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Official Inspection Trips 
The increased amount of t•raveling wh ich is fa llin g to th e 

lot o f many street railway officials in these days signifies that 
the field nf elect ric railway practice is becoming world-wide 
in its scope and is a distinct evidence of healthful progress. 
\i\'hile it is pre-eminently the function of the technical press 
to spread abro:i.d much information which would otherwise 
probably never reach the busy official, it often happens that 
the purchase of car equipment by a company, the adoption of 
special methods of operation or the need of a close personal 

conference with the manufacturing engineers calls for a trip 
away from home which is in l11e long run thoroughly broad­
ening. Sometimes an article in a technical journal may be 
the fundamental cause of such a trip, for it is frequently the 
case that a large company contemplat ing· new equipment de­
sires to send its officials to points where advance information 
may be gleaned from others' expe rience. 

l\o progressive manager in these days fails to approve the 
good work done by the con vention trip, as far as department 
heads can be spared. Legitimate traveling of a ny kind is 
enlarging to the official horizo n, and it onght to be a cause 
for satisfaction that so much can be learned from the opera­
tion of even differentl y consti tuted systems. An occasional 
trip to the factory is one of the most stimulating things 
which a motive-power official can do. 

Conventions and Traffic Stimulation 
T hat the meeting of a great convention in a city means a 

very considerable stimulation of traffic on the local trolley 
lines is understood, and it is a question if it is not desirable 
for street railway men to use their influence more than in the 
past to induce national orga nizations of one kind or another 
tn meet in their territory. The boards of trade in many 
America n cities are keenly alive to the business which accom­
pa nies a large convention, and we believe that street railways 
ought not to be backward in letting their adva ntages be 
known at times when conventions are in prospect. 

~ven in large cities, delegates of conventions will be fou nd 
sprinkled around in the local street cars at a ll sorts of times 
and places, when a meeting is in progress. At the conven­
tion of the American !i.1etlical Association in Boston, this last 
summer, the business was of sufficient consequence to lead 
the Boston Elevated to establish a temporary short interval 
car service between the !i.fechanics Hall building and the rail­
t0ad ticket validation offices in the business district; and 
during the convention this fall of the Bridge and Building 
Railway Superintendents in the same city, tro11ey parties 
through the historic portions of the Hub and its suburbs 
were a part of the regular progtam. Good car service is 
more of a factor in the success and enjoyment of a conven­
tion than is ordinari ly rea lized. The best time. of course, to 
put in a plea for a meeting in a given city is either at or soon 
after the convention of a year ahend; then neat booklets in­
cluding a pithy description of the rapid transit facilities, along 
with the songs nf praise which tell of the general advantages 
of a city, can be circulated. or perhaps the personal influence 
of some responsible official of the company can be brought to 
h0ar, tog-ether with that of the board of trade. And when 
the convention arrives a great deal of traffic can be stimulated 
hy the judiciously prepared and distributed circular and news­
paper advertiseme nt. Both regular and special cars should 
he vigorously patronized durin g a com·ention, if the proper 
effort is made to bring them to the attention of visi tors. 
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Commutator and Brush Inspection Through Trap Doors 
\Vithin the last · few years the general tendency in car con­

struction has been to make no provision for trap doors in 
the floors over the motors, and thereby force the motor in­

spector to do all his work from the outside of the car. There 
is a good reason for this plan. Shop workmen are sometimes 
not very particular about \\."hether they soil the car or not, 

and even if they should think of it, the fact that by sitting 
dmvn on a seat when in their overalls they may rub quite an 
amount of grease into the plush would not prevent some 

of them doing so. Even when shop men try to be careful, 

more or less dirt r ethains in the ca r afte r they have been 
working on the motor through the tra p door s. Again, the 

pr esence of trap doors detracts quite a little from the ap­
pearance of the interior. This is especially the case when the 

floor is covered with inlay linoleum, a s is frequently done 

with interurban cars. The doors necessi tate cutting the 
linoleum and it is ve ry difficult to make a neat-appearing fit 

around them. 
But ·when car bodies a re moun ted low o n the trucks it is 

very difficult to make a satisfactory inspection of the com­

mutator and brushes from the outside of th e car. Sometimes, 
too, it is highly desirable to observe the ac t ion of the brushes 

whil e the motor is operatin g, and there are fre que nt occasion s 

when it would be of great advantage if the commutator could 

be seen from above. U nder the circumsta nces it might be• 
well to make a co mpromise in the matter of trap doors a nd 

provide sm all openings in the fl oors just la rge enough so that 
the commutator and brushe s could be seen thr0ugh them. 
There would, ho wever, be no n ecessity for these openings 

being mor e t han 6 ins. or -8 ins. square, or they might be 
made circular. T hese holes would not inte rfere at all with 
the arrangement of the seats or of the floor framing, a nd 

they would not be large enough to offer any encouragement 

to the repair man to try to change or adju st brushes from the 
in side of the car . 

The Transposition of High-Tension Wires 
An inspection of the data regarding high-tension lines as 

published in the souvenir issue of the STREET R AILW A Y JouR­

NAL shows that , while it is the practice on some systems to 
transpose the h igh-t ension wires at frequent intervals, on 

others no tran spositions a t all are made. Throughout all 

portions of the country practice is about equa lly as indefinite. 
T hose who transpose the wires do so from a theoretical stand­

point rather than from ac tually o bserving a ny ill effect s in 

systems ,vhere the wires ar e not transposed. In fact, from 
an operating standpoint, it is safe to say that the effects of 

transposition are in prac ticall y all insta nces unnoticeable. 

T his fact has led many to believe th at the expense entailed 

and the trouble occasioned in making tran spositions '"·as not 
warranted and they have erected their lines without them. 

But a theoretical consideration proves beyond a doubt that 

when the wires a re run straight there is an unbalancing or 
an inductive effe ct. However minute thi s effect, it exists 

nevertheless, and since it does exist an ex tra amount of fuel 

is required to get a certain am~unt of energy to the other end 
of the line. T he additional amount of coal used is, of course, 

ve ry small. It m ay amount to only a fe,v shovelfuls per 

day. The question of how to construct the lines should be 

reduced to the question of whether or not the cost of this 

very small amount of fuel is greater or less than the interest 

and depreciation charges on the additional investment re­

quired in transposing the lines. 
But difficulties are encountered in• solving the problem. 

\Vhile very little trouble is experienced in figuring out the 
extra investment in the line, it is almost impossible to arrive 
at definite results as to the amount of coal saved by transpos­

ing the wires. The price of a few tons of coal per year would 
pay investment and depreciation charges on several trans­

positions, and these few tons per year would amount to only 

a few extra shovelfuls in the course of a day. This amount 

is so small that tests of the whole plant would be productive 
of no reliable data. On the other hand, too much theory 

would be involved and too ma ny assumptions would have to 

be made in any attempt to compute the additional amount of 

coal necessary. 
Hov,:ever, if close attention ,vere given to the problem, 

some method could no doubt be devised to arrive at results 

that would show conclusively whether ,ve are warranted in 
going to the expense of making transpositions. In the mean­

time , since we knO\v definitely that no harm results from 

m aking tran spositions and we have every reason to believe 

tha t economy results from them, it appears that it would in 
m ost io -;ta nces be advisable to make them. 

Obscure Causes of Traffic Obstruction 
The obstruction of street-car traffic in large cities is due to 

a number of causes, most of which a re quite generally recog­

nized by operating departments. Some of these can be dealt 
with effectively, and others cannot be a ltered as long as 

urban condition s remain as they are. Delays at drawbridges 

a nd on account of heavy snow storms or excessive rainfall 
cannot be helped in most cases, and the loss of time incurred 

by vehicular a nd pedestrian interference is exceedingly diffi­

cult t o r educe. Hence it is held in some quarters that it is 

a lmost u seless to prepare closely-figured time tables for con­

gested routes, but even if this be true, some sort of a schedule 

is necessary to prevent confusion in the less crowded districts. 
Several less familiar causes of delay were brought out by 

\Ir. Timothy Connell in his car-service paper, published this 
. week. It is well known that cars must not arrive late at 

different points en route between terminals if the traffic is 

to be handled smoothly, but it is not so ,,.,ell appreciated that 
overspeeding of the schedule is a direct cause of delay to 

foll0wing cars. Irregular though the demands of different 

districts may be, there is always a sort of gravity flow of 
passengers toward the trolley lines in a large city which 

accumulates steadily and tends to swamp the accommoda­

tions in case the cars are not properly spaced in time inter­

vals. It would be most interesting and instructive if it were 
possible, by balloon for exampl~, to overlook all the streets 

of a great city at once and note the centrifugal and centri­
petal movements of traffic at night and morning, as well as 

the lateral movements of prospective riders toward the street 

railway tracks at different hours. It is surprising what a 

clear idea of the traffic in a busy street can be obtained from 
the upper stories of a high building. For example, only a few 
days ago the ,vriter of these lines watche~ from the seventh 

floor of an office building the work of several police officers 
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in clearing a path for a block or two for the fire department 

apparatus responding to a ca11, and the clearness with which 
the whole complicated situation could be appreciated sug­
gested the idea that at times it would be well for street in­
spectors to study the traffic from such a point of vantage. On 
the street itself the inspector is a part of the confusion; his 
range of Vision is necessarily limited; whereas if now and 
then he could look down upon the traffic instead of looking 
at it sideways, it might be very suggestive. A plan is almost 
always more easily grasped than an elevation. 

Overspeeding in the populous parts of a route leaves an 
excessive headway to the following cars and tends to over­
crowd them as long as the flow of traffic towards the car 
lines is even. Hence it is most important that cars be run 

on schedule, rather than ahead of time, thereby leaving heavy 
freights to the succeeding cars. In this connection the proper 
spacing of cars where they combine with other routes at junc­
tion points deserves careful treatment. Then there is the 

perennial and wel1-nigh threadbare question of excessive 
stops. We have so often pointed out the impossibility of 

rapid transit with long stops every few hundred feet that 

only a few words need be said at this time on the matter. A 
suburban line where in some parts of the route the cars stop 
three or even four times a minute is an unmitigated annoy­
ance to its passengers. The sum of the whole question is 
simply that the public desires rapid transit, as does the oper­

a ting company. In some way the pub1ic must be brought to 
realize that stops cannot be made at every block-at least in 

t he suburbs-and sometimes between, without destroying all 
attempts at a decently fast schedule. . If the public can be in­
duced to consent to the reduction of even a few stops on reg­

ular lines it will be better served in the end. 

In the Age of Concrete 
The once simple matter of building material has come to be 

a serious puzzle. Lumber , not many years ago to be had for 

a nominal price, has risen to a figure that renders its use 
for substantial structures at times almost prohibitive. Each 

year sees it growing rarer and there is very small prospect 

that it wil1 for many a generation become perceptibly 
cheaper as a building material. Within a comparatively short 
period it has r eally shown signs of passing from being a 
general structure ma terial to a mere finishing material. 

Frame houses there are building in plenty, but such timber 
and such framing! Stone and brick have risen enormously 

and the labor cost of handling brick has so increased as to 

1~ake a huge increment of cost. Hence the immense increase 
in the use of concrete, which now occupies a very important 

place in the building world. In view of the extent to which 
thi s material is being employed in the construction of power 

stations, car houses and sub-stations, a discussion of some of 
its properties may not be out of place. 

In the fir st place it is perhaps desirable, though needless in 
the case of those who have had experience with concrete, to 

utter a word of warning that when formed en 1nasse concrete 
cannot be left to build itself. It requires perhaps a little 
more careful engineering than other building materials, since 

it does not possess its full structural strength when put in 
place and varies very greatly in properties according to its 

composition. One can have as sorry an object lesson in 

jerry building with concrete as with any other material, and 

unless we mistake greatly the opportunities for receiving it 
increase daily. Precious little is accurately known about the 

theory of cement from the chemical standpoint, as witness 
the radical change of view made necessary by some very re ­

cent researches. On the purely practical side one finds a 
great variety of grades which for the most part are indistin-· 

guishable in quality save by testing. Any experienced 
builder can pass upon lumber or brick, but the shrewdest 
judge may fail on concrete until he has· tried it thoroughly. 

One cannot easily escape the chance of low-grade concrete 

save by eternal vigilance. T hi s, in fact, is a n ecessary fai ling 
with a ny material formed in bulk and of somewhat dubious 

quality until after a considerable interval of time. 
It takes no little skill and experience to draw proper speci­

fications for co ncrete and its reinforcement, and while the 
product is admirable for many riurposes, it does not meet all 

the requirements for a universal building material. The in­
creasing use of concrete block in various forms seems one of 

the most hopeful directions for improvement. The last word 
has not been said in this matter yet, and we look for very 

gr eat progress in the way of lighter and cheaper structural 

units, possessing the desirable qualities of brick for general 
use at a lower cost both for material and labor. T here are 

many possibilities, too, in the composite structures involving 
the use of both block and molded concrete with reinforce­

ment when necessary. 
It is not m er ely the modern steel-framed building that is 

in question, for with t he increasing scarcity of lumber and 

the rapidly rising costs of brick and labor the general build­
ing problem is getting very serious. :rvfore and more private 

houses are being constructed of concrete in one way and 

another. The methods, however, that have be~n worked 
out for office bui~dings need modification for this wider use, 

and in spite of the capital work afready done there is plenty 
of room for improvement. The attention of engineers should 

certainly be directed toward working out the very gr eat possi­
bilities of composite structures, especially with reference to 

buildings of the smaller classes. The mere matter of fire 

risks should compel a study of all the various possibilities fo r 
replacing wood in general structural work by fireproof ma­

terial. It would richly pay the fire insurance companies to 

hack an exha ustive investigation of t he question. The losses 
of a single year on wooden buildings are more than enough 

to cover the cost of determining a radical change in the 
interest of both safety and economy. Our American cities, 

at least as regards the suburban portions, are mere tinder 

boxes, and a conflagration like that in Balti more shows the 
danger of the old and the relative safety of the new construc­

tions \Vith overwhelming force. So long as timber even of 
the poorest quality is cheaper by a considerable margin than 

other building material it will be used at whatever risk. It 
is only by the persistent development of recent methods of 

building in the direction of low cost that the general use of 
fireproof co nstruction can be secured. Much, therefore, as 

we value the work of the past few years in improvement, we 

cannot refrain from reiterating that the ,vork is only half 

done while a very large class of structures still remains 
economic ally untouche<l and given OYer to rlangerous pre­
cedents. 
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STANDARDS OF CONSTRUCTION OF THE FORT WAYNE 
& WABASH VALLEY TRACTION COMPANY 

The engineering department of the Fort Wayne & Wa­
bash Valley Traction Company has within the last few years 
developed standards of construction which embody its latest 
practice in interurban and steam railway work. As the stan­
dards are well typified in the construction of the line recently 

100-ton electric locomotives, as are all the bridges now being 
erected by the operating company. In the city limits of 
Fort Wayne is the only other steel structure on the line. 
This bridge, which is also used as a wagon and foot bridge, 
crosses the St. Joseph River. 

Where small streams are crossed by the line, concrete 
culverts are invariably employed. These vary in size from 
those with barrels 2 ft. in diameter to one located near Bluff-

BRIDGE OVER THE WABASH RIVER AT BLUFFTON 

built between Fort \Vayne and Bluffton, Ind., a description 
of some of the feature s of this road is of general interest. 

The Bluffton line is owned by the Fort Wayne, Bluffton 
& Marion Traction Company, which, in turn, is controlled 
by the Fort Wayne & Wabash Valley Traction Company. 
This latter company, moreover, has 
had charge of the construction of 
the road and is operating it at the 
present time. It is through the 
courtesy of C. D. Emmons, general 
manager, and H. L. Weber, chief 
engineer of the Fort Wayne & Wa­
bash Valley Traction Company, 
that this publication is enabled to 
publish the follo,,ving account of 
the line. 

The road extends due south of 
Fort Wayne a distance of 25 miles. 
Bluffton, the southern terminus, is 
a city with a population of about 
6000 people. The only intermedi­
ate towns of consequence on the 
line are Ferguson, Yoder, Ossian 

ton with a 12-ft barrel. The general design of the culverts 
is shown in an accompanying drawing. The plans shown are 
for a fill of I ft. For every additional foot ~f fill 3 ft. was 
added to the barrel of the arch._ It may be noted in the 
drawing that the smaller culverts, those up to 4 ft. in diame-

«118'',.toc. 
~, 1"1;, 

and Kingsland, each of which con­
tains ·only a few hundred inhabit­
ants. The surrounding farming 
country, however, is rich and the 

S enion R -S. $tr~t Ry.Joum&I 

STANDARD PLAN FOR FLAT RAIL TOP CULVERT 

fa rme.rs are, as a rule, pros,perous and of a class having fre­
quent occasion to use the interurban system. 

The line is constructed on private right of way throughout 
its entire length, and for the greater portion of the distance 
it parallels the tracks of the Lake Erie & Western Railroad. 
In the region through which the line was constructed the 
ground is generally level, so much so, in fact, that a compara­
tively small amount of grading was necessary. One of the 
two steel bridges over which the track is carried crosses the 
Wabash River at Bluffton. It consists of two spans each IIS 
ft. long and was designed to support a loading of a train of 

ter, were constructed with circular barrels. The company 
had on hand a quantity of old 56-lb. standard section rails, 
and considerable eccinomy in mas□-nry construction was 
effected by utilizing these in the construction of "rail-top 
culverts." The rails were used to reinforce the flat top of the 
culverts by laying them on concrete retaining walls parallel 
to the track and with r8-in. centers. 

With regard to the width of the roadway steam road 
practice was approximated more closely than is the custom 
in interurban railway construction. In cuts on either side 
of a 16-ft. roadway are ditches 2 ft. in depth and 2 ft. wide 
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at the bottom. A width of 16 ft. at the top of fills assures 
·of practically no ballast being wasted by falling down the 
banks. • 

Throughout the length of the road the track is ballasted 
with 8 ins. of broken rock under the ties. Oak ties of stan­
dard size, 6 ins. x 8 ins. x 8 ft. are used and 70-Ib. A. S. C. 
E. section rails in 30-ft. and 33-ft. lengths are employed. 
The joints are laid broken and are made by means of Cam­
bria standard angle-plates and six-hole and fonr-hole con­
tinuous rail joints. In cities, however, 6-in., 72-Ib. and 7-in., 
70-lb. rails are used. 

Sidings are located at intervals of about 3 miles. These 
are of the stub end type and measure 150 ft. long in the 
clear. They are provided with throw switches and are 
lighted by electricity. 

The maximum grade is about 1¼ per cent, while there are 
no curve outside of the city limits greater than 4 <legs. The 
engineering department of the operating company has given 
considerable attention to the question of the construction of 
curves and the alignment of the trolley at the curves, an<l A 12-FT. CONC Rl.".T E CULV ER T !\'KAR BLUFFTO N 

NOTf. , Tt,e .. pl u ,11:refora ~l\o foufoot, 

Fo" """'Y·•<idit toolllfootof~ll&dd thl'ff feet 

to leD~lh <if horrcl of~l'C• c.t A-B 

lil:Y TO D1'1£:Xl>f0:,;s. 

,\.l'l - l::1tre,,.endthofbutcl 

C- D - llei : htofbeneh o-all. 

D-F. - root1•: d~plh 
F-U = Endhc',Jhtofwin~tnll. 

11-J = Ceatf/rpa••J>•!h• i;Lt 

J.Ji == Crownthid,,..,,.. 

l l-X= n 1ekne,,~t ,prin ~lo; lin,. 

R-S = Tl,~ kn~•• ~t foo1rng. 

su-~,t Ry. J,.,,,.,,_,1 

PLANS OF STA NDARD CONCRETE AR CH 

POLE TOl', SHOWING LIGHTNING ARRESTER TOP AND :METHOD OF 
MAKING FEEDER TAP 

specific field instructions giving full direct10ns 
for laying out curves are is~ucd in blue-print 
form. In general curves are spiraled and are 
constructed for a speed of 50 m. p. h. The 
length of the spiral is 6o ft. for each degree of 
curvature. The inner rail is not depressed, 
Lut all the super-elevation of the outer rail is 
obtained by raising it above its normal level. 
This is shown in the diagram on page 1036, 
taken from the sheet of fi eld instructions for 
laying out curves. The sketch also shows the 
method of aligning the trolley. This is al­
ways kept in the perpendicular erected at the 
center line of the track , and the deviation from 
the normal position is obtained by multiplying 
the gage of the tt·a ck by the elevation of the 
outer rail and dividing th e ,product by the 
height of the t rolley above the rail. 

A s in practically all ne,v work in Indiana, 
bracket trolley con structio n is employed. 
However , on curves for three or four poles 
span wire construction is resorted to, a~ 
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sho\'m in o ne o! the illustra tions. On tangents b racket arms 
a rc 7 It. long , hul on curves a 10-ft. arm is required because 
o f the method adopted in the alignment of the trolley. 

----

WAY STATION AT CO U NTRY LTNE 

I 
I 

Vl E \V SH O WING DE PT H OF BALLAST AND TROLLEY 
CONSTR UCTIO N ON CURVE S 

The poles between Fort Wayne and a point a few miles 
north of Bluffton are all 40 ft. long and carry high-tension 
cross-anus for lwQ circuits arranged in a triangle. A devi­
ation from the usual practice is made in the location of the 

cross-arm carrying the feeder and telephone wires in that arm. 
T his is placed j ust below the bracket arm instead of above it. 
The position of the c ross-arm, together with the fact that the 

O, · 

I 

I 

_i 
<l 

I 

I 

feeder is located OH the side of the pole 
nearest the track , made possib1e the 
stringing of Lhe feeder from a car with the 
least amount of labor. The feeder is car­
ried the full length of the line and is 
tapped in on the trolley at intervals of I 300 
ft. by means of a special feed-in hanger. 
The method of making the tap is well 
shown in an illustration on page 1035, 
which also sho,vs the manner in which the 
lightning arrester lead is tapped on to the 
feeder. T he a rresters, which are placed 
four to the mile, are grounded by means 
of a N o. 4 bare wire to a plate on the 
bottom of the pole. 

All stations, section houses, stock 
guards, outhouses and signs have been 
erected according to adopted standards. 
The standa rd stations arc constructed in 
sizes measuring 8 ft . x 8 ft., 8 ft. x ro ft, 
ro ft. x r2 ft., and 1 2 ft. x r4 ft. The one 
shown in an accompanying illustra-
tion is of the smallest size, and cost 
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STANDARD CROSS-SECTION, SHOWlNG RAlL ELEVATION 
ON CURVES 

complete approximately $85. The roof, which has a pitch 
of 1 to 3, has an overhang of 3 ft. To prevent break­
age of g lass the windows are covered with a heavy wire 
mesh. The shingled roof is painted red, while the body is of 
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lemon yellow with white trimmings. Inside the station is a 
switch for operating the "car stop" signal lamps on a pole 
near by. All highway crossings are protected by means of 
" watch, look, listen" signs of the trian­
gular type usually found at steam road 
crossings. In addition to a pole number 
every fifth pole has painted upon it the 
distance in miles to each terminal. 

POWER SUPPLY AND SUH.STATIONS 

At the present time only one of the two 300-kw rotary con­
verters for \vhich the statio n was designed is installed. All 
of the apparatus is installed in one room, and its arrangement 

A new power station, the plans of 
which were published in the STREET RAIL­

WAY JOURNAL , Oct. 13, 1906, is being built 
in Fort \Vayne by the holding company, 
and eventually this station will supply 
power to operate the line. At the present 
time power is obtained from an old gener­
ating station in Fort VVayne. The only 
sub-station on the line is located at Yoder, 
a small to,vn I 1 miles out of Fort \Vayne 
and 14 miles distant from Bluffton. The 
single high-tension line from the gener­
ating station in Fort \iVayne is carried on 
beyond the Yoder sub-station to Kings­
land, which is about 5 miles north of 
Bluffton , with the idea of eventually in­
stalling another sub-station near the TRANSFORMERS AK D SWITCHES IN THE YODER SUB-STATION 

southern terminus. The plan upon which the sub­
station is erected provides for the employment of one 
man as sub-station operator, passenger and ticket agent. 
The rear of the low brick building is oCcupied entirely 

may be seen by referring to an accompanying reproduction. 
The high-tension wires at 16,000 volts and 25 cycles enter the 
rear wall of the building through Locke wall insulators, and 
after passing through knife disconnecting switches drop to 

. . _d . ..::c-

~: . 

