... . 
t Gate House ......... . 
t Store House ........ . 
t Coal and Sand Shed. 
t Store Shed ... .. , .... . 
t Coke Shed ......... . 
1 Iron_:13_al_lin_g Shed .. _. 

Ground 
Cov' red 
Sq. Ft. 

30,990 
5,100 

64,890 

14,882 
1,61 2 

720 
1,276 

7,20) 

140 
648 

12,410 

840 
480 

...!J2..._ 

Floor 
Space 
Sq. Ft. 

30,000 A 
5, 100 A 

A 
63, 155 B 

B 
B 

27,848 C 
1,612 C 

720 C 
1,276 

7,200 D 
140 E 
648 

12 ,410 E 
840 F 
480 F 
156 

NoTE.-t Denotes Wood Buildings. 
* Denotes Brick Buildings. 

--- Ground Floor 
BUILDINGS. Cov'red Space 

Sq. Ft. Sq. Ft. 

* Machine Shop ........ 9,948 36,712 
* Boiler H ouse . ........ 835 809 
* Engine House ........ 602 55n 
* Machine Shop . ........ 8,365 2 8 1020 
* Boiler House ......... 550 465 
* Gate House ........ ... 1,494 2,502 
* Machine Shop ......... 20,803 58,614 
* Boiler House ....... ... 1,521 1,444 
* Engine House ........ 1,300 1,176 
· Office ................. 5,969 ;;:2~: * Machine Shop ........ 6,870 
* Carpenter and Paint 

Shop ... ............. 2,920 7,773 
* Oil House .. ........... 1,530 2,892 
t Car Shop .... . .. ....... 13,761 13,76, 
t Machine, Forge and 

Smith-Shop ....... .. i, 800 7,800 

WEST LYNN WORKS, 
Total G r ound Area, 5-5-1 Acres. 

Ground Floor 
BU ILDINGS. Cov'red 

Sq. Ft. 
Space 

Sq. Ft. 
- -

G t Machine Shop .... ..... 5,376 10,752 
H * Machine Shop and 

Shipiing ......... ... 16,560 61,626 
I t Brass oundry ........ 9,024 9,024 
I t Box Factory ....... 4,480 4,480 
J t Machine Shop ....... .. 6,630 13,26o 
K * Testing and B o iler 

House .............. 8,780 8 ,245 
L * Machine Shop .... ..... 14,78-4 30,245 
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GROUND PLAN 
GENERAL ELECTRIC C O. 

Harrison Works. Harrison. N . J. 
Brick B"ld I ---- Ground Floor 

or . - Floor DEPARTMENT. Cove red Space. 
W ood mg. Sq . Feet Sq. Feet -- -- -- --- - --- -- - -

B 1 1 Crescent Sh ipping. .... .... ......... 4638 4638 

; ~fi~~~~~--::: : ::: ::: :: : :: ::: : : :. : : : : :~~: 
4 Crescent Clamping................ 4638 

B 2 I Photometer. . . . . . . . . . . . . . . . . . . . . . . . . 6914 2225 

B 

B 

B 

w 
B 
B 
B 
B 
B 
w 
w 
w 

w 
B 
w 
w 
w 
w 
w 
w 
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B 

B 

B 

B 
B 
w 
w 

IO 

17 
18 
19 
20 
21 
22 
23 

24 

25 

26 

27 
28 
29 
30 

~ ~~~keTi~;~::::::::::::::::::.:::::: l~;~ 
Lamp Exhausting.................. 6974 
T ub u lated Bu ,b Storage........... 6974 
Shipping a nd Stock.......... .. .... 13029 12633 
Cleaning a nd Wrapping........... . 8598 
Office :,.;-id Vaults...... . . . . . . . . . . . . 4827 
Glass Working.......... .. .... .. ... 13029 
Bulb Storage.................. ..... 3910 3910 
Stem Inspecting a nd Storage.. . . . . 3910 

~[!~\";~~---------- :::::::::::: : .. : : : : : : ~i~~ 
Bulb W ashing and Preparing...... 1868 1868 
Breakage. .. . . . . . . . . . . . . . . . . . . . . . . . . 1868 
Bulb & T ube R eceiving & Storage. 9809 9809 
Carbonizing . ..................... , . 2433 2433 
Carbon Forming and Assorting.... 1550 1550 
R eceiving & General Supplies ... ,, 1721 1721 
Wirin/l". . . . . . . . . . . . . . . . . . . . . . . . . . . . . 532 532 
Chemical La bora tory.... . . . . . . . . . 684 684 
Gasoline T a nk H ouse.............. 744 744 
Coffee H ouse.. . . . . . . . . . . . . . . . . . . . . 281 281 
Fibre................ . .............. 4252 2954 
Experimental Laboratory. . . . . . . . . . 306 

" a nd Life T esting. . .. 992 
Fibre Wind in~ . ......... . ........ . . 1000 1000 
Ca rbon Treatmg .. .... . . . . . . . . .. . . 3700 3700 

2~s~tttit:~: :: :: : : :: ::: : :: .. ::::::: 3J: 3l: 
H ose H ouse....... .. . . . . . . . . . . . . . . 64 64 
Gate H ouse .............. ......... . 
Hose H ouse ........ ........... .... . 

192 
64 

Pump House..... ... ... ............ 240 240 
Lunch Room........ ........... .. .. 1052 1052 
Lamp Storage. . . . . . . . . . . . . . . . . . . . . . 442 
Bulb Coloring. . . . . . . . . . . . . . . . . . . . . . 610 
Decorative Desig ning ... ,... ....... 1052 
SiB"n Exhibiting and Storage .... . . 1518 1518 
Wiring.... . . ............ ... ........ 1518 
Storage. . . . . . . . . . . . . . . . . . . . . . . . . . . . . 529 529 
Machine Shop....... .. .... ......... 529 
Office .... . .......... ..... ...... . . . . 800 800 
Machine Shop...... ... .... ......... 800 
Barrel Storage .. ...... . ........... . 
Blower H ouse .......... .... . .... . 
Lamp Storarft ................ .... . 

~t:r;i~~esi;o? : : : : : : : : : : : : : : : : : : : : 
Crescent Lamp Storage ........... . 
Fire Pump H ouse .......... ...... . . 
Reservoir . ... ........ ....... .... ... . 
Chimney ... ... ........• ... ... ... 
Boiler House ..... .. .... .. . .. . 
Engine a nd Dynamo Room . ...... . 
Rlacksmith Shop .... . ..... .... . .. . 
Storage . ... ........ .............. . 
Storage . ........ ................. . 
Storage ... ............ .... .. .. . 

Total Ground Covered .... . . ... .. 89,899 sq. ft. 
Total Floor Space ................ 179,502 sq. ft. 
Total Ground Area.............. . 2.06 aC'res. 
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long distance electric railroading is practically and economically 
possible. as in all probability it will be for I?assenger service, the 
steam locomotive must give way to electricity on through lines 
already existing. 

It is probable, of course, that some little tim e must elapse before 
the consmnmalion of all tha t is now deemed possible in this field , 
but be that as it m ay, there is every reason to believe that in the 
immediate future, at least, the railway branch of th e electrica l indus
try will continue to hold its own as a prime factor in the situation. 

New l\lotor. 

An additional motor equipment for fifty cars was recently pur
chased by the Chicago City Railway Com pany from the Westing
house Company, of a partially new design as illustrated herewith. 
It is a steel motor possessing superior strtngth and magnetic qual
ities, while it weigh s only 1836 lbs., and is known as the ,vesting-
house No. 12 B steel motor. The general shape of the frame of tins 
new m otor is cylindrical, there being no excessive sharp projections to 
cause magnetic leakage. The distribution of the metal in the field 
cores ancl frame, as well as the J?roportions of the windings are such 
as to provide a complete electrical balance. The two parts of the 
case are machine fitted, thus eliminating air gaps in 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 m etal 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. mnning continually at ten 
miles an hour for two h ours with a temperature of not more than 150 

,legs. F. above surroundi ng atmosph ere, using not more than IOI 

amperes of current , and at the conclusion of a two hours' conti nuo11s 
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N.O . 12 B STEEL MOTOR. 

run the temperature of the commutator should not exceed 250 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 cop:per of the coils, and the armature to stand a test 
of 2500 volts alternatmg 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 develop within sixty days of. service 
the contractors were required lo m ake good. 

-----•··•------
A NEW electric railway in Bingham, Mass, was put in operation 

June 22. The line connects with that of the Quincy & Boston 
Str~et 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. 8oo motors. The road was installed 
by the firm of Tucker, Anthony & Company. 

Street Cleaning by Elcdricity. 

There has been turned out of the car works of the Ralhlrn11 
Company, of Deseronto, Ont., recently, an electric self loading car 
for street cleaning, the invention of A. Jackson R eynolds lo whom 
U. S. patents for the device were granted June 23, 1896. The car 
is twenty-two feet in len1-,rth, and is fitted with the usual trolley 
equipment. The brakes, motors, etc., are all situatecl 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 (lust into a receptacle in the body of the car, a)](l, it 
is claimed, will pick up thirty-eight earl loads wi thout slopping. The 
broom, which is fastened to solid h eavy ax les, is so arra nged that it 
always fill s the case in which it is conlai11e1l, a simple d evice chang
ing the size of the latter lo suit the changes macle by the wear of 
material. The broom acts as well one way as another , steel rle fleclors 
being so arranged that it can be run backward without a ny change 
of machinery. The action may be reverse1l instantly, so as to throw 
the dust one way or the other as may be desire(!. The broom may 
b ~ exlemled so as lo cover the whole street outside the car track if 

LE:CTRIC 
F'-LOADINGCAR . 

ELECTRIC SELF-LOADING CAR. 

necessary. For 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 whole 
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 dirt is swept towards the tracks by the 
usual horse brooms. 

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

Work at a Large Car Factory. 

The J. G. Bri ll Company has just finished boring a well which 
is 378 ft. deep. Waler is 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 waler 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 loading 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 car up an incline. Cars can be loaded at the rate 
of one in eleven minutes. 

The company is now putting in about a mile of track with over- • 
h ead 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 th~ No. I finish. They are in a light yellow ( Oxford ochre) with 
almmnum leaf letters . 

Fifteen cars have also just been shipped to the Buffalo & Niagara 
Falls Railway. They are twenty-nine feet long, eight feet ,dde aml 
seat forty persons. They are 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. 



A Unique Strike and Boycott, With Its Results 
and Lessons. 

BY C. B. F'AIRCHII,D. 

On the morning of May 4, the car men and some other employes 
of the Milwaukee E lectric R ailway & Light Company went on a 
strike. New men were imported from other cities, and 011 the 
uth of the month the company was running the full quota of 
cars. In fact quite a number of cars were run on the first day of the 
strike and every day following except 011 the two Sundays the rnth 
a nd 17th , when at th e request of the Mayor no attempt was made 
to r nn cars. During the first few days of the strike there was con
siderable rioting. Cars were stoned, t h e motormen assaulted, streets 
were blocked by disabled wagons and in som e places tracks were 
torn up, a nd trolley wires cut. For several days cars were run under 
police p rotection, 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 suecessful , as they started opposition bus lines in a ll 
parts of the city , pressing into service almost every type of vehicle 
a nd importing a number of hotel carry-alls from neighboring- towns. 
T he 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 pass~nger to a ny part of the city, the routes 
being designated on the sides of the vehicles. By threats, gross 
misrepresentation and playing upon race prejudices, they succeeded 
in turning away the patronage almost entire ly from the cars. The 
receipts of the company for some days were not more than $150. 

T he company from the first refused to accede to the demands of 
the strikers, althoug h the officers received all committees of the 
strikers and their sympathizers a nd stood ready to tak e back a ny of 
the men as fast as vacancies might occur. Th e Com mon Council of 
the city almost to a man sided with the st rikers, a nd did everything 
in their power to embarrass and annoy the company. The Mayor a nd 
Chief of Police however stood by the com pany and made every effort 
to protect the patrons a nd prevent the destruction of the cars and 
th e property of t he compa ny. The associations of mer ch ants and 
trades people took a hand , and so powerful was the sun·eillance, in
quisition an<l spotting that even the friends of the company were para
lyzed with fear and threatened social ostracism, so t hat they remained 
at home or patronized the busses. 

T he published reaso ns for the strike were the refusal of the com
pany to yield to the !lemands of the men for an increase of pay from 
nineteen to twenty cents per hour and for some minor cha nges in the 
111eth0<l of making the runs. The prime cause however was from 
a nother quarter, it being the m ove o n the part of certain labor 
leaders to force the company 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 a nd 
m anaged from the first by \V. D. :\fahon of the Amalgamat ed 
Association of Street Railway Employes. Mr. l\Iahon after failing 
in an effort to institute a strike in Philadelphia a nd Buffalo, took up 
his abode in Milwaukee some days before the strik e was ordered a nd 
remained six weeks. 

The officers of the company were not entirely unprepared for 
th e 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. Wh en , h owever , it was evident that a strik e was 
imminent, the necessary preliminary arrangeme;1ts to meet it were 
made in Chicago a nd elsewh ere, especially for housing and feeding 
t he new employes. A caterer was engaged and arrangements were 
made with Thiel's detective agency of Chicago to supply men 
promptly both for the p laces made vacant by the strikers and for 
special deputies. Agents were sent to neighboring cities with au
thority to engage new m en promptly as soon as the sig nal should be 
gh-en. The wisdom of these precautions was -soon manifest, for no 
sooner was the strike declared at four o'clock on the morning of 
l\lay 4, than word was sent to the various agents and the first trains 
from the neighboring cities brought new men to fill the various 
positions. 

Edward R. Swett . a well known hotel man of Chicago, now of 
Lake Harbor Hotel, Muskegon, Mich., who had been engaged as 
caterer, embarked on th e 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 

men ; also canvas cots and blankets for the same number. The 
lofts and vacant rooms in each of the seven car houses were util
ized for dormitories, kitchens and dining rooms. Temporary tables 
and seats were provided by the company, and seven hotels were soon 
in full blast. The new men while not 011 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 them anything. 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 m en 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 I :30 next morning and the menu was very satisfactory 
to the men. Sanitary arrangements were provided and as each 
squad usually had a barber among the number, the men made out 
to get along v«ry comfortably indeed. Tin plates and cups took 
the place of china for table furniture , but as they were kept scoured 
and scrupulously clean, the men did not complain. The superin
tend.en t and his assistants made a careful inspection of the quarters 
every day and to this was due the acceptableness of the arrange
m ents. New men were imported from Chicago, Minneapolis, Grand 
R apids, Mich., Cleveland, Buffalo, St. Louis and Galena. The street 
car m anagers 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 m en engaged by the agents were furnished transportation to 
Milwaukee. About six hundred men were imported by the com
pany and about as m any more came on of their own accord and 
applied for work, and a splendid class of men they were. When 
the selections were finally made the company found that they had 
a brighter, m ore gentlemanly and more efficient class of mtn than 
formerly. It was noticed however that there was a marked differ
ence 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 
m en, some leaving the service of the Grand Rapids company to go 
to Milwaukee, 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. Even now it will count as a gain in the 
long run, for the management 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 submit their grievances to 
an arbritrating committee. This the men declined. On the Thursday 
following a committee of fiv~ 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 500 of the 
old m en 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 investigated the 
m atter 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 refnse<l as t h ey were unwilling to employ 900 111en to <lo 
the work o f 300, uor were they willing to break contract wi th tlt e 
u ew me n , for the proposi tio n wou ld reduce their pay fro m '/f,60 to 
'/f,20 per m onth . Agai n the com pany re newe<l its ofTer to take back 
one-third of the old m e n . 