I NTERI OR Of,' YODER SUB-STATION, SHOWING TIIE RELATIVE CONSTRUCTION OF THE AP PARATUS 

by the sub-station. On one side of a central passage­
way leading from the sub-station room to the front of the 
building is the passenger \Vaiting roo m and on the other side 
is a freight room. The switchboard in the sub-station is so 
located that the b'reakers and instruments can be observed 
from the passageway ·which serves as an office. 

tht; hand-o perated oi l switches immediately below. The out­
going leads from the oil switches a re carried on an iron pipe 
framew o rk to oil-cooled transformers insta ll ed over a con­
crete pit underneath the floor. Thi s pit extends across the 
building in such a manner tha t the walls se rve as a foundation 
for the rotary converter, and all of the leads betv,reen the 
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converter, the transformers and the switchboard are carried 
in it in such a manner as to be easily accessible should occa­
sion ever require. The switches, transformers and rotary 
converter and practically all of the apparatus in the sub­
station is of General Electric manufacture. 

Aside from its construction features, the line described is of 
additional interes t because of the fact that it forms a part of 
a more direct route between Indianapolis and Fort VVayne 

18o lbs. pressure, superheated from roo to 150 deg. F. The 
engines are arranged to run under condensing conditions, 
but provision has been made for exhausting to the atmos­
phere on emergency through automatic exhaust valves. 
Piston valves are fitted to all cylinders, the high-pressure 
valves being of the variable expansion type, ope.rated from 
the governor through a special relay gear by which the cut­
off is adjusted to the most economical position. On this 

plan the power is carried at the higher 
loads by automatically varying the cut­
off, and at the lower loads by throttling, 
a combination which has been shown to 
give the best economy on all loads. 
Extra heavy fly-wheels are used and 
have a stored energy of 3400 and 46oo 
ft. tons for the d. c. and a. c. sets re­
spectively. The engines are designed to 
regulate within 2 per cent from zero 
loa<l to 25 per cent overload. 

Oil is supplied to all the bearings un­
der a pressure of 2o lbs. to 30 lbs. per 
sq. in. from oil pumps, in duplicate, 
worked from the high-pressure slide­
valve eccentric. T~1 e oil is distributed 
through a continuous system of pipes 
and channels, and the oil o::scaping from 

-- the bearings <lrains down into an oil well 

:___,_""'"""o'll!!!"!!'!-.,....-"::. in the crank pit, from which the oil 

~~-::-~-~£~~£~~~-!"-'!".'::._?"--:~~~cl r umps take their supply. Not only is 
- _ -- ~~ ~ • ----~ .-;.. ..__ ·,v'f"': the oil distributed to the governors, but 

there are also flow and return pipes in 
F R EIGHT AND TICKET OFFICE SUB·STATIO>r AT YO DER connection with the tail bearings of the 

electric generators, so that these, too, 
than that over which through service is being given at the 
present time. The present route by way of Kokomo, Peru 
and W abash is J48 mil es. The new route by way of Ander­
son, Muncie and Bluffton , of which the line described is the 
northern section, is about 20 miles shorter. 

NEW POWER STATION AT BIRMINGHAM, ENGLAND 

One of the most modern stations in E ngland is that re­
cently completed by the corporation of Birmingham and 
formally inaugurated Oct. IO. The station was designed by 
R. A. Chattock, city engineer , and is designed to supply d. c. 
power to the tramway system within two miles of the gener­
ating station, 5000-volt three-phase alternating-current sup­
ply to sub-stations in the outlying districts of the city, and 
direct-current su pply at 220 and 440 volts for commercial 
li ghting and power. The building is 275 ft. long and is 
divided into three sect ions, viz: the engine room IOO ft. wide, 
t he boiler room 8g ft. wide, and the economizer house 47 ft. 
wide, all of which extend the entire len gth of the building. 
Space has been provided for additional equipment. The 
present installation has a capacity of JI,500 kw, divided into 
7000 kw d. c. and 2400 kw a. c. The ultimate capacity will • 
lie 26.500 kw, divided into r3,ooo kw d. c. and 13,500 kw a. c. 

ENGINES 

T here a re six Bellis engines with cylinder dimensions of 
25 ins., 36¼ ins. and 55 ins. x 33 ins. stroke, each driving a 
I 500-kw generator, four of which are d. c. type and of the 
Dick-Kerr make, and two a re alternators su pplied by the 
B ritish Vfestinghouse Company. In addition there are three 
1000-hp Bellis engines, each operating a 625-kw~ British West­
inghouse a lternator, and two 18o-hp engines of the same 
make driving General E lectric exciters. Steam is supplied at 

are supplied with oil under pressure. The oil pumps are of 
the simple oscillating type, without valves or packings. ,. 

Each main engine is provided with its own surface con­
densing plant, arranged alongside the engine, each plant 
being proportioned to maintain a vacuum within 3 ins. of 
the barometer of the condenser with the engine on full load, 
the vacuum being specified not to fall below 25 ins. at thr 
maximum load of the engine with cooling water at a maxi­
mum initial temperature bf 85 deg. F. The cooling water ii­
obtained from the adjacent canal, there being a large inde­
pendent pumping installation for this purpose. The water 
is distributed to each condensing plant through a circular 
system of flow and return pipes in the engine house. The 
exhaust steam before entering the condenser passes through 
a "Baker" grease extractor, a sluice valve being fitted be­
tween oil separator and condenser, so that the condenser 
may be laid off for cleaning while the engine exhausts to 
atmosphere. The steam, however, will still pass through the 
separator, which acts as a silencer. There are 1767 three­
quarte11-inch brass tubes , an aggregate length of 4 miles of 
tubing in each condenser, presenting a total cooling surface 
of 4200 sq. ft. The air pumps are on Edwards' patent prin­
ciple, three-throw, with pumps 18 ins. diameter by 12 ins. 
stroke, running at a normal speed of 80 r. p. m., arranged for 
speeding up to 120 r. p. m., so as to enable each set of air 
pumps on emergency to serve two main condensers. An 
interconnecting air-pump suction main is provided for linking 
up any air pump to each condenser. The air pumps are 
alternately steam and motor-driven, the two methods of driv­
ing being thus equally divided throughout the engine house. 
These condensing plants and lubricating systems were de­
signed and constructed by Bellis & Morcom, equally with 
the main engines. 

The three 500-kw engines, also supplied by Bellis_ & Mor-
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corn , a rc of• their triple-ex pansion type, a nd generally similar 
in design to the larger units. The cylinders are 17 ins., 24 
ins. and 37,½ ins., with a piston stroke of 18 ins., and the 
engines run at a speed of 250 r. p. 111., driving alternating­
current machines. These three engines exhaust into a com­
mon surface condenser, which is a dup1icate of the plants 
supplied by the larger engines. 

GENE R ATORS AND AUXILIAR Y 1\IACITTNERY 

Tl1e fo ur 1500-kw Dick-Kerr direct -c urrent generators 
already mentioned are six teen-pole and are compound 
wou nd. It is intended to use these machines as ordinary 
shunt machines for the lighting supply, and as compound 
machines for the traction supply, the necessary alterations in 
the connections being effected on the direct-current switch­
board. 

Two 500-kw steam turbo-generators, built by C. A. Par­
sons & Company, have also been installed. These turbines, 

has ceased, and consists of a shunt-wound motor driving a 
compound-wound generator. It is also proposed to insta11 a 
200-kw rotary converter and bank of tran sformers to enable 
the extra high-tension alternating-current supply to be cou­
pled to the lD'w-tension direct-current supply, in order to avoid 
running a steam plant on both classes of supply at times of 
light load. It is also proposed to install a large storage bat­
tery, equipped with reversible booster, for equalizing the load 
upon the direct-current generators used for supplying the 
tramway system. 

CRANE 

A large overhead electrically-dri ven fo ur-moto1· crane, bui lt 
by Jessop & 1\ppleby Brother s (Leicester), Ltd., is installed 
in th e engi ne room. T he motors for thi s crane are series 
,vound a nd were supplied by the Bri ti sh \Vestinghouse E lec­
tric & Manufacturing Company, Ltd. 

S\VITCHDOARD 

The switchboard problem was quite complicated by the 

ENGINE ROOM, BIRi\II NG HAM 

logcther with two exciter eng ines, a re coupled to a surface 
condenser and set of motor-dri ven air pumps, supplied by 
\V. H. Allen, Son & Company, Ltd. The generators co upled 
to them are shunt-wound direct-current machines, giving a 
pressure of 460 to 520 volts, and each has an overload capac­
ity of 10 per cent. 

The 1500-kw British \Vestinghouse alternators are of that 
company's standard type, three-phase, 25 cycles and 5000 
volts. T he three 500-volt machines are of similar make 
and type. 

The rest of the electrical machinery includes two mo­
tor-driven balancers, each of 100-kw capacity, for dealing 
with the out-of-balance curre nt on the local lighting network; 
two 25-kw motor-driven three-wire boosters of the same man­
ufacturers to give the necessary increase in pressure on the 
ti unk main supply to the Dale End and Water Street gener­
ati ng stations, and a 200-kw motor generator, all built by the 
Phcenix Dynamo & Manufacturing Company, Ltd. The 200-
kw motor-generator is installed for g iving a direct-current 
supply to the tramway system off t he d irect-current lighting 
h11s-bars during light load at nighttime after the main tra ffic 

variety of current supplied, by the location of the power sta­
tio11 at some distance from the center of distribution and by 
the nature of the site, which necessitated locating the switch­
boards across one end of the building in order to bring out 
the large number of feeders properly to the distributing con­
duits. ·The space available \\'as so limited that it was decided 
to make it double-decked, and in part in two rows facing 
each other. 

Each of the main r500-kw d. c. generators is connected to 
its panel in the switchboard gallery by nine 9 1 7/17 cables, 
three posi tives, three eq uali zers or lighting negatives, a nd 
three rai lway negatives. All switches a rc mounted on the 
generator panel, which is 7 ft. 6 ins. in height, and is buil t up 
of three sections of 2¼ -in. black enameled slate, o n account 
of the weight of t he gear mounted upon it. amt of the force 
required to operate the heavy switches. Each of these panels 
has the somewhat unusual width of 4 ft. 6 ins. on account of 
the number of switches required, the size of the copper con­
nections, a ncf t he large clearance maintained between oppo­
site polarities and between c;opper and ertTth , this being held 
up to 4 ins. on a ll bus- har and 111a in machine connections, 
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wherever possible. This unusual clearance, which exceeds 
that on much a. c. gear of twenty times the pressure, has 
been considered advisable in thi s case on account of the 
enormous arc and consequent risk to fitt ers or operators 
which would arise in case of a fa ult across the bars. It also 
enables insulated spanners to be in serted between the copper 
conductors at the back to r each any of the heavy contact 
clamping nuts with minimum risk when the bars are alive, 
which is m ore or less essential, as ma ny point s of the board 
\\•ith connections to several sets of bus-bars cannot ever be 
com pletely killed at any one time. 

A ll switches and circuit-breaking devices for these heavy 

BOILER ROO:M, BIRMI NGHAM 

currents, as well as for all currents on this board from 2000 

to 10,000 amps., are of the British T . H. Company's la minated 
lever or brush toggle types, with finely la minated copper leaf 
co ntac ts firml y bedded on the opposin g surfaces by heavy 
pressure generally set up by powerful toggle action. VVhen 
arcing may occur on opening the switch, these brush con­
tacts a re protected by solid copper to copper auxilia ry con­
tacts, further protected in the case of th e circuit breakers by 
the usual quick-opening wide-break carbon to carbon con­
tacts. 

The alt ernating-current switch gear is considerably more 
simple than the d. c. gear, owing to the comparatively small 
amount of current required for the same po\'ve r , the much 
simpler conditions of distribution to be met, and the conse­
quent absence of boosters, simpli.city of the bus-bars, a nd so 
forth. The a. c. transmission work in Birmingham is un-

usually free from complications. There are to be seven sub­
sta tio ns, each to contain converters feeding the lighting and 
traction systems. 

The current is taken from the group of feeder switches 
through brick flues or uptakes above the engine-room floor 
to the switchboard gallery, on which are mounted the feeder 
bus-bars and oi l switch es in similar artificial stone compart­
ments. These switches are of the hand-operated type, 
mounted direct ly be hind thei r panels, and for economy of 
space a rc of the triple-pole t ype, all three poles being h andled 
in one com partm ent. 

T he switchboards and instruments were designed and built 
by tfle British Thom son-Houston Com­
pany, Ltd., with the exception of the indi­
cating instruments, which were made by 
E lliott Brothers, the whole being carried 
out to the specifications o f R. A. Chat­
tock, chief engineer of the electricity de­
par tment of the city of Birmingham. 

BO ILERS 

The boilers were supplied by Babcock 
& Wilcox, Ltd., and are of their well­
known " Land" pattern water-tube type. 
There are ten boilers, each having 6182 sq. 
ft. of heating surface, co nstructed £Or a 
working pressure of 18o lbs. per sq. in., 
and containing 28o tubes, arranged in 
twenty sections, each section have four­
teen tubes 18 ft. in length. 

Each boil er is fi tt ed with a Babcock & 
\Vilcox superheater, capable of imparting 
150 deg. F. of superheat to the steam pro­
duced by the boiler, containing also 898 
sq. ft. of heating surface, and consisting of 
eighty-e ight solid drawn steel tubes, 1,½ 
ins. in' diameter, bent U shape, and con­
nected at both ends to wrought steel 
boxes· or manifolds. The upper box or 
manifold is connected to the cross drum 
on the top of the steam and water drums. 
The middle manifold is connected to a 
wrought steel box on top of the steam and 
water drums, forming a steam outlet for 
the superhcaters. Each of the boilers is 
a lso fitted with a Babcock & Wilcox 
patent double mechanical chain grate 
stoker, each double stoker consisting of 
two 5-ft. x 10-ft. s tokers, giving a total 
grate area of 100 sq. ft. Each grate con-
sists of an endless chain of short cast-iron 

grate bars linked together and actuated by passing over drums 
at the front and rear, the front drum being revolved by a 

worm and worm wheel. 
Each boiler, including mechanical stoker and superheater, 

is estimated to evaporate 24,000 lbs. of water per hour with 
¾ -in. natural draught , and assuming coal of at least 10,000 

B. T. U.'s. 
FEED PUMPS 

The boiler feed pumps were supplied by G. & J. Weir, Ud., 
Cathcart and consist of four of this firm' s well-known smglc 
direct-ac~ing pumps, series III. type, each 9,½ ins. diamet~r 
by 12¼ ins. steam cylinder by 24-in. stroke. Each pump 1s 
capable of delivering 8ooo gallons of water p~r hour _at 12 

double strokes per minute. These pumps are s111gle-cyl111der, 
double-acting and vertical. The steam' is used expansively 
and the cut-off can be regulated from the outside while 
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the pumps are working, thus re­
ducing the steam consumption. 

CONVEYO RS 
The overhead coal bunkers in 

the boil er house are capable of con­
taining 2000 tons of coal, and a 
very com plete system of coal con­
veying gear has been inst a1led by 
The Nev./ Conveyor Company, 
Ltd., for feeding these and at the 
same time for dealing wi th the 
ashes from the boiler fires. The 
method of <lealing with the cool 
and ashes is briefly as follows: 

Coal may either be brought in 
by barges on the canal which runs 
at right angles with the boiler 
house, or by means of carts. If 
by the former means, the coal is 
discharged by hand on to a 24-in. 

· tand conve:Yor of the Robbins type 
which runs the full length of the 
bas_in. This conveyor is capable 
of dealing with 6o tons of coal per 
hour when running at a speed of 
200 ft. per minute, a nd has its top 
rollers of cast iron spaced out 5 ft. apart, and t he bottom roll­
ers spaced about IO ft. apart. The end drums are 30 ins. di­
ameter. All spindles and shafts throughout this conveyor 

CABLE CONDUIT, BLRMINGHAM 

D. C. SETS AT BIR ~U N GHAh-1 

arc supported by gun metal bushed bearings o f an extra 
heavy pattern. 

About 50 ft. from the delivery end of band conveyor the 
latter is inc1ined upwards at a n angle o f about 20 deg. in 
order that sufficient height may be obtained for the weighing 
machine. This machine is of t he Klein make a nd is entirely 
automatic in its action, recording the amo unt of coal brought 
in by the barges. The weighing machine di scha rges into a 
collecting box on the g round level, from which coa_l is led 
by means of c hutes to the cavity bucket co nveyors. When 
coal is carted into th e station the carts a re unloaded directly 
into this collect ing box, a nd do not pass over the band con­
veyor a lready described. 

The gravity bucket co nveyors are two in number, each 690 
ft. long, but provision has been made for fixin g a third con­
veyor (for use in the coal_ store ) a t a later date. They are 
fed by means of the shoots from the coll ecting box through 
patent automatic fillers, a nd have each a capacity of 60 tons 
per hour when traveling at about 45 ft. per minute. They 
consist of steel buckets built of ¼-in. plate suspended fro m 
pins in the cha in at intervals of 2 ft. 1 a nd are free to swing 
in any direction. The chain is of an extra heavy type, being 
of the double-stra nd stamped steel pattern, and is supported 
from the path rails by rollers a t intervals of I ft. At each 
corner where the direct io n of travel is cha nged, h eavy cas t­
iron wheels (turned on face) are fi x ed to reduce frict ion to a 
minimum. 

Briefly, the run of co nveyors is as foll ows: O n receiving 
coal from the fillers , t he conveyo rs r ise t hrough weather-tight 
casings to a h eight of 46 ft. above the canal. They th en 
turn a t right angles a nd run para llel with the g round fo r a 
dista nce of T 10 ft., passing over the ca nal a nd a sh bunke rs 
to a point immediately inside the wa11s of the boiler house. 
They arc supported on this plane by a buil t wea ther-t ight 
bridge, which in turn rests on the ma in a sh bunker s. I nside 
the boil er house they again tur n upwards fm a nother 20 ft . 
and resume their horizo ntal travel, passing over the coal 
storage bunkers, wh ich are about 2 40 f t. long. T he driving 
gear is s ituated at the top corner of the boi ler house next the 
canal , and consists of heavy cut steel wheels driven by mea ns 
of motors, the whole being mounted on a solid fra mework of 
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steel and cast iron. At fixed points over the bunkers trip­
pers are arranged so that coal may be discharged into any 
bunker at will. 

On r eaching th e end of the coal storage the conveyors 
descend t o the basement a nd pass back in front of the boilers, 
receiving the ashes on their return journey. On reaching 

SIDE VIEW OF CO N VEYUR 

th e canal enci of the house tbc conveyors again rise to the 
level of the weather-tight bridge and, passing back under the 
coal strand, deliver their ashes into either of the two ash 
hunkers, which are situated o ne over the roadway fo r loading 
into the carts, a nd the other over the canal for loading to 
barges. Conveyors on deliYering their ashes descend to 
original level and ar c again ready for loading with coal an d 
going t hrough the same cycle of operation s again. T he ash 
bunkers m entioned above are each constructed of m ild steel 
and are supported by a heavy framework of built joist suit­
ably braced and stiffened, each lmnker h aving a capacity of 
60 tons of ash es. 

The motors driving the plant are of the Electric Construe-

CONVEYOR FROP.1 INSI DE OF BOILER R OOM 

tion Company's make, one 16-hp m otor being used for each 
96o ft. of gravity bucket conveyor , and one 6-hp motor for 
the 300-ft. long band conveyor. T he shoots from the ash 
and coal bunkers are made of _¼-in. mild steel plate , a nd at 
the top of each, for the purpose of cutting off t he supply, is 
fitted a patent double-swing door operated by levers and 
hand chain. 

STEAM PIPING 

The high-pre ssure steam section consists of wrought steel 
lap-welded pipes I 2j'4-in. and Io¾ -in. external diameters by 
¥s in. thick, 8¾ -in. and 7¥s-in. external diameters by 5-16 
in. thick, 6¼ -in. and s¼-in. external diameters by ¾ in. 
thick, 4)/,-in. 3)/,-in. and 2ji-in. ex ternal diameters by 5 

E .N D VIEW O F CONVE YO R 

gage thick. The 12-in., 10-in. , 8-in a nd 7-in. pipes have solid 
welded fl anges fa ced spigot a nd fauc et , and the sma1Ier sizes 
stamped steel flanges scr ewed and expanded on, faced plain. 
A ll j oints are made with T aylor's corrugated coarse type 
copper joint rings and Dix on's graphite, while the bolts are 
of special quali ty steel, machined under h ead to insure a 
perfect fit . A ll branches are electrically welded on. 

ECONOMIZE RS 

T he econ omizer s are of the Green special high-pressure 
type, suitabl e for a pressure of 200 lbs. to the square inch, 
a nd each section consists , of 1280 tubes, arranged in four 
separate machines, each containing 320 tubes. Each machine 
is d ivided into three groups, the groups of pipes being 
coupled together at the top a nd bottom by copper expansi~n 
elbows. The economizers are fitt ed with the usual safety and 
blow-off valves, the vertical pipes are 9 ft. long and 4 9-16 
ins. diameter. T he main flu e dampers are so arranged that 
a ny one of the economizers can be isolated for cleaning pur­
poses without stopping the whole instal1ation. The scrapers 
of t he fo ur m achines are worked by means of a motor and 
counter-shafting. The total heating surface. of the pipes is 
12,800 sq. ft. , and the capacity 8000 gallons. 

One chimney stack has bee.n ere~ted •for the first equipment 
a nd the fo undation s of a second stack ha·ve been put in up to 
the floor level of the economizer house. The stacks are 15 ft. 
internal diameter and 230· ft. high'·,"being lined with fire brick 
for a dista nce of 50 ft. frqm the base. f 'i-.. 

CIRCULATINd WATER PUMt ) IO U SE 

The circulating water pump house fs' equipped with two 
20-in. steam-driven centrifugal pumps a?l~ .o_ne 12-in. motor­
driven centrifugal pump, supplied by W :· ·1--r: Allen, Son & 
Co., Ltd. The steam pumps are fitt~d wfth exhaust steam 
grease separator, surface condenser, ,a nd .Edwards' type air 
pump. The pumps deliver their 'water, ,..~t\,to a system_ of 
piping supplied by John Spencer, Ltd,, tge,, pipes be,iAif ' <>f 
riveted steel , 24 ins. in diameter, and rut\tling complelet;t 
round ihe engine house. J' ~~{ ;i · ' t; 

The make-up water required from the town mafljls ' is- passed 
through an exhaust steam feed water heater of the Berryman 
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type, into which the ex haust steam fro m the feed pumps is 
discharged. 

SUB-STATIONS 

Of the five sub-stations, the Camden Street sub-station is 
the first that has been completed and put to work. The 
description of this sub-station may be taken to apply to the 
other sub-stations mentioned above, the equipment in each 
being identical in design, though necessarily somewhat varied 
in a rrangement and capacity as the sites and the require­
ments in eac h district have necessitated. T he whole of the 
equipment, w ith the exception of the storage batteries and 
the combined balancers and boosters, was supplied by the 
British \1\Testinghousc Electric & Manufacturing Company, 

LA YING MA I NS ON THE SOLID SYSTEM, Il lRl\HNGHA)f 

L td. The rotary convert ers are each of 300-kw capacity out­
put. At present two of these are arranged fo r giving a 
direct-current railway supply, at a pressure ot 550 volts. Ai r­
blast transformers and stor age batteries are used. The latter 
were supplied by The E lectrical Power Storage Company, 
Ltd., and consist of 256 cells, arranged across each side of the 
three-wire cable network , 19 c0ells at the end of each battery 
being used for regulating purp.oses. 

The ultimate capacities of the five sub-stations range from 
1500 kw to 3700 kw. 

CAilLES AN D FEEDER DISTHlBUTHIN 

T he cable work at the Birmingha m installation has been 
carried out by Callender's Cable & Construction Company, 
Ltd., and is of a very extensive character. One of the en­
gravings show s the central portion of the basement under 
the engine room connecting the switchboard with the other 
end of the building. · This portion of the building has been 
divided into three subways with a series of stone shelves 

·built one above another into the side walls. One shelf is 
provided for each generator for each of th e four cables con­
nec ted to it , viz. , positive, negati ve, equalizer and shunt wind­
ings. The d. c. cables are insulated with vulcanized rubber 
and are fireproofed with asbestos braid. The a. c. cables are 
of the three-corei paper-insulated} lead-covered and armored 
type and a re carried in a separate subv1ray. 

The feeder system outside the station is divided into dis­
tr icts corresponding to the various generat ing and sub-sta­
tions; each sec tion is fed by three-wire feeder cables, pro­
tected by fu ses in the station and coupled solid to the net­
work in underground boxes or feeder swi tch pillars. T he 
positive railway feede rs are of standard co nstruction. T he 
negative feeder s, hO\vever, are triple concentric, this style 
having been u sed in order that adjustments may be made in 
the resistance of each cable and the potential drop ad justed 
to suit the traffic. Pilot and telephone cables, the latter giv­
ing communication between the power sta tion and the feeder 
switch pillars·, arc included in the equipment. 