At thi s stage Samuel Gompers appeared upon the sce ne an,1 
l>y hi s counsel the strikers all p ropose<! to return to work wi tlt the 
new men a nd work 0 11 shifts, two of eight h ours a n<l one of four 
h ours. This the company could not accept as it was uncler con 
tract with the new m en to give th em work for ten h our;; a da y a t 
nineteen cents, and the proposition would reduce all wages to 'If, 1. 26 ½ 
per day, a!Hl the eompany would not ask m en to work for 
for such low wages. Again the com pany proposed to take 
300 me n and guarantee pay for eight hours a day, work or 110 work. 
Mr. Gompers replied t hat h e would rather have the m en beg from 
door to door, and a fter a few days h e left the city. 

Nearly every organi zc<l society in the ci ty even to tlt e singing 
societies and some of t h e churches sided with the st1-ikers a llll 
he lped to en force the hoycotl. Merchants who patronized the street 
ears were boycotted a n d in turn boycotted a nyo ne who rocle on the 
cars. Druggists refnsed to sell soda water or cigars to anyone seen 
to leave a street car and enter their stores. g,•en t he l\layor after 
issuing hi s proclam ation was refused m eat by hi s butch er. 

Race prejudice figure<! largely in the strike. All sorts of absurd 
statements were h atc h ed up and quoted as comi ng from some of the 
officers. For instance, it was co111monly reporte<l tltat l\lanager 
Wyman h ad said that " h e had whippe<l lite Irish in a New York 
strike and he would whip the I>utch in l\ Ii l\\'aukee ". l\Iany wore 
cards in their h a ts bearing th e wonh;" The Dutch will walk". A 
prominent Germa n of the city in a public a<I<lress is reporlell to 
have demarnle<l " to know wh eth er t he (;ennans present are ready 
to concede that the whole Germamlom of the city is to he ruled by 
two Yankees (Payne a ncl \\'y ma n ). We Germans are from old 
famed for our courage; a lready in the year A. D. 9 1 H enna nn the 
Cheruscan sh owed the world the courage of the T eutons as h e 
chased the Romans out of hi s country , and now shall we let our
seh·es be dominated l>y the Yankees? Surely, if this h appen s, l will, 
by means of the t elegraph, request the emperors of (~ ermany and 
Austria to call h om e their former subjects because they have become 
cowards.'' 

It is seldom that street car m anagers with a strike on their 
h ands 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. T hey certainly can lay claim 
to having " good big back bones''. They were threatened with 
personal violence and even death , by numerous letters, but through 
it all declared that they were not afraid, while th e merchants and 
others seemed paralyzed with fear. The new men were a courageous 
lot and stood up bravely under the threats and odium h eaped upon 
them. The addition of 10oosuch m en mu st be a great gain to a city. 
Fortunately there were very few accidents during the time of the 
strike, the n ew m en being unusually careful. 

The compa ny supplied the new men with badges and stem 
winding Elgin watches, these being purchased in guanlilies at a very 
low figure. New hat badges were ordered, those for the conductors 
being plated in gold, and for the m otormen in silver, and perforated 
for the 1m111bers. Even numbers were used on conductors' badges 
and odd on the badges of m otormen. After a month' s time th e 
m en 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 
m onth the business was going on as if n othing had occurred. 

The h ostile attitude of the public that made the strike and boy
cott p ossible was based upon two charges m ade against the company, 
one that two years ago the company d ec lined to sell twenty-five 
tickets for a dollar, a practice that h ad preYiously been for some time 
in vogue. The principal cause h owever was a matter regarding 
taxes. Some two y ears ago the city assessor discovered that the 
franchises held 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 '/f,65,000. The company shmved 
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 migh t be arranged. Other as ab
surd schemes were proposed, when th e company took the matter 
before the State Legislature, a nd a bill was p assed taxing all street 
railway companies in the state on their gross receipts, in lieu of re'.1-1 
estate and other taxes. By this ar rangement the company p_md 
bout $1000 a year over former assessments, the amount be111g 
for 1895 $22,303.94 as against $21,300.69 for 1894. Had the demand 
of the assessor been for a fifty per cent increase of annual taxes the 
compan y would n ot h ave objected, but when the proposition came 
for an increase of 400 per cent it was obliged to act in self defence. 

The socialistic elem ent in the 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 rai lway and lighting interests. 

That this strike, like all oth ers, was ill addsed 1s patent on th e 
face of it. The old men are out and are now g lad to gel on the extra 
list, the company m aking no objection t o their filing their appli ca
tions, h aving given out that they h old n o prejudice agai nst t h em. 
The inflow of new m e n sh ows that the labor market is overstocked 
and men en ough could h ave been found al a few days' notice to ma n 
twice the cars were such a thing desirable. Th e manager states 
that h e find s it easier, or rath er, find s a larger number of m en sk ille<l 
in the handling of the controller a ml brake of a n electric car, than 
could be found to man a h orse car properly. 

No one can object to the <lcsin:s a11<l efforts of the S1J-ealle<I 
lahoring classes to better their co11<liti o11 . They would not IJc trul' 
to their native instincts <lid till')' 11ot make th e e fforts. 'J'h L·y have 
rights an <l should dare to maintai n lltc111, lrnl ll1 l.'ir m<'lhocls an· 
<lec idc<lly wrong. If men of this class wou ld sp<' ll<l the same a mount 
of e11c1-gy in lhe direction of their ow11 personal unfol clment , an<I in 
perfecting thl'ir orga11izatio11s along lit e lines of mutual helpfulness, 
all( J cease to entertai n a spi ri t of prejudicL·, a11lago11i s111 01- re\'engl· 
agai 11st their employers or agai 11 st corporal ions i II general, they wou], I 
snon fincl ancl recl'ive aicl or e ncouragem ent , or al least would nullify 
lite alkged opprl'ssio11 of which they complain. 

Strikes have a lesson for empl<)ycrs as well as e111 ployes and it 
is time for lite form er to recogni1-e thal there is a possible 111eth0<l ()f 
training or teaching ( for !-.lrikes a rc born of ignorance ) that will 
elevate th e laboring classes, making them efficil'nt and trustworthy 
au<l h elp them to see that the interests of the employer and employes 
are mutu al, when what is now !-.pent for cleteclion , inspection ancl 
strike expe nses and losses can 1,ctler be paid as additional wages. 

Opening: of the Lake Street Elevated Hoa<I. 

The Lak e Street Elevate<! Railway, in Chicago, the second to be 
operatl'<l cxcl usi ,·e ly by electricity, was opened for traffi c last 
month , the expl'ri mental runs which had been made preYi
ously having pro\'eil entirely successfui. Tltl' roa<l is one of th e 
Yerkes interests, and rnns wesl from the vicinity of th e Masonic 
Temple for a <listancl' of som e 6 1 ; miles in double track. The elec
trical current is, for the present , taken from th e sldtions of the North 
Street Chicago Railway Company. 

The electr icity is carrie<l by the si<le of th e Sl'rvice t rack upon a 
tltinl rail just outside the guar<l timbers. Thi s rail is supported Ly 
pil lar insulators sel every six feet , and is protected by two pla nks sel 
011 edge. This prO\·ision is made t o prevent acci,lent from a ny care
lessness, arnl it will lie impossible for the workmen to lay any meta l 
011 third rail aml track al once, whil e it wi ll eliminate any chance 
of shock. The current returns hy the track rail s and structure, a ncl 
the greatest care h as been exercised to Jtaye tlt e return circuit as 
per fec t as p ossible to pre,·ent leakage. The fee<lers, of copper cables, 
are carri ed on insulators at the si<le of the thinl rail a nd boxe<l over. 

The m otor cars are about the same size as those on the l\Ianh at
tan Railway. They are the rebuilt cars formerly used with steam 
locomotives on the Lake Street Elevated. Each train will con~i st of 
three or four ordinary cars and one motor car at the h ead. The 
motorman 's cab is at the front right hand corner of each m otor car, 
and contains lhe controller for turning the current into or out of the 
motors; a n automatic circuit break er, which protects th e m otors 
from any sudden rush of current; the air brake levers and an elec
trically driven pump for th e compressed air, which starts auto
m atically wh en the pressure in the tanks runs rlown. 

The electrical equipment of each car is th e same as that which 
the General Electric Company put 011 all the m otor cars of th e Nan
tasket Beach branch af the New York, New Haven & Hartford R ail
road and the \\'est Side Elevated Railroad, also of Chicago, and in 
addi tion to the apparatus in lhe cab, consists of two G. E. 2000 motors 
( 125 h. p. each), both motors b eing mounted on the forward truck. 

New T1·ack Switch. 

An electric track switch operated from the car has been in use 
for the last eleven months on th e li nes of the North Hudson County 
R ailway Company, of Hoboken, N. J. , with excellent results. It 
was insla lle<l by \V. C. \Vood, of the New York Switch & Crossing 
Company. 

The operating mechanism consists of two powerful horseshoe 
magnets in an hermetically sealed iron box in th e middle of the 
track and connected with the switch tongue by a lever moved by an 
a_.mature between the two magnets. An automatic locking and un
locking circuit changer is provided which holds th e circuit of the 
operating magnet closed until the car h as passed the switch, and 
which then reverses and changes the circuit to the opposite magnet 
to be ready on the approach of the next car. The magnets a re 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 tlti's insulated section with the current on 
throws the switch, but if the motorman sees that the switch is already 
in the right direction he coasts or travels by momentum over the 
switch. 

Device fo1· .Measuring Bond Resistance. 

A device for locating defective track rail joints on electric rail
ways h as recently been d evised by John C. H enry, the well known 
electrical e ngineer , now residing in Dem·er, Colo. l\lr. Henry uses 
a specially designed differenti al ammeter, containing two coils so 
arranged that one end of each is connected with one rail, and the 
other ends can be connected with rails at egnal distances in front 
a nd in the rear. \Vh en a current is passed through both circuits th e 
magnet coil s in each oppose each oth er. In case of a defective joint 
the instrument becom es unbalanced, and th e needle will indicate 
the defect in the direction it assumes and a lso th e extent of the 
defect. By m eans of the instrument an electrician, with the assist
'.m ce of two ?oys, can rea<;I ily t est a n<;I mark ~11 of the defecti,·e joints 
111 several nnles of track 111 a day's tune wlnle t h e cars are running. 
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Removal of' Large Truck Works. 

On June 25, President Edgar Peck ham, of the Peckh am Motor 
T ruck & vVlteel Company, purchased at a referee's sale , t h e Perry 
Stove \Vorks, which are situated on Van R ensselaer Island, Albany. 
T h e works were built in r889, and are comparatively n ew. T h e 
plant includes over five acres of land and con~ists of several well 
construct ed building s, chief among which are t h e main building, 
71 ft. X 203 ft. , foundry r29 ft. X 281 ft., and three large stor e 
houses; besides there is a fi ne residence and numerous stables. Th e 
pla nt is illuminat ed by electric l ig h t , h eated 1,y st eam and equipped 
with automatic sprinklers in case of fire. There is also one 250 h . p . 
engine and another of 50 h. p. The shipping faci liti es are unsur
passed. Goods can be shipped from the works directly on the boat 
to New York , also on the \Vest Shore , New York Central and Dela
ware and Hudson Railroads , a nd by short con nection on t h e E rie . 

Owing to the large and rapidly increasing business of the Peck 
h am Company Mr. Peckham h as been considering for some time the 
acquirement of larger and more commodious quarters . In a r ecent 
interview Mr. Peckham stated that while for a number of reasons 
h e should di slike to m ove his works from Kingston, h e had practi
cally decided to do so. In a week or so, Mr. Peckham said, h e would 
look over t he new works and would then definitely decide. 

T he popularity of the Peckham t r uck s has been marvelous. To
day the t rucks are not only used all over the United States , but in 
J apa n, Brazil , Aust ralia, France, Ireland , Eng land and oth er foreign 
countries. Over 5000 Peckham truck s are now running on cable 
a ud electric roads in Greater New York , whi k over rooo a re i n use 
in Phi ladelphia. Besides the fo ur different kimls of Peck ham 
truck s--Excelsior , Standard, Extra Long and Double-the concern is 
n ow constructing and furni shing storage battery truck s and special 
truck s for compressed air a nd mining work. Since the first of the 
year the concern h as turned out 1300 truck s, being as ma ny as was 
m ade a ll last year, and before the year closes considerably over 2000 
truck s will be constructed . The daily outp ut now averages eleven 
truck s a clay, and during May 280 truck s were built. F rom 125 to 
r30 h ands are engaged at a pay roll amounting t o nearly $ 1300 per 
week . Last year over $ro,oooworth of new m achinery was p laced i n 
the factory. 

T he concern is now rush ed with orders a nd working night and 
rlay. Peck ham truck s a re constan t ly growing in popularity a nd th e 
company reports the following orders for June: Union T raction Com
pany, P hiladelphia, Pa.; Met ropolitan Street Railway Compan y , 
New York City; Lynn & Boston Railroad Compan y, Lynn , Mass.; 
\Vorcester Construction Company, Brookfield , Mass.; Bristol Belt 
Line Railroa<l Company, Brist ol , Tenn. ; H agerstown Traction 
Companv, H agerstown , Md.; Metropolita n R ailroad Company, 
\ Vashington , D . C.; Butte Consoli<lat ecl Railway Company, Butte, 
Mont.; Steinway Railway Com pany, Long Island City, N. Y . ; 
Oswego Street Railway Com pan y, Oswego, N. Y.; Bradford E lectric 
Street R ailway Company, Bradford , Pa.; American \Vh eelock E n
g ine Company, \ Vorcester, :Mass.; Plattsburgh Traction Company, 
Plattsburgh , N. Y ., Baltimore City Passenger R ailway Company, 
Baltimore, Mel. ; Kingston City R ailroad Company, Kingston , N. 
Y .; Bergen County Traction Company, Fort L ee, N. J. ; George
town & Tennallytown Railway Com pany, Georgetown , D. C.; R yder 
Compressed Ai r Motor Com pany , San Francisco, Cal. ; Clinton & 
Leomi nster R ailway Com pany, Leominster, Mass.; Calumet E lect ri c 
R ailway Compan y, Chicago, Ill. ; Coney Island & Brookly n Railroad 
Compan y, Brooklyn , N. Y.; Mobile & Spring Hill Railway Com
pan y, Mobile, Ala., H ingh am St reet Railway Com pany, Hingham , 
Mass.; \Vorcest er Suburban Street Railway Company, \Vorcester , 
Mass.; W ak efield & Stoneh am St reet Railway Company, \ Vak efielrl ; 
Mass.; North \ Vo burn St reet Railway Com pany, Woburn , Mass.; 
Woburn & R eading Street Railway Com pany, W oburn , Mass.; 
Somerset Traction Com pan y, Sk owh egan , Me.; General Const r uc
t ion Company, Derry, N. H .; Bangor, Orono & Oldtown R ailway 
Company , Bangor, Me.; Brai nt ree & \Veym outh Street R ailway 
Com pan y, Braint ree, :Mass.; \Voonsock et St reet R ailway Company, 
W oonsocket, R . I.; Passa ic & Newark E lectric T raction Company, 
Passaic N. J.; Dublin Tramway Com pany, Dublin , I reland; Consoli
dated T raction Company, J ersey City, N. J. 