The whole of the cable work in the streets is laid on the 
well-known Callender sys tem, as shown in the engraving on 
this page. The low-tension cables are of the paper insulated 
vulcanized bitumen type, carried on pot bridges in earthen­
ware tro ug hs which are run solid with bitumen. The trough is 
galvanized steel wire armoring which is laid o.ver the lead and 
is connected to earth every roo yds. by means of a cast-iron 
pipe fixed vertically into the ground beneath the cable and 
packed with loose coke. --------PAPER ON SCHEDULES AND TRAFFIC IN BOSTON 

Practical car service was the topic discussed by the N ew 
E ngland Street Ra ilway Club at its meeting of Xov. 221 which 
was held as usual at the American House, Boston. Vice­
President Potter was in the chair , on acco unt of the absence 
of President \1/insor. T he speaker of the evening was T im­
o thy Con nell , supervisor of time tables of the Boston Ele­
va ted Rai lway Compa ny. 

Afte r pointing out the need of suiting car service to the 
requirements of the traveling public, with due regard for the 
commercial interests of the operating company :Mr. Conne ll 
urged the importance of considering the tr aveling habits of 
the residents of the various di stric ts served and noting the 
hours during which they make the g reatest use of the car s. 
In Boston and its vicinity the character of the travel may be 
classed somewhat as fo llows : 

4---6 a. m. Light traffic, employees of markets, restaurants, 
janitors, porter s, etc. 

6--7 :30 a. m. Increased traffic, laboring and mechanical work­
ers. 

i :3o--8 :30 a. m. Maxi1hum traffic, store and office employees. 
8 :30--9 :30 a. m. Merchants, professional men, decreasing vol­

ume of traffic. 
9:30 a. m-3_:30 p. m. Shoppers, tourists, etc., normal and 

profitable traffic. 
3 :3o--6 :30 p. m. Homeward traffic and rush hours. 
7-7 :4.5 p. m . Theater and concert traffic, inward bound. 
IO- I I :30 p. m. T heater and concert traffic, homeward bou nd. 
Night car s. Light tra ffic. 

This night traffic , while not direc tly profitable financ ially, 
is a great accommodation to those by whom it is patronized, 
and is a necessity. In the end a large indirect revenue· is 
derived by a generous policy in regard to night cars, for 
people are inclined to settle in those districts where cars are 
available at a ll hours, even though they may have no occasion 
to use the night ca rs, and the increase in population thus at­
tracted helps materially in upbuilding the day traffic, amply 
repaying the compan_y" for the night cars. 
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This completes the general plan of car service for week'... 
days, except that custom demands a sligh t cha nge on Satur­
day afternoons, ,vh en a great many return home at I o'clock, 
instead of between 5 and 6 p. m. as on oth er days; and oth er 
changes have to be made to meet any a bnormal demand fo r 
transportation which may ar ise. On Sundays and holidays 
the periods of traffic chan ge considerably, requiring a to tally 
d ifferent schedule to meet the travel, of w hich the direction 
and t ime are to tally diffe rent from that on the ordinary week­
day. The busin ess section is practically deserted, and the 
t ide of traffic is directed toward the residential district s, or in 
the summ er , to the country and seashor e resorts. O n these 
days even more attent ion is requ ir ed than on weekdays, since 
the traffic is m uch heavier at t imes, being compressed into 
fe \ver hours, chiefly from I to 10 p. m., but varying somewhat 
a ccording to the weather conditions. 

D uring th e hours of normal traffic on the Boston E levated 
sys tem, fro m IO a. m. to 3 p. m., there are constantly in use 
716 surface cars and 96 elevated cars, the latter comprising 
twenty-fou r trains of four car s. In th e rush hour between 5 
and 6 p. m. this number is incr eased to 1375 surface car s a nd 
150 elevated cars, the latter com prising thirty five-car trains. 
During th is hour the cars carry from 70,000 to 75,000 per sons 
on an average. To show the difficu lties arising from traffic 
congestion, on Boylston Street in the space of one-seventh of 
a mile between A rlington Street and Berkeley Street, during 
t he rush h our mentioned 239 cars pass each way, or 478 car s 
total in both directions. These cars have an average h ead­
way of only fifteen seconds and an average spacing of I 50 ft. 
On Wash ington Street, between Adams Square an d Hanover 
str eet, one-eighth of a mi le, 34 cars pass during the rush 
hour, or one car every eighteen seconds. At t he corner of 
\ Vash ington Street and Sumner Street 300 cars pass in the 
several directions; at De\vey Square, 250; at the Dudley 
Street transfer station, 225, and at Sullivan Square 235 cars 
all pass during the hour. The greatest efforts to preserve an 
efficient service have to be made by the operating department, 
and to see that the cars, hindered as they are by vehicles and 
other obstructions, are kept moving with some degree of 

regularity. 
\Vhoever maps out a car service should be perfectly fa­

miliar with every district covered. Close, personal observa­
tion at a ll hours of the day is essential. Conductors' rec­
or ds are to a certain degree valuable helps in ascertaining 
the amount of the traffic, but on account of the constant shift­
ing of passengers at transfer points these may be misleading 
as to the distribution of travel. Observation at such points 
of vantage is most desirable. and it is not necessary to traverse 
the entire lengths of all the routes to get the information de­
si red to make the service both agreeable to the public and 
profitable to the company. It is not sufficient in laying out 
a car service to confine one's attention merely to one district. 
T he proper' spacing must also be consider ed·, wh ere cars com­
bine with other lines at junctions, since to neglect this wi ll 
lead to an erratic headway and an uneven service. T he cars 
from different points should enter upon a trunk line at proper 
intervals. 

Even though an apparently perfect schedule may be laid 
out with a view toward giving the utmost satisfaction to the 
public and at the same time prove the greatest commercial 
success to the company, still this same schedule when put into 
operation may be so poorly run as to suit neither the public 
nor the company. This disarrangement may be asc r ibed to 
some of the following causes. 

I. Low_ voltage. 
2. The . slow or" indifferent motorman, v,rho does no t fore­

see t'he ~~nditions which he is likely to meet, nor fami liarize 

himself \vi th the tra ffi c which he is likely to encounter at 
t imes of abnormal travel. He has more headway than be­
longs to h im and consequently his car is overcrowded­
through his fa ilure to ke~p up, and he is continually arriving 
behind his schedule. 

3. Comment might also be applied to the conductor who 
allows his platfo rm to become overcrowded, without any 
effor t on his part to move fonva rd the passengers in the car. 
Delays thus occur in the stops, when passengers get on or off. 

Cars a re sometimes delayed by the overspeeding of a pre­
vio us car th rough a populous part of the route, which leaves 
an excessive h eadway to the fo llowing car, which is in con­
sequence overcr owded. T he schedule ought to be as closely 
as possible adhered to. Starters should be prompt, even to 
the qua rter minute, in starting cars. Alertness and prompt­
ness to s tart on signal would result in a smoother car service 
an d fewer complaints from the public. Other causes of ob­
struction are vehicles on the track, adverse weather condi~ 
tions, drawbridges and grade cro ssings. Some of these de­
lays are to tally u navoidable, but they must be offset as far as 
is possible. 

Disarrangement of car ser vice tends to bring down blame, 
not to say great annoyance, upon the management of the 
company fro m d issati sfied patrons who claim ~hey are not 
given sufficient accommodation in the way of transportation. 
To satisfy these patrons, m ore cars than are necessary must 
at times be run, at a n addi tional expense not justified by the 
revenue. Fewer car s would be required to do the work if the 
schedule were properly adhered to. 

With regard to th e remedy hinted, in cases of unwarrant­
able obstruction to car tr affi c ca used by vehicles, police offi­
cers wh en patrolling their routes should be compelled to pay 
some attention to these cau ses of obstruction, and to see to it 
that drivers of vehicles do not thus infringe upon the rights 
of t he great traveling public. 

One of the greatest detriments t o that rapid transit which 
is t he chief desire of t he public to-day is the prevalent fre­
quency of stopping places, espec ially on lines where the 
headways are very close, in such cases retarding the move­
ment of the cars to such an extent as to more than offset in 
ti me lost the supposed advantages gained by the nearness of 
stops. Hence in es tablishing stopping places, it would be 
well to consider wh at effect they will have upon the running 
time schedules, \vhen weighed \vith the supposed increase in 
the number of patrons. On lines w here the headway is very 
freque nt, m uch less service would be required if the cars were 
properly operated as to time and regularity of intervals, as 
this would insu re a proper and even distribution of passen­
gers, instead of the fir st car being crowded with those follow­
ing pract icaily empty. 

---..--
On account of large increases in the package and freight 

business into Toledo, the t erminal station on Huron Street, 
Toledo, is being enlarged by the erection of another floor, 
which will be used for office and storage. It is stated that the 
amount of pack age freight ha ndled in and out of Toledo is 
increasing at th e rat e of 2,000,000 lbs. per month over that 
handled las t year . 

T h e Spokane & I nland Ra ilway Company, controlled by 
the Inland E mpire E lectric Railway Company, of which Jay 
P. Graves, of Spokane, is president, has installed a four­
tr ain ser vice between Spokane and Waverly, 35 miles south 
of Spokane. The equipment is the latest approved pattern 
and the roadbed is one of the best in the Pacific Northwest. 



OECHlllER I, 1906. ] STREET RAILWAY JOURNAL. 1045 

CONVENTION OF THE INTERNATIONAL STREET AND 
INTERURBAN RAILWAY ASSOCIATION AT MILAN 

The biennial convention of the International Street and 
Interurban Railway Association was held on Sept. r7 to zr 
this year at Milan in connection with the I ntcrnational Ex­
position in that city. It was one of the most interesting in 
the hi story of the association, not only on account of the 
actual business transac ted but also because of the excursions 
to the novel electric railway insta llations in the neighborhood, 
in \vhich the delegates participated. 

1V[ore than four hundred members of the Inte rnational 
Street and Interurban Railway Association, as well as many 
ladies, accepted the invitation of th e I talia n govern ment and 
the municipality of Milan to participate in this meeting. In 
addition the governments .of Germany, Austria, Belgium, 
Bulgaria, Denmark, Spain, F rance, Greece, Hungary1 Italy, 
Norway, Roumania and Russia were officially represented at 
the convention by thirty-ni!Je delegates, i ignifying thus an 
increased interest in the work of the body. A mong th e gov­
ernments r epresented at Milan, it might be vvell to cite par­
ticularly that of Denma rk, whi ch appoi nted its M inister of 
P ublic \~orks to attend in person. 

FIRST SESSION 

At the opening session there were present, in addition to 
the actual member s of the association, a considerable num­
ber of r epresentatives of the national, city, provincial and 
municipal govermn_e nts, among whom might be mentioned 
His Excellency 1fr. Dari , assistant secretary to the 11in is­
ter of Public \ i\forks; Mr. de Castigl ione, representin g the 
.parliamentary deputation of Milan; Mr. Bian chini , chief in­
. spector of the Italian State Raihvays; Senator Gavazzi, repre­
senting the city of Milan; President Salmoraighi, president 
of th e Chamber of Commerce, etc. 

In t his openin g session Mr. J anssen, general ma nager of 
the Brussels Tramways, and president of the associat ion , wel­
comed th ese gentlemen who had honored the session with 
their .attendance. The Assistan t Secretary of State, Mr. 
Dari, replied, assuring the delegates of the g reat interest 
which the Italian governm ent took in the deliberations of th e 
associat ion. A fter a speech from the representative of th e 
city of Milan, Mr. Janssen yielded the chair during the fir st 
session to H is Excellency Mr. Dari, as honorary chai rman. 

The first question of the day was that relating to elect ric 
trartion on interburban lines, on which Eric Gerard, th e di­
rector of the Montefiore Eiectrotechnical Inst itute, of Liege, 
had prepared a paper. As Mr. Gerard \vas !-]Hable to be 
present at the meetin g, the paper on this subject ,vas pre­
sented by M. Thonet , general manager of the Societe d'Enter­
prise GenCTale de Travaux o f Liege. 

Mr. Gerard first referred to the remarkable results secured 
by electricity in the operation of city tramways, ,,rhich had 
led to the general adop,tion of this motive pO\ver on inter­
urban lines and to a study of its application for th e service 
of steam trunk lines. This latter application h as advanced 
slowly, for the principal difficulties ,vhich are to be con­
quered are not of a technical character. On the other hand, 
the interurban lines which had been equipped electr ically 
with success are numerous, and it is not difficult to foresee 
that elect ricity will be genera lly adopted on lines of thi s 
character. 

An exam ination of the lines already equipped shows a 
great variety of equipment. Direct current , polyphase a nd 
single-phase systems and their combinations have been put 
in opera tion. This variety of met.horla .has disconcerted many 

people. None of t he systems is absolutely superior to th e 
other ; each particular case has to be made an object of specia l 
study. Mr. Gerard then reviewed briefly the different sys­
tems and considered the ir advantages and disadva ntages. H e 
then referred tu th e test now being conducted in S,veden 
under the auspice,; of the Swedish government , in which 20,-
000 volts is being used on t he tr olley wire. Three companies 
have apparatus under t rial , the \Vestinghouse Compa ny with 
a 25-ton locomotive equipped with 150-hp motors ; the Sie­
mens-Schukcrt Company with two 36-ton locomotives, each 
with three 110-hp motors, and the A llgemeine E lektricitats 
Gesellschaft several motor ca rs each with t\vo 120-hp \ .Vinter ­
Eic hberg motors. H e also referred to the Oerlikon 14,000-
volt converter locomotive and the Rouge and Faget experi ­
ments with permutators. H e also referred to the electric 
locomotive built by the A lioth Company for the Paris, Lyons 
& Mediterranean Railway a nd equipped v,dth A uvert & Fer­
ra nd rect ifi ers, a nd also to the work which is being carried 
on with gasoline motor cars. 

:rvr r. T honet, having presented the report of Mr. Gerard, 
,vhich treated the subject from a technical sta ndpoint, dis­
cussed cer tain economical considerations which entered into 
the question. H e remarked tha t th e problem of electrifica­
tion of systems ought to be studied in a different manner 
from that ,vhich concerned the equipment of lines in cities, 
where the population is such that th ere is a continuous and 
heavy tratlic , and on interurban li nes which require o nly cer­
tain train s per day operating on a definite schedule. A nother 
considerat ion is the ca rriage of freight, which on lines of 
heavy traffic ought to be done by trains composed of many 
cars, so as to render the operation as economical as possible 
a nd to allow th e collection and dist ribution in the evening 
at the di ffe rent stations of cars loaded during the day time . 
Most in te rurban lines have one large city terminal a nd serve 
a scattered population, and it is cer ta in that the electrical 
equipm ent of such lines increases the number of pas­
sengers and is more desirable even for freight traffic. Out­
side of the question of traffic that of expense of operation 
ought also to be conside red. It has been shown that electri­
fication recluc.es the tota l consumption of fuel , ,vater , oil, etc., 
as ,vell as the expense of maintena nce. \1/ith the same ex ­
penses, therefor e, the service and consequently the passen­
ger traffic can be increased. M r . Thonet then cited the 
Mersey Railway, whi ch since the electrification o f its lines 
has been abl~ to reduce the cost of train-mile from 76 
cents to 31 cents. These results a re brillian t and encourag­
ing. Mr. Thonet concluded by requesting that for the next 
meeting of the associat ion a reques t should be Jllade froln all 
the companies ,vhich had introduced electrification on th eir 
lines, for figures on th e results a nd the advantages which 
they had secured from the c hange and the precise details 
of th e cost of introducing electric traction. 

The association approved the su ggestion and the president 
announced that the question of elec trification on interurban 
and suburban lines would be taken up again at the next 
convention. 

E. A. Ziffcr, civil engineer of Vienna and president of th e 
Bukowina Interurban Railway, then presented a paper on gas 
engines and producers. An abstract of this paper was pub­
li shed on page 479 of the STREET RAILWAY Jou RNAL for 
Sept. 29, 1906. There was no discussion. 

The afternoon o f t he t hird day was reserved for a 
visit to the principal electrical factories of Milan. In 
the evening a t 6 o'clock the delegates were entertained at 
a banquet offered by t he Italian government an<l presided 
over by the assistant secretary of the !\1inister of Public 
Works. 
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S ECO N D SESS1 0N 

T he chairman of the second session was 1-fr. Salmoraighi, 
president of the Chamber of Commerce of :t\Hl an 

The first question was the discussion of the proposed ra ting 
of motors, presented by Messrs. Kapp, of Birmingham ; 
Rasch, of Aix- la-Chappelle; Blonde!, of Paris ; d'Hoop, of 
Brussels; !\1acloskie, of Berl in; Swinburne, of London, and 
\1Vysling, of Zuri ch. This report was published in the STREET 

RAILWAY JouRNAL for Sept. 22. 

Prof. Kap11, who was fo rmerly secretary of the German 
Inst itute of E lectr ical E ngineers, presented the report in 
person. H e remarked that the com mission had reta ined as 
far as possible the regulations a lready adopted by the Ger­
man I nstitute of E lectrical E ngin eers for stationary motors. 
Sinc-e the ado ption of these rules, however, the science had 
made important advances, especially as regards methods oi 
measurement, and the code proposed to-day contains a num­
ber of improvements. After a discussion offe red by Messrs. 
JUlius,of H aarlem ; Pcdriala, of Bru ssels, and P irani . of Rome, 
the association voted unanimously to adopt the recommenda­
tions suggested by the commission. 

M r. U lbricht, delegate of th e government of Saxo ny, con­
gratulated the association on having taken the initiijtive in 
the adoption of a rat ing fo r street ra ilway motors. l"f c appreci­
ated parti cularly the defin itions which had been determined 
upon. H e remarked that owing to t:1e development of ga s­
oline omn ibuses he hoped that a s imilar set of ru les on rating 
would be adopted for in ternal combustion motors. The pres­
ident .s tated that this subj ect ,vould he taken up at an early 
meeting of the executive committee of the association. 

The second paper taken up was that re lating to the ad­
,·a ntages and disadva ntages of sectionalizin g the overhead 
,iystem. Two reports _on this subj ect were presented, one Ly 
). [r. Rasch . professor in the Polyteclmic Institute of Aachen, 
the other by i\J r. Piazzoli, ,nanagcr of the Palerm o Electric 
Ra ilway Compa ny. A.11 abstract of these papers will be 
found in the STi<EET RAILWAY J OURNA L for Sept. 22 o n 

pages 436 lo 438. 
These two papers were not discussed, but the association 

expressed the wish that the different compan ies should make 
tes ts to determine the practicability of sectionalizing the over­
head sy~tcm a nd co nnecting the sections, as outlined in Mr. 
Rasch·s paper. 

:Mr. C.Cro11 , of Brussels, then presented a paper on the de­
sign of car bodies, published on page 478 of the STREET R AlL­
WA Y J OURNAL for Sept. 29. 

:Mr. H eude, official delegate of the French government, ex­
pressed himself as completely in accord with the co nclusions 
of 11:r. GCron. H e hoped that the association would pass a 
resolut ion li miting the minimum width of the car body rec­
omm ended by the association a t 2.3 meters (7 ft. 6_½ ins.). 

i\ 1r. Grialou , manager of the Lyons Tramway Company, 
also approved the recommendat io ns of 11r. Ge rou a rid the 
Suggesti ons of 11r. H eude. H e remarked that with cross 
seats a sli ght increase of IO cm to 15 cm (5 ins. to 7½ ins.) 
in the width of the car permitted an increase oi practically 
one-third in its capaci ty, because it was then possible to seat 
four people in a row instead of three. H e thought that 
\\-hC' re cars :ire not obliged to run o n the lines of another 
company it is desirable to allow the greatest latitude in the 
choice of dimensions in order to .<-ecure the greatest possible 
width. 

}Tr. Koehler, of Berlin, thought it undesirable for the 
assoc iation to suggest to the authorities that they permit in 
the future widths of 2.3 meters or even of 2-4 meters. These 
width of tread and in base and height of rails and the use of 
There was another question in regard to cars which was a 

very serious one. In nearly every city _in Europe the types 
of cars are entirely different. It would be highly desirable, 
as in the United States, to reach a greater uniformity than 
at present. The height of the car is also a n important ques­
tion, and :rvrr. Koehler ex pressed a wish tha t this would be 
taken up at the next meeting. 

Mr. Ulbricht, the official deleg::i te of the Saxon government, 
called the atte ntion of the associat ion to the importance of 
defi.ning the safe minimum clearance between cars when Pass­
ing each other. 

Mr. Geron expressed himself as in accord with the sug­
gestion that the dimensions of cars should be taken up at the 
next meeting, not only from the standpoint of width but also 
from that of the other dimensions. 

The afte rnoon was devoted to a visit to the Exposition. 
About 4 o'clock the delegates reassembled at the Belgian 
section of the Exposition, where they were officially received 
by Count von der Burch, com missioner general of the Belgian 
government to th e exposition. Th ey were invited by him to 
inspect the different portions of-this section, espec ially that 
reserved fo r ra ilway and tramway apparatus. 

I n the evening the delegates visited, upon invita tion, the 
power station of the Edison E lectric Illuminating Company, 
which, as is known, operates the lightin g and tramway system 
in Milan. J-T ere they listened to a n address by l\fr: Semenza. 
chief engineer of the company, on steam turbines a nd their 
application to electric service. 

The entire clay of \rVednesday, Sept. 19, was given up to a 
trip to Lake l\Iaggiore upon invitation of the North IVIilan 
Railway Company. A special train took the delegates to the 
lake, where there was an excursion by boat. Aiter four hours 
ano ther trai n took the party to Como, where in the evening 
they were tendered a ba nquet by the two Italian associations. 

THIRD SESSION 

T hr chairman of the third session of the association was 
:\fr. Saldin i, who represented the m~nicipality of Milan. At 
this meeting two papers on track construction were presented, 
one by Mr. Dubs, manager of the :\farseilles Tramways, the 
other by l\fr. Busse, chief engi neer of the Berlin T ramways. 
·Mr. Dubs' paper was prese nted in abstract on page 434 of the 
STREET R A I LWAY JoU RNAL fo r Sept". 22. 

11r. Busse's paper was devoted especially to the method of 
trnck con struction followed in Germany. He dwelt first on 
the desirability of keeping the tramway service, so far as 
possible, independent of the general vehi cular movement on 
the street. This is best secured by operating over a reserva­
tion , but unfortunately such a plan is not often feasible. It 
should be the aim, however, of the companies to avoid, so 
far as possible, the co nstruction of tracks in well-paved 
streets, because a good paving naturally attracts other ve­
hicles to the use of the street. Streets paved with asphalt are 
especially to l::re avoided, not only for this reason but because 
of the difficulty of keeping up the pavement where it abuts 
against the rails a nd also because in narrow streets lined with 
high buildings, the rigid track construction required with thi5 
paving increases th e noise, which is much greater than on a 
street with a good block pavement. \rVhere tracks have to be 
laid in as phalted st reets :Mr. Busse recommended block paving 
between the rai ls. A nether suggestion was the installation 
in broad streets of refuges in the center of the street at which 
the cars could stop. The great increase in number of auto­
mobiles in the streets accentuates the desirability of this plan. 
In referring to ra il sections, he recommended an .increase in 
width of tread and in base a nd height of rails and the use of 
longer ties. He then called attention to electrically-operated 
track tools, especially grinder5 for taking out rail corrug:-
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tions and electro-magnetic chippers for breaking up concrete 
sub-construction. H e staled that the use of picks i.n breaking 
up the concrete was undesirable, as it loosened the connec­
tion between the rail a nd its concrete base for Considerable 
distances. The result was that repairs :when conducted in 
this \Vay very often did more harm than good. According to 
the speaker, the concrete ought to be broken only by special 
apparatus designed for the purpose. He was also opposed 
to mixing concrete by hand a nd recommended electrical mix­
ers. Hand mix ing is not ap t to be . thorough, and the result 
is that the concrete wi11 have weak spots. The joint question 
is by no mea ns settled, and might be considered for the mo­
ment to be in a sta tionary condition. There is room for con­
siderable study upon thi s problem, and experience with new 
systems of joints is g·reatly needed. Another point upon 
which infcirmation is greatly desirable is that relating to ra il 
corrugation. This subject is receiving the attention of both 
manufacturers and users of rails. 

Mr. Grialou, of Lyons, suggested tha t if the subject of 
track construction ,vas taken up at the next meeting, a com­
parison be drawn between ri gid co nstruction on concrete, 
such as is genera lly emj)loyed in Germany, and the more 
fl exible construction on ti es preferred in France. J le be­
lieved the latter r educed rail corruga tion. Taking up then 
the question of joints, he thought that a special investigation 
oug ht to be made on the relative expenses of maintenance of 
different types. H e remarked that joints which a re good 
mechanically are often those which are the most expe nsive to 
renew. 