Personals. 

Mr. Albert Strauss , treasurer of th e Standard Air Brak e Com
pany, was m arried June 9 to Miss L . M. Lord. 

M r . F . H. Tidman h as been appointed manager of the Lak e 
Ontario & Riverside Railway Company, of Oswego, N. Y. 

F . P . F ish, General Couns el, a nd J. P .Ord , Second Vice-Presi
dent of the General E lectric Company, sailed for Europe on June 27, 
on t he steam ship '' La Bre tagne. ' ' 

Mr. S . Dana Gre ene, of the General E lectric Company , was 
married June 25 , t o Miss Chandler , daughter of Rear-Admiral 
Chandler, of th e United Stat es Navy . 

Mr. E . W. Sherman, former superintendent of the North Chi
cago Street Railway Company, h as con nected himself with th e Brod
erick & Bascom Rope Company, of St. Louis, Mo. 

Mr. Walter E . Harrington h as severed his connection with the 
Cutter Electrical & Manufacturing Compan y a nd h as been appointed 
general manager for the Consolidat ed E lectric Railway interests in 
Camden, N. J., and vicinity. 

Mr. Edward J. Wessels , general m anager of the Standard 
Air Brake Company, sailed for E urope on the steamship "Spree " 
on June 30. Mr . Wessels will go abroad on business connected 
with his com pany which has sold a large number of brak es abroad, 
especially in Germany 

Commodore George W. Melville, the well known authority 
u pon steam engineering , received last month the degree of Doctor of 
Engineer ing fro m the fac ulty and trustees of St evens I nstitute. 
This is only the second t ime in the history of the institute that this 
degree h as been conferred . 

Mr. Richard S. Jerome , who was formerly traveling salesm an 
for t he Central E lectric Compan y , with wh om h e spent four years , 
and who afterwards was connect ed with the American H eating Cor
poration , of Boston, has been engaged by the Gold Car H eating Com
pany t o sell its products on the road. 

Mr. Edward Guy Waters , wh o for the past three years h as 
been manager of the P ittsburgh office of the General E lectric Com
pany , has been t ransferred to the New York offi ce of that compan y. 
Mr. W at ers will remain in the railroad department of the com pan y 
in which he has made a very su ccessful record. 

Mr. H. P. Hirsch has been appointed Eastern r epresentative of 
the McGuire Manufac turing Company, with h eadquarters at 26 Cort
landt Street, New York . Mr. H irsch h as been engaged in newspaper 
work for a number of years in Chicago wh ere h e has achieved an 
excellent reputation as an energeti c and up-to-date journalist. 

Mr. J. A . Hanna who for a long time has represented the 
McGuire Manufacturing Com pan y in the East , has formed a business 
connection wi th th e Peckh am Mot or T ruck & W h eel Compan y. 
l\Ir. Hanna is one of the best k nown and m ost popular m en in •the 
trade and carries th e best wish es of his fri ends in h is new position. 

Mr. George H . Baker, form erly editor-in-chief of the National 
L ommotiz;e and Car B uilder, will commence in July t h e publica
tion of a new m onth ly magazine devoted t o railroad int erest s. Mr. 
Baker h as h ad long experi en ce as a railroad engineer and master 
mechanic and the prospectus for the first number of this new maga
zine sh ows that i t will contai n m atter of pract ical value to st eam 
railroad m anagers and engineers. 

Mr. Armand Requier sailed last m onth for London in the inter
ests of the \Vesting house E lect ri c & Manufac turing Company, and 
will install a n elect r ic railway in Rouen, hi s h ome. Mr. R equier is a 
native of France and has been connected with the Westinghouse 
Company for a number of years, d uring which h e has installed a 
number of rai lway a nd oth er electrical plants. H e has just returned 
via San Francisco from Guat emala, wh er e h e had ch arge of the in
stallation of an electric power t ransmission plant using W esting 
h ouse apparatus. 

M r. Garret A . Hobart , who was nominated for vice-president 
last month by th e R epublican party, is p resident of the Paterson, ( N . 
J . ) Railway Compan y, a nd takes an active interest in its manage

ment. In spite of his 
m any other engage 
m ents he finds time to 
devot e a great deal of 
his attention to this 
property, and its p res
en t efficient condition 
is largely due to his 
personal efforts. Mr. 
Hobart was born June 
3, 1844, ~t Long Branch, 
and was graduated from 
Rutgers College in r863. 
He ch ose the law as a 
profession and soon sea 
cured success in this as 
in business and politics, 
ser ving as State Senator 
and in other responsible 
positions. F or eleven 
years h e was chairman 
of the R epublican St ate 
Committee of New Jer
sey, and since 1884 h as 
been a m ember of the 
Republican Nation a 1 

GARRET A. HOBART. 

Committ ee. He has remarkable executive ability and is p resident 
or director of a large number of corporations, engaged in transpor
tation , bank ing or manufacturing. From his long business experi
ence he is well fitted to act as presiding officer of the Senate. 

Mr. W. H . Wilkinson h as recently accepted the office of gen
eral m anager of the Diamond T ruck & Car Gear Company, whose 
t ruck for street railway ser vice is well known. Mr. Wilkinson has 
had a long ex perience in railroad work , both steam and electric, and 
is well qualified to know t he needs of railway service. For four 
years he act ed as superintendent of motive power of the Meriden, 
\Vat erbury & Connecti cut River R ailroad , 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 compan y h e entered that of the Pennsylvania R ailroad, with 
which h e rem ained for t en years, engaged in the motive power de
partment at Altoona of this ext ensive system. With the develop
ment of the electric railway interests Mr. Wilkinson decided to en
gage in that field , and accept ed the position of superintendent ~t 
Kingst on with the Peckham Motor Truck & Wheel Company. He 1s 
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p11 sh i11g a11(l l' ll ergeti c a11(l says tha t he i11telllls to secure a large pro
portion of the orders for tru ck s wh ich may he g ive n <luring th e 
co111i11g season. 

M r. Louis J. Mage e , manager of t he llnion Elektricitii t s Gesell 
scha ft ( U11 io11 Electri cal Company ), of Berl in, C er111a11y, has been 
making a fo ur weeks ' visit to this country, returning to Eu rope the 

latter part of May. Mr. 
Magee was born in 
Mr. Iden , Mass. After 
taking his degree at 
\Vesleya n Uni\'ersity, 
Middletown , Conn. , lie 
e ntered , in 1885 , the 
works of the T hom son
I Iousto 11 Electric Com 
pany, a t Lynn . Il e 
carri ed out several elec
tri c lig hting installa
t ions in New E ngland 
a nd F lorida, a nd then 
spent a year a nd a ha lf 
in electrical work in 
Cima, Peru, in the in
terests of h is compan y. 
From that t ime on , l\Ir. 
Magee's work h as been 
ch iefly with foreign 
countries. Seven aml 
a half years ago he took 
ch arge of the European 
office of th e T hom son
H ouston E lectric Com 
pany, at H amburg-a 
position wh ich brough t 

LO UI S J . MAGEE . h im into connection 
with m ost of t he E uro

pea n countries, a nd afforded wide opportunity for travel. Four 
years ago th e German Compa ny, of which Mr. Magee is manager, 
was organized for th e m anufacture and installation of electrical ap
pliances chiefly on the basis of the experi en ce of the General E lec
tri c Company . 

This company h as h ad g reat success especially in street railway 
work in Germany , Belgium and Austria. It is m anu factur ing street 
railway apparatus, m eters and electri cal apparatus for power trans
mission , b ut h as d evoted itself li ttle to lighting work . 

AMONG THE MANUFACT URERS . 

McCarthy & Woodward, of Chicag o, agents for the Wheeler 
Rail Joint Com pany, are now locat ed at 1332 Monadnock Bui lding. 

The J. G. Brill Company, of Philadelphia, h as d iscontinued its 
Western office . F. C. R andall , t he \Vestern sales agent, will t ra\·el 
from Philadelphia , taking in the \Vestern states as h eretofore. 

J. Holt Gates has opened a storeroom at 31 r Dearborn St reet , 
Chicago. H e ,vill h a ndle the C. & C. E lectri c Company's m otors 
and dy nam os and other good specialties in the electrical fie ld. 

The Pioneer Electric Works, of Ch icago, are unusually busy 
on repair work. Th e company r ewinds and repairs elect r ical m achi
nery of every make and description and gives special attention to 
street railway work . 

J. M. Atkinson & Company , of Chicago , report that th e sales of 
the " horse shoe" rail bond lately brought out by them ha\'e greatly 
exceeded their ex-pectations, t h e orders coming from som e of th e best 
and largest roads 111 the count ry. 

Creaghead Engineering Company, of Cincinnati , reports a 
number of inquiries and orders for its fl exible brack ets and other 
line m aterial. These ord ers come from quite every section of the 
country and reflect th e populari ty of t hese goods. 

J. A . Fay & Company, of Cincinnati, h ave recently recei,·ed a 11 
order from Alexandria, Va . , for a com plete planing mill outfi t , con 
sisting of a d imension planer , t wo flooring m achines, a n insicle 
m oulder, self fe eding r ipping saw, cutt ing-off sa\\'S, exhaust fa ns, en 
gine a nd boiler. 

The Standard Railway Supply Company, of Chicago, is now 
p leasantly located in the new Fish er Building , corner Dearborn and 
Van Buren St reets. The company is h andling a full line of the R . 
D . Nuttall Company's products ; bron ze and brass car trimmings an d 
standard electri c rai lway m ateria l generally . T he company reports 
business as very satisfactory. 

George Cradock & Company , of W akefield , E ngland, write 
us that they ha ve disch arged their United States representa tive, T . 
A. ·wig ham , and that they are now desirous of appointing agents in 
d ifferent parts of the United States for the various centers, not only 
for t h eir street railway cables, but also for mining ropes, which form 
a very la rge a nd ex tensive portion of their business. 

The Berlin Iron Bridge Compa ny, of East Berlin , Conn. , has 
a contract for fu r nishing steel trusses for the new buihling which is 
t o be erected by the Holyok e Gas Company, of H olyok e, Mass. 
T h e b uilding is fifty feet wide and six ty feet long. Roof trusses are 

e11tirely of stec.-1, and the co,·c.-ri 11g is slate. :--:o wornlwork or i11-
fl a1111nahle material will he m,l' cl anyw here in the constrndio11 . 

The Oshkosh Logging Tool Company, of< )shk<J <,h, \\' is., is one 
of the 111 ost extensive 111a 1Lt1fact11 rers in the world of tools adapted to 
street rail way , electric lighting, telegraph anrl tell'phone line co11 -
st rnction , l'l11bracing pay-out am! take-u p reels a nd such other tool s 
as are necessary for handling an,1 ]>lilting up ]>Oles, wire, etc . The 
compa ny has a reputation for goocl tools and reports a very satisfac
tory business. 

The Sunbeam Incandescent Lamp Company, of Chicago, has 
removed its offices to suite 1509-10-11 l\Io11adn ock Block. These 
roo ms have been fitted up especially for th e use ol the Su11 lieam 
Compa ny a nd the oth er hues Mr. Terry is co 1111 ectecl with , nam ely, 
the Lakon transformers, the I. T . E . circuit breakers a nd the C-S 
switches . T he rooms are handsomely fitted up a 11 ,l very compl ete 
aml convenient . 

The Brown Hois t ing & Convey ing M achin e Compa ny has 
j ust sold t o E. n. Smi th & Co., contractors, two standarcl ten
to n locom otive cranes, to be used on the work of ex tending the 
wh eel pits of the Niagara F all s Power Compan y to accommo,late 
seven more 5000 h . p. turbines. The cranes will be fitt ecl with extra 
large drums to take th e g reat length of rope that will be require,1 in 
h oisti ng out of the wheel pits . 

The Crane Company, of Chicago, Ill. , has just published two 
very ha ndsome panels 22 ins. X 13 ~; ins., one re]>resenting one of 
th e Crane 24 in ., high pressure gate valves weighing 6200 lbs., and a 
small child in th e h<1ckgrou11d; the other , one of the Crane patent 
m etall ic di sk valves h eld by a bright looking machinist about five 
years of age. T he engravings are very handsome aml mak e an at
trac ti ve ornam ent for the wal l. 

The Snow Steam Pump Work s, of Buffalo, N. Y., have pub
li shed a very h andsom e pamphlet descriptive of their pumps for 
wat er works. T he left b and page contains cleverl y written an,l 
tastefully illustrated matter relating t '.> different applications of Snow 
p um ps to water service, a nd the right hand page a handsome h alf 
tone engraving of d ifferent pum ps. Altogether the pamphlet is one 
of the h andsom est which has e\·er reach ed thi s office. 

The F alk M anufactu ring Company , of Milwaukee, \,Vi s., has 
recently added to the list of roads using the Falk cast welded joints 
the foll owing: Brookly n City & Newtown Railroad Company , 
Brooklyn , N. Y. , Brookl y n H eights Railway Company, Brooklyn , 
N. Y.; Milwaukee E lectric Rail way & Ligh t Company, l\Iilwauk ee, 
\ Yis.; Lindell Railway Com pany, St. Louis, l\Io.; l\Iissouri Railroa(l 
Company, St . Louis, Mo.; Capital Traction Company, Washington , 
D. C. 

F . E . M arslan d , of New York, is doi ng a n excellent buo.;iness 
in the supply of enameled iron signs. These are supplied by him in 
any quantity a nd in any color or combination of colors. They are 
especially adapted for street railway use a ncl can either be carried on 
a car or employed as station or street sig ns. T he advantages of 
enameled sig ns for t hese purposes are that t hey are a ttractive , dura
ble a nd easily cleaned. They wi ll with stand the effects of weather 
i n a ll climates and will practi cally last a lifetim e. 

T he B roderick & B ascom R ope C ompany, of St. Louis , !\Io. , 
tendered at its works a reception to t he m embers of the American 
Society of l\Iechanical E ngi neers, d ur ing the recent m eeting of that 
society in St . Louis. Each m em ber was also pr.csented a piece of wire 
rope h andsomely mounted , as a paperweight. I n recogn ition of the 
courtesies of the Broderick & Bascom Company, t he society passed a 
set of resolu tions thanking the company for its action and for the op
portunity of studying the m ethods of m anufacturing wire ropes. 

T he A merican Electrical Work s, of Providence, R. I. , whose 
originality in advertising lines is well know n , have sent a reminder 
to their friends that the Fourth of July is near. T his m emen to of I n
dependence Day is a wooden and pasteboard g un ,a ll eged to be a fac
simile of the original gun which Joh n ny was told to get. T h e 
American E lectri cal \Yorks recommend their friends to watch the 
bull 's eye wh en they sh oot the gun and also to ·remember that the 
best bare and insulated wires can be purch ased at t h eir works in 
Providence. 

The Standard Air B rake Company, of New York , received 
June 15 still another order from Australia for brak es. This makes 
the fi fth order received by the Standard Air Brake Company from 
t hat country, a nd as it calls for th irty-one ou tfits is th e best kind of 
testi monial that the form er equipments h aYe been most satisfactory. 
The company's extensive E uropean busine~s has compelled the gen
eral m anager of the company, Edward J . \Yessels , to make a nother 
trip to E urope dnring th e past month a nd the outlook for brakes is 
m ost encourag ing. 