Mr. Van Bogaert, de legate of the Belg ian ·government, 
referred to a remark of M r. Dubs, who stated in his report 
that a soft metal angle-plate was more desirable than one of 
harder metal. He stated that the International Railway 
Congress at VVashington had reached the opposite conclu­
sion. He added that America n practice had shown that very 
hard steel angle-plates of 80 kg (1j6 lbs.) were more desir­
able than the 55-kg (121-lb.) angle-plates usually employed 
in Europe. H e added that the Belgian government was pro­
posing to conduct a test on angle-plates des igned to fi t the 
contour of the rail exactly. H e· concluded by stating that 

• American practice tends toward the u se of staggered join ts, 
that is, not having the joints in one ra il directly opposite 
the middle of the other ra il , but slightly in advance of the 
opposi te joint. 

Mr. Busse, of Berlin, replied that he was no t in favor of 
broken joints. During a number of trips which he h ad made 
in America he had noticed that tracks laid with broken joints 
gave double the number of shocks. These shocks are na tur­
ally less in America than in Europe on account of the better 
methods of supporting the cars on trucks used there. It 
was decided to take up the subject again at the next meeting. 

:\fr. de Burlet 1 general manager of the Societe Nat ionale de 
Chemins de fer V icinaux 1 of Belgium , then presented a paper 
on "I nterurban Track Construction," printed on page 433 
of the STREET RAIL\VAY J ouRNAT. for Sept. 22. 

In the discussion on this paper ·Mr. Resal, of Bordeaux, 
sta ted that he had rece ntly been obliged to replace a shor t 
section of track equipped with the overhead system wi th the 
condu it system. All the rails were welded with the Falk 
joint. The track was removed by cutting the rail into length s 
of from 40 111 to 50 111 (130 ft. to r6o ft.), and he believed 
that it was possible to handle rails of this length on the street. 
The ques tion of transporta tion from the mill, of course, was 
a different matter. H e beli eved, however, from his experi ­
ence in Ilordeaux, that it mi ght be possible to uti lize to ad­
vantage longer rails or at least a joint which Could he put on 
the ra ils before they were placed in the streets. 

Mr. Liebmann, of Magdebourg1 said tha t in the track con­
struction of interurban lines it is generally thought that the 
heaviest rail is the most easy-riding. H e believed that the 
weight of the rai l had less to do with the riding than the other 
accessori es, especially the ties. H e especially recommended 
long and well-ballasted ties as a factor in reducing the cost of 
maintenance. 

M r. Julius, of H aarlem, said that on a number of lines he 
had recently changed th e joints from opposite joints to 
brok en join ts. The riding of the cars was much more easy. 

Afr. Thonet, of Li t!ge, requested information on the sub­
ject of steel and reinforced concrete tics, which have recently 
been used to some extent on the Italian governme nt lines. 

It was decided to take up this subj ect again at the next 
convention. 

In th e afternoon the delegates accepted the invitation of 
t he Tessin Company to partic ipate in an excursion to the 
Chartreuse de Pavie. 

F U URT H SESSI ON 

'fh e chairman of t he fo urth sc~sion was 1 1r.,J anssen, presi­
dent of the associat ion. 

T he fir st paper presented was on the use of ,vattmeters 
a nd other current recorders for cars by Mr. \Vattmann, man­
ager of the municipal tramways of Cologne. A n abstract of 
this paper appear s on page 435 of .the issue of the STREET 
RAILWAY J OURNAL for Sept. 22. 

In the discussion ).1r. Koehler , 0£ B erlin , referred to the 
state ment of Mr. \i\Tattmann that it was dcsirab1c to publish 
the names of the moto rmen making the hes t records in the 
economy of current required to operate their cars. He said 
that such a pla n might produce a spiri t of emulation and 
bring results on a small system where all the motormen 
knew each other. On a large system he thought that this 
kind cf me ntion vrnuld not be sufficient, but would have to 
be supplemented by prizes of some kind. But, to make these 
prizes of any effect, they must have so me intrinsic value, and 
their cost would naturally reduce to a considerable amount 
a ny advantages secured in cutting down the co nsum ption of 
current by the motorman. On the other·hand, t here a re inher­
e nt objections to th e award of prizes by the management to 
employees. This was shown by the experi ence of the Ger­
man State Rail ways, where prizes wer e formerly given to 
those employees who made. the best records in economy of 
coal and oil. B ut there was so much dissatisfaction and so 
many claims fo r re\vards from individuals \vho thought they 
were entitled to recognit ion that the plan was abandoned for 
an increase in wages accorded to all employees when the 
record reached a certain figure. 

).fr, \ i\fattman, in replying to ::vir. Koehler , admitted that 
on large sys tem s the difficulties suggested might be encoun ­
tered, especially as any sentiment of dissatisfaction and di s­
content might h e encouraged and utilized to the disadvantage 
of the co mpany by the socialistic party. He thought that 
di sputes might be more numerous, however, if certa in indi­
viduals were given an increase in wages in lieu of a 
prize. 

M r. Paulus, of N uremberg, thought that the distribul io n of 
prizes for economy was a n argument agai nst the claims of 
the social istic party, as it recog nized the principle of personal 
reward for good service. 

Mr. Grialou, of Lyon s, believed that in their dL sire to 
eco nomize current motormen mig 11t be inclined to operak 
their car s recklessly and so cause more accidents th an other­
wise. H e believed also that the motorman would not be so 
careful in maintaining sch edules. 

1\fr. \Vattmanu replied tha t his cx pc1·ic11ce had not ind ica terl 
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any increase of accidents due to the adoption of car watt­
meters. 

Mr. Battes, 0£ Frankfort1 said that current recorders had 
been adopted on a 11 of the cars in his city, and that on an 
a nnual cost per current of from 600,000 to 700,000 marks 
($150,000 to $175,000) an economy of from 17 to 20 per 
cent had been secured. He had never noticed on his sys­
tem the objections mentioned by Mr. Grialou; on the con­
trarv th e number of accidents had decreased and schedules 
had~ been maintained much better. He added that there was 
a tendency to attach too great an importance to gradual 
acceleration, and as a matter of fact he was taking off part 
of the resistances used on his cars. He was also opposed to 
rewarding motormen for economy of current. He thought 
that in many cases such prizes would be detrimental to the 
service, because the motorman who was the highest on the 
list as far as current consumption was concerned was often 
undesirable from everv other. On the other hand, a fir st­
r ate man from other sfandpoints often could not quite re1ch 
the same record for current consumption accomplished by 
others. It was to avoid all these reasons for discontent that 
the Frankfort Tramways have always been opposed to any 
system of bonuses. 

Mr. Stahl, of D tisseldorf, agreed with the remarks of )fr. 
Battes, a nd he also said that, while all the cars in Diisseldorf 
a re equippe·d with curre!1t recorders, no increase in the num­
ber of accidents or difficulty with maintaining the schedule 
had been noted. 

F urther discussion on this point was postponed until the 
next meeting. 

The next subject discussed was that of braking. Two 
papers were presented, one by Mr. Petit, chief en gineer of 
the National Railway system, of Belgium, in favor of air 
brakes, the other by Mr. Scholtes, manager of the Nuremberg 
Tramways, in favor of elect ric brakes. T hese papers are 
published in abstract on pages 431 •an1 432 of t he STREET 
R AIL w A y JOURNAL of Sept. 22. 

In t he discussion ::..fr. G rialou, of Lyo ns, referred to a re­
mark of Mr. Petit th at one of the pri ncipal disadvantages of 
the electric brake was its dependence upon the trolley line, 
and said that he thought that the electric brake was r:-.ore 
easy to operate than the air brake. T he only advantage of 
the latter is its automatic action in case of a parting of t~e 
coupling in trains consisting of motor cars and trail cars. 

Mr. Pedriali, of Brussels, said that :rvir. Petit in his repor~ 
referred to the elect ric brake as operating less rapidly than 
the air brake. His experience did not confirm this point. 
It was generally accepted fo r several years that cars equipped 
with electric brakes would not stop rapidly. The cause was 
in th e motors, whose commutators would get greasy, but 
modern motors are so well designed that braking with them 
can be effected with the same rapidity and reliability as with 
air. He concluded by adding that th e conclusions proposed 
by :Mr. Scholtes were perhaps a little too extreme. H e be­
lieved that it would be desirable not to adopt any resolutions 
on the subj ect. 

Others who took part in the debate were Messrs. Watt­
mann, of Cologne; Dix, of 1·funich; Soberski, of N uremberg; 
Koehler, of Berlin, and Thelemann, of Diisseldorf. No 
action was taken on the recommendations made by Messrs. 
Scholtes and Petit. 

The final paper presented at the meeting was on maximum 
speeds for interurban lines. This paper was presented by 
::..rr. Krasa, chief engineer of the Czernowitz interurban rail­
way, and appears on page 479 of the issue of Sept. 29. 

The final session of the association was concluded by the 
business meeting. After the report of the secretary and 

treasurer, the association elected as an honorary member 
1--fr. Nonnenberg, who had been its devoted secretary from its 
organization up to 1902, but who had been obliged to resign 
active work in connection with the association in that year 
on account of his numerous business engagements. The 
association then elected to the executive committee C. de 
Burlet, general manager of the Societe Nationale des Chemin!:. 
de fer Vicinaux, of Belgium; Ch. Thon et, general manager 
of the Societe d'Entreprise Generale de Travauxl of Liege; 
W. Hihner, general manager of the Strasburg Tramways, 
and K. Paetz, general manager of the Hamburg Tramways. 

In the afternoon the delegates accepted the invitation of the 
Edison Electric Illuminating Company and of the 119nza 
Tramway Company to visit the beautiful royal park at Monza. 

The following day the delegates divided into two groups, 
one to inspect a series of tests conducted on the Westing­
house single-phase system with which the Brembana Valley 
Railway has recently been equipped, the other party to visit 
the Valtelina three-phase road. 

In the evening the delegates again united as guests at a 
banquet offered by the city of Milan. 

---+♦•---

CONCRETE PILE CONSTRUCTION NOTES 

In the STREET RAILWAY JouRNAL of Nov. ro editorial 
reference was made to the use of concrete piles in power­
house construction. In this connection a few particulars of 
some recent work on the foundations of a brick freight house 
in Iloston may be helpful in a practical way to street railway 
men, con~idering the use of concrete piling on their own 
properties. . 

The work consisted of driving 191 standard 16-in. Simplex 
co ncrete piles varying in length from 19 ft. to 39 ft. accord­
ing to the nature of the ground, which consists of from 15 ft. 
to 21 ft. of loose top soil overlying a stratum of stiff, blue 
clay. The piles are capped with reinforced concrete footings 
along the wall lines, and with plain concrete footings at those 
points where interior columns carrying the roof are sup­
ported. The superst ructure is a one-s tory brick freight 
house, 512 ft . x 50 ft., subdivided by lateral partitions into· 
four panels, and so equipp ed that each panel is practically a 
separate freight house in itself. The walls and roofs are 
carried by the piles, the floor itself being sup.ported upon the 
ground between the column footings and the outer walls. 

At the request of the Building Commission of the City of 
Boston, a pile chosen at random by the Commission was 
subjected to test after it had remained in the ground one 
month, and the concrete cap resting upon it had set for ten 
days. The pile tested happened to be the one least liable to 
stand a fair test, being several feet shorter than the others 
in the immedia te vicinity, and showing a record of a smaller 
number of hammer blows than the other piles in the same 
panel. The actual load for which the pile was designed is a 
portion of the roof load plus the weight of a wooden column 
and the concrete footing, aggregating in all about ten tons. 

The test consisted in loading the pile with steel rails in 
increments of about 4.5 tons until an appreciable settlement 
took place. No appreciable settlement occurred until the 
load had reached 21.4 tons, when a settlement of .007 ft. was 
observed. The load was then gradually increased to 35 tons, 
or 3.5 times the load to be carried by the pile, and a settle­
ment of .059 ft. was observed. 

The method of installing these piles consisted in each case 
of driving a hollow steel cylinder, 16 ins. in outside diameter 
and Ji in. thick, with a blunt detachable point to the re­
quirecl depth and filling the cylinder with concrete consisting 
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of 1 part Portla nd cement , 2¼ parts sa nd and 5 parts L¼-in. 
crushed stone, the concrete being mixed wet enough to insure 
puddling and the prope; fi ll ing of all voids. A specia l design 
of bucket was used, ,,vhich dropped 3.5 cu. ft. of concrete 
in to the fo rm a t a time in such a manner that the concrete 
rammed itself effectively. When th e fo rm was fi lled it was 
pu11ed out of the ground, leaving in place a ru gged mo no­
lithe column 16 ins. in diameter from top to bottom and pre­
senting a highly frictional surface t o t he surrounding earth , 
with an end bearing a rea of 2 01 s. ins. 

A simple empirical formula for determining the safe load 
for this type of pile is : 

where 

2WH 2WHa 
B=- --+----

P+ r (P+r)Af 

B = safe bea ring value of fi nished pile in tons. 
P = penetrat ion at last blow in inches. 
p = average penetration of all blmvs in inch es. 
f = coefficient adapted from pract ice= 40. 
A= end area of pile in square feet. 
a= side area of pi le in square feet. 

W = weight of hammer in tons. 
H = height of fall in feet. 

-----+·♦+----

HOW TO ANALYZE TRAIN TESTS 

BY SID NEY W. ASHE 

A speed-t ime curve may be truly te rm ed "the ra ilway ma n's 
indi cator diagram." Given a series of speed-time curves ob-· 
tained from service t ests and the corresponding values of 
energy consumption as determined with a recording watt­
meter, and from this an experienced ia ilway man is able to 

learn nearly all that is necessary about a g iven equi pment. 
From such speed-time curves th e fo llowing fa cts are at once 
apparent : 

The max imum speeds ; 
The schedule speed ; 
The average speed between stops ; 
The speed passing curves; 
The initial rate of acceleration ; 
The rate of braking; 
T he distance traversed; 
The duration of st ation stops; 
The ability of a motorman in manipulating the a ir brakes; 
Whether the resistance points of automat ic control ar e 

properly calculated ; 
W hether the limi t swi tch o r throttle relay is properly ad-

just ed ; 
Whether there are delays at stations or on t he road ; 
W hether the motorma n coasts sufficiently; 
What m aximum distance could be t raversed in a given time 

with the equipm ent under consideration ; 
VVhat trac tive effort is exerted while accelerating; 
W hat braking effort is exerted by t he brake shoes. 
In the above list the write r has assumed that the train 

we ig ht a nd the profi le a nd contour of the road is at hand. 
Such informa tio n is usua11y in possession of th e ra ilway 
operator. Should the operator possess a set o f characteristic 
curves of th e motor he will be able with ease to dete rmine 
whether the rate of acceleration used is the m ost eco nomica l. 
F rom wattmeter readings may be determined the effective 
or heating value of th e current a nd also the energy consump­
tion in watt hours per ton mile. 

To show how the results of an ope rating tes t may be 
ana lyzed the writer submits herewit h a report prepared in 
connection with a series of tests made upon elevated ca rs. 

The test about to be described was performed upon a single 
car equipped with unit switch control operated by a very 
competent motorman. The car was equipped with the latest 
a rnJ most approved devices, being an inst ruction car. It 
was operated o·ver the Fifth Avenue line of the Brooklyn 
Rapid Transit Company, a profi le of which is given in Fig. 
1. In order to make _the test an instrument was used which 
recorded speed with extreme accuracy. This train testing 
was described by t he writer in the Sept. 8, 1906, issue of th e 
STREET RA1LWAY JOURNAL, 

REPORT SUB!IUTTED 

It is interesting to study the results of a tra in test made by 
the writer upon instruction car "999," ow ned and operated 
by th e Brooklyn Rapid T ransit Company, Mr. Hussey being 
the motorman in charge. This excellently equipped car, 
operated by as competent a motor man as :Mr. Hussey, cer­
ta inly should represent ideal service conditions. \Vi th a car 
equipped with automatic control , the proof of the ability of a 
motorman must be largely determined by the manner in 
whi ch the a ir brakes are manipulat ed . Refer ring to the V-T 
curves, F ig . 2, obtained from t his tes t, considering t he brak­
ing portion, the fac t is at once apparent tha t the cur ves are 
smooth, changes of speed are regul ar, an d the ra te o f ac-

TABLE I. 

:: P::d .s __ s ... .s B ... Bu') B __ 

1

~1 is d: am ~: •:1d• d: 
~~ I ~-a I':~ .,,~ ..c:<Z ,50 -=~ ~,z 

STATIONS. 

ioo ;~ ~ ~ ~.... ~ "1 g l ~.., 
-D-,st-,n_re_m_m_,-,.,-.--. 1 0 .2U 0331~1~034~1D.231~ 
.M.:u:1mum speed (mph) .. 2U. O 33 () 31 6 32 0 31 4 30. 4 32 .2 39.8 
SpeedJllss'gcurves{m.p.h .• 10. 2 , . I ..... ... {'·' 

3.6 
Rr.rn.timebetwecnstations .. 70. 0 GJ O 57 .0 00 0 G3 0 5G.O 48.0 129 . 
Stations stops (s'.!c.) .•... ·· t 12.0 12.5 12 0 I 9 0 9 5 15. 75 }5.5 I S. 
Aver.agesp::edbetweensta ... 13.4 U) 43 20 05 18 61 17. \JO 19.50 24.1 II.I 
In itial rate of acceleration 

(m.p.h. p.scc.) . 1.23 I 38 l 14 I 25 1. 16 1.19 1.43 1.38 

Total D[stance =2 . .'.i9 mib. 
Total Time = 544+ 101¼=645¼. 
Schedule Speed=2.50X5280/li45¼X1A7= 14.21 m. p. h . 

(5J1}/Jook~ ~47)~vcrsion factor converting feet per second to miles per hour 

celeration reasonably high, showing excellent control of the 
air by th e motorman. Considering th e accelerat ion portion 
of the V-T curves, the c ha nges in speed a re uni fo rm1 t he 
acceleration remarkably constant , showing the ope rat ion of 
the control excellent, the operation of t he limit switch satis­
factory, and t he proport ionate cutting out of resistance prop­
er ly calcula ted. I n the original record a few slight irregular­
ities occurred in th e curves, but t hese were so insig nificant 
as not to be worthy of consideration. I t may also be noticed 
th at t he spee<l at which the motorman piloted his car ar ound 
curves was well within safe limits. Concluding th e prelim­
inary rema rks it is safe to assume that this combination of 
car and motorman typ ifies high opera ting condit ions. 

COJ\'Sl DERATl ON OF SPEED VALUES 

T he speed-time curves, Fig. 2, show t he variation in speed 
over t he F ift h Avenue L ine on t he way from New York 
between A tlantic Avenue and T wen ty-Fifth Street. T he dis­
tance between stations, the maximum speeds, the speeds 
a round curves, the ra te of acceleration, the schedule speed, 
the station stops, and t he running time between sta tions are 
given in Table-1. 

The schedule speed fo r t he ru n indicated was 14.21 m. p. h. 
Comparing th is va lue with regular service conditions, the 
writer feels that t he value would be lmver if the car had been 
run in connect ion with a regular train, for the stat ion s tops 
were of short duration, varying from 9 to 15 :J/4 seconds, the 
passenger load was light and was practica11y constant. 
Moreover, the motorman main tained the power "on" in a l-
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most every case until within a few seconds of applying the brakes. Further­
more, the car consisted of a single unit and the conductor was in close con­
nection with the moforman. 

Concluding, there is every evidence to indicate tha t a schedul e speed of 14.2 1 

m. p. h. is about the very best possible to obtain wi th this equipment over the 
conditions of grade and curvature that exist between these stations, namely, 

Atlantic Avenue and Thir­
ty-Sixth Street. 

T he a verage speed be­
tween s tat ions varies be­
t ween I 1. ro and 24. 10 m. 
p. h., creating a mean 
average value of 18.07 m. 
p. h. 

ACCELERATION VALUES 

Referring to Table 1, it 
may be noted that the ini­
tial rate of acceleration 
varies from 1.14 to 1.43 
111. p. h. per second. The 
la tter value of 1.43 occurs 
wh en the t rain is leaving 
Twentieth Street. At this 
point there is a down 
grade of 0.9 per cent. Be­
tween Atlantic Avenue 
and St. :Marks, 1Jcar At­
lantic, there is o per cent. 
grade and a cur ve does 
not occur until the train 

&. Ry. J~«r ~.:I 

FJG. 4.-CURVES FOR ENERGY VALUES has covered over half the 

Ampot oi;i 
FTG. 3.- CHARACT ERISTIC CURVES OF WESTI NGHOUSE 50 C 

AND 50 E MOTORS 
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distance to the next station. At this point the rate 
of acceleration was 1.23. The only similar condition 
of g rade occllrs at Sixteenth Street. The rate o{ ac~ 
ce]eration at this point was 1.19. The va)ucs 1.23 and 
1.19 compare favorably. The question naturally ar ises as 
to whether it would not be more desirable from an 
eco nomic standpoint to accelerate at a higher rate, have 
a larger period of coasting and obtain in this man11er the 
same schedul e with less energy consumption. To investigate 
this point more fully, consider the characteristic curves for 
the motor with which the car was equipped, Fig. 3. Taking 
the one-hour rating as the only safe working basis £or a 
motor, reference to the temperature curve "a" shows that at 
60 minutes, one hour, the current value is approximately 2 70 

amps. The tractive effort for this current value is 3000 lbs. 
T hese values are £or 33-in. wheels and a gear ratio o( 19 :52. 
Although the diameter of the car wheels on the motor truck 
of the "99911 was 31.6 ins. and the line voltage was approxi­
mately 575 (average) whi le accelerating, the value of 3000 

lbs. tractive effort is su ffi ciently close for the purpose a t 
hand. The to ta l car weight including passenger load was 
pract icall y 81 1000 lbs. The additional equipment in this car 
was considered as practically equivalent to the weight of a 
trailer that woul<l be allotted to each motor car. As the car 
is equ ipped with two motors the tons per motor arc 
81,000/2000 X 2 = 20.25. 

Consider the run between Third and Ninth Streets, as there 
arc no curves but a grade of r. 143 per cent. T he resulting 
tractive effort per ton after a consideration of grade and train 
resistance is ng.1. This tractive effort would produce an 
acceleration of (119.1 X .01098 = 1.29). 

T ractive effort per ton = 3000/20.25 = + 148.0 
Trac tive effort per ton (grades) 1.143 X 20 = - 22.9 
Tract iye effort per ton (train res.) 6.o 

Total resultant + 119., 
Formula for resultant train acceleration: 

a= .01098 ( I - C - f ± g) 
\Vhere a = accelerat ion in miles per hour per second. 

t = tractive effort per ton of motor. 
c = equivalent traction due to curves in pounds pe~ 

ton. 
f = equivalent traction due to train resi stance in 

pounds per ton. 
g = equivalent traction due to grades in po,,mds per 

ton. 
(See Ashe & Kciley Electric Railways, page 26.) 

T he acceleration value obtained from actual test w.as 1.25 

and the value calculated above is 1.29, showing that the 
average current while accelerating was slightly under 270 

amps. 
This check shows that the motors are of the proper horse­

power capacity for the service which they have to perform. 
As a ma tter of facl the total train weight coul<l be slightly 
heavier, as the motor mounted under a car has much better 
ventilation than when mounted on a stand, and its temper­
ature curves are determined as in Fig. 3. 

Granting that the moto rs are of the proper capacity the 
question a rises as to whether the rate of acceleration could 
not be raised slightly and the same schedule perfo rmed (as 
previously stated) with less energy consumption. To discuss 
this condition the through acceleration must be determined. 

Through acceleration A = V /T. 
Where V = average speed between stations and T = run­

ning time between stations. 
Between Third and Ninth Streets: 

Therefore, 

V = 18.61 miles per hour. 
T = 6o seconds. 

A = 18.61/00 = .3101 _(termed Am). 

The correction for this value to apply the curves (Fig. 4) 
in Mr. Cary T . Hutchinson's paper presented before the 
American I nsti tute of E lectrical Engineers would be ex­
tremely small, about I per cent. The Am would reduce to 
approx irnately A === .3 l3. Referring to i\.f.r, Hutchinson' s 
<.: urves showing the relation between through acceleration A 
a nd initia l acceleration a, it may be noted that for a level 
t rack, no curves, with an initial acceleration of 1.5 and a 
th rough acceleration of .3 the watt hours per ton-mile are 97, 
whereas with a value of a, of 2, the value becomes 94. For 
a value of I for a, the watt hours per ton-mile are I 14. 

Co nsidering the through acceleration of the example under 
considerat ion of .313 for A, the variation between a === I and 
a = 1.5 is still greater. Remembering that the maximum 
acceleration obtained was for Twentieth Street, where a val_ue 
of 1.43 occurred, and that this was due to a down grade of 
.9 per cent, it would seem that it would be advantageous to 
raise the rate of acceleraticn slightly. This is advised on the 
assumption that l\1lr. Hutchinson's curves apply to the partic­
ular motors used, and a lso because there is such a wide 
\'ariation in the energy consumption between the ini tial ac­
celerations of 1 a nd 1.5 for a through acceleration of .3. For 
the same through acceleration, namely, .3 (between the value 
of a of .2 and .3), the small saving in energy consumption 
would hardly justify the increased motor capacity necessary. 

CONCLUSION 

From the above results the writer would advise having 
performed a series of tests using different gear ratios deter­
mining the watt-hour consumption per ton-mile for different 
schedules with a view to selecting a more economic initial 
acc eleration, for this given through acceleration. --PROPOSED EUROPEAN TRACTION SYSTEM EMPLOYING 

RECTIFIED SINGLE-PHASE CURRENTS 

The Paris-Lyons- .Mediterranean Railway is carrying out a 

series of tests at its Paris shops c,n a new type of electric rail­
way apparatus develo_pe<l by :Messrs. Auvcrt & Ferrand. This 
method includes what is called a "regulating rectifier," taking 
single-phase current from the line and supplying direct-cur­
r ent voltage to the train motors on the ~.Yard-Leonard motor 
system. 

In principle the rectifier is said to resemble a permutator, 
one of which is described later in this article, except that the 
commutator revolves instead of the brushes. It con­
sis ts of a group of commutators connected in sections 
of a revolving ring winding, and is driven by a synchronous 
motor. Like the permutator, it does not require a driving 
motor capable of handling the total power, as the rotation is 
only requi red for collecting and not for generat ing the trans­
formed current. The apparatus is. therefore, considerably 
li gh ter than a motor-generator of correspond ing output. Th e 
sections of the rotating winding are roughly compared to 
auto-transformers whose steps are so connected to the com­
mutator segments that the alteration of the relative position 
of the two sets of brushes controls the mean voltage of the 
direct-current side of the apparatus. T hus, a ll regulation of 
the voltage supplied to the train motors driv ing the train, and 
consequent ly their speed, can be effected by shifting the 
brushes of the rectifier entirely without the use of rheostats. 
The resulting rectifi ed current is pulsating, but an impedence 
coil placed in the circuit to some extent improves its wave 
form. The system has not as yet been tr ied under actual 
traction conditions, but the Paris-Lyons-Mediterranean R ail­
way's shop experiments have Leen made with a 400-kw set, 
consisting of two regulating rectifiers each having two com-

t, 
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mutators with four lines of brushes. To approximate traction 
conditions, the load consisted of four series-wound traction 
motors which were belted to generators to measure their out­
put easily. The rectifiers were geared together and driven by 
a small synchronous motor at 750 r. 1P• m., the input current 
being supplied from a single-phase transformer at 160 volts, 
25 cycles. The voltage on the continuous-current side coulcl 
be varied from 20 to about 250 volts and the overall efficiency 
of the converting system was found to be 93 per cent at the 
latter and 68 per cent at the former voltage. Some further 
tests have been carried out at the Alioth Company's works 
near Baste, where the reversibility of the apparatus was 
demonstrated, indicating not only the possibility of regener­
ative braking but the use through the medium of similar ap­
pliances of sub-station batteries on the single-phase systems. 
It is reported that in neither of these tests was the slightest 
trouble experienced with sparking. 

On account of the reference in the description above to the 
permutator, which has been developed abroad for converting 
alternating currents to direct currents, it may be of interest to 
describe in detail the construction and operating principles 
of a standard form of permutator such as is made by the 
Societe Anonyme Egyptienne d' Electricite. 

The input side of the machine resembles the stationary 
primary winding of an induction motor, while the winding 
of the output side, which is arranged adjacent to the primary, 
is connected to a commutator similar to that of an armature 
of a direct-current generator. These two windings of the 
machine are stationary. The current in the polyphase pri­
mary winding produces a revolving field which penetrates 
into the secondary armature winding. This field generates a 
counter e. m. f. balancing the primary voltage, and it gener­
ates in the stationary armature conductors an alternating e. 
m. f. which bears to the primary e. m. f. the effective ratio of 
the turns of the corresponding windings. By means of 
brushes on the commutator which rotate in synchronism with 
the revolving field a unidirectional e. m. f. is obtained from 
the stationary armature. 

As shown in Fig. I, the permutator looks like a vertical 
turbine. It is provided with a stationary magnetic circuit in 
the lower part of the structure. The commutator, shown near 
the top, is also stationary. The brushes, however, revolve, 
the two slip rings 
serving as a path for 
the unidirectional cur­
rent from the arm­
ature. 

The brush rigging 
is driven synchron­
ously by a derivation 
of the main flux from 
the primary. Fig. 2 

indicates the mag­
netic circuits of the 
machine and shows 
the circular electro-

magnet to which the FIG. 2.- DIAGRAM OF MAGNETIC 
brush rigging is di- CIRCUITS 

rectly attached. It is 
evident that this movable concentric iron mass with its wind­
ing may be caused to operate like the rotating secondary of 
an induction motor. The induction motor action is employed 
in accelerating the brush rigging from rest, but during nor­
mal running the wiring of the electromagnet is fed with 
direct current from the machine itself, therefore making this 
secondary winding revolve synchronously without slip. 

An advantage of this machine is that the small mass of the 
revolving parts can rapidly be accelerated to full speed, and 

the time consumed in synchronizing the machine is inappre­
ciable in comparison with that necessary with a rotary con­
verter. The starting and speeding up of the machine present 
no more complication than with a regular induction motor. 
The direct current in the movable secondary winding not only 
causes the brushes to revolve synchronously but serves to 

supply the exciting current 
to the machine, which on its 
input side, therefore, oper­
ates like a synchronous mo­
tor. Thus the machine 
starts as an induction motor 
having a rotor of minimum 
inertia and assumes the char­
acteristics of a rotary con­
verter after having been syn­
chronized. The ratio be­
tween the alternating and di­
rect voltage can be placed at 
any value desired. The pri­
mary can be wound directly 
for the line voltage, thus dis­
pensing with stationary 
transformers. 

A diagram of the circuits 
of two permutators arranged 

FI~Li:~!ii3'~o~FA:DPi!~E for operation either in par-
MUTATOR allel or in series is shown in 

Fig. 3. In the secondary cir­
cuits of each machine there are placed series transform­
ers which allow a possible variation of the direct e. m. 
f. from 230 to 270 volts. The regulation of voltage is 
obtained as follows: The three auxiliaries have their 
secondary windings in series with the alternating-current cir­
cuits of the permutator, their primary windings being con­
nected to a three-pole commutating switch. When this 
switch is in its middle position, the primary windings of the 

FIG. 3.-CIRCUIT DIAGR.Ail-1 OF T\VO PERM.UTATORS ARRANGED 
FOR SERIES AND PARALLEL OPERATION, CHANGING 

TIIREE-PIIASE TO DIRECT CURRENT 

auxiliary transformers are short-circuited, and the machine 
operates as though it were connected directly to the main 
transformers shown. When the switch is in its other posi­
tions the primary winding of each phase is connected to one 
or the other pole of the secondary corresponding to that 
phase or to one of the other phases, which adds in series or 
in opposition a voltage of a corresponding phase or +6o deg. 
or -6o deg. apart, with the result that the five positions give 
the variations noted above. 
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Experiments have shown that the permutators can be syn­
chronized in about three seconds. The rapid acceleration 
and synchronization is due to th e small inertia of the revolv­
ing parts, and to the strong synchronizing currents produced 
in the brush r otating winding. T he currents in the rotor 
at starting are not considered as dangerous as are those in 
the field windings of a rotary converter. The starting current, 
with the load circuit open, has been observed to be about 75 
per cent of the full -load cur rent. 

It is evident that when the rotator is brought up nearly to 
synchronism as the secondary circuit of an induction motor, 
and then synchr onized by means of cur rent from the revolv­
ing brushes, the machine may assume a pola rity opposite to 
that desired. The polari ty can easily be reversed, however, 
by simply opening and closing the switches and allowing the 
machine t·o slip one pole. The inconvenience of such interrup­
tions and re-establishments of the current is not noticeable at 
the machine or at the alternator supplying current to the ma­
chine, even when the com parative capacity of the generator 
is small. If the permutator in service should fall out of step 
there would be no injurious effect on the remainder of the 
insta11ation . However , the synchronizing power of the ma­
chine is so great that there is no danger of its dropping out 
of step even when working under heavy loads of irregular 
cha racter. 

ADVERTISING WHALOM PARK 

DY H. K. DENNETT, 
Advertising Agent \Vhalom Park and the Fitchburg- & Leominster Street 

Railway Company 

T he question of advertising-the ways and meansi when, 
how, and in what amount it should be placed to secure 
traffic for summer parks-is a broad one, and there a re few 
indeed who would agree exactly as to the methods to pursue 

RED 
RIDINC HOOD ., 
Whalom Theatre 

W halom i ~!j 
- - HOYT'S-

A Trip to 
Chinatown 

T he Green City 

AMONG THE PINES 

SPECIMEN NEWSPAPER ADVERTISEMENTS 

even though they had the same general ideas. My experience 
with \Vhalom Park and its interests as to the best methods, is 
through various forms of advertising set forth in a concise 
and readable way, so that the public is informed at a ll t imes 
as to just what is going on. Newspaper advertisements 
should be as attractive as possible. By this I mean they 
should convey as much intelligence to the reader as though 
they placed the most alluring bargains dear to the shopper's 
mind. 

The newspapers are a medium whose value cannot be over­
estimated in the slightest degree. During the sum mer season 
\Ve carry twelve papers published within a radius of 25 miles. 
Nine of these are weeklies issued about the middle of each 
week. Several papers have editions for towns adjacent to 
their seat of publication, and in this way th e most remote 
resident of the district knows that Whalom Park is on the 
map and doing business. With these papers it is necessary. 

of course, to keep a week ahead of the attractions, sometimes 
no small item with which to contend. Coupled with the 
adver tisement is a short but comprehensive "reader/' always 
acceptable to the average country editor, in which are briefly 
outlined the plans of the week, and incidentally calling atten­
tion to the regular advertisement. Flyers containing an­
nouncements of special events such as balloon ascensions 
and the like are also judiciously distributed in these towns 
in advance of the attraction. Each week billboards, fences, 
barns , etc., throughout the towns and along the roads are 
systematically covered, as well as the routes of other rail­
roads, both steam and electric, so that it is impossible to 
come within 25 miles of Fitchburg without seeing "Whalom, 
the Green City among the Pines," confronting you in a pleas­
ing mann er. As a rule the advertising is changed weekly. 

In the three local papers there is, of course, more latitude 
hath as to actual advertising and reading notices. On a 
Saturday, for instance,· it is my policy to double the usual 
space. By this I d0 not necessarily mean that the advertise­
ment itself contains double the amount of reading matter, but 
simply as to space occupied. In other words, the setting of 
a 4-in. double-column advertisement inside of a 6-in. three­
column space lends an individuality that cannot be obtained 

WHAloM THEATRE 
· AUG.20·25 

o.rTBE-. 

IPIINI 
JUST! WEATHER 

-------"lt"C>-------

BDWL~BATHE 
A T YPICAL P OSTER, USUALLY P~INTED WITH" RED OR BLUE 

LETTERING 

in any other way and which cannot be overlooked. These 
advertisements are changed every week both as to style and • 
matter. As a hobby perhaps, 1 build my own advertisements, 
the advertisement leaving my hands just as it is to be repro­
duced in the papers as to composition and ruling, This 
eliminates any possible disagreement as to what was desired. 
It is intended to individualize the advertising by using forms 
which are attractive and distinct from the common run of 
ne,vspaper advertising. Plenty 0£ white space around or in 
connection with an advertisement, much said in the fewest 
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possible words, coupled with attractive ruling, is an iron­
clad rule with me. 

Each day new reading matter is furnish ed the local papers, 
constantly bearing in mind that it must be fresh and con­
taining material worth the time in reading, and that the last 
day of the season must see as attractive advertising and 
reading matter as the first. This is one kind of ammunition 
-that must never give out. Once properly educated the public 
looks for this kind of news and follows its advice. 

The city as well as the country towns are covered by 
billboard work, and small one-sheet boards are scattered in 
places of advantage. We do nothing in window advertising 
as local merchants are not in favor of using their window 
space for other than their own use. However, I believe that 
this is practicable where it can be done without friction. 

All cars carry dasher and deck signs on either end advertis­
ing present attractions. In this connection let me emphasize 
the absolute necessity of a few well-chosen words displayed 
in as large type as is practicable so that the sign can be read 
\vith the car in motion roo ft. away. A favorite form is made 
up as follows: · 

\-Vhite paper with 1-in. red or blue border, with as few 
vvords as possible and these alternating with red and blue ink. 
This makes a very neat and easily-read poster, the colors 
attracting the attention. This feature of coloring can be 
varied to suit the individual taste. But in all events, have 
the type large and say little. Car advertis­
ing I consider to be the best method next to 
the newspapers. 

the more general forms of advertising for patronage. 
I n general, my principle is to present concisely in an at­

tractive and novel way what you have to offer, bearing in 
mind that the average reader is not going to wade through 
a m ess of uninteresting· matter but wants to see it all at a 
glance. M ake it as personal as you can by a liberal use of 

APHRODITE 

5LIO~ FOR LIFE. F1TCHBURC 1 M ASS., Aug. 13•18, 1906. 

WHALOM NATIONAL BANK 
Pay To _ ___ _.c_Tcche'---'CGCCenccec.c" cc.l -'-P__,ucc_blccicc__ _____ _ 

____ '_' ~Aphrod ite " and "The Slide For Life" 

Na.~ S. & .C. St. 5lai/wag Co. 

ONE OF THE NOVEL ADVERTISEMENTS 

catchy personal phrases such as "You and Y ours," and thus 
appealing to them from the start. You cannot sell goods 
without advertising and letting the people know what you 
have, and it is just the same with summer parks. You must 
continually keep before the public eye, never breaking faith 
either in your advertisements or " readers" by flights of 

We issue a theater pn.1gram of four pages 
in which are displayed present and coming 
events, together with views in and around 
the park. In contrast to many park pro­
ductions of this kind, it is almost devoid of 
advertising, but three firms being favored 
where a hundred knock for admission, as it 
is our policy to prefer neatness to revenue. WO OD DISCS FOR PROTE CTIN G AR MATURE WI NDINGS 

To reach various organizations the ac­
companying circular letter was prepared in typewriter fac 
simile this season for the first time. It was sent to all so­
cieties, including churches, in the zone affected by the park, 
and as a. result we were favore"d with several parties that 

··-Jf4ahna -;:.-·~·­
JIIIIINt; 6_~ .......... --

11...-e1.,- .,..,.. 1. 111oe 

•• ..,.. -.1<1'111 epu u.1 !"""-•-"" w .. 

!:~~~;~ 
ch1ld <I>' 

,. 1n ght anll b e o.<!O,:,rO • t: h •art7 •;lo"'""_..., 
p&He d I n If•• Engl&"<!. &n<I •h• n ... ••7 ... , 
uh&na p u-1<t1>o.t anotonl1-ot U,,o ~ro.:::.::..:::•1,, ·:~·:!.::-· .... l>o.n 

?hcofon, •c tll.kog,-oo.tpleao»•• In 
u1<1ng 10,1 to .,.,,..,, ~er w, al;On yon r 00,... 1". 1" . "u-gor,t. lit>'.pt. 
Utt .. h l00l<JnJ1&rQlUl~f0r plcQIOgr0.u>de. 

Wllloh·~ .. "!:; :n~·~;~:~:i:1:'! ~::/::;· ·-.~~.~:--

FAC-SI MILE OF LETTER SENT TO SOLICIT EXCURSION 
PARTIES 

would not have been reached in any other way. The letter 
contains facts, not fancies, sets forth the advantages of going 
to Whalom Park, and in fact is concise and truthful. It was 
aimed to appeal in a personal way so that those reading it 
would be impressed more favorably, perhaps, than through 

imagination on your attractions. Keep within the bounds of 
fact, and the rest is easy. 

------+++--
A METHOD OF AVOIDING SHORT CIRCUITED 

ARMATURE COILS 

The practice of rolling a rmatures a round on wood or con­
crete floors it is safe to say results in far more damage to 
the windings than a few precautionary measures would cost. 
In the shops of the Indianapolis & Northwestern Traction 
Company at Lebanon, Ind. , it resulted in an unusual number 
of short circuits, due to the fac t that the housing for the 
bearings or the head at the pinion end is removed only when 
the pinion is taken off. This h ead threw half t he weight of 
the armature on the coils at a point where they emerge from 
the slots. To avoid injury to the coils as well as fa­
cilitate the handling of the armatures Leverett 11. Clar k, 
master mecha nic of the system, has made a number of wood 
wheels or discs of the same diameter as the h ead on 
the pinion end. The discs, which are of wood, are very in­
ex pensive, and when applied result in li fting the armature 
clear of the floor. Since t he discs have been put into service 
there has been quite a decrease in the number of short cir­
cuits. The thought occurs that discs similar to t hese might 
be used with armatures not having the head at the pinion 
end. In this case it might be necessary to devise a disc for 
the pinion end split in halves and so constructed that the 
halves when put in place could be clamped together quickly. 
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TOWER AND CONSTRUCTION CAR OF THE PHILADELPHIA 
RAPID TRANSIT COMPANY 

O\ving to the rapid extension of suburban lines ,vith runs 

PHILADELPHIA TOWER CAR FOR SUBURBAN LINE 

too long for the ordinary tO\ver 
wagon, the lines and cables de­
partment of the Philadelphia 
Rapid Transit Company has built 
a tmver car to do on these sub­
urban roads what the usual tmver 
wagon docs in the city streets. 

As shO\vn by the accompanying 
cuts, the tmver is located centrally 
in the car and of such width as 
t~ permit passage past it bet\veen 
t he ends of the car. The tower 
is raised by means of a 2-hp mo­
tor which makes 1200 r.p.m. and 
acts through a Linley worm gear 
and a train of spur gears. In this 
\Vay the speed of the tmver is re­
duced to about 5 ft. per minute, 
or in other words. the tO\ver is 
raised to its maximum height in 
that time. 

\vhich when released immediately assumes a central position. 
This prevents the possibility of allowing the switch to remain 
closed for any length of time, and thus eliminates the danger 
of the tower rising out of its guides or frames. The result is 
that as long and only as long as the operator holds the 
switch in ,vill the tO\ver rise or fall. By means of a sliding 
miter gear the motor can be thrown out of connection with 
the hoisting mechanism in case of accident. The tO\vcr can .,. 
then be raised or lm.vered by hand. The gearing is so pro­
portioned that one m~n can easily operate the to,ver. 

GEARlKG AND CHAIN FOR LIFTING AND LOWERING THE 
TOWER 

The lift is effected through a 
5-16-in. twisted link chain , pass­
ing ovet two idlers and ,vincling 
on two spiral grooved drums 
placed at opposite sides of the car 
which make about three revolu­
tions to complete the lift. The 
<lrum is so set that at least one­
half turn of the chain will always 
remain on it. In this way the 
pull docs not come directly on 
the studs attaching the chain to 

PHILADELPHIA TOWF.R CAR IN SERVICE, SHOWING EXTENSION PLATFORM 

the drum \vhen the tower is raised above the car. 
The motor is controlled by means of a double-throw S\•,ritch, 

The leaf, or platform, is turned on what might be termed 
a fifth wheel, formed by a 3-in. x 3-in. angle-iron bent into 
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a circular track, and is centered by means of a pin passing 
through the top of the tower. Supported by the cross chan­
nels on the under side of the leaf is a 5-in. wrought-iron 
wheel, fitted with a roller bearing. This wheel runs on the 
angle-iron track, carries the weight of the leaf and reduces 
fri~tion to such an extent that again one man can easily swing 

SI DE AN D E N D E LEVAT IONS OF TOW ER LIFTI NG AN D L O WERl ~G ) IEC ll AN JS:\ [ 

P . R . T . CO. 

SIDE VIEW O F THE PHILADELPHIA RAPID TRAN SIT CO:MPA N Y'S TO W ER CAR FOR SURURR AN W O RK 
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the leaf into any desired position from the top of the car. 
On account of the extreme overhang of the leaf, it was found 

necessary to place the cleats and rollers at the rear of the 
leaf so that they might travel on the under side of the angle-
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iron track and thus distribute more uniformly the load which 
would otherwise come upon the center pin. 

As it is often convenient to be able to swing the leaf to 
either end of the car, trolley sockets have been installed at 

PL.AN VIEW OF GEARI NG ARRANGEMENT IN TOWER CAR 

either end. The base can readily be lifted from one socket 
and placed in the other. In stringing new wire, the reel is 
mounted inside of the car and the wire is passed over sheaves 
th rough the framing of the tower. This enables the car to 
receive its power from the wire being erected. 

The car body has a length of 28 ft. 6 ins. over all and ·a 
width of 8 ft., which permits it to carry four extra reels of 
trolley wire besides the necessary material for construction 
work. T he maximum height to the top of the leaf when 
the tower is raised is 17 ft. 8 ins. from the rail. When the 
leaf is extended as shown in one of the engravings, the over­
hang is 12 ft. from center pin to the end of the leaf, but men 
with safety can reach a distance of 15 ft. from the center tine 
of the rai1. This permits them to reach the curb line on the 
average street. 

---+++---
The annual report of the Secretary of State of Ohio shows 

that within the past year forty-eight electric railway com­
panies have been chartered, with an aggregate capital stock 
of $9,340,000. Increases in capital stock aggregate $56,676,-
000 almost as much as the steam roads, but it is said that the 
investment is really greater. This shows that additions and 
extensions to existing roads and mergers of small into large 
systems have really been the interesting phases of the electric 
railway business in Ohio for some time. 

1\-l urray A. Verner, the Pittsburg traction magnate, has 
received word from Vilna, Russia, that he has been granted 
the sought concession to construct a street railway system, 
using the trolley, under a seventy-five-year arrangement. Mr. 
Verner says he has a syndicate organized ready to take up 
the work. The population of Vilna is 300,000. 

SMALL, VERTICAL, HIGH-SPEED ENGINES 

An instructive paper on small vertical engines was recently 
presented before the Detroit E ngineering Society by F. R. 
Still, chief engineer of the American Blower Company. The 
fo llowing is an abstract of his remarks: 

To most people, a small engine is something to be avoided 
if possible. It generally requires constant attention, frequent 
adjustment, is extravagant in steam consumption, and is diffi­
cult to get at to ·adjust or repair. Efforts have been made 
to mitigate these evils by various schemes in design and 
lubrication, but usually the designer became so wrapped up in 
the one particular feature which started him into the design, 
that he lost sight of the other and more important details, 
never after being within speaking distance of them. 

From experience and close observation it was decided that 
fully So per cent of the sma11 engine troubles are due to 
improper lubrication; whereas only about 10 per cent are 
due to inadequate proportions and finish of the working 
parts, and the other 10 per cent to the neglect or ignorance 
of the operator. Being so satisfied that these conclusions 
and deductions were correct, it was decided to carry them 
into effect, if with no other result than to prove their fallacy. 
To get away from any fixed notions, and to gain new ideas 
from the practice of others and, further, to give "an oppor­
tunity to criticise somebody else," an engineer designer of 
long experience in some of the best shops in this country was 
engaged. Before him were spread these ideas, also what he 
was expected to accomplish. This b,riefly was as follows: 

1. An engine that could be sold with a guarantee that it 
would run three months or more without requiring any at­
tention except the filling of the sight feed cylinder lubricator. 

2. An engine that would be economical in the use of steam 
and oil. 

3. That could be easily adjusted and not liable to easily 
get out of adjustment. 

4. That could be used anywhere and for any purpose that 
an engine can be used for. 

5. That had ample bearing and wearing surfaces to make 
it long lived and unlikely to overheat at full load. 

6. That it should be constructed of the best materials for 
the purpose intended. 

7. That it should be devoid of any semblance to "freaks11 

of every sort; and not be so costly to build as to make the 
sel ling price prohibitive to the average buyer. 

Being so thoroughly impressed with the importance of a 
good system of lubrication, the first step was to work out 
something more effective than previously used. It does not 
take much thought to arrive at the conclusion, that if metal 
does not run on metal, but is always separated by a heavy 
film of oil, there can be very little wear. The problem then 
settles down to the production of the necessary heavy film. 