The Diamond T ruck & Car Gear Company, of Kingston, N. 
Y., will hereafter have its principal office in the Havemeyer Buihl
ing, New York City, and the work s will remain as before at K ings
ton. T he compan y has been reorganized and among those in ter
ested as stockholders or directors are A. N. Brady , of Albany; \,V . F. 
Sheehan,, of Troy; Hon . Chas. N. Preston, preside nt of the Equi
table Securities Company and John E. Searles, president of the 
W estern National Bank and secreta ry and treasurer of the Am eri can 
Sugar Company . \ V. H. \Vilkinson is superintendent of the works. 

The Universal Filter Company, of Philadelphia, l'a., reports 
an increasing demand for its oil filter. The device , including th e 
filt ering m aterial , can be easily cleaned without rem oving the oil 
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from the filter or the filtering material from the cham ber, a ml this 
importa nt point is one of th e chief advantages 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 H estonville, l\Iantua & Fairmount 
Passenger Railway Company of Philadelphia and the new _Phila
delphia Bourse, where it is g iving good results. 

The International· Register Company, of Chicago, h as been 
very busy all the spring, getting out orders for its numeral stationary 
register. This machine was put on the m arket last year after m ore 
than a year sl?ent in p erfecting and trying it , and there are now a 
large number of them in service in all parts of the country from 
which there has been 110 complaint. These machines have superior 
wearing qualities and a re g uaranteed for fi ve years. The aluminum 
dials give them a fine appearance in the car , and do not tarnish or 
crack. As the dial is t he most prominent part of a register, it is 
quite an advantage to have one that always looks like new. 

The Bates Machine Company, of Joli et , Ill. , builder of the 
Bates-Corliss engiue, etc., is crowded with work to the full capacity 
of its shops. In fact the works h ave been running day a nd night 
for the past sixteen m onth s. Late shipments and orders now in 
hand are as follows: l\Ii ssouri, Kansas, Mississippi , Illinois, I ndiana, 
K entuck y, Ohio, Michigan, New J ersey, Virginia, .Mexico, South 
Africa and Japan. These orders a ll rang;e from 100 h. p . to 500 h. p. 
a nd are all for Corliss eng ines with the Bates valve gear. The com
pany is now manufacturing the improved feedwater h eater, purifier, 
oil separator, etc., under the Cookson patents, and reports great 
success with it. 

The Milwaukee E lectric Railway & Light Company has 
lately been putting in some new track 011 Oakland Avenue, l\I il wau
k ee, using h eavy Trail sixty feet in length. The joints were cast 
welded by the Falk Manufacturing Company. Owing to a pressure 
of other work by the street railway compa ny, this piece of track was 
left from ten days to two week s after the joints were made, the rails 
being exposed throughout from the t read to the base for the whole 
length of the t rack during this time, the days being excessively 
warm and the nights cool, and yet the track remained in perfect 
a lig nment and condition , a photograph of the same showing the 
t rack as straight as an arrow. 

The Standard Air-Brake Company, of New York, h as recently 
received a h andsom e testimonial to the value of its brakes from the 
Akron , Bedford & Cleveland Railroad Company. This railroat1 com 
pany install ed in the early part of 1896 t en a ir brakes of another make, 
a nd soon after, at the request of the Standard Air-Brak e Compan y 
allowed it to equip one of its cars wi th brakes. As a result of the 
competitive test of the t wo system s an order has been given to the 
S tandard Air-Brake Company for the equipment of all the new cars 
of th e A. B. & C. road. As these cars m ak e as high as forty- eight 
miles per hour and as the gra(1es at one point of the line are over 
thirteen per cen t, the importance of the or,ler is at once appreciated. 

J. A . Fay & Company, of Cincinnat i, 0. m anufacturers of 
wootl working m achinery recently receiyed a very la rge order from 
Yokoham a, Japan. Duri ng the recent contest with the Chinese the 
Japanese saw a large rai lroad shop fitt ed out oy J. A. Fay & Com 
pany many years ago. The Chinese h ad macle very little use of it , 
but the Japanese instead of taking the old plant down and trans
porting it to J apa n , cam e to the P nited States and boug ht a som e
what similar though more complet e outfit for their government 
rai lroad shops. This is the largest order ever given by them for a n 
ou tfit of woot1 working machinery, and it has attracted much atten
tion, as these sh ops are intended to be the fi nest in the East, if not 
in the ,vorlcl. 

The Mi ca Insulator Company, of New York, has for rlistribu
t ion to rail way managers a sample of its style B fle xible micanite 
plate desig netl as an insulator for armature slots, armature bodies, 
fi e ld magnet coils, etc. Its extreme fl exibility will allow it to be 
bent in any position desired. It is furnished in sheets 36 ins. X 36 ins. 
and of a ny thickness desired from .or in . up . The company states 
that the demand for micanite specialties is on the increase both in 
Am erica an tl in E urope, and that the com pany's London and Schen
ectady factories are k ept very busy filling orders. The forms in 
which the company furnishes micanite are of la rge variety a nd for a ll 
the common uses to which the m aterial cnn be put. The company 
h as also a large trade in Empire cloth , linen and paper , and in mica 
for electrical uses, eith er cut or uncut. 

The H . W . Johns Manufacturing Company, of New York, 
h as published a new catalogue of st andard size with its former cata
logues and descriptive of the many electrical appliances m anufact
ured by it. A number of new de,·ices are illustrated, prominent 
among which the reader will notice the H . \V. J. electric car h eater. 
In thi s the resistance wire is first " ·01md with asbestos thread a nd 
then woven into cloth with an asbestos warp. A piece of cloth con
taining a certain quantity of wire is faste ned by fireproof insula ting 
cem ent to a sheet of asbestos millboard, which forms its support. 
T he whole is then enclosed in a neat covering of perforated steel 
plate. The steel covering is then japanned with an insulating com
pound. The h eaters are controlled by a patented knife switch, which 
can be adjusted to g ive three different d egrees of h eat. 

The Electrical Mutual Casualty Insurance Company, of 
Scranton, Pa., reports that it is meeting with pronounced success in 
its organization of street railway m anagers-for the purpose of 
caring for the accident losses of their respective roads. Over forty
fiye roads have joined and as many more are applicants or h ave sig
nified their desire to join as soon as their present insurance expires. 

A skilled legal board has been organized, together with adjusters and 
detectives, and every m ea ns taken to promptly ascertain the assured' s 
liability in all accidents of a serious nature. By avoiding litigation 
if possible by prompt settlem ent, 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 a nd conservative street railway m anagement . 

The Deane Steam Pump Company, of Holyoke, Mass., has 
published a sm all pamphlet giving the report of the superintendent 
of the Andover ( l\Iass. ) W ater \Vorks on the performance of the 
steam pump used in the W at er \Vorks station. The records show that 
the duty has been developed in every-day work. This duty averages 
about 133,000,000 ft. lbs. per one hundred pounds coal for short runs 
of about six h ours. In a nine hour run a duty above 137,000,000 has 
been obtained. The superintendent adds, "one great feature is the 
ease with which the pump is operated. I am '110re 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. lbs. above 
125,000,000 was offered to the pump m anufacturers, and that this 
premium was won and am ounted to $97. so. 

The Ohio Brass Company, of Mansfield, 0., reports numerous 
orders recently for the W ood's flexible pole brackets, which it is 
m anufacturi ng e·xclusively under letters patent. The amount of 
t hese 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 
fl exible pole bracket by the engineers of som e of the leading roads 
in the country after making a thorough investigation, and in som e 
cases an exh austive trial of the different kinds now 011 the market, . 
would seem to indicate that they me m eeting 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, 110 doubt, prove interesting 
to an y who 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 I 12 ft., from 
the Pennsylvania Bolt & Nut Company, of Lebanon, Pa. The build
ing will h ave a steel frame, a nd roof and sides will be of corrugated 
iron. The sam e compan y has also received an order from the Glens 
Falls Paper Company, of G lens Falls, N. Y. , for the trusses of a new 
building which this com pany is now erecting. The new works of 
this company will consist of a m achine room 67 ft. X 217 ft., a 
m achine room 52 ft. X 167 ft. , a finishing room 50 ft. X 100 ft. and 
two boiler houses of somewh at smaller dimensions. On all these 
new buildings the company will place roofs supported by steel 
trusses. This form of construction is especially adapted" for factories 
devoted to the m anufacture of paper, and wherever new buildings 
are put up, or old ones remodeled, st eel is almost invariably used. 

The Loando Hard Rubber Company, of Boonton, N. J., is 
manufacturing of the best ha rd rubber a full line of trolley 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 sh eet m etal parts of brass or steel , as desired, instead of castings. 
The insulators a re the invention of John J. Green , and their particu
lar at1vantages are superior insulation and light weight combined 
with ornam ental appearance and ample streng th. The hangers 
weigh only t en t o twelve ounces. The insulating bell of hard rubber 
has a double skirt to increase the surface distance and prevent leak
age. The appearance of the insulators encased in polished lacquered 
brass or steel is striking, while the m erits of the best hard rubber as 
insulation are undeniable. The difference in cost between heavy 
castings and the light m etal used enables the company, it is claimed, 
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 in Minneapolis and St. 
Paul, described in the June issue of the STREET RAII,WAY JOURNAL 
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 m easure due to the use of these steps, as - owing to 
their construction slipping upon them is almost impossible. The 
new universal sanitary street car of the Dry Dock , East Broadway 
& Battery R ailroad , described in the June issue of the STREET RAIL
WAY JOURNAL, is also equipped with these steps, a fact which was 
not m entioned in the article last month. The Dry Dock Company 
in the construction of this car was anxious to m ake it a model and 
chose the best which the market afforded, so that Stanwood steps 
became a necessity. The steps are m eeting with continued favor 
in all parts of the country a nd are regarded by many managers as 
esse ntial to the proper equipment of their cars. 

Eugene Munsell & Company, of New York and Chicago, 
miners and import<:>rs of mica, are enjoying an excellent trade in 
I ndia mica, of which they m ake a specialty, being direct importers 
from the mines, and employing a large force in selecting the mica, 
They are in a position t o furnish it cut to size and stamped to any 
shape or pattern for electrical insulation. They have just issued a 
ne?-t price list, which is being mailed to the trade, and offer to send 
samples and quotations t o the electrical trade on application. L. W . 
Kingsley, secretary of the company, sailed June 3, on the steamship 
"St . Louis," for a trip abroad , where he will spend considerable 
t ime sight seeing as well as looking after the affairs of the company 
in E urope. The company's business is largely increasing in foreign 
countries. This is largely due to the high grade of insulation 
'' l\Iica nite '' now being furnished the manufacturers of electrical 
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machinery of the European countries, a t tlt e n ewly e<1uippe<l fac
tory, at Stoke M.-wi ng ton, London. At these works upwards of oue 
lmndrecl han<ls are g iven employme nt. The company's Lonclc,n 
offic e is at No. 12 Camomile Street. 

Tke Cutter Electrical & Manufacturing Company ltas been 
having excellent results in t he sale of its automati c magneti c circuit 
breakers. The underwriters of the c iti es of New York, Chicago, 
Boston a nd l'ltiladelphia have a pproved th em , all(! the ol<l , unreli a
ble, improper 111 ethotls p ractice<! in the m atter of circuit protection 
will soon become a thing of the past. As is usually the ca~e in a ll 
inventions a nd improvements, the "th ing" or feature is some little 
modification or developm ent wlti ch is appa re nt at first g la nce, a n<l 
which seeming ly, sh ould have heen thoug ht of before. The letters 
''I. 1'. E." in brief represent the sali ent features of the autom atic mag
ne tic circuit breakers, viz.: "I. T. B." means Im·erse Ti me Elem ent , 
a nd represent the basic principle entering into the const ruction of 
the tlevice . That is, a circuit p rotected by thi s circuit ureaker is 
ope netl in less and less time as the circuit approach es nearer a nd 
nearer a short circuit. The circui t break ers are macle for switch 
boards, rai t'ways, lig ht a n<l p ower, motors, house service and storage 
batteries, in direc t n. ntl a lternati ng circuits. T!te catalogue recently 
issued by the company w ill repay careful reacling and will b e sent , 
upon application, t o a ll interested in this subject. 

Crafts & Insertel , is the title of t h e enterprising firm now act
ing as sales ageuts for the Walker Compa ny in the city of New York. 
The firm h as its headquarters in the Postal Telegraph Huilcling, New 
York, a nd h as already secured a number of important orders for 
vValker apparatus within it s t erritory. O ne of the m ost important 
of these is for the generating apparatus for t h e Brooklyn Bridge 
railway a contract whi ch h as alread y been me 11tioned in these col
umns. This was secured in t h e face of large competition a nd is 
certainly very much to the credit of the gentlemen who secured the 
order. Th e personnel of the firm is a strong one. S. D. Crafts was 
formerly with the New York \Vood Vulcanizing Company and is 
well posted in railway m atters an d affairs. l\lr. Issertel is a practi
cal electrical eng ineer a nd for a number of years previous to joining 
the \Va lker Company was connected with the H. \V. J ohns l\Ianu
facturing Company . In this capacity h e gave special attention to 
the railway business of that company a nd is fu ll y con\"ersa n t with 
the electrical problems confronting th e street ra ilway m a nager. 
Th e outlook for business by the \Valker Company i11 New York a nd 
yicinity seem s very hopeful in the ha nds of thi s firm. 

Clarence Whitman & Company , of New York , the m anu
facturers of Pantasote, the well known waterproof curtain material, 
report a 11 increasing demand for this product. Pantasote forms an 
importa nt feature of the equipment of the" Unh·ersal Sanitary Street 
Car" d escribed in the June issue of the STREET RAILWAY JOURc'l"AL, 
p. 360, a fact which was omitted by mistake in the description last 
month. Pantasote being thoroughly waterproof acids yery largely to 
the comfort of the passenger. In fact, it is the use of P antasote that 
makes a car of this design practical; that is, the passenger h avi ng 
but a sing le seat near the window at his disposal, is miable to move 
away from the side of the car. In bad weather such a car without a 
waterproof curtain would be decidedly unpopular. All of the street 
railway systems in Ne w York, as well as those in m any other cities, 
might well give more attention to the important m atter pf curtains. 
Brooklyn is far ahead of m a ny cities in this respect , as there are at 
least one hundred cars there furnished with the Pantasote curtains. 
The l\Ietropolita n Street R ailway Compa ny, of New York , has la tely 
furnished one car on its Tenth AYenue line with this material as a 
t est and so far the result is hig hly satisfactory. The Pa ntasote cur
tains are on som e 500 cars of the New York Central system a nd are 
used by most of the large steam and electri c 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 o f the \Veils light. This port
able k erosene light has achieyed a very wide u se, esp ecially 011 rai l
roads during track laying and repairs generally, 011 wrecking cars 
and other places where a strong portable light is desired. The light 
is produced by passing k erosene oil through a heated burner where 
it is generated into gas. The gas burns in a large powerful flame 
which needs no protection and will st and a ny weather. The oil is 
k ept under about twenty-fiye 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 t h e light can be had from the 
statement that the apparatus for producing 800 c. p. flame sufficient 
to burn for fiy e h ours weighs, when full, but seyenty-fo·e pounds , and 
when empty forty-five pounds, and can be refilled while burni ng 
without danger of putting out the light. The 2000 c. p. lamp, cap
able of burning fourteen h ours weighs 245 lbs. when full, and but 1 1 o 
lbs. when empty. The burner can , of course, be used for h eating as 
well as for illumination , if desired. \Veli s lights h ave been u s :::,l 
by t h e principal railway companies, both steam a nd street railway, 
and the compa ny h as l etters of testimonial from promi nent 
contractors, eng ineers and operating companies. 