In looking over the ·many systems for lubricating engines, 
the most rational seemed to be forced lubrication by a pump. 
But experience shows this has many defects. The oil being 
under pressure necessitates extreme care in adjustment, as 
any be~ring being looser than another vents the entire sys­
tem and destroys the desired effect. Again, any foreign ma­
terial that may get into the small tubes or gfooves which are 
an essential part of this system will be rammed in tight by 
the oil pressure. 

To overcome these objections it was decided to adopt a 
gravity flow, the oil being lifted by a pump to the top of the 
frame, from which elevation it would flow downward by 
gravity. In this way large tubes can be used; the velocity 
of the oil will be rapid, the volume of oil in circulation will be 
much greater, it will not be necessary to have the bearings 
tight, neither will they all have to be adjusted exactly alike, 
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and any foreign ma tter will be washed out, instead of being 
rammed in. 

Being satisfied that this came close to the ideal way of pro­
ducing the flow of oil, the next step was to distribute the oil 
a long the bearing and wearing surfaces to separate them 
completely by that all-essential film. 

For ages it has been common to groove the upper or lower 
half of the journal box or perhaps both. There are as ma ny 
ideas on the proper way to groove a box as there are people 
in the business, and there a re evidently many more who have 
no ideas at all, judging from the way it is sometimes done. 

Considering the quest ion from a mecha nical sta ndpoin t, it 
is at once apparent that an oil fi lm takes up space, so a 
bearing cannot be tight or the oil cannot get in unless it is 
forced in at a pressure grea ter than is exerted on the journal. 
The thicker the film, the more space there must be between 
the metals, hence a loose bearing is desirable if it does not 
cause pounding. \1/hen the crank .is on the downward 
stroke, it pushes the journal away from the upper part of the 
bearing. The shaft is also rolling in the direction the crank 
is traveling. Hence, the oil should enter at the beginning of 
the gap which intervenes between the shaft and bearing and 
thence be rolled up into the remaining space by the ro tation 
of the shaft. The gap naturally begins at one side of the 
circumference of the shaft, so the oil grooves should most ' 
naturally be on the sides. Afte r the crank passes the lower 
center of the up-stroke, oil should flow in from the groove 
on the opposite side in the same way. These grooves can 
thus be made large, say from ¼ in. to fS in. in width and 
th e whole length of th e bearing metal. 

Th e same scheme is applicable to the oiling of the main 
bearings, crank pin, crosshead pin, eccentric and governor 
weight pin, and it works to perfection, better even than was 
ever thought possible. 

To gain some idea of the way it is working, it may be in 
order to point out a few cases. Cards were sent to nearly a ll 
t he purchasers of these engines, asking them to have their 
eng ineer answer the quest ions printed thereon. Th e ques­
tions were as fol1ows: 

Size of engine? \1/ hen insta ll ed? Revolutions per min­
ute? Steam pressure? How often has oil been added since 
starting? Quantity of oil added each tim'e ? How often have 
adjustments been made? \ i\There have adjustments been 
made ? Replies were r eceived in nearly every instance, and 
with the exception of five or six , they all ran over five months 
without any adjustments or additional oil. 

There were many other problems in the perfection of this 
system which had to be worked out, that were, perhaps, 
equal1 y as inte resting in co nnection with th is oiling system. 
F or instance: After the oil has perfo rmed its usual func­
tions it must be filt ered, cooled and the water separated from 
it. Any of the usual methods of filtration were found unre­
liable, as they al1 a11ow pieces of lime or grit to pass through. 

After much experimenting it was found that a plain closely­
woven cloth suspended by fo ur hooks from each corner of 
the frame, hanging just below the crank and above the oil in 
the base, gave the best resu lts. All t he oil dripping down 
from above lodges on this cloth and passes throu gh to the 
reservoir below. Any foreign matter is left on top and has 
no tendency to leave the upper surfa ce, Simple as it is, it has 
been surprisingly effective. As an extra safeguard a fine 
copper wire screen of ample area was attached to the pump 
suction and another to the discharge, both b~ing easily re­
movable for cleaning. 

Ano ther source of possible trouble which had to be guarded 
against is the loosening of core sand from the frame. No 
matter how much care may be exercised in cleaning ·a casting, 
some sand is sure to stick fo r a while, loosen la ter and cause 

serious trouble. To prevent this the frame is painted inside 
with t wo coats of th ick whi te enamel. I t took a lot of ex­
perimenti ng to get an enamel that wo uld stand the heat, 
moisture and o il without softening, but it was finally pro-
cured. · 

Th e pump first adopted was of the plunger type, actuated 
by an eccentric on the shaft. It was thought too compli­
cated, however, and was abandoned for a gear pump. On 
the shaf t is a large bronze worm with coarse teeth into which 
meshes a small spur gear attached to a shaft supported at 
an angle of about 45 deg. The pump gears are within a case 
attached to th e outside of the frame close to th e bottom of 
the base, where they can be gotten at at any time. 

Th e discharge pipe from the pump is 0.75-in. diameter, 
and extends up inside of the fram e to the to p, where it dis­
charges th rough a sight feed glass, so the engineer can easily 
see if the oil is flowing properly. , The oil then empties 
through a wire screen into a small tray, through the bottom 
of which latte r project the various oil tubes nearly to the top 
of same. Each tube has a fin e slit cut down the side of it to 
the OOttom of th e tray, so as to equalize the fl ow of oil into 
them al1. In adjusting the engine for this system no bearing 
should be so tight as to make it impossible easily to slide the 
connecting rod or shaft along parallel with its axis. 

The success attained with these engines, while largely due 
to the perfec;:tion of the oiling system, could not have been 
atta ined if it alone had been the only thing carefully de­
veloped. 

F irst , good material of the proper kind ha~ to be used, 
and all the pin s, rods, shaft, piston, valve, cross-head shoes, 
etc., must be ground on centers to a true diameter and 
smooth fini sh. T he shaft is a forging with suitable counter 
weights fastened on. Th e connecting rod is a drop forging 
fini shed bright. The cross-head is cast steel having brass 
shoes, wedge shaped and adjustable at the top and secured 
with lock nuts. The cross-head pin is a spec ial composition 
of a very fine grain and ha rd enough to take on a very smooth 
finish. This pin in combinat ion with the brass used will not 
cut. The brasses have been set up as t ight as they could 
be driven on a dry pin and the engin e run a11 day without 
the least signs of cutting. 

The piston .r ings are roughed out, cut , drawn together and 
clamped. T hey are then ground to th e cylinder diameter. 
The crank pin brasses are lined with the best quality of Bab­
bitt metal, peened in and scraped to a perfect surface. Ad­
justment of these brasses is accomplished by two tap bolts 
turned out of hexagon steel, threaded on the lower ends. 
Above the nuts the tops of the bol ts are turned down to a 
smal1er diameter and threaded again for a lock nut. The two 
tops are joined together by a yoke-shaped washer which is 
between the nut and lock nut to prevent either of the bolts 
working out if one of the lock nuts should loosen. 

The fl y wheel is so designed that the greater part of the 
weight comes in a plane close to the end of the bearing, 
thereby re lieving to a great extent any stra in on the shaft. 
The enclosing panels are held in place by a single milled 
thumb-screw, thus overcomin g the necessity for taking out 
a dozen or more screws to get off the cover plates. 

Due to the hig h speed , sma l1 clearance and a well-fitting 
valve and piston the st eam consumption has been brought 
down to an average of less than 37 lbs. per hp-hour for a 
6 x 6 engine, with IOo lbs. pressure, when running 506 r. p. 
m. with full load. It is rar e that the same economy is at­
ta ined with other engines of the same size, as most of them 
take from 6o to 80 lbs. per hp-hour. They are machines, 
and as such are not 41fool proof," but they can carry a heavy 
load, run at hig h speed, do with less attention and still per­
fo rm their duty better than the ma jority of eng ines. 
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COUNTERWEIGHT DEVICE FOR ELECTRIC CARS IN 
SYDNEY, N. S. W. 

The accidents occurring from runaway cars on steep 
grades in Orange, N. J., London and elsewhere, and the pro­
posed electrification of the cable lines in San Francisco hav e 
called renewed attention to the methods of controlling the 
speeds of electric cars on ·grades by counterweights, such as 
have been instalied in San Francisco, Portland, Providence, 
and Sydney, N. S. \1/. The first three have been described 
in this paper, and an account of that at Sydney, by Percy 
\Villiam Shaw, M. Inst. C. E., is given in a paper recently 
presented before the Institution of Civil Engineers, of Lon­
don, and just published in the printed proceedings of that 
body. This line was completed and opened for traffic in 
November, .1903, and w;1s constructed under the direction of 
H. Dealle, chief engineer for railway construction, with :rvir. 
Shaw as supervising engineer for tramway construction and 
Thomas Rhodes, a·ssistant engineer. 

The line is an extension of the Balmain Tramway, at Syd­
ney, to the Darling Street wharf, and has a grade of 9¼ ,per 
cent for 200 ft., and 12,r per cent for 440 ft. Although 

FIG. 2.-CROSS SECTION OF SHEAVE PIT 

electric cars are frequently run on steeper grades with ad­
hesion only, it was not considered by the railway commis­
sioners, who control the tramways in New South \Vales, 
advisable to build lines on grades steeper than 8.3 per cent , 
or I in 12. The cars on this line run on a 20-minute head­
way. 

As shown in the plan in Fig. 1 and in the two sections, the 
conduit for the balance weight is laid at the side of the trol­
ley track and is covered with ferro-concrete plates. The 
grade is uniform at II .8 per cent, or r in 8.48. The rails 
weigh 6o lbs. per yard and are mounted on stringers ro ins. x 
5 ins. x 15 ft. in length, which are imbecided in concrete and 
held down by iron dowels. The carrier sheaves for the cable 
a re 12 ins. in diameter and spaced 30 ft. apart. The gage of 
the rails is 2 ft. 6 ins. 

The service track is laid with 83-lb: rails on a concrete sub­
base 6 ins. in t hickness. The rails are anchored down by 
means of hvo sh ort lengths of T-1 ails bolted on to the bottom 
flange s 6 ft. from the end of each rail and are kept in gage 
by tie-rods bolted to the yokes. The latter are 3 ft. 9 ins. 
apart. Carrier-sheaves similar to those in the counterweight 
conduit are loca'ted at intervals of 30 ft. 

The sheave-pit at the top of the incline is illustrated in 
cross section in Fig. 2 and contains a 6-ft. sheave, set in a 
pit 12 · ft. 4 ins. x 9 ft. r in., and 5 ft. 3 ins. in depth below 
the surface of the street. The sheave is built in halves, so 
that if an accident should occur it can be taken up through 
the trap. Guiding sheaves 15 ins. in diameter are set on each 
side of the end sheave to lead the cable on to it, and are pro­
vided with guard hoops to prevent the cable from being 
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jerked off in the event of slack being formed by unevenness 
in the tension of the cable. 

The terminal-pit, Fig. 3, is 23 ft. 6 ins. in length and is 
provided with a removable floor covering. It contains a 
hydraulic buffer, to be described later, for cushioning the 

CROSS SECTION AT SUBWAY MANHOLE 

a nd has a hemp core. It weighs I.I lbs. per foot. The cable 
instal1ed in 1903 was removed ii1 February, ' 1906, when a 
llC\'1" cable of th e same size and manufacture was installed to 
replace it. 

T he hydraulic buffer at the foot of the balance-weight con-

<.;; ,:,. 

Emi1il 

LOHG!TUDINAL SECTION OF TERMINAL PIT . 

FIG. 3.- CROSS SECTION OF TRACK AN D LONGITUDINAL SECTION OF TE R::.IINAL P[T 

descent of the weight. This pit, the sheave-pit at the top of 
the incline, and the entire length of the subway are lighted by 
thirty 16-cp lamps, which in th e subway are spaced about 
30 ft. apart. 

The buffer car, wh ich is connec ted by the cable through 
the counterweight, is illustrated in Fig. 5. It is built of tim­
ber with sta ndard running gear , and is permanently attached 
to the cable by a g rip consisting of a 1 ¾ -in. pin and shackle 
with a 1¾-in. square sha11k. T h e grip shank, which passes 
th rough the ¾-in. cable slot, is a steel plate ¾ in·. in thick­
ness, 12 ins. wide at the bottom and 18 ins. wide at the top. 
It is clipped at the top to a 2¼-in. shaft held in brackets 
bol ted on the under side to the framing of the buffer c:ir. 

FJ (; , ·L- UiOSS S EC'IIO N OF TRACK, SHOWI NG ~HEAVES 

A helical sp ring of the shaft is interposed between t he upper 
end of the grip shank and the upper bearing of the frame­
work , to take up any shocks. The grip shank is a lso free to 
swing s it..l eways and adjust itself in the cable slot. 

The cable itself was manufactured by Felton & Guillea um e, 
of Germany. It is ¼ in. in diameter, is composed o f six 
stra nds each consisting of twelve wires 0.071 in. in diameter, 

duit is illust rated in Figs. 3 and 6. The cylinder is of cast 
iron 10 ins. in outside diameter and 4 ft. in length . The 
pi ston stroke is 3 ft . 6 ins. The inside of the cylinder, as 
shown in the sect ional plan, is provided with two r ectangular 
parallel wrought-iron feathers wh ich are bolted to the inside. 
These feat hers are 3 ins. in ·width by I½ ins. in thickness at 
the back end, tapering to ¼ in. at the front end and run-

SIDE ELE VATION . 

FIG. 5.- SIDE AN D E ND ELEVATIO N O F Il ll FFER CAR 

ning from cnver to cove r. The pistou is 9 63-64 ins. i11 
diamete r with two rectangular wa tenvays .) ins. in width by 
1 ½ ins. in tkpth , cl1t longitudina lly on each side to work 
along the feat hers in the cylinder. Th e clea ranc e between 
th e piston a n<l the cylin llc r is equal to :1.11 u ea of 0. 25 sq. in., 
and the full waterways ha ve an area of 6 sq. in s. A s the 
piston advances, the watcnvays are g radually diminished by 
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the tapering feathers, causing gradual increase in the pres­
sure behind the piston, which finally brings it to rest. 

To bring the buffer forward again, after being pushed in 
by the countenveight, cast-iron weights are attached to a 
crosshead on the tail-rod of the piston by means of chains 
running over pulleys at the front end. The weights are in 
three sets, attached to the ends and center of the crosshead 
respectively. The center weight is divided into a main 
weight and a jockey-weight, the latter being suspended from 
a 6-in. pulley running in guides which rides on the center 
chain. The jockey-weight is lifted by the chain before the 
main weight, and thus acts as a spring in taking up the fi rst 
shock on the chain. The cylinder is automatically fed with 
water by gravitation from a small tank fix ed at the top end 
of the terminal pit , and a brass non-return ball-valve is fitted 
on the pipe close to the cylinder. A small valve attached to 
the top end of the cylinder is provided for the escape of air 
which accumulates mside the cylinder, and which should be 

PLAN OF H YO R A ULIC BUFFER. 
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FIG. 6.-PLAN AND SECTI ONS OF HYDRAULIC BUFF E.R 

regularly released to pr event it from collecting and displac ing 
the water to an extent that might prove disastrous. T he con­
sumption of water has been very small, the meter at the time 
that Mr. Smith presented his paper n ot having yet registered 
roo gals. 

The counterweight itself consists of a car with a steel fram­
ing, weighted with lead and fitted wi th timber buffers. It is 
mounted on fo ur wh eels, rg ins. in diameter , wi th two axles 
4 ft . 3 ins. apart . It weighs I I tons. I t is n ot intended to 
balance the cars, but merely to offer suffi cient resistance to 
enable them to be safely contr olled by their own brakes in 
descending the incline and to offer some assistance in a scend­
ing. As the car s weigh loaded an aver age of about' 15 tons 
each, the effect of the bala nce weight, cable weight and cable 
fri ction is to r educe the effect ive descending grade to approxi­
mately 3.54 per cent and the effective asce nding grade to 
5.02 per cent. 

The speed of th e cars on the incli ne is usu ally not more 
than 5 or 6 miles per hour, al1d as a precaution against the 
ca rs being driven too fast over the top of the hill , where they 
leave the bu ffe r-trolley, an d where the reduced gradient tends 
to accelerat e th eir speed, t he top of the hill is made a regular 
stopping place. _____.._ 

T h e U nited Railr oads, of San Francisco, is soon to begin 
operating 250 new cars, especially designed fo r San Francisco 
requirements. They will be somewhat like t he n ew Chicago 
car s in use on Sutter Street, but instead of the smokers' 
space being merely th e longitudinal seats a t the rear end of 
the car , t h e new m odels will have separate end compartments, 
like those provided for smokers on the big suburban cars on 
the San Mateo line. The smokers' section will be partitioned 
off and the windows can be kept open most of the time. 

HEAVY ELECTRIC TRACTION AT THE AMERICAN 
SOCIETY OF CIVIL ENGINEERS 

A paper on the subject of "Steam vs. E lectric Railway 
Operation for Trunk Line T raffic" was presented at a meet­
ing of the A merican Society of Civil E ngineers on N ov. 21 
by J oseph Mayer, a member of that body. It contained a 
comparison of the relative advantages of direct-current and 
single-phase operation for t he equipment of the L ake Shore 
& 11.fichigan Southern R ailroad from Buffalo to Cleveland, 
together with estimated cost of construction and operation. 
A s an appendix to t h e paper :Mr. Mayer described a new 
type of overhead conductor upon which he has applied for 
patents. It consists of substituting for the usual copper con­
ductor in the catenary const ruction a soft steel rod, circular 
or figure-eight in section, whose diameter could be made to 
vary with the train speed and the oscillating weight of the 
collector. For a speed of 80 m. p. h. and a rigid collector 
weighing 25 lbs. above t he supporting springs, the speaker 
recommended a rod 1¼ ins. in diameter. According to the 
speaker, with this rod the suspenders can be spaced 12 ft. 
apart without risk of compression when the sliding bow 
passes. Calculation shows that t he center deflection of such 
a rod is only 1-9 in. The up-and-down oscillation of the 
collector increases the pressure on the contact conductor 22 
lbs. when it passes the suspender, and it decreases the press­
ure 11 lbs. when it is at the center of the span. T h e pressure 
wh en at rest may be made 20 lbs. T he maximum pressure wi11 
then be 42 lbs., and the minimum 9 lbs. The la rgest bending 
st ra in per square inch in the rod will be so small that it wi11 
be safe even with welds of mediocre qualit y. The collector 
ro ller might be considerably heavier than 25 lbs. without risk 
of breaking the contact rod. With a 1¼-in. contact rod, 
therefore , it is easy to design a rolling collector which has 
abundant strength and is very durable, thus greatly diminish­
ing the cost of ma intenance. This rod is supplied at inter­
vals with expansion joints which are spanned by flexible 
copper bonds. 

Mr. 1.fayer's conclusions on the value of conductors of this 
kind were as follows: 

A r¼-in. contact rod suspended from on e rope hung in 300-ft. 
spans, by ~11spender s 12 ft. apart , sags only r--9 in. at the center 
of each 12-ft. span. The current coll ector, if moving with a 
speed of 8o miles an h011r, will oscillate up and down about I-g in. 
while passing under a 12-ft. span. This oscillation produces with 
an oscillating- weight of 25 lbs. a variation of contact pressure of 
33 lbs., which the rod is amply able to resist. The suspenders 
are never in compression, and the contact rod need not be sup­
ported on springs ; a simple hinged connection answers every 
011rpose: and a thin tension rod with eyes, or even a wire, may 
be tised for a sti soender. The current collector may be a heavy, 
strong and durable roller such as has been shown to be satisfac­
to ry by past experience. 

A contact wire suspended from ropes with 300-ft. spans re­
qu ires two ropes in inclined planes to prevent excessive lateral 
motion caused by the wind. The suspenders must be stiff trian­
g11lar frames. The contact wi re must be connected to the sus­
penrle rs by springs arranged so that they will always operate 
properly. The wire must be under tension to enable it to resist 
the pressure of the sliding bow. This tension will vary greatly 
wi th changes of temperature. The variation in the temperature 
of wire exposed to the sun and carrying a variable and consirler­
ab]e current is, in the northern United States, 140 rlegs. F., or 
more. It is not possible to adjust the wire so that it will be 
satisfactorv at both extremes of temperature. It will either 
stretch and occasionally break at the lowest temperatures, or be so 
slack in summer that the collector will jump and cause sparking 
and excessive strains. If the springs which are necessary at the 
snspenders do not operate properly, or as intended, the osci11ating 
motion of the co11ector will be jerky and will cause alternately 
excessive and defective contact pressure, endangering the wire 
and causing sparking. The breaking of the wire may be accom­
panied by the rise of the sliding bow above it, and the destruc-
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tion of a number of suspenders, causing the fall of the wire and 
possibly fatal disaster. The current collector cannot be a sub­
stantial roller; it must be an elastic sliding bow, so as to redu~e 
the oscillating weight to the smallest possible amount. It w1~l 
be difficult to design a tolerably satisfactory sliding bow, and 1t 
will cause at best a large cost maintenance. The only advantage 
of the wire is its larger conductivity for alternate currents and 
the consequent saving in the cost of feeders. In short, a contact 
wire and its accessories make a complicated, short-lived and un­
safe structure, expensive to maintain, while a contact rod is 
simple, safe and durable. · 

In the discussion which followed the paper, Frank J. 
Sprague referred to the desirability of using higher potentials 
than those at present employed in d. c. work, but advocated 
a third rail and direct current in preference to alternating 
current with overhead conductor. In his comparison of the 
two systems he said : 

"The third n!il offers certain hindrance to the ordinary 
maintenance of track, but overhead construction is inelastic, 
and the laying of additional tracks or changes in grade and 
alignment require radical and expensive alterations in perma­
nent overhead structures. Derailments will crush one form 
of conductor to the ground, but may equally well knock down 
the supporting structures of the othe-1; and put all tracks out 
of service. In wrecking, the third rail offers some obstruc­
tion to the throwing of the equipment to one side, but con­
ductors overhead may interfere with the operation of crane 
booms. \Vith two or more tracks snow cannot well be piled 
up between them when the space is occupied by third rails, 
but on the other hand overhead conductors are a source of 
danger to train men, and subject to the troubles of sleet 
formation." 

He did not believe that snow and sleet would cause com­
plications with the third rail at frogs and switches, while he 
did believe that an overhead high-potential conductor would 
prove objectionable at overhead street and highway bridges, 
in tunnels and at low bridges, and as possibly intercepting the 
train operator's view of semaphore signals. He also com­
pared direct-current and single-phase motors and locomotives 
for heavy electric traction conditions, and stated that the 
weight and cost of the motor equipment is much higher for 
single-phase than for direct current, that the cost of perma­
nent working conductors per mile of track is fully as high, 
and that the cost of a central station would be somewhat 
greater because of the reduced capacity for weight of ma­
terial for single-phase generating apparatus. He also thought 
when extended systems are considered the increased cost of 
the sub-stations for direct current with their transformers and 
rotaries would be more than offset by the increased first cost 
and the cost of operation of the motor equipment on the a. c. 
system when each is installed with equal regard to perma­
nency. 

The Chattanooga Railways Company's publicity depart­
ment is getting out, once a week, a very attractive little folder 
called the "V./ eekly Trolley/' which is distributed by means 
of pockets on every car. This folder contains the schedule 
of every car on each line, giving the time when a car can be 
looked for at prominent points along the various lines. In 
addition to the schedules the folder also offers suggestions 
as to transfers and gives the points at which they are good on 
each line. For the benefit of strangers there is a complete 
list of the various theaters and points of amusement in the 
city, with instructions as to what car to take to get there. --The Columbus, Delaware & Marion Railway Company has 
announced interline ticketing arrangements with the Scioto 
Valley Traction Company and the Indiana, Columbus & 
Eastern. Tickets are sold between any points on these lines. 

MEETING OF THE CENTRAL ELECTRIC RAILWAY 
ASSOCIATION 

The last meeting of the year of the Central Electric Rail­
way Association was held in the Algonquin Hotel, Dayton, 
Ohio, Nov. 22. The meeting was well attended and an ani­
mated discussion took place on the four subjects announced 
in the N ov. 24 issue of the STREET RAILWAY JouRNAL, 

These were on "Automatic Couplers," " Discontinuance of 
Free Transportation and to What Limit Shall Same be Is­
sued," "Limited Service, and Does It Pay," and "Impressions 
from the Columbus Convention." 