Otto Goetze, of New York, reports a n increasing dema nd in thi s 
country am ong street railway companies for mannocitin. T hi s is a 
slushing compound which h as been extensiYely used for a nmnber 
of years in E urope by railways and fac tori es of all kinds, and which 
is endorsed a nd used by a number of well known firms in this coun
try . It is composed of greases and ,·olati le oils. On application , the 
oil s evaporate , anti there rem ains a thin air-tight fil m which tightly 
adheres to the metal and forms the coating which absolutely aml 

permanently protects the mdal against r11st arnl corrosion. As th is 
film is transparent , the co111pou 11 cl can be usecl to g reat a<lva ntage ,,11 
engi nes awl machi nery in power houses, or in stock , as it cloes 11ot 
spoi l the appearan ce of the metal. The 111annociti11 coating a fforcl s 
protect ion against salt air, salt wakr, cla111pness, gases a rnl fum es of 
muriatic acid a ncl ammonia , a nd consequentl y will lJe founcl of g reat 
utility for machinery exposecl to an y of th e a bove agents. For in 
sta nce, in power houses locate,! near the 5eashore or in clamp places , 
or 011 machinery that is shipper! long cli st a nces. The compouncl is 
easi ly appli er! and h as the ad,·rmtag e of bei ng quickly removecl, a 11rl 
thereby sa,·i ng tim e. It contai ns 110 acicl ancl n ·main -; absolutely 
neutral. One appli cation is all that is requirecl, as the m a n11ocit i 11 
coati ng wi ll protect t h e metal as long as th e coating is aTiowecl tu re
m ai n 011. 

-----•··•------
Trade Catalo~ucs. 

CAT.\l,OGUH. l'ublisherl by the Snow Stea m Pump \Vorks , 
Buffalo, N. \'. Forty-four pages. Illustratetl. 

!'RICE LIST No. 10. Publi sh ~·rl by the •Phosphor Bronze Smelt
ing Company, l'hiladelphia, !'a . Twenty pages. 

A i'ERFECT P .\SSF;NGER TR UC K. l'uhlish ed by the J. G . Brill 
Co111p:111y, l'hilatlelphia, Pa. Eight pages. Illust rated. 

lIVDR AUL IC l\IACHINERV. Publish ed lJy the Pennsylvania Iron 
Works Company , l'hilaclelphia , Pa. Fifty-five pages. Illustraterl, 

Er,EC'fRICAI, l\I ATERIAI,S. Publisherl by the II. \V . Johns Man
u fact uring ComI?any, New York . Thirty-two p ag es. Illustratecl. 

CA I,ENDAR AND Crncur,AR. l'uhlishecl by the Goul,ls l\Ianu
fact uring Company , Seneca Falls, N . Y. Eight pages. Illustraterl. 

INDESTRUC'tIBLE STE ET, CARS AND STEEL l'Nf>ER FRA:\IES. 
Published by the Uni versal Construction Company, Chicago, Ill. 
Forty-two pages. Illustrated. 

T HE I. T. E. AllTO:\IATIC CrncnT BREA KER. Catalogue 14. 
Published by the Cutter E lectric & Manufacturing Com pany , Phila
delphia, Pa. Sixteen pages. Illustrated. 

R EPORT or: TEST OF DEANE STI£A l\T PUl\[P TN ANDOVER l'Ul\TP
ING Pr.ANT, ANDOVER, l\I ASS. Published by the Deane Steam Pump 
Company, Holyoke , l\lass. Eight pages. Illustrated. 

List of Stt·cet Railway Patents. 

u. s. PATENTS ISSUED MAY 19, 1896, TO Jum,; 9 , 
1896, INCLUSIVE. 

l\L~Y rg. 

BRAKE FOR STRI£ET CARS.-]. l\Iorrison, Detroit, l\Iich. ~o. 56o,226. 
A hang-ing brake h ead suspended by d ivergi ng links each of 

which is provided with an elongated eye at its eud, and engages 
with a pin on the car fram e and by converging links that engage 
with the 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 R .ur,WAY SvsTEM.-John C. Henry, \Vestfield, N. J. Ko. 
560,265. 
In an electric railway, a system of current distribution having 

sources of supply of different electromoti,·e force , coupled together 
in the three wire syst em, working conductors divided into electri
cally separate sections, and conductors leading from said coupled 
sources of supply to different section s of the road, and a rranged so 
that one predetermined section is connected with one side of a three 
wire system, another section connected with tte other side of the 
three wire system, and a third section that may be connected with 
either side or in series with both sides as desired. It is claimed for 
this system that all of the economical adyantages of the three wire 
system are ob_tained. In addition to this the m otors may be much 
m ore econom1cally controlled, as three changes of speed are within 
reach , without throttl ing or current wasting devices. The main 

PAT. NO. 560,265 . 

sch em e is' to supply the road with current at different voltages, as 
the local conditions m ay require; for instance, in the congested di s
tricts where the cars must run slow a nd where high potentials 
and double O\·erhead wires are prohibited, the motors 1eceiy e cur
rent a t 400 volts. On th e up grades, the sing le trolley wire m ay be 
supplied at 600 volts, while in the suburbs , where double oyerhead 
wires are not objectionable, a nd the rail connection would be, the 
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voltage would be constant at rooo, whkh could be changed at will 
by the motorman to 600 or 400 on t he motors, but in no case would 
the potential between the overhead wires and the track rails be 
greater than 600 volts. 

ELECTRIC RAILWAY.-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 up·wardly inclined cam surfaces and 
weighted eccentrics pivoted to said hanger for clamping the ends of 
the wires against said curved sides. 

CAR FENDER. - J . II. Leightner, Cincinnati, 0. No. 560,270. 
An automatic scoop sh aped car fender or guard suspencled 

wholly from an elevated support and provided wi th rigid long itudi
na lly slotted shackles, together with fixed hangers that traverse said 
slots. 

CAR FENDER.-A. Iske, Lancaster, Pa. No. 56o,3I7. 
A pivotally mounted fender h aving 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 wh en said fender 
is rocked on its pi \"Otto ' be alternately lowered adjacent to the track 
in position to r eceive a n obstruction thereon. 
CAR FENDER.-S. A. Kneedler, Philadelphia, Pa. No. 560,3I8. 

CAR FENDER.- Wm. T. Donohue, New York, N. Y. No. 56o,482. 

CAR BRAKE.-Jas. Ford, Johnstown, Pa. No. 560,488 

E1,ECTRIC RAILWAY. - Robt. Lundell, Brooklyn, N. Y. No. 56o,513. 
In an electric railway a system of permanent .or continuous in

terconnections between electromagnetic switches and sectiona l 
trolley-conductors, the 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. 

MAY 26. 

CONTROLLER FOR ELECTRIC CARS.- E. A. Sperry, Cleveland, 0. 
No. 560,658. 
A controller cylinder, a swit ch for reversing the arm ature con

nections, a rocking device arranged to actuate said reversing switch, 
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 RAILWAY.-H. Brandenburg, Chicago, Ill. No. 560,678. 
Consists of a slotted tubular conductor, a trolley h aving a beaded 

plate, and a sleeve carrying a multiplicity of contacts mounted 011 
said bead. 

ELECTRIC RAII,WAY.-E. H. Johnson, New York, N. Y. No. 560,72r. 
A m ethod 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 m echanism to assume 
its normal or open position. 

ELECTRIC BRAKE.-Wm. P. Potter, Schenectady, N. Y. No. 560,751. 

CONDUIT ELECTRIC RAILWAY.- W. Lobach , Chicago, Ill. No. 
560,8o7. 
A conduit, an insulating liquid heavier than th e water contained 

therein, an electric conductor immersed in said liquid, and a con
tact device carried upon the car and adapted to make contact with 
said conductor. 

CURRENT COLLECTOR FOR ELECTRIC RAILWAYS.-A. N. Connett, 
Washington, D. C. 
A traveling contact or current collector for electric railways, 

comprising a hanger, oppositely disposed contact sh oes, an inter
posed toggle and a spring connection between the toggle and 
h anger. 
CAR FENDER AND SAFETY ATTACHMENT.--A. 0. Cunningham, New 

Orleans. No. 560,843. 

CAR FENDER.-M. Fernandez, Los Angeles, Cal. No. 56o,849. 

CURRENT COLI,ECTOR FOR ELECTRIC RAII,W A vs-A. s. Connett, 
W ashington, D. C. No. No. 56o,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, 
a nd adapted to move both laterally and longitudinally. 

CAR FENDER.-F. J . Hopkins, Newark, N. J. No. 56o,902. 

ELECTRIC RAILWAY.-vV. H. Jordan, Brooklyn , N. Y . No. 520,903. 

ELEVATED ELECTRIC RAILWAY.-J. H. McGurty, J ersey City, N. J. 
No. 560,917. 

CAR FENDER.-H. A. Webster, Haverhill , Mass. No. 560,953. 

CAR FENDER.-S. D. Wright, New York. No. 560,959. 

ELECTRIC RAILWAY SYSTEl\L-N. J. Halpine,U.S. Navy. No.56o,988. 

CAR FENDER.-F. vV. Nye, Cincinnati, 0 . No. 56I,061. 

J UNE 2. 

TROLLEY SwITcH.-Moses Rangey, Schenectady, N. Y . No. 56I ,I28. 

CAR FENDER.-Peter Best , Elizabeth, N. J. No. 56I,I55. 

CAR FENDER.- F. J. Graf, New York, N. Y. No. 56I,I63. 

TROLLEY STAND.-F. N. Kelsey, NewHaven,Conn. No. 56r,I68. 

CAR FENDER.-H. D. Gardy, Chester, Pa. No. 56I,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 th e coil spring to the frame whereby an inclosure is 
formed above the netting. 

ELECTRIC CAR.-J. C. Henry, W estfield, N. J. No. 56I,224. 
Consists of two driving axles having suitable cranks, a motor 

m ounted 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 non-yielding support on the three cranks. 

ELECTRIC CAR.-J. C. H enry, W estfield, N. J. No. 56I,225. 
Consists of a motor, an air brake system, including an air pump 

and means under the control of th e operator for connecting said 
motor operatively with either the car axle or the air pump or both. 

CAR F ENDER.-J. w. Sw:ci.rtz, Philadelphia, Pa. No. 56r,293. 
A fender having m ounted thereon the angular cradle which is 

form ed of members united as one at the angle of the cradle and hav
ing a sh aft at said angle connected therewith and means directly on 
said shaft and the frame of the fender for locking said cradle. 

ELECTRIC R AILWAY.-H enry Brandenburg, Chicago, Ill. No. 
561, 307. 
A conductor having the external insulating material or covering 

a nd a longitudinal uninsulated oil channel on the upper surface for 
the trolley contact. 

PAT. NO. 561,307. 

CAR BRAKE.-E. E . LaRose, Providence, R. I. No. 56I,328. 

POWER GEARING FOR ELECTRIC CARS.-E. A. Sperry, Cleveland, 
0. No. 56I,354. 

ELECTRIC LocoMOTIVE.-W. P. Henszey, Philadelphia, Pa. No. 
56I,395. 

CAR FENDER.-E. E. Higinbotham, Chicago, Ill. No. 56I,397. 

CAR BRAKE.-C. Matthews, Irwin, Pa. No. 56r,4I4. 
A car brake consisti ng of a brake shoe carrier and a brake shoe, 

m eans for operating the brake shoe vertically, and in combination a 
connection for tilting th e brake shoe laterally. 

STREET CAR MoToR.-B. C. Pole, Washington, D. C. No. 56I,433. 

CAR BRAKE - J . U. Elwood, McKeesport, Pa. 

ELJtCTRIC CAR TRUCK.- J. Taylor, Troy, N. Y. 

J UNE 9. 

No. 56I,502. 

No. 56I,530. 

STREET CAR MoTOR.-J. W. Dean, Springfield, 0. No. 56I,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 engagem ent with said driving shaft. 

ELECTRIC R AILWAY.-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. 

E LECTRIC R AILWAY.-C. E. Stanley, Gallipolis, 0. No. 56I,830. 

ARC I NTERRUPTER FOR STREET CAR CoNTROLLliRS. - G. Valley, 
Cleveland, 0. No. 56I, 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-OUT SWITCH USED IN CARS.-G. Valley, Cleve
land, 0. No. 56I,839. 

CAR BRAKE.-D. L. Winters, Chicago, Ill. 561,845. 

We will send copies of specifications and drawings complete of 
a ny 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 HAVEMEYER BUILDING, NEW YORK. 
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American Street Hailway Jnycstmcnts. 

( 1) Thi' Co111bi111'd Op,,raling Slalislics of 2/f Properties. 

From the reports presented in the STREE'f RAILWAY JOUR NAL'S 
Pinancial Supplement , "America n Street Railway Investments,'' it 
is possible to obtain a large amount of comparatiye statistical infor
mation reganling the history of the industry during the last four 
years and the general forces which have been at work in this field. 
In this a rnl succeeding papers mnch of this information will be 
gathered together and commenter! upon brie fly. 

As there is no national boanl or commission armed with author
ity of any kind over the street railways of the country , there is a 
great diversity in the m ethods of bookkeeping and in the dates at 
which the books of the 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, a nd a ll work in this street 
railway field is now, and will necessarily be for some years to com e, 
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 war ranted by the character 
of the investigation. 

The reports of 927 operating companies, 185 leased companies 
aml 307 new corporations are contained in the manual aboye referred 
to. Ninety-six of these companies only present a com plete report 
for the past four years, showing gross receipts, operating expenses 
a nd fixed charges; 127 companies ( including the 96 m entioned ) 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 96 Al\lERICAN COMPANIES FOR 
THE FOUR YEARS ENDING AT VARIOUS DATES IN 1895-6. 

The 96 companies before r eferred to as presenting complete re
ports operate 2291 miles of electric railway track ( single t rack basis ), 
321 miles of horse railway track, I..J.7 miles of cable railway track, and 
207 miles of miscellaneous track-a total of 2965 miles, representing 
between twenty and twenty-fiye per cent of the total track mileage 
of the country. These 96 companies are capitalized at $354,230,900, 
of which $178,002,945 is representer} by capital stock a nd $176,227,-
955 by funded debt. This capitali zation is also very nearly twenty
five per cent of the total capitalization of American street railways, 
and amounts to about $119,000 per mile. 