MORN I N G SESSIO N 

In calling the morning session to order President E. C. 
Spring stated that for a time it was considered inadvisable 
to hold the meeting, inasmuch as the date occurred so soon 
after the Columbus convention, but as it was to be the last 
meeting of the year it was afterward thought best to hold it. 
He spoke of the resignation of Secretary John H. Merrill, 
who resigned to take the management of the Choctaw Rail­
way & Lighting Company at South McAlester, Indian Terri­
tory. Since his resignation Treasurer W. F. Millholland has 
been attending to the duties of secretary. 

Mr. Spring expressed himself as well pleased with the 
manner in which the Central Electric Railway Association 
had been recognized by the national associations. In a letter 
to the association Prof. B. V. Swenson, secretary of the 
national association, had expressed his appreciation of the 
many courtesies extended by the Central Electric Railway 
Association on the occasion of the Columbus convention. 
The election of A. VV Brady as vice-president of the national 
association, President Spring said, showed that the Central 
Electric Railway Association was being recognized outsi'de 
of its own sphere. He stated that the executive committee 
had deemed it best to hold the January meeting of the asso­
ciation at Indianapolis. At this time the election of officers 
and the annual banquet would be held. He urged all mem­
bers to attend both the banquet and the meeting. One fea­
ture of the meeting would be the assemblage of special cars. 
The Indianapolis Traction & Terminal Company had ar­
ranged for these cars to be placed on a track opposite the 
Claypool Hotel, and the company was making preparations 
in other ways to take care of those attending. An effort was 
being made to have as speakers at the banquet the Governors 
of Ohio and Indiana; T. E. Mitten, president of the Chicago 
City Railway; H. H. Vreeland, president of the New York 
City Railway Company, and VY. A. Bancroft, president of the 
Boston Elevated Railroad Company. 

On President Spring's request for the sentiment of the 
association there was considerable discussion as to whether 
or not ladies should be invited to the annual banquet. Opin­
ions were expressed by several, tending to confirm the belief 
that the members in genernl favored the banquet being a 
"stag" affair. \Vith regard to the election of officers, Presi­
dent Spring said that according to the constitution the presi­
dency went to Indiana. 

President Spring felt assured that the association had a 
bright future. In its brief existence it had done things that 
at first appeared impossible. It had, however, tried some 
experiments that were not feasible and which could not be 
carried out. 

At the conclusion of the president's remarks the financial 
report of the association was read by Acting Secretary W. F. 
Millholland. The report showed a substantial balance in the 
treasury. · 

AUT OMATIC COUPLERS 

After the presentation of the treasurer's report the first of 
the four previously announced subjects, that of automatic 
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couplers, was taken t:p. The discussi0n was opened by W. 
T. Van Dorn, who drifted more particularly into the question 
of the standardization of coupler heads and of the height of 
automatic couplers to permit cars of different systems to be 
coupled. In the course of his remarks he said that the im­
portance of strength of the draft rigging was not well enough 
appreciated. The argument was sometimes made that when 
cars were operated with the multiple-unit control so much 
strength was not required in the draft rigging, but this idea, 
he said, was a mistake. as had been shown by experience. 

The advantage of a tight lock was emphasized, and he 
urged the adoption of a standard length of coupler. 

In reply to the question of J. C. Rothery, general manager 
of the East Liverpool T raction & Light Company1 as to what 
special advantages automatic couplers possessed over pin 
co uplers for use on cars operated on city streets where sharp 
c urves are encountered, Mr. Van Dorn stated that they coup­
led the cars closer and eliminated practically all of the .play 
between the coupler heads, which was highly necessary in 
multiple-unit operation. Safety in coupling \Vas also ob­
tained; in using radial dra\v-bars with the ordinary heads 
the man making the coupling was exposed to a great deal of 
danger. 

In reply to an inquiry as to the proper length of draw-bar 
Mr. Van Dorn said he thought that a length of 4 ft. 
or 4 ft. 6 ins. between the face of the draw-bar head and the 
svvivel would meet most conditions. The adoption of such 
lengths would enable manufacturers to keep couplers of stan­
dard lengths in stock, instead of making them to each order. 

\V. I-I. Evans, master mechanic of the Indianapolis Trac­
tion & Terminal Company, said that the rai lway people were 
more concerned with a standardization of the height of the 
draw-bar head. In Indianapolis they had a special coupling 
har to be used in coupling cars the draw-bars of which were 
at different heights. 

?\.fr. Van Dorn stated that, while the Van Dorn draw­
liar allowed for a variation in heights of about 3 ins., the 
question of a standard height was out of the manufacturers' 
field and was for the operator s to decide. 

E. F. Wickwire, of the Ohio Brass Company, stated that 
his company had an automatic coupler \vhich he desired to 
show to those in attendance. He called upon Charles H. 
Tomlinson, the inventor of the coupler, who sho v1red a coup­
ler together with a working model, and explained many 
of its points. For his coupler he claimed that it was strictly 
automatic and no setting was required; that it would couple 
on any curve the cars could go around; that there \Vere no 
loose parts to be lost, and that it was interchangeable with all 
types manufactured at the present time. Of automatic coup­
lers in general h e said they were indirectly a protection 
against fire, as when cars were stored in houses the couplers 
could be thrown in alignment so in case of fire all that was 
necessary was to back the cars against each other, when they 
would couple automatically and the whole train could then 
be pulled out. 

:rvir. Tomlinson thought a length of 4 ft. 6 ins. between the 
face of the drav,.r-bar and the swivel would answer most re­
quirements. The buffer of the car, however, should h ave its 
center of curvature·at the swivel. 

AFTERNOON SESSION 

At the opening of the afternoon session President Spring 
annotinced that, owing to an important meeting, all of the 
members of the Ohio Railroad Commission had found it im­
possible to accept the invitation to be present, but that 0. P. 
Gothlin, a member of the com~ission, was present and would 
open the discussion on the subject, "The Discontinuance of 

Free Transportation, and to What Limit Shall Same be 
Issued." 

1fr. Gothlin on taking the floor assured the association of 
the commission's appreciation of the invitation to attend the 
convention, and he added that he thought that within a short 
time the executive officers of the interurban railroads would 
receive an invitation to be present at a special meeting of the 
commission. This meeting would be held partly for the 
purpose of getting acquainted, but there were in addition sev­
eral subjects the members of the commission wanted to dis­
cuss with the interurban people. 

Before opening the discussion on free fares 1'1r. Gothlin 
stated that any opinion he might express was simply an in­
fo rmal one. He then read section 8 of House Bill 78, which 
states that the Ohio laws concerning passes should not be 
construed to prevent the giving of free transportation to 
ministers of the gospel, to homeless and destitute persons, to 
officers of charitable institutions when traveling on official 
business, to employees of the railway, or to dependents of 
employees; and that the laws did not prevent the interchange 
of passes between officials of different roads. Another sec­
tion stated that nothing but money could be accepted as pay 
for transportation. Mr. Gothlin said that it was the senti­
ment of the commission that no railway officer was justified 
in giving free transportation to newspaper men or others 
not specified in the act. 

In reply to the question by J. C. Rothery as to whether or 
not the laws applied to street railways, I\fr. Gothlin said that 
any railroad whose lines extended beyond the limits of a city 
would come within the limits of the act. 

Concerning automatic couplers, 1-fr. Gothlin read section 
2 of House Bill 242, which required common carriers to have 
their cars equipped with them. This applied to interurban 
railways and was in force at the present time, but if the 
equipment was of such a nature that it had been found im­
possible to comply with the !aw, leniency would be shown the 
interurban companies. He said that the question of auto­
matic couplers was one of the subjects that the commission 
wanted to discuss with the interurban officials at the proposed 
meeting. He stated, further, that the Ohio Railroad Com­
mission did not assess penalty for violations of the law, but 
t hat it simply instructed the Attorney General to bring suit. 

With regard to the question of free transportation F. J. J. 
Sloat, general manager of the Cincinnati Northern Traction 
Company, said this was a matter for each road to decide for 
itself. Hard feelings were often created by the discontinu­
ance of passes, but they usually died in a short time. He 
stated that his company took care of the newspapers by mak­
ing contracts with them after bids had been submitted. They 
were paid in mileage books of a value equivalent to the money · 
value of the advertising. 

J. C. Rothery told of the attitude on the pass question as­
sumed by his roads. On the lines of the East Liverpool 
Traction & Light Company no free transportation was issued . . 
As general manager he himself paid his fare. No free trans­
portation was issued to any county or State official. He 
thought every road should be willing to pay cash for every­
thing it received, and should demand cash in return. He 
thought a badge should be a pass for an employee. He paid 
cas h for his advertising and expected the newspapers to pay 
cash in return for transportation. 

F. D. Carpenter didn't think the question of to whom to 
give free transportation was left for the traction officials to 
decide. The law stated definitely to whom passes could be 
issued, and he intended to be a law-abiding citizen. At the 
present time his road, the Western Ohio Railway, issued an 
annual fifty-two ride ticket to employees. 
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At the conclusion of the discussion regarding free trans­
portation President Spring called upon H. P. Clegg, presi­
dent and general manager of the Dayton & Troy Electric 
Railway Company, to open the discussion on "Limited Ser­
vice, and Does It Pay?" Mr. Clegg said he had never con­
sidered the operation of limited trains from a paying stand­
point. On his road he had operated them more because it 
was a duty as a common carrier to give the best service possi­
ble. He thought some managements should consider this 
duty more seriously. He said he had noticed that on some 
roads the schedules were altered at different seasons of the 
year, seemingly exactly to fit the demands of travel. He did 
not think managements had a right to do this, and character­
ized such views as narrow minded. On his road it was the 
policy to operate more cars than were needed. This not 
only took care of the present ex isting travel, but it invited 
additional travel. 

As to the reasons for maintaining limited service, he said 
there ,vere different kinds of passengers, and the only way to 
accommodate all was to maintain the two kinds of service. 
He gave patrons the opportunity to take th eir choice, a s a 
merchant usually docs with a customer. 

He thought managements had something else to do than to 
make dividends, and that by doing that which was only n eces­
sary they often invited attacks from the city officials and the 
boards of health, and caused officers to step in and tell the111 
how to run their properties. 

General Ivfanager H. A. N icholl, of the Indiana Union 
Traction Company, said that on his system limited trains 
were alternated with locals. H e found from the records that 
limited cars earned about 25 per cent more than locals. An 
excess fare of about ¾ cent per mile was c harged on the 
limiteds. The fact that all the divisions of his system we re 
paralleled by steam roads necessitated the operation of limited 
cars to an extent, but there was a certain class of people 
that demanded better cars. He had never known an insta_ncc 
where people were not willing to pay excess fare when greater 
speed and better cars were offered. He thought local con­
ditions determined the necessity of putting on limited cars, 
and he did not believe they were necessary on the very short 
roads. 

C. N. \rVilcoxon said that until about one year ago no 
attempts of any consequence had been made to operate limited 
cars on the Cleveland & Sot•.thwestern system. On one 
division they are now run at three-hour intervals. B.etwec n 
Cleveland and Oberlin .they are run every two hours. On 
the Cleveland & \Vooster division four limiteds are run in 
each direction per day. The limited cars earned slightly more 
than the locals. 

F. ·D. Carpenter said that his system, the \1/estern Ohio 
Railway, had operated limited cars for about two years. Last 
January the service was. extended from Dayton to Toledo. 
He believed there was business in the field that had not yet 
been reached, and that if the service were given the people 
would always ride. • 

In r eply to a question of the comparative expense of 
operating limited and local cars, Mr. Clegg stated tha t his 
company had found the current consumption and the cost of 
maintenance of the equipment considerably less, and this was 
largely due to the elimination of the stops. 

The discussion of the last subject, " Impressions from the 
Columbus Convention," was opened by H. A . N iCholl, who 
said that, although he had been attending the annual conven­
tions for several years, he· could not recall an occasion when 
he had seen a finer collection of exhibits or a greater attend­
ance. H e thought the attendance at the various meetings 

was better than on previous occasions, and tha t the papers 
had been presented by stronger me n. 

Preside nt · Spring said a wonderful in te rest had been st im­
ulated throughout t he country regarding interurban opera­
tions in the Middle W est. Some Eastern gentlemen whom 
he took on a 230-mile interurban trip during the convention 
were absolutely surprised at the way the roads were la id out 
and the facility with which the ca r they were on was tra ns­
ferred from one system to another. He said the paper s at 
the convention were extremely interes ting. T hat on "Selec­
tion of Trainmen," by Clarence E . Learned, had impressed 
him deeply. He urged others intereste<l in this subj ect to 

• read the paper , as it dealt with the matter in a unique way 
and was bY a man thoroughly compete nt to handle the sub­
ject. The paper on track constru,ction had likewise given 
him a clear conception of the subj ect with which it dealt . H e 
thoug ht the industrial display was without parallel. 

Befo re adjourning the meeting President Spring took oc­
casion to ex press the thanks and appreciation of the associa- · 
tion to the Ohio Railroad Commission and to Mr. Gothlin, its 
representa tive at the meeting, for the interest shown in the 
association. 

The nominating committee for the coming year, as an­
nounced by President Spring during the meeting, was com­
posed of J. 0. \ ·Vilson, treasurer Cleveland & Southwestern 
Traction Company ; F . D. Norveil, of the S choepf syndicate 
lines in Indiana ; S. D. Hutchings ; G. H . Kelsey , superin­
tendent of power Indiana Union T raction Company, and C. 
M. Paxton, secretary and traffic manager Dayton & Troy 
Electric Railway Company. ..........______ 

The management of the Aurora, Elgin & Chicago Electric 
Railway has decided to enter into active competition with 
the stea m railroads fo r express business. Unable to secure 
an ordinance to bring express into the city, the company has 
arranged to take the express packages to .its station at Fifty­
Second Avenue, where the trucks will be unloaded into ex­
press cars and the contents distributed over the line. With 
this end in view the company has establiShed an express 
package station in the building at Jackson Boulevard and 
Franklin Street. It is intended to collect the packages 
throughout the city and to lake th em in a large automobile to 
the outlying station , where they can be loaded into the cars 
of the company. It was stated yesterday that the express 
rates would be about 50 per cent of the tariffs which are now 
in effect on steam roads, and it is expected to build up a large 
business. Recently the electric line has been engaging in 
the milk traffic, and is said to have cut into the business of the 
steam roads to a serious extent. A very large area in Illinois 
will be served by the new express arrangements. The ma in 
towns reached are !vlaywood, Bellewood, South Elmhurst , 
Lombard, Glen Ell yn, Wheaton, VVarrenville, VVayne, Au­
rora, Batavia, Elgin, Dundee, Carpentersville, St. Charles 
Geneva, Oswego, Yorkville and Glenwood Park. 

According to "I'Elettricita ," it has been agreed betwee n 
the Oerlikon and Siemens-Schuckert works to commence 
immediately the plant for the electrification of the whole 
length of the St. Gothard Ra ilway. T he section from Zurich 
to Lucerne is to be constructed fi rst a s an experiment. This 
first section is the only one at present approved of by the F ed­
eral Railway Department, but it is stated tha t a syndicate has 
offered to convert at their own cost the whole part of the 
line which is situa ted in Switzerland by 1909, a nd to transfer 
it to the Swiss government on term s ye t to be agr eed upon. 

i 
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AN ELECTRIC SWITCHING LOCOMOTIVE 

The American Locomotive Company has recently com­
pleted a 37½-ton electric switching locomotive fo r the Gen-

VIEW OF COMPLETED LOCOl\iOTIVE 

eral Electric Company. The locomotive is 
designed for operation on a 250-volt circuit. 
The maximum tractive effort is 15,000 lbs. , 
and the instantaneous draw-bar pull for 
starting purposes is 18,800 1bs. 

The running geaf consists of two of the 
builder's four-wheeled, arch bar frame 
trucks with cast-iron floating bolsters. Each 
truck is equipp,ed with two r75-hp GE 68-B 
direct-current motors. The la tter are in-

SIDE VIEW OF TRUCK 

END VIEW OF TRUCK 

side-hung, with half the weight carried on the axle and half 
by nose suspension from the truck frame. 

The locomotive is arranged for single unit control and is 
fittep with trolley and third-rail shoes. It is equipped with 
General Electric Company's straight air brakes and Leach 

sander, operated by one centrifugal pump, No. 22 air com­
pressor. 

The platform and framing is of Io-in. steel channels and 
3-16-in. floor plates. The cab is of the steeple type and con­

sists of one main cab an<l two auxiliary 
cabs. Some of the principal dimensions of 
the locomotive a re: Length over all, 31 ft. 
r in.; width, 9 ft. 6¾ ins.; total ,vheel base, 
22 ft.; driving-wheel base, 6 ft. 6 ins.; height 
over the cab, 12 ft. r¾ ins.; height with the 
trolley down, 13 ft.; diameter of the truck 
wheels, 36 ins. 

---♦♦♦--------

CARS FOR CAMDEN & TRENTON 
RAILWAY 

The car shown in the accompanying illus­
tration is one of seven lately added to the 

- ~ lines of the New York-Philadelphia Com­
pany of New Jersey. The new cars 
will operate between Camden and Tren-

SIDE ,hEw OF CAl\IDE:t-,,T & TRENTON CAR 

ton and are primarily for the betterment of the sub­
urban traffic between Philadelphia and the numerous Jer­
sey towns reached by the company's lines. One class 
of passengers ,vho will feel the benefit of this new rolling 
stock a re the business men ·who travel daily to Philadelphia 
and who require a convenient schedule and comfortable means 
of transportation. In the latter respect the new cars leave 
nothing to be desired. Smoking compartments are a neces-

INTERIOR OF CAMDEN & TRENTON CAR 

sity on a road whose traffic is co_mposed largely of the class· 
of passengers mentioned, and the present cars are no excep­
tion to the rule; the usual longitudinal seats are furnished in 
this compartment. The length of the car, its steam-coach 
roofs and straight sides, coupled with the big windows, wide 
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aisle space and commodious seats-the three latter attributes 
of comfort being brought about by using the Brill grooveless­
post semi-convertible feature-give to the car a very sym­
metrical and imposing appearance. The cars are painted in 
a rich carmine with gold lette~ing and striping. The in­
teriors are of cherry. The trucks employed are the No. 27-
Fr with a wheel base of 4 ft. 6 ins. Four 40-hp motors 
were insta11ed on each car. The weight of one car and 
trucks with motors is 45,000 lbs. The cars measure 34 ft. 4 
ins. over the end panels and over the vestjbules 43 ft. 9 ins.; 
the length of the smoking compartment is 8 ft. 7¾ ins.; 
width over the sil1s, including the sheathing, 8 ft. 8 ins.; 
height from the floor to the ceiling, 8 ft. 5 ins. 

SOME INTERESTING FEATURES OF CARS FOR BUENOS­
AIRES 

A big export shipment recently left the works of the J. G. 
Bril1 Company for Buenos Aires, South America; the order 
was placed through J. G. White & Company by the Com­
pania Lacroze, and consisted of seventy-five single-truck 
grooveless-post semi-convertible cars and ten double-truck 
cars having the same window system. The sma11er cars 
have a length over the end panels of 2I ft. 4 ins.; over the 

SINGLE-TRUCK CAR FOR BUENOS-AIRES 

crown pieces and the vestibules, 30 ft. 4 ins.; width over the 
sills, 7 ft. 10½ ins.; height from the rail over the trolley 
board, II ft. 9¾ ins. The double-truck cars measure 31 ft. 
over the end panels and 41 ft. over the crown pieces and ves­
tibules; width over the sills, including sheathing, 7 ft. ro½ 
ins. The type of sing!~ truck used is the No. 21-E with a 
wheel base of 7 ft. 6 ins.; the type Of double truck, the No. 
27-E1 with a wheel base of 6 ft. 6 ins. 

The interiors are unusually handsome, being finished in 
mahogany, inlaid; push buttons wi11 be found at every post. 

DOUBLE-TRUCK CAR FOR Bl.JENOS AIRES 

A novel feature is the installation of two electric fans at 
diagonally opposite corners of the car for service during the 
hot summer months. Another innovation is a metal pocket 
into which is slipped the conductor's badge. This receptacle 
is so located as to be easily seen by passengers entering and 
leaving the car. The pocket allows the number of the badge 
to be dearly read, the presence of the badge indicating, of 
course, that if the conductor does not properly perform his 

duties, passengers will have the means of reporting the delin­
quent at headquarters. On each corner of each vestibule is 
placed a lens, behind which is a colored glass-one of four 
colors-illuminated by an incandescent light, the color sch eme 
designating the destination of the car. Each car is equipped 
with independent motor-driven brakes. All the wiring in the 
cars was done in concealed loricated conduits. The illustra­
tion shows the larger type of car equipped with folding gates, 
while the single-truck car has folding doors. A s a matter of 
fact both types of cars were shipped with the folding gates 
and also the folding doors, the former for use in the summer, 
the latter in winter, when a warmer and more weather-proof 
compartment is desirable. The cars were built in sections so 
they could be knocked down for export shipment. 

NEW PRUSSIAN REGULATIONS GOVERNING THE 
CONSTRUCTION AND OPERATION OF ELECTRIC 

STREET RAILWAYS 

The new regulations issued in Prussia concerning the con­
struction and operation of electric railways constitute one of 
the most important events in electric operation in Germany 
for a long time. These regulations are not law in the actual 
meaning of the word, since laws can be made only by Par­
liament and the executive, but as in other countries the sec­
retary or mmister of the appropriate department has author­
ity to formulate certain rules for the guidance of inferior 
authorities. The fundamental law for all street railways is 
still the Prussian secondary railway law (Kleinbahn-gesetz) 
of 1892. 

It is an old experience t~at a good law can be very op­
pressive when interpreted in too literal or unfavorable a 
manner, and vice versa, a very strict statute is comparatively 
unobjectionable when enforced along the lines of common 
sense. This condition is particularly true when the law is 
so drawn as to leave a great deal to the discretion of the local 
authorities. This was the case with the law of 1892, which 
allowed the governing bodies ( cal1ed in Prussia the''Technical 
Inspection Authority for Secondary Railways") a large 
amount of latitude. These inspection or regulating boards 
were made up of the managers of the gov.ernment steam rail ­
road lines in whose districts the street railways were located. 
Early in their history this plan was not objectionable. It 
soon became evident, however, that the interurban lines would 
have to adopt standards in construction and operation more 

like the steam lines than th e street railway 
companies. The regulations for interurban 
lines were therefore carefully codified in 
1898. 

In the meantime the street railways de­
veloped to such an extent that their con­
struction and operation became highly spe­
cialized and it ,vas found that the inspecting 
commissioners, who were trained a long 
steam railroad standards, could not weJI be 
left in sole charge of their administration. 
Moreover, this portion of their duties wa s 
considered by them as a side occupation. 

They coulcl give only a small part of their time to this work, 
and it frequently happened that their personnel would change. 
There were sometimes three commissioners in one year. The 
result was the issue of numerous burdensome orders which 
<li<l not secure the purpose in mind, namely, that of safety 
in operation. 

This condition of affairs led the street railway companies to 
petition the Prussian Minister of Public \\Torks in 1900 to 
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make the regulations more strict, so that those in charge of 
their administration wo uld have less freedom in their inter­
pretation. This was do ne because the st reet railways thougi1t 
it would be better to obey a few burdensome regulations and 
know just what th ey were than to be obliged to change their 
rolling stock and equipment a lmost any moment. This re­
quest was granted and the new rules have just been issued. 
As a whole they give general satisfaction. The more im­
porta nt ar e published below: 

In gene ra l, grades sh :'.1.11 not exceed I to 15, but steep er grades 
for sho rt d istances sha ll be permi ssible if operating safe ty is 
demonstrated by experiment. 

Lines on public streets must be laid with girder ra ils or com­
posit e rai ls with flan ges high enough to give a running t read 
for street vehicles. Exceptions a re permitted. I n general, curves 
sha ll not be less than 15 m. (49 ft.) radius, bu t exceptions arc 
permitted. W here the conditions permit, the ou ter ra il should 
be elevated. 

On st ra ight t rack the grooves shall be at least 30 mm ( 1 3-16 
ins. ) hut not wider than 40 mm ( 1 9- 16 ins.) , except tha t they can 
he wider on curves acco rding to the gage. Jf they become wider 
through wear, the rai l~ can be kept in service until worn ou t. 

All ra ils, swi tches an.d other parts o f the track on public stref t'­
must he so la id that they will not interfe re with traffic. 