The following table shows the results of operation of these 96 
companies during the past four years: 

1892. 1893. 1894. 1895. 
Gross receipts . . . $49,698,486 $56,781,204 $52,842,721 $56,078,881 
Operatingexpenses. 31,419,697 34,592,1 18 33,190,992 34,373,403 

-----
Earnings trom oper'n 18,278,789 22,189,086 19,651,729 21,705,478 
Fixed charges 8,596, 901 IO, 188,255 10,802,272 II,8II,336 

Net income 9,681,888 12,000,83 1 8,849,457 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 r eceipts . r7.3 17-9 20.4 2 T. I 
Per cent net income 

to gross receipts . 
Per cent net income 

19-5 2 I. I 16.8 17:6 

to capital stock . 5.4 6.7 5.0 5.6 

From this table it will be seen that the gross receipts of the 96 
companies for financial years endi ng in 1893 show a sharp increase 
over those for 1892, that they fell off again in 1894, a nd have not 
fnlly recovered in 1895-6. It would seem, however, that there is 
again an upward mo\·ement, and it is J?robable from more recent in
formation that this increase is continumg 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 it is worthy of note that, as will be seen later, this figure is 
practically the same as that found in the combined reports of 215 
companies for the last year. 

The percentage of fixed charges to gross receipts shows a con
stant increase, the latest figure being 21.1 per cent. It would seem 
from t hi s that th ese ninety-six companies are adrli ng to their capital 
libabilities to some extent from year to year. 

The percentage of net income to gross receipts, which was 19.5 
anrl 21.1 per cent 111 1892 aml 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 capital !'.tock , which measures the possible 
cliviclend return upon the enterprises, was at a m aximum at 6. 7 per 
cent in 1893, at a minimum of 5 per cent in 1894, and has since risen 
to 5.6 per cent. 
COl\lBINEIJ Ol'HRATING REPORT OF 127 Al\lERICAN CO;>.lPANIES FOR 

'fHE THR EE YEARS HNDING AT VARJOUS I>ATES IN 1895-6. 

l n acluition to the rJ6 properties which present complete reports 
for the four years as stated, 31 other properties present complete 
three year reports , a1Hl if these are combined with the reports of the 
last th ree years giyen for the 96 companies, we get a comparative 
three-year report of 127 con1panies. 

Th ese 127 properties comprise 3157 miles of electric railway 
track, 414 of horse railway track, 162 miles of cable rai lway track 
and 209 miles of miscellaneous track, a total of 3942 miles of track, 
equiya}ent to abo11t thirty per cent of the total track mileage in 
America. 

The capitalization of these I 27 companies amounts to $433,945,-
423, of which $217,656,211 is i n capital stock, and $216,289,212 in 
funded debt. This capitalization is about 30 per cent of the total 
capitalization of American properties aml amounts to $1ro,ooo per 
mile of track. The combined operating report of the 127 companies 
is as follows: 

Gross receipts 
Operating expenses . 

1893. 
. $65,206,656 

. . 40,086,630 

Earnings from operation . 25,120,026 
Fixed ch arges . 12,264,938 

1894. 
$61' 105,088 

38,202,056 

22,903,032 
13, I06, IOI 

1895. 
$64,699,963 

39,388,133 

25,311, 830 
14,172,287 

:1-,et income . . . 12,855,088 9,796,931 II,139,543 
1893. 1894. 1895. 

Per cent operati ng expenses to gross receipts . . 61.5 62.5 60.9 
" fixed charges to gross receipts . . 18.8 21.4 21.9 

net income to g ross receipts ..... 19.7 16.1 17.2 
'' capital liabilities . . . 5.9 4.5 5.1 

vVe 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, d ue to a)owering in the percentage of 
operating 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 h as h ad the effect of lowering the percentage re
turn upon the capita l liabilities. 

CO'.\lBINED OPERATING REPORT OF 180 A'.\lERICAX CO'.\lPANIES FOR 
THE TWO YEARS ENDING AT VARIOUS DATES IN 1895-6. 

In addition to the 127 companies already grouped together there 
are 53 companies whose reports are giYen in full for the last two 
years, and if these reports are added to those of th e 127 companies 
for the corresponding years, \\'e get a complete operating report for 
180 companies for the last two years. These rSo companies operate 
3847 miles of electric railway track, 566 miles of horse railway 
track, 195 miles of cable railway track, and 23..J. miles of miscellane
ous track, making a total of 4,842 miles of track, equi\·alent to about 
thirty -five per cent of the tot al street railway mileage of the country. 

These 180 companies have combined capital liabilities of $550,-
809,823, 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 for the two year 
period is as follows: 

Gross receipts. . . 
Operating expenses. 

Earnings from operation . 
Fixed charges. 

Net income .. 

1894. 
. $75,349,020 

47,120,101 

28,228,919 
. 18,146,346 

10,082,573 

1895-6. 
$So, I IO, 65 I 

48,878,877 

32,231,774 
19,989,818 

II,241,956 
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1894. 1895. 
Per cent op . expenses to g ross receipts . . 62.5 6r.o 

" " fixed charges to g ross receipts . . 24. 7 25.0 
" net income t o gross receipts. . . r3.4 14.0 
" net incom e to capital liabilities. . 3.6 4.0 

\Ve have in thi s report an increase in 1895 over 1894 of about six 
per cent in g ross receipts, four per cent in operating expenses, fourteen 
per cent in earnings from operation ,ten p er cent in fixed cha rges and 
ele,·en per cent in net i ncome app licable to rl ividends upon the stock . 
These 18o properties are evidently capita lizcrl more h eavily in pro
portion to their earning power than are the companies of the two 
groups previously investigated, for it appears t hat the percentage 
of net i ncom e to capital stock is but 3.6 per cent in 1894 and 
4 per cent in r895 sh owing, as has been in dicated a lready, t hat t he 
addit ions m ade to the number of companies u nder invest iga t ion h ave 
been with less prosperous companies a nd presumably those m ore re
cently put in operation in comparatiYely poorer territory. 

COl\IBINED OPERATI NG REPORT OF 215 COM PANIES FOR TH E !,AST 
FINANCIAL YEARS ENDING IN 1895- 6. 

T o the latest reports of the 180 companies just in vestigated are 
now added those for the corresponrling year, of 35 arlt litiona l com
panies, many of wh om are new corporations recently commenci ng 
operation. T hese 215 companies operat e 4291 m iles of electric rail
way t rack , 611 mi les of h orse railway track , 277 m iles of cahle rail 
way track aml 243 miles of miscellaneous track , making a total of 
5423 miles of track , equiva len t to about forty per cent of th e street 
railway mileage of th e country. They have combinerl capital liabi l
ities of $613,852,638, of which $3 19,1 17,576 is in capita l stock and 
$294,735,062 is in funderl tleht. T his capitalization is equi valen t t o 
nearly fi ft y per cent of the total capita li zation of Am eri can street 
railway properti es an d to $ 113,000 per mile. 

T he combined operating report of these 215 companies is as fol
lows : 

Gross receipts. 
Operatingexpenses. 

Earnings fro m operation . 
Fixed cha rges . 

Net income. 

Per cent op . exp. to gross receipts . . 
" fi xed ch arges to g ross receipts . . 
" net incom e to gross receipts . . 
" net incom e to capital lial.J ili ties . 

OTHER OPERATING REPOR'fS. 

1895- 6. 
. $85,86 1,663 

52, 421,918 

33,439, 745 
21,426,893 

12,012,852 

18g5- 6. 
.61. 1 

24.0 
.1 4. 0 

. 3.8 

I n audition to the groups already i1westigatecl , 26 companies 
present operating reports which cannot be g rouped with those al 
rearly g iyen . 1t may be said h owever th at these 26 companies aclrl 
$49,470,350 t o th e capital liabilities; 538 m iles to the track mileage; 
that their gross receipts am ount to $._i,98 1 ,277, and their net incom e 
to $1, 198,._i56, equi valent to 4.6 per cent upon th eir combined capi
tal stock . 

\Ve h ave, then , as a fi nal result , the fact that about forty per 
cent of t he street rail way mileage of the country, bearing fifty per 
cent of its capital liabili t ies, report gross earnings am ountiu g t o 
about $90,000,000; operating expenses slightly over six ty-one per 
cent of the gross receipts; fixed charges of about twenty-four per 
cent of the gross receipts, an d net incom e am ounting to fourteen per 
cent of the gross receipts, equivalent to a return of slightly less than 
four per cent upon th e capita l liabili t ies. 

····-
,\ lloncl Issue hy the Johnson Compa ny. 

T h e J olmson Company has placed upon the market through 
th e Guaranty Trust Com pany, of New York , an issue of $2,000,000 
of fi rst mortgage, t wenty year, six per cent , gold bonds, of which 
$ 1, 150,000 are now offered , $400,000 are already outstanding and 
$ 100,000 h ave been retirerl in accorrlance with the provisions of th e 
si nk ing fun rl clause of the m ortgage. T h e circular issued by t h e 
Guaranty T rust Com pany offering these bonds contains the follow
ing interesting report from Stephen Litt le, the compan y's expert 
accountant : 

NEW YORK , Apr., 24, 1896. 
W ALTER G. OAK1\IAN, Esq. , P resirlent, 

Guaranty Trust Com pany, of New York . 
DEAR SrR.-I have m arle a careful exam ination of the book s an d 

accounts of th e Johnson Company, at Lorain , 0. , anrl h erewith beg 
to enclose attested statement of its asset s and liabi li ti es of elate of 
Dec. 31, 1895. I h ave exam ined \Vith care the items of cost of plan t 
At Lorain , 0 . . . $3,397,465.92 
At Johnstown, Pa. 1,401 ,615.08 

Total ... . $4,799,081.00 

anrl certify that the snm st ated ($4,799,081.00) is the actual am ount 
expenclerl in the construction of said plants, and that the other item s 
of real estate investments, inventory and current assets are the actual 
cost thereof as ascertainerl from the accounts of the company. 

I h ave also examinerl t h e results of operation of th e company 
for the past six years, and fin d that there was earned in these years, 
r espectively, t he following profits, g ross and net , viz.: 

Gross Less Net 
Years. profi ts . interest. profi t s. 

1890. $679, 161.21 $36,383. 25 $642 ,777. 96 
1891 . .533,255. 82 32, 926.28 500,329.54 
1892 . 668,628.87 31,3°3-31 637,225.56 
1893. 364,520. 14 29,626. 94 334,893. 20 
1894. 275, 964.29 7,963. 49 268,000.So 
1895. 578,372. 97 102,032.12 476,340.85 

Totals . . . $3,099,903.30 $2,859,667.91 
Average per year . 51 6,650.55 476,61 r. 32 

Yours t ruly, 
(Sig ned) STEPHEN LITTLE. 

The com pany is required to retire $ 100,000 per annum of these 
bonds , whi ch m ay be callerl a t 105 an rl accrued interest. 

Ucnial of Consolidation Rumors. 

Early in June a statem ent appearerl in the columns of the Boston 
Transcrip t to the effect that a consolidation agreement was about 
being closed bet ween the \\Talker Company and the General E lectri c 
Com pany . No cletails were g iven, but the inference was that the 
\ \Talker opposit ion to the General E lectric and W estingh ouse Com
panies was to be "bought off . " P resirlent Billings and Vice-Presi
dent Short of the \Valker Company authori ze the most positive and 
absolut e rlenial of any intention upon the part of the company to 
come to any understanding whatever with any of its rivals. The 
company p refers to be " independent" of all com binations and t o 
conduct i ts business on manufactunng and not speculati ve lines. 

Presiden t Billing s states that t he company's business is expand
ing enorm ously under the impetus given by the recent reorganiza
tion and t hat it is p reparerl t o compete for all classes of railway, 
d irect incandescent and a rc lighting work , while within a short time 
t.h e com pany will place u pon the mark et a complete alternating sys
tem for ligh ti ng work and the long d istance t ransmission of power. 

The company is said to be considering the p urchase from the 
General Electric Compan y of its Cleveland p la nt, formerly the fac
tory of the Brush E lectric Com pan y, but n o decision h as yet been 
marle . T h e New Haven factory is a busy place unrler the superin
tendence of Mr. Black , as it is h ere that the company 's new con
trollers, arc lam ps, an d switch boards are being made, together with 
all of t he g eneral brass work former ly m ade in the Cleveland fac
tory. T h e New Haven factory is now building what is said to be the 
largest swit chboard in the world. T his is one hundred feet long and 
is fitterl up for the control of twelve 800 k . w. generators and forty 
feeder circuits. It is t o be used in the new station of the Chicago 
City R ailway Coompany, th e dynam os for which were r ecently pur
chased of th e W alk er Company. 

The company is bringi ng out a new t rolley which involves 
principles which are a radical depar ture from present t ypes and 
which are claimed to be d ecidedly superior to anything now in use. 
It has also arranged with Professor Rowland and Dr. Duncan of 
Joh ns Hopkins P niversity to m anufactu re the wattmeter r ecently 
rlcsig ned by them . It is evirlent th at the compan y means to be fore
most in every line of elect r ical work. 

Sto ckho lm Con v ention of the International 
Street Railway Association. 

T he eleve nth annual con vention of the International Street 
R ailway Association will be h eld in Stockholm, Sweden, -A ug . 25 t o 
29. 1896. T he meet ing wi ll be h eld in the large H all of the Artill
ery and Engineers' Academ y. H alf of each clay, that is, from 8.30 
A. M . to 12.30 P. l\I., w ill be clevoterl t o th e reading of papers on 
t echnical su bjects anrl d iscussion s of them. The afternoons will be 
spent i n sightseeing and pleasure trips. Each evening the members 
will dine t ogeth er at some hotel or r estaurant and the official ban
quet tendered to t h e association by the principal street railway com
pany of St ockholm will be h eld on the evening of Aug . 29. The 
programm e of the papers to be read and the t opics discussed was 
pu bli sh erl in the STREET R AILWAY JOURNAL for July, 1895, p. 447. 

T he city of Stockh olm is an extrem ely interesting one, and 
railway engineers wh o m ay visit E urope this summer wlil find 
i t profitable to attend the m eetings, to which foreig n engineers are 
m ost cordially in vited. The city was founded in the twelfth century 
and conta ins at present 270,000 inhabitants . The street railway ser v
ice is carried on by t wo companies, the larger company, the Stock
holms Nya Sporviigs Actie -Bolag , h as about eleven miles ·of 
track of which 3 ½ miles are double track. The cars are 
operated by horses of which the company owns 450. The second 
com pan y, Stockholms Soder Sparvags Actie Bolag owns about three 
m iles 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 as a portrait gallery 
and is one of the most famous in E urope. Upsala, the site of 
Sweden 's oldest university and the famous catheclral,issituatecl seven 
miles from Stockholm. 
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TABLE OF OPERATING STATISTICS. 

Nntlce.- These statistics are carelully rtv1sed from month to month, upon Information rece ived from the companies d irect, or rrom o lllc la l sources. The 
table should be used In connection with our l!,lnancla l Supplement, "American Street Ran way Investments," which contains the annual operating reports t o 
the e nds of the various financial y ears . 

Abbrcvlntinm!I.-The followtng abbreviat ions are used: • Including taxes. d. deflclency. m. months. 

Company , Period . Company. P ertod. 

---~-I~ 
Al,HANV, N. V. 

122,082 85,240 37, 1-12 22,579*1 
No, Clllcngo U, R. Co. · · 112 m., Dcc. '!14 2,565,B181 1347,B26 1,218,292 4PJ5,648 752,644 

The Albany Ry .......... 3 m., Dec .'.'U4 14,564 
27,022 
70,3:,4 

1 rn,aoo 

12 " " '115 2,780,487 1311,607 
a ,, " '1:tr> 132,407 83,928 48.47!! 21,.J57* 

461,!!18 2!J8,!172 162,!147 !J2,5!l2* 
Wt"Mt Chiengo R, R, Co 12 " " '94 4,181,2.17 2518,627 

12 ,. ,, '94 12" " '115 4,201,477 2267,l!l5 
12 ~. u '!-t5 522,276 814,019 207,% 7 88,657* 

Al,TOONA, PA. 
The Altoona & 1,ognn 

Valley .Klee. Ry. Co .. 12 m. Dec. '!14 
12 " •• '95 

73, 128 
83,2!!2 

aa.217 
41,168 

City Pns!!I. Ry. Co. of 
Altoona .............. .. . 12 m. Dec. '94 50.303 

56,527 
40,302 
46,146 12 " ,, ' tJ5 

BALTllUORE, MD. 
Haiti 11101·e Tract Ion 

Co . . ....... ... .... ....... 12 m., De c. ' ll4 1,012.31!! 623,040 
12'' " '951,17!!.IUI 689,707 

City & Snhurbnn Ry . 
Co ....................... 12" June '94 605, 12:J 40!),3fil 

12" " '95 751,720 546,970 
BATH, l'IIE, l ~~ .

862 BathSt,Ry.co ........ 

1

12m.June'\l4 I 16,300 _ 
12 " " '!!5 21,i03 !4,6!!8 

BAYCl'l'Y,llllCII. I 
Bny Cities Cnu!!I, Ry. Co. J~ ~· D~c. :~t ~::~~g 52,011 

58,517 
8,920 
4,::l84 

12,188 

I •·· Mar. '95 6.121 
l •• " 'll6 6,258 
8 " •• '95 17,4li4 
•a " .. '96 18,866 H,188 

BIDDEFORD, lllE. I 
Bhldcford & Saco R R 

Co ............... .... .. . . 12m. June'!J4 24,21!) 14,813 
12 •• ., '!'5 24,2871 12,186 

BlNGllA!llTON, N. Y. I 
Blngbnmtnn R, R. Co. H m. J an. '95 121.969 69.581 

12 " " '96 128,972 78.345 
1 " l\la r. '95 8,372 5,615 
l " " '96 9,932 6,165 
2 " " '95 15,415 
2 " " '!!6 19 173 

C hlen1to & Sn. Side R. 
T. Co, ......... .. ... . .. ·11 m., Ma r. '95 

39, !J1 I I 32,218* 7,6fi3 I ~ :: :: :~gl 
42,1351 83,564* 8,570 CINCINNATI, O. 3 " " ~J6 

I Clnn,Newport&Cnv . 
10,000 4,:JOO* 5,700 Ry. Co .. , ............ . 12 m., Dec. '94 
10,881 4,051* 6,830 12 " " '95 

1 " Feb. '95 

I 
1 u •• '96i 
2 .. " '951 

88!l,27'() ,35!),243• 30, 037 CLEVELAND, 0, 2 •• " '[16 
589,485 413,097* 126,887 Cle,·e l and Elec, Ry. 

)!)5,760 
201,750 

3,438 2,500 
7,003 8,400 

31,4:l!J 
30,141 
2,201 
1,874 
5.~76 
4,6W 

9,406 
12,101 

30,000 
80,000 

6,391* 
5,,H5* 

52 ass 30. tf.2• 
66,628 35,459* 
2,757 
3,767 

Co .. , . . ...... . .. ... .. , ... I 
l 

m. Feb. '95 
•• ' !16 
., '9.5 
" '96 

2 " 
2 " 

938 1 COUllllB US, O. 
3,605 Cnlumbu!!I St, Ry, Co, .. 12 m., Dec.'94 

1.43\J 
141 

3,016 
6,1 86 

DHNVHR, COi,. 
Drnver Com,. Trnmwny 

12 •• '' 'Y5 
1 " Mar. '!!5 
l 1

' '
1 '96 

3 IC U '95 
3 " •• '96 

co .. . ... . ............ .... 12 m., Dec. '94 

OF.TROIT, l\JICH, 
Ft, '-''ayne &; Belle 

12 " 1
' '95 

1 " Feb. '95 
1 " " '96 
2 "' " '95 
2 u " '96 

Isle St Ry. Co ..... . . 6m.,June '95 
CitizPns' St. Ry, Co, .. 6 m., June '!.15 
Rnpid Ry. Co ... . ........ 5½ m.,Dec. '95 
Detroit U y ...... ........ 3 m., Jan. '96 

BOSTON, lllAS~. I DUl,UTII, IUINN. 
,v.-st Knd St, Ry, Co ... ll!m. Sept. '94 6.823,879 4807,088 2,016,796 725,064• 1291,732 ) Duluth !St, Hy. Co ....... 12m., Dec. '94 

12 .• .. •~517,746,171 5633,163 2,118,008 746,963· 1866,044 12 .. .. '95 
1 " Feb. ' 95 Lf:~.~. ~~."'.t.~~.~~: .~:112 m. Sept. '!!4 1,238.410

1 
746,304 1 492,106 379,029• 113,077 ~ :: :: ;~~ 

Co..................... 1 " Feb. '95 76,851 59,450 17,401 FAl,L RIVER, IUASS. 
North Shore Traction J 12" " '95 1,3Sl,3S91 784,3ll2 59,997 891,681*1 205,316 2 " " '96 

1 " " '96 87,:!Jl 56,931 30,660 I Globe St, Ry , Co ... . .... 12m.,Sept.'94 
5 " •• '95 448,646 313,125 185,521 12 " .• '95 
5 •• " '96 481 ,014 330,154 150,860 

BRIDGEPORT,CONN. I I FINDLAY, o, 
Bridgeport Traction Co 12 m. Dec. '94 144,447 Findlay St, Ry, Co •..... 12 m. Dec. '95 

12" " '!!5 298,883 151,697* 147,186 75,000 72,186 
I " Mar. '95 20,227 !4,321 5,!106 
I •• •• '96 22,406 18,645 8, 7lil 
3 " •• '95 55 .661 41,259 14,401 
::i .. .. '96 65,578 41,&15 I 24,o5s 

B•·oekton St. Ry. Co. 12 m. Sept.'!14 214,3711 143,511 70,859 'i0 ,974* 

FI T CHBURG, IUASS. 
Fitch hur,; & Lenmln-

"'ter St. Ry. Co, ....... 12 m.,Sept.'94 
12 " 11 '95 

d 11 6 ' 
BROCKTON, !llASS. I 

12 " " 'fl5 266,892 154,950 111,942 84,691* 
l " Feb. '93 15,683 10,457 

27,251 GALVESTON, TEX, 

1 " " '!!6 1 19.9i'O 12,682 
5 " " '95 92,815 54,089 
5 " " '96 106,798 70,939 

BROOKLYN, N, Y. I 
Hrnoldyn Elev, R.R. Co 12 m. Dec, '94 1,730,848 1041,095 

12 " " '95 2,082,9:,7 1158 219 
Brooklyn Traction Co. 1 m. Jan. '95 44,599 56.8,7 

1 " " '96 82,796 52,236 
Atlantic AvP, R, n. Co. 12m., Dec. ·94 1,0ll.258 615,863 

12 •• " '95 891,940 706,!JOO 
Brooldyn. B11th&West I 

End R. R, Co .......... rn m June '94 111,605 86,717 
12 " .. '95 mo, 928 7\J ,394 

Galveston C ity R, R. 
Co ............. , .. .. .... 12 m.,Dec., '94 

831,093* d 141339 

d 11,728 GIRARDVILLE, PA. 

12 •• " '95 
1 "Feb. '95 
1 " " '96 
2 II ,, '95 
2 '' II '96 

30,560 Schuylkill Traction Co. 12 m.Sept. '94 

,

859,447* 65,Zil 

395,395 265 ,11 8 130.277 12 " •• '95 
185,040 302,918 d 117877 6 " Mar. '95 

6 ,. " '96 
24,888 39,718* d14,830 GREAT FALL!S, lUONT. 
51,535 61,15~ d9,616 Great Fnlls ISt, Ry, Co. 12m., Dec. '94 

Brnoldyn City & New" I 
town R, K. Co ...... 12 m., Dec. '94 595,449 346,285 249,164 120,632* 128,532 

12 " " '95 598,691 372,554 226,137 1:..'7,6474 !!8,489 

12" " '95 

Brnnldyn, Que.-ns Co. 
& !Sub. R. R. Co .... 12 m. June '94 543,413 427,101 

12 " " '95 6:?5,51l7 415,255 
6 " Dec. '94 318,!!69 213,:l51 

Brooklyn Height!!! R.R. 6 " " '95 362,162 230,425 
Co .......... ... .......... 12 m.,Dec. '91 3,509,016 2143,567 

12 " " '95 4,076,117 2682,614 

116,312 169,225* d52,913 
210,282 d3:J,068 d 126786 
135,618 1167,644* d32,026 
131,737 169,134 d37,396 

1,365,448 1468,553 d 1031C5 
1,393,504 :it 02,061 d 706758 

HAZLETON, PA, 
Lehigh Tntctinn Co .. 12 m., Dec. '94 

12 11 u '95 
1 '· Mar.'95 
1 ,, " '96 
8 II '

1 '95 
3 " " '96 

HOBOKEN, N. J. 

70,0131 47,113 
67,0!W 40,250 

193,07-3 140,694 
1!13, 012 12.5,44!) 

497,950 

624,0341 37,2M 
42,702 
76 689 
89,402 

95,fi3l [ 

n~:mr 
241,3H4 

566,811 
629,99,'i 
47,828 
50,826 

133,726 
148,507 

753,483 
716.039 
48,001 
51,901 

lO'd,697 
106,441 

116,945 
386,575 
30,356 

llil ,788 

208,105 
213,229 

15,712 
15,247 
31,415 
31,087 

248,1061 
269,786 

2!l ,798 

89,200 
110,275 

199,133 
216,271 
12,449 
13,058 
27,010 
26,317 

88,288 
90,981 
40,597 
46,157 

26,431 
26,650 

97,202 
119,588 

8,941 
9,166 

24,273 
27,e82 

370,606 
418,710 
34,293 
33,917 
65,557 
68,3(19 

73,096 
82,781 

146,4!)4 
167,551 

269.362 
811,594 
23,481 
25,743 
69,571 
76,549 

415,684 
441,283 
30,4&5 
31,534 
66,380 
65,755 

15.586 
70,818 

111,105 
95,329 
8,833 
8,679 

l!J,161 
17,754 

147,:152 
159,090 

110,308 

61,416 
74,103 

l31,40J 
141,080 

e,741 
9,303 

lH,602 
19,610 

56,564 
52,851 
27,855 
26,758 

24.905* 
28,126 

50,605 
67,979 
5,837 
5,613 

16,527 
18,241 

1,468,8"0 471,;.!51 9!/7,629 
1,662.610 85!!,471 80:J,ta9 
1,!131,282 ~112,016 1,o:l2,26fl 

2'2,900 
26,77G 
52,379 
G7,5G3 

127,344 
205,324 

2,961 
8,885 

11,1:J2 
21,003 

22,535 
36, l!Jfj 
63 ,033 
76,83:J 

297,449 
818,401 
24,&47 
25,154 
64,1 55 
69,958 

307,798 
274,756 
17,516 
20,367 
37,317 
40,686 

14,770 
42,920 

97,0001 
117,900 

6,8791 
tl,568 

12,254 
13,383 

100,754 
110,6!16 

9,490 

27,845 
36,172 

67,726 
75,191 
3,708 
3,755 
8,408 
6,707 

31,724 
38,130 
12,742 
19,399 

1,5261 
dl,476[ 

46,597 
51,609 
3, 104 
3,563 
7,746 
9,641 

176,648 
183,506 

6,875 

75,284 
76,47!) 

7,415 

7,209 
7,017 

50,000 

25,000 
29, 770* 

39,297 

120,801 
134,8!)5 

63,625 

7,895 

25,470 
34,217 

20,636 
29,155 

17,76 

6,724 
8,360 

12.312 

Coney Island & Brool,- 12 m., Dec,'94 316.183 207,478 
383,367 236,517 
24,418 

108, 7061 53,157" 56,549 
146,8~ 52,861* 9/l,959 

No, Hud!!IOD Co. Ry, Co. 12m., Dec. '94 818.280 611,482* 206,798 
lyu R. R, Co ......... 12" " '95 

I " F eb.'95 
12 " " '95 1 871,273 619,830 251, 443 246,649* 

l " " '9G 19,31:l 
2 " 1

' '95 51,242 
2 " " '9G 40,801 

Nas!!nn Elec, IL R. Co. 3 m Dec. '95 

HOLYOKE, IUASS. 
Holyoke St, Ry, Co, .... 12 m.,Sept. '94 

22,236 20,286* 1,950 
12" " '95 

75,427 
112,547 

48,546 
69,627 

6 11 • ,, '95 
BUFFALO, N, Y, 

82,140 59,904 
173,757 106,127 67,630 38,627* 34,003 KANSAS CITY, lllO. 

!lletrnpnlltan St.Ry.Co 1 
67 ,653 468,917* 210,736 I 

~• ~~b. '95 107,058 77,238 
Buflnln Ry. Co ........ .. 12 m., Dec. '!14 1, 536,284 856,631 

12 " " 195 1,351,919 649,097 702,822 417,038* 285,783 9 " " 
'96 124,935 82,620 
'95 1,285,498 806,109 
'96 1,3411,367 782,447 

CHICAGO, ILL, 
Chicago City Ry, Co • .. 12m.,Dec '94. 4,264,618 2838,684• 1,425,93•1 207,878 1218,057 

12 " " '954,476,824 2807,7;.!6 1,669,098 300,389 1368,709 
Chicago Gener1I Ry. Co 12m., Dec, '95 t\2,082 64,331 17,748 
Lnke St. Elev. Ry. Co .. 12 m. Dec, '941 42R.095 290,090 138,005 

12 " " '95 517,301 319,606 l9j ,695 
1 " Jan. '!!51 44,670 28,180 16,490 
1 " " 1!16

1 
52,o56 30,713 ~2,142 

9 
LAWRENCE, MASS. 

LnwPll, Lawrence & 
Ha,•erhill St, Ry, Co 12 m.,Sept.'95 

12 " 11 '96 
l " Feb. '951 
1 11 

" '96 
5 u h '95 
5 " " '96 

269,740 
403,530 

20,47/'J 
26,132 

114,!!17 
141,835 

205,816 
262.935 
18,548 
18,160 
\/3,012 
98,265 

26,881 

42,9201 

29 820 
42,315 

479,389 
560,920 

od,924 
140,595 

1,927 
7,972 

21,935 
43,670 . 

3 ,524!' 
20,058* 

73,423· 
84,081 4 

4,794 

23,356 
22, 862 

d 8,498 
56,514 
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company. P eriod. 

L ORAIN,O. 
Lorain St. Ry .. ........ 12m.,Dec. '95 80,176 

1 " M.ar. ' 95 6,337 
1 " " '96 5,431 
3 " " '95 15,861 
3 " " '96 14,496 

LOUISVIL L E , Ky. 
Louisville Ry . Co ...... . 12m.,Dec. '94 1,176,790 

12 " " '95 1,288,1'1'2 
LOWE L L, lUA.SS. 

46,092 
3,254 
4,207 

10,940 
11,915 

t,33,206 
672,0l:!O 

L owell & Suburban St• 
R y. Co . ................. 12 m. Sept .'94 

12 •• •• '95 
277,029 179,409 
329,817 l\J9,346 

MACON, GA. 
!Uacon Cons. St. Ry.Co. 12 m., Dec, '95 69,190 44,529 

34,084 
3.0b3 
1,224 
4,921 
2,581 

Cl) 

s 
0 
'-' 
l'=I 

H ... 
Q) 

z 

Company. Period. 

NORWALK, CONN • . 
Norwalk Tramway Co, 12 m.,Sept..'95 

NORWICH, CONN. 
Norwich ~t. Ry. Co ..... 12 m.,Sept.'94 

12 ,, " '95 
OAKLAND, CAL., 

Central Av. Uy. co.. 12 m., Oct. '94 
643,584 355, 799* 187,784 12" " '95 
616,()92 359,366* 256,726 Oakland Consol. St. Ry. 

Co ............... . ....... 12 m., Dec.'94 
I 12 '' '' '95 

97, 620 66,624* 30 995 ORANGE, N. J. 
130,471 66,575* 63:8961 IS11b11rban Traction Co. 12 m., Dec.'94 

I 12 h '' :95 
21,661 16,711* PATERSON, N. J., 

43,315 

80,069 
95,210 

32.668 
30,808 

129,351 
125,485 

42 502 
52,000 

243,921 

29,858 

50,693 
53,454 

26,781 
26,148 

95 821 
94,115 

42,938*
1 

56,000 

JIANVHES TER, N . II. I 
llJanchcstcr St. Ry. Co. 12m ,J une '94 

12" •• '95 

lllA RS HA l,LTOWN, IA. 

81,627 76,!l06*' 4,721 
82,923

1 
87,594 1 d 4, 670 

lHarsballtown Light, 
Power & Rv. Co . ...... 12 m., Dec.'94 38,758 24,190' 14,568 

3,302 

7,951 

1,4191 

Paterson Ry. Co ........ 12 m., Dec.'94 
12 ,, "' '95 
1 " Mar. '95 
1 " " '96 
3"' '" '95 
3 ., " '96 

PHILADELPHIA, PA., 

298,6E9 
19,452 
23,643 
54,848 
69,121 

157,520 
174,619 
13,474 
14,659 
37,880 
41,006 

People'!! Traction Co ... 12 m., June'94 1,044,159 673,4,9 
12 " " '95 1,660,676 829,815 

12 .. " '95 40,757 24,307•1 16,450 
llIINNEAPOLIS, lUINN. 

Twin City R. T , Co ..... 12 m., Dec '942,003,679 1,044,548 9:i9,131 
12 " " '95 l,!!88,803 979,485 1,009,319 

7,650 
7,500 

6,!l18 
8,950 

i 38,961* 220,170 
750,839* 258,479 

IJestonville M. & F. P. 
Ry . Co .................. 12 m., Dec.'94 286,021 315,762 

12 " •• '95 523,21' 
Electric Traction Co ... . 12 m. June'!l4 1,900 606 1,120,026 

1 " Feb. '95 134,896 67,947 66,949 12 " " '!)5 2,151,853 1,241 584 
PORT H U RON, llIICll. 

1 

1 " " '96 145,061 69,383 75,678 
2 " " '95 286,927 143,024 143,903 City Elec . Ry. Co . . ..... 12 m., Dec.'94 46,70 32,585 
2 " " '96 303,974 144,585 159,389 12 " " '95 52,84 34,771 

PO UG HKE EPSIE, N. Y., MONTGOMERY, ALA. 
Montgomei·y St. Ky.Co 12m., Dec. '!!4 

1

12" " '95 
1 " Fe,o,. '95 

1

1 " '96 
2 ,~ u '95 
2 " u '96 

!UONTREAL, CAN. I I 

35,216 
50,645 

2,825 
3,462 
6,330 
7,150 

21,724 1 
27,915 
1,794' 
1,753 I 
3,fl58 
3,822 

!Uontreal St. Ry. Co .... 12 m.,Sept.'94 897,838 
12 " " '9.5 1,102, 7'.78 
1 " Mar. '95 78,638 

628,454 
652,812 1 

11 " ,, '96 !!2, 146 
6 " " '95 462,431 
'6 " " '96 664,997 

NEWBURGH, N. v. I 
Newbnrgb Elec.Ry. Co. 12 m., Feb.'96 91,156 

Haverhll l & Ame!lb11ry 
NEWBIJRYPORT,lHA!i!S I 

St. Ry. Co .............. 12m.,Sept.'94 98,346 

1

12 " " ·9z, 104,853 

NEW HAVEN,CONN. 
New Haven St.Ry, Co 

NEW LONDON, CONN. 

12 m., Dec.'!l4 
12" " '95 
1 " Mar. '!l5 
I " " '96 
3 u u ,gr, 

3 " " '96 

126,183 
19S,719 

11.742 
12,679 
34,712 
39,9881 

New London St. Ry.Co. 12 m.,Sept.'94 49,899 
61,759 12 H U '95 

NEW ORLEANS, LA. 
New Orleans Traction ! 

Co ....................... 12 m., Nov.'94 951,528 
12 " •• '9.5 1,327,756 
1 " Feb.'95 87,511 
1 " •• '!)6 "115,326 
3 " " '95 280,236 
3 " ,, '96 343,183 

NEWTON, llIASS. I 
Newton & Boston St. 

Ry. Co .............. . ... 12m.,Sept.'94 33,478 
12 •• " ' 95 3;?,297 

Newtonville & \Vater• 
town St. Ry. Co ....... 12 m.,Sept.'95 7,5S0 

NE\V YORR, N. Y., 

55,190* 

58,061 
61>,()36 

69,o17 
124,454 

29, 150 
30,230 

fi~0.508 
752, 15'3 
53,;35 
59,256 

162,286 
180,282 

25,262 
24,685 

6,599 

Third Ave. R.R. Co . .. 12 m., Dec.'94 2,178,336 1,177,344 
12 " " '95 2,355,154 1,456 782 

llletropolitan St.Ry.Co. 12 m., J une'91 5,898,466 3,223,95ti 
:2 " •• '95 5,772,260 3,183.210 
6 " Dec.'94 2,885, 10: 1,632,24'5 
6 " · " '95 3,613,850 1,832,246 

lllanbattan Ry. Co . ..... 112 m., Dec.'94 9,953,8!0 5,446,029 
Central Crosstown R. 112" " •9; 9,731,213 5,533,959 

R. Co ................... 12 m., Dec.'94 546,026 385,309 
12 " " '95 547,491 379,523 

I). D., E, B. & Bat'Y 
R. R.Co .. ............. 12 m., Dec.'94 691,861 465,236 

748,443 557,074 
768,064 565,927 
580,009 424,706 

12 " •• '95 
Eighth Ave. R. R. Co ... 12 m ., Dec '94 

12 " " '95 
42cl St., llian & St. N. 

Ave. R.R. Co ... . , ..... 12 m., DeC.'94I 645,130 517,445 
12 " ,, '95 626,337 527,155 

New York & Harlem l I 
R.R. Co ................ 12 m., Dec '941,106,017 670,970 

12 " " '95 1 015 076 693,487 
Second Avenue R.R. Co 12 m., Dec.'9t l 987:923 

12 •• " '95 941,290 

12 " " '95 457,457 
NORRI S TO\VN, PA., 

755,395 
72 1,417 
254,973 
280,435 

U nion Ry. Co ........... · 112 m., Dec.'94 470,446 

S chuy lkill Val.Trac. Co 12 m., Dec.'95 50,752 36,580 

N O. ABINGTON, l'IIASS. 
Rockla nd & Abington 

St. Ry. Co .... .......... 12 m.,Sept.'94 52,762 
67,815 

38,836 
49,759 12" ' 1 '95 

NORTHAlUPT'N, !UASS. 
N.,rtlmmpton St. Ry, Co l2 m.,Sept.'94 

12 11 h '95 
50,090 
83,504 

28,901 
46,240 

I 
I 

13,4!!2 
22, 71l0 

1,031 
1,709 
2,372 
3,3~ 

Ponghkeep,.ie City & 

RO C HES TER. N. Y ., 

\Vappinger's Falls H. 

1

. 

R. Co.•··••, ..... ,, ..... 12 m., Dec. '95 93.557 60,257 
1 " Mar. '96 !i,448 4,198 
3 •• " '96 16,043 11,593 

Rochester Ry. Co ....... 12 m., Dec.'94 782,520 448,304 
269,384 
449,966 

55,363• 214,021 12 ,, " '95 873,445 517,519 
98,617 351,349 S T. LOlJIS, lUO., 

35,966 26,458 9,507 

Nationa l R y, Co . .. .. . . ,. 12 m., Dec.'94 1,353,136 776,582 
SCRANTON, PA., 12" " '95 1,403,957 821,315 

!'>l c ranton 'J'rac. Co . .. ... 12m.,June.'94 247,768 
12 •• •• '95 270, 700 

1

1 •• Mar. '95 20,919 
1 ,. " '96 25,5~3 
9 •• •• '95 194,781 

140,080 
142,278 
11,889 
14,219 

119,599 

40,284 
38,()17 

2
~, ,66 ' * ~ " .. '961 243,967 

• 12,621 S EATTLE, WASH .. 
28,223* 10,694 \Vest S t. & No. E nd 

Elec. Ry . Co .......... 12 m., Dec.'95 29,737 15,031 

121,977 

56.666 
U,265 

20,749 
21,,528 

331,020 
575,598 
34,376 
56,070 

117,950 
1C2,90I 

6,423* 
7,650* 

14,826 
13,878 

S PRING FIELD, MASS. 12 m Sept.'94 373,903 252,26!! 
S 1•ring field St. Ry. Co .. 12 " " '951 442,006 277.156 

!'>!Y RACUSE, N. Y ., 
ti,yracuse Cons. S t. Ry. 

Co .. .. . ..... .... ... . . .... 12 m., Dec.'94 
12 " " '95 

Syrac u se St. R.R. Co. 12 m., Dec.'94 

TREN TON, N. J . 

194,547 181,105 
164,6::?6 178.072 
245,805 145,934' 

S,354 
11,602 
60,336 
83,507 

7,939 

48,855 

I 
Trenton Pass. Ry. Co. 12 m.,Dec. '94 198,681 

12 ,. " '95 222.761 
TORONTO, ONT., 

8,216 
7,613 

7,677* 
7,108* 

gg~I Toronto St. Uy. Co .... . rn ~-• D,~c.;i~ 

I 
11 " Feb. '95 

958,371 
992,801 
62,460 
n,468 

132,997 

517,708 
489,915 
39,032 
42.740 
82,114 
85,878 

981 809* 1,2 1 ,, " '96 

I 
1,000,991 341,083* 659,909 
1,198,372 328,917* 869,454 
2.174,510 1,859,971* 314,539 
2,589,050 ~.016,889• 572,161 
1,252,856 963,046 289,810 
1,781,604 1,155,620 625,984 
4,507,811 2,674,049' 1,833,762 
4,197,25412,988,167* l,2C9,087 

160,717 90,427* 
167,968 101,526* 

70,291 
66,442 

2 " " '95 
2 ° " '96 147,845 

TROY, N. Y., 
Troy City Ry. Co .. .. .... 12 m. , Dec.'94 432,59/i 212,407 

490,489 242,775 12 •• " '95 
UTICA , N. Y. 

Utica Belt Line St.RR. 12 m., Dec.'94, 149,105 90,754 
12 •• " '95 160,284 105,297 

W ASHINGTON, D. C. 
Capital Traction Co .... 12 m., Dec. '951,063.776 634,013 

WATERBURY, CONN., I 
Waterbury Trac, Co ... 12 m., Dec.'95 :t47,730 142,073 

1 " Feb.'95 16,588 
1 " •• '9G 19.282 11,265 
2 " .• '95 33,830 

226,626 171,423* 55 ,202 2 " " '96 40,738 23,401 
191,369 138, 112' 53 ,256 WHEELING, W. VA. 
202,138 95,545"' 10€,592 Wheeling Ry. Co ........ 12 m., Dec.'94 133,517 119,378 
105,303 68,978• 36,324 12" " '95 '150,094 88,552 

WILKESRARRE, PA., 
Wilkes Barre & Wy-127,685 122,804* 4,881 

99,182 122,800· d 2a,618 , oming Val. Trac. Co .. 12 m.,Dec. '94 400,143 
451,941 
30,557 
36,791 

196 824 
209,600 
15,223 
18,437 
47,987 
53,612 

435,047 
321 589 
232'.529 
216,873 
215,473 
177,022 

14,172 

18,926 
18,056 

21,186 
37,264 

37,524* 

1:&:i~r. 
124,566" 
141,934* 
127,287* 

5,282' 
6,0()8* 

2,375* 
3,131* 

897,523 
281,439 
92,450 
92,308 
73,539 
49,735 

~2 :: M~r. :~~1 
1 .. , u '96 
3 " " '95 
3 •• " '96 

WILLIAMSPORT, PA. 
Wiliiamsport Pa.ss. Ry, 

Co . ............ ; . ........ 12 m.,June'94 

WORCESTER, MASS,. 
\Vorcester Cons. Sr. Ry. 

12" " '95 

Co . . . . ................... 12 m.,Sept.'94 
8,644 12 " " '95 

12,0i!l 1 " Feb. '95 
1 ,, " '96 

18,811 5 ,, " '95 
34,133 5 " •• '96 

112,057 
81,992[ 

64,863 
66,1345 

355,000 
420,498 
25,947 
34,168 

150,823 
186,686 

49,646 
52,459 

284,215 
309,787 
23,466 
26,505 

118,226 
139,100 

13,457 

29,376 
31,756 

5,887 
4,660 

33,530 
31,370 

d 431 
d 4,000 

86,40i. 
124,070 

5,978 
8,984' 

16,968 
28,115 

370,6S0 
830,861 

207,450 

780,580 
910,269 

14 ,117 
18,076 

33,300 
1,250 
4,450 

334,216 1 
355,926 

576,554 
582,642 

107,688 
128,422 

9,030 
11,303 
75,182 

121,991 

14,706 

121,634 
164,850 

13,442 
(113,446 

99,870 

3,663 

34,652 

440,663 
502,886 
23,4~8 
30,728 
50,883 
61,967 

220,189 
247,714 

58,351 
64,988 

429,754 

105,657 

8,017 

17,337 

14,139 
61,542 

203,319 
242,341 
15,334 

~:::t 
58,445 

15,217 
14,386 

70,785 
110,711 

2,481 
7,663 

32,597 
47,586 

16,035* 13,341 
17,400* 14,356 

1,852 4,P35 
3,785 875 

31,139' 2,390 
25,140 6 230 

88,597 2,196* 
97,264' 26,806 

97,966 109,485 

21i9,045* 65,171 
307,118* 48,808 

337,684 238,870 
366,587 216,055 

105, 796· 1,892 
119,f>58* 8,!164 

18,210* 103,424 
30,637* 134,213 

197* 18,244 
304* dl3,7f0 

93,965 • 5,905 

1,129 
1,771 

130,474 89,705 
126,116* 121.598 

29,844* 28,508 
44. 791* 10,197 

32,248* 29,2!!4 

122,607* 80,711 
134,215*1 108,127 

10,255 
9,691 

45,479 
51,778 

4,962 
4,695 

25,306 
58,933 