(Thc,;c regulations are a conside rable improvement over the 
fo rmer ones. T he latte r o ften dema1v\ed that a rail should not 
proj ect above the pavement, and vice versa. T he strict execu­
tion of this rule cost the st ree t rai lway companies a g reat deal of 
money, as they were obl iged to keep making repairs continually. 
Formerly the pavement maintained by the railway company, 
usu:d ly for a spacl.' 30 cm to 60 cm (2 fl. to 4 ft. ) 011tsidc 
of the ra il f- . was in much better condi tion than that maintained by 
the city. ·n 1c result was that' mo"t of the wagon 1raffic woHld 
trave l on the track, thus ·making it wear out more quickly than 
o1h cr p:lr l '- of tb c roadway. Under the new rule it wi11 not 
be ncn'~S:i ry fo r the ra ilway company to undertake repa irs as 
soo11 as 1h c- pa n mcnt sinks a li tt le. hut it can take its own time.) 

In cond uit operation. the cnnduit s may be placed in the midd le 
of th e track o r under one rai l. T he slut on stra ig-h t track mu st 
110 1 exceed 30 mm ( 1 3-16 ins.). all(I 0 11 cu r \"cs -tS mm (1 ¾ ins.) 
in wid th. 

The ~topping places arc to be regula ted by the local conditions 
and must he made known in some appropriate manner. 

( This last rule obviates an e,·i\ that had almost btcome gen­
l' ral. Sorncbody discovered tha t the safety o f street rai lway 
tratllc was incr,•n~cd if the ca rs stopped at the " near ·• corner of a 
~trcct cross ing. This idea was exploited in the n<'wspape rs, and 
the author ities in many cases ordered all ca rs to mnke this stop. 
One d iffic\llty which resulted was that the c0mpanies had erected 
cxpcnsivr wait iug pavilions on the opposit<' co rners. These be­
cnme u,;clcss. Mo reove r , in ve ry la rge cities it was fo und th at in 
the rush hour~ there were blockade" caused lw ca rs ,'l,,·hich were 
obliged to turn into the cross st reet . stoppi;1g on the corner. 
Accorcl i11g to the new rnle the railways have full permission to 
place the stop pi11g places whereve r local conditions requi re.) 

The di,.t ancc from the cemer of the track to the curbstone 
must be a t lea~t one-half o f the greatest width of the car. On 
._ witching and 0 11 doublt'-track sections the distance between cen­
tC' rs o r rai ls must be a t leas t 400 mm ( 16 ins.) more than the 
g rea test wid th o f the cars. On curves th is same distance must 
be ohsen ·ed where local conditions permit. 

I ron hridg<'s ma intained by the ra ilway company must be ex­
amined at least n ery five years, and records of these tests must 
be kept. 

Span wire, suspended from the sides of houses must be pro­
Yidrd with means for deadening sou nd and preventing rattling. 

The railway company must at all times have suffici ent auxiliary 
power to take care of ex tra-heavy traffic and unfavorable traffi c 
conditious without disturbing the operation ~e riously. In the 
case of damage to machinery the reserve must be sufficient to 
maintain the schedu le of a working day. If the railway has no 
power sta tion, but purchases its power, these regulations apply 
to the statioi1 !-elling the power. 

All wheels excepting those on the middle axles of three-axle 
locomoti ves and cars must have flanges. A t speeds up to 25 km 
( 15½ miles ) per hour, these flange!- , assuming they a re used only 
0 11 girder ra ils, may be w0 rn down to 12 mm (½ in.) in height 
.ind 8 mm ( 5-16 in.) in thickness. At higher speeds and with 
T -rai ls the si1.e o f flanges is fi xed by the engineering commis­
sion for tru nk line railways. 

The thickness of the wheel t ires where the weight per wheel is 
3 tons must be at least 16 mm (¾ in.) , and for greater wheel 
,veigh ts at least 18 mm (11 -16 in.). On all other rolling stock 
the ti res may be worn dow n to J4 mm (9-16 in). 

All roll ing stock, except construction car s, must have spring 
couplers at both ends. 

Track scrapers shaII be used on a ll ca rs. Their height above 
the ra il s sha11 not exceed 6.5 cm (2.5 ins.) where all of the pave­
ment is asphalt; 8 cm (3.t ins.) where pavement is either asphal t 
or stone; and in no cases, even on outside lin es, must it exceed 
10 cm (3.9 ins.). 

The car steps must permit easy entrance and exit. T he lower 
part of the body must have no sharp co rner projections. When 
possible a hand rail should be at tach ed to the side of the car to 
ass ist in getting on or off. 

( This last rule is a g reat relief to the railway companie~. 
Du ring the past few yea rs the regulating authorities often 
requested that the step s should ,be as hig h as possible. In fact, 
a minimum of 38o mm ( 15 ins.) was p rescribed for loaded cars 
with worn-down wheel ti res, corresponding to a height of at least 
46o mm ( 18 ins.) for an empty car with new wheels. The ob­
ject of this rule was that persons who fell in fro nt of the car 
would not be caught by the step. It is pos~ible that in very in­
frequent cases casualties have been avoided in this way, but it is 
certa in that more persons have been injured from entering or 
leaving cars on account of a high step than would have been the 
case if the steps had been lower. Such h igh steps, even when 
the car is standing still , are ve ry inconvenient, especially to stout 
and infinn persons.) 

All motor cars must have at least two independently operating 
brakes, one of which m11st be. mechanical, such as air brake , elec­
trical short-ci rcu iting brake, o r electro-magne tic brake. All cars, 
except freight cars, must have a hand hrake. 

Wbe11 more tha n one tra il ca r is used the braking arrangement 
mllst be such that the motorman can apply all brakes throu'.gbout 
the tra in at once. Exceptions arc permitt ed by the comrnission 
in ce rtain cases where the operating conditi ons are ve ry simple. 
Simultaneous tra fn brak ing may a lso he required with one trail 
ca r if the traffic conditions a re severe. 

All brakes shoul d operate as noi seless ly as poss ible, be actuated 
from either end of the car, and of such capacity that a car with 
fo ll load o n a dry rail at a speed of JO km (6¼ miles) per hour 
may be stopped in a length o f 6 m ( 19½ ft.) from the application 
o f the brake-shoes. The commission reser ves the r igh t to make 
!-everer reg ulations when it appea r" necessary. 

Motor cars and locomotives mu st he fi tted with effec ti ve sand­
ers. 

The car platfo rms must be furnished with suitable doors o r 
ga tes. On demand of the commission, vestibules mu st be placed 
on interurban cars, and the moto rman's place separated from the 
passenger compar tment. 

The sea ting space to be nllowcd per pass<'nge r mu st be at least 
490 mm (r9¼ ins.) wide, except that cross-sea ts may be some­
what narrower when allowed by the commission. 

A ll cars must be lighted, and, if fitt ed fo r electric iIIumination, 
thhe must al so be auxiliary lighting. The commiss ion can also 
specify when the cars must be hea ted. 

Every car mu st be fitted with some means of signaling between 
the conductor and the passengers and also with the motorman . 

Rusiness ad ve rti sem ents, as a general rule, should be placed 
only inside the car, bu t not on the windows. Exceptions outside 
the car a re the dasher signs, and, for the interior, such wihdow 
~igns as ar e in the fo rm of cut o r etched work on the glass. T h is 
i~ also regulated by the sense of the commission. 

Every motorman's stand must have a gong or other means for 
nttracting attention. 

Every car must have the following iufonnation clearly indicated 
on its exte rior : First, the owner; !- econd, the car number, and, 
in the case of passenger cars, th is number must be placed once 
at each end and on each side; third, o n all cars, the weight of 
the car, including axles and wheels, and except such loose ap­
paratus as may be needed for the equipment; fourth, on freight 
and express baggage cars, the ca rrying capacity; fifth , the time 
the last inspection was made. The interior and the platforms of 
passenger cars must contain a record, in addition to the car 
number, of the number and kind of seats in each compartment. 

The electrical apparat uS on motor car s must be inspected every · 
six months. The en tire car· must be inspected th roughout at least 
every two yea rs and trail cars at least every th ree yea rs. This 
form of inspection covers the ra ising of the car body from the 
trucks and the taking o ut of ax les and bearings fo r testing their 
strength. Detailed reports must be made of such examinations 
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~lll<l submit cJ to the ins1J cc1i11g ufticial::;. T h t: <l ate of this gc1ic ral 
11 , 1c rha11li11•: 111 1.1s l be ma rked o n every ca r. 

If ca rs ,lfe ope rated more than 20 km ( 12¼ milCs) an hour, 
the track urnst be inspected every day. A t lowe r speeds the in­
spec1ion r.mst be made m leas t every th ree <lays. If the ra ils 
a re in paved streets, the inspection periods will be presc ribed by 
the officia l commiss ion. 

All motor cars must be furnished with headlig hts nnlcss othe r­
wise pc,rmiu e<I. 

The first car o f the train must carry on the £rant and sides the 
<les tina,lion. signs, and the one on the front mu st al so be visible 
at night. Exceptions to this rule are also perm itte<l. T he ca­
pacity of a car is regula ted by the seating capacity. Local a11-
thoriti es are allowed W permit more than the regnla r capaci ty of 
the car in emergency cases. 

D uring the in terva ls that the cars or trains a re ~t:mding at 
terminals, they 0111 st be thoroughly ventilated. 

The mnx inmtn speeds of tra ins, as a rule , shall be 30 k m 
( 19 mi les) for gage of 1435 mm (4 ft. 8¼ ins); 30 km ( 19 miles) 
for Io:xJ·mm gage (3 ft. 3½ ins. ); 25 km (15.5 miles) for 750 
mm ( 2 ft . 5½ in s.) gage; 20 km (12.4 miles) for 600 Ill (2 ft ) 
gage, and 15 km (9.3 mi les) for rack railways. Higher speeds 
than these arc allowed only with the permission o f the MinisLer of 
Public '\rVorks, j f . it is shown that .Lhe t ra ffic conditions j1.1stify 
them. 

The Commiss ion reser\'es the powe r to en fo rc(• lower speeds 
where the t raffic is very heavy or there arc se\.·e re g rad es, o r 
such speeds may Le changed for definite periods. The maximum 
speeds fi xed arc· to be lower also at cu rves or othrr pl aces where 
safety demands it . 

The foll owing rules are given for cross ings a11d connections of 
street rail ways: 

Cars nrnst stop at such places , according to conditions, un ~ 
less there is a so lid p rocess ion of soldiers, fun erals, mail wagons 
or fire department trncks. Aside from switching and stopping 
places, train s and indi vidu al motor cars must be at least 20 m 
(65 ft. 8 ins.) apa rt whe11 t raveling 16 km. ( IO mile!l) an hour; 
30 m (98 ft. 6 ins.) wh en running at 20 km (12.4 miles); 6o m 
(197 ft.) at 25 km; and roo rn (328 ft.) at 30 km (19 miles). 
Exception s are made by the Comrniss ion.-

£\'e ry motor car must have one motorman, and u nless cash 
fare boxes are permitted by the Commission o r no fa re t ickets 
a re given ou t during . the tr ip, there must be one conductor. 
Every tra ile r sha ll have a separate conducto r whose duty lt shall 
be to have the sole righl to operate the hand b rake on his car 
if the train braking arrangemetll should fa il. Exceptions are al · 
lowed by the Comm iss ion. 

Moto r cars standing on the track must be const antly in the 
care of one of the employees. The brakes must be appl ied, an il 
on electric moto r 1.:a rs the controller handle nrnst be removed. 

The opera tion of a street railway can be suspended for longer 
than 24 hours by the local police with the consent of the Com· 
miss ion only under the following conditions: (a) \1/hen work 
m11st be done on or under the stree ts which will prevCnt the ru n­
ning of ca rs. {b) When on account of fe stivals, public proces­
sions or other reasons an unusual number of people wottld cause 
blockades a t certain parts of the line. 

In case of acciden t, the management must conduct an examina­
tion to discove r a ll the fac ts in the case and determine on the 
proper measures. Managers must make immediate repor ts of 
accidents involving death , or serious inj ury to persons, heavy 
damage to st n 1cwres or roll ing s tock and o f ser vice inte rruptions 
greater than 24 hours. Smaller service inte rruptions and such 
acc idents wh ich in volve 110 se rious injury to persons or property, 
can be reported wi th in such times as a re set by the Commission. 

The management of the railway company mu st keep a record o f 
all accident s and t ra ffi c im e rruptions in the order of their occur­
rence, giving the time, place, cause, and what was done in rela ­
tion thereto. J acks and other tools useful in accidents should be 
quickly obtainable. 

(This last regulation is a concession to the railway companies. 
as fo rmerly the local au th o rities frequently demanded that emcr­
g-ency tools should be carri ed on the car. Now it will only be 
necessary to place such tools at convenient intervals along the 
route, for instance i11 s tores.) 

A record must be kept of all employees in outsi de se rvice, in­
cluding foll name. age, place of birth, address. date of employ­
ment and di scharge, and se rvice number. 171is record mus t fur­
ther contain a li st o( all pena lties inAicted as discipline, toge the r 
with o ther data wh ich will show the technical ability and rel ia­
bi lity of the pa rties in c1uestion. These records musl be Sltb­
mitted to the Commiss ion for inspection whenever demanded, 
and during the time of employment of any employee his record 

lllll" l nut bl' made ei ther illegi ble or dc~iruye,( Lither in whole 
ur in \)a rt wi thout µl' n lli:-s io11. Thc lruth fu luc ;;,~ 11£ the d;1l ,1 in 
lhe rer.:ord 11111s t he vo1Klwd fo r by the upcr:1ting manager. 

All ou tside ovcrat mg employees 11111s t be:- given .a ..:111 le of p ri11t cd 
o r writte11 ruks for their guidance. T he Commi~sion , to whom 
Lhese rules arc to be .,,ubmillecl, 1m1 y object lo sud1 regulations 
which it does not bcl ic \·e fully concern the safety of stree t rai lway 
ope ration . 

This Commission also has tli c righ t to demand a te.,, t of any 
employee engaged in outside work, and to have him discharge<l if 
in its opin ion he is not technically capaLle or reliable enough for 
the work. This right of the Commiss ion is to be incorporated in 
all se rvice contracts. 

A ll employees engaged in outside se rvice must be at least 2 1 

yea rs old, have pa~sed sati s fac to rily tile examinations and ex­
perimental running tes ts to show thei r n liabili ty, and must not 
be a ffi ic ted with auy se rious bodily trouble. In country district s 
\Vhe re the operating cc.nditions ;.i re simpler, the Commission may 
permit a lower age limit, hut not less than 18 year s, fo r such 
ou tside employees who are not entrusted with the operation of 
machines o r cars or with the rights and duties of an inspector. 
All employees must ca rry a badge or other device. 

Including days of res t, 11 0 mo tonuan must work mo re than a 
monthly average of 10 hours a day, and conductors and brake­
men no t mo re than 1 I ho u1·s. Unde r simple operating conditions 
the ave rage dai ly work may be extended to 13 hours. Under no 
c ircumstances shall one shift be longer than 16 hours. \ Vorking 
shi fls of such length a re only permissible w hen no hard work i~ 
required and the re are several interruptions fo r rest. Every 
employee in the t raffic se r vice m11 st have at least two holidays a 
month. Unde r simple ope rating conditions there need be only 
one holiday a month. A h oliday shall be taken to mean an 
absence from ser vice of at least 24 hours. T he last condition 
may be modifietl som ewha t 011 in te rurban ra ilways with light 
traffic. The schedules fo r regulati ng the hours of \vork of all 
car service employees must be exposed in the offices of the man· 
agcment and placed before the Commiss ion on demand. The 
Commissio11 must a lso be informed ::t. l ::t.11 time o f th ~ responsible 
managers of the rai lway companies, even where the change is for 
a ve ry short per iod. 

Every car and waiting room must have e.xpose<l a copy of the 
la tes t schedu le o [ the fa res and the local pol ice regulations fo r 
passengers on the ra ilway. 

lmmediately after a train rtaches t he tem1inal the cars must 
be examined for lost articles. S uch as are no t immediately re­
turned to the losers must be care full y preserved, and as soon as 
time permits handed to the manager. 

These regul ations will go into e ffec t J an. 1, 1907. 

Simultaneously with the foregoing r egulat ions a suggested 
se t of polic~ rules for stree t railways was drawn up. At the 
present time the ra ilways a re a lready under police regulations, 
but these vary greatly in diffcrc!lt ci ties. T he principal 

ru les of the new code a re.as fo llows: 
Damage of st reet railway property and anyth ing that will inter­

fere with the ra ilway se rvice is forbidden. 
H eavy wagons o r drays must not be driven on the track in a 

longitudinal direc t ion if there is suffident room be tween the side­
walk and the track. ( This is a very important regula tion.) 

\1/hen the warn ing signal is g iven, a ll pedest ri ans, r iders, ,!riv­
ers, cycl ists and othe rs must leave the t1·ack at once. This regu­
lation docs no t apply to sold i~ rs marching in solid ranks, funera ls 
and s imilar processions, mail wagons and fire t rucks. 

\Vhen a car stops, all vehicles or persons on horseback must 
lower thei r speed to permit pas.sengers to enter and leave the car 
wiihont danger. 

No one is allowed to board a car upon which the conduclor has 
placed a sign indicating tha t the ca r is foll; cars must no t be 
entered or left on the wrong side. 

Passenge rs who, through drunkenness, s ickness, di sorderly con­
duct o r other reason:- a n: obnoxious to their fellow passengers, 
must leave the cars o r waiting rooms Lipan the demand of the 
co nductor or attendant. 

Smoking or the ca rryi ng of lighted pipes, cigars o r cigarettes 
is only pe rmitted on ou tside sca ts or in cars or compartment-, 
speci fi cally reserved fa r smokers. 

Loaded fi rea rms and packages o ( baggage which, on accou nt 
o f si1.e, odor, o r ·uncleauliness may be dangerous or obnoxious to 
Lh e other pa.,,sengers, cannot he c;irrie,I on t}1 e ca r:.. 171e passage­
way through the car must no l be obstrncteil hy bundles. 
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Dogs autl other animals may be ta ken only if th ey can be carri1..:<l 
on th e lap and without a nnoying the pas~engers. 1-Innting dogs 
may be carri ed by special permit. 

Passengers who create di sturbance or di sobey the rules a fter 
explanation by th e condnctor or station attendant mu st leave 
immediately. 

When vehicles, cyclists or pedestrians are on the track the mo­
to rman must give the warning signal in time, move s lowly and 
stop if necessary to avoid damage of property or injury of persons. 

On leaving his car the motorman must remove the controller 
handle, apply the hand brake and do anything else which may be 

, necessary to prevent the car from moving of its own accord or 
being started by wrong parties. 

Aside from the exceptions made by the Commission, as duly 
announced, passengers must not be accepted above the n ormal 
seating capacity o f the inside and onter seats. Disobedience of 
this rule, so far as it is not covered by a more severe penalty, 
will subj ect the offender to a fine of 6o marks ($15) or impris­
onment . 

LONDON LETTER 

(From Our Regular Correspondent.) 
The work of the electrification of the portion of the London, 

Brighton & South Coast Railway between London Bridge and 
Victoria station s is now in active operation. It will . be remem­
bered that this is the electrification scheme which is being done 
on the single-phase sys tem under the direction o f Philip Daw­
son, of Kincaid, \\Taller, Manville & Dawson, and the contract 
for which was given to the Allgemeine E lektricitii ts-Gesellscbaft , 
o f Berlin, though arrangements w ere entered into for the manu ­
facture of a large portion of the material n ecessary in Great 
Britain. The work o f erecting the iron lattice girders to support 
the catenary construction of the overhead system has commenced, 
and as this is the first work of thi s kind in Great Britain it will 
a rrest considerable attention. The whole of the work is ex­
pected to be completed in less than a year and the system should 
be in electrical operation towards the end of 1907. 

Last month we reported that Mr. Day, electrical engineer of 
Bolton, had been appointed to the vacancy at Sunderland. \Vhile 
the r eport was correct a t the time, it now transpires that after all 
the offer was withdrawn, as there seems to have been some mis­
unders"tanding regarding his age, an age limit having been im­
posed. Mr. Day is therefor e continuing his post at Bolton. 

Mr. C. F. Jen kins recently read a most interes ting paper be­
fore the [nstitution o f Civil Engineers on s ingle-phase electric 
traction. A previous paper on electric traction on railways by 
Messrs. l\·fordey and Jenkin \\ras r ead befor e the Institution in 
1902, and the object of this paper w as to bring the previous ac­
count up to date and to sho\\T how far the conclusions then ar­
rived at had been modified, and to describe the equipment re­
quired for single-phase working. It was stated that little ad­
vance had been made in continuous-current working, though the 
voltages had risen in certain instances. In three-phase work 
there had not been much advance, and the principal points of 
interest were the Zossen experiments, the operation of the Val­
tellina line and the adoption of three-phase working for the 
Simplon Tunnel. A list was then given of the single-phase lines 
now in operation or under construction. It \Vas stated that ex­
perience had confirmed Mordey and J enkin's previous conclusion 
that single-phase equipment is the only system which can satisfy 
all the requirements of a general system. A thorough descrip­
tion of the different types of motors, method of control, perma­
nent way, equipments, etc., was also included in the paper, and 
the \',·hole m echanical and electrical design was carefully analyzed, 
making the paper one of particular value. 

\Ve have frequently referred to the motor omnibuses in Lon­
don, some seven or eight hundred of which have recently been 
operating in the streets, practically in all parts of London. These 
omnibuses appear to have now fallen upon rather bad times, as 
the police have taken up the matter of noise and smell in rather 
a vigorous fa shion. For the past year London has p8.tiently 
borne with the tremendous noi se which these motor buses have 
made, and al so with th e foul smoke which many of them 
emit on their passage through the street s. The commissioner of 
police warned the different companies operating these buse·s some 
months ago, and r ecently h e has put thi s warning into practical 
operation , a large number o f the buses being peremptorily ordered 
off the streets and licen ses refused to all buses until they come 
up to the necessary requirements. These r.equirements.are some-

wh a,t difficult to determiue, so far as noise is concerned, but the 
authorities, as they have had examples of some of the new motor 
buses before them, which are practically smokeless and noise­
less, a re adopting a firm attitude, much to the perturbation of 
the moto r omnibus companies. The result, howevtr, is un­
doubtedly good and has already made a great improvement in 
the comfort of pedestrians. In thi s connection it might be well 
to say that the company which was recently formed in Man­
chester for operating motor buses in the sL1burbs of Manchester, 
has stopped business and is winding up its affairs. There has • 
heen in that city so much objection to motor bLtses which has 
resulted in such drastic action by the authorities, that the com­
pany has had to cease operations. 

Trouble has been threatening in Belfast for some time, owing 
to a di spute between Mr. Nance. the general manager, and the 
men. The men have taken exception to one or two dismissals by 
the general manager, and instead of Mr. Nance's hands being 
strengthened by the corporation, the tramways committee have 
interfered and are in certain ways trying to curtail Mr. Nance's 
powers. It looks as if Belfast would either have a strike on its 
hands, or that the tramways committee would endeavor to run 
the tramways itself, making 1lr. Nance only a figurehead. 
\\Thether Mr. Nance's deci sion in discharging certain men be 
correct or not , it will certainly lead to immerise trouble in the 
future if the committee is to interfere in all such labor matters. 
E ither Mr. N ance must have a free hand to manage the tram­
ways as he thinks best, or else the committee, if it lacks con­
ficknce in Mr. Nance, should get someone in whom the members 
have confidence. The city of Glasgow should form an object 
lesson to Belfast in its trouble, one of the best things that Mr. 
Yo ung, the la te gen er al manager of the Glasgow Corporation 
Tramways, ever did, being to insist that this management ·of the 
tramways was supreme as long as he held the position of general 
manager, and that local politics would find no position in such 
management. This would appear to be· the only sane way to 
manage a large tramways system where thousands of men are 
engaged in the work, and it is to be hope9 that the city authori­
ties of Belfast will open their eyes to this necessity before it is 
too late. 

There seems to b e strong local feeling against the proposed 
tramway between Largs and VVemyss Bay, and meetings have 
been held to give express ion to the opposition. It would appear 
as if there is no real object in having a tramway between those 
two places, as Wemyss Bay is an entirely residential town, chiefly 
for wealthy business men of Glasgow, who use it as a summer 
residence. There is already connection between the two places 
by means of steamers, so it seems unlikely for the present that 
there will be any tramway system in that vicinity. Lord Kelvin, 
whose res idencl!! is on the proposed route, intended to have been 
present at the meeting, but being unable to be there he wrote, stat­
ing that he considered the amenity of the district would be en­
t irely ruined by a tramway. From the writer's own intimate 
knowledge of the district, it would appear to him as if the propo­
sition was entirely a foolish and unnecessary one. 

A s is ,vell known, Edinburgh has been on the horns of a 
dilemma for many years regarding its tramway system, which 
everyone who visits Edinburgh knows is operated on the cable 
system. Edinburgh, like most other cities, has grown consider­
ably since the adoption of the cable t ramways and it is being 
found year by year that the cable system is a most 
inflex ible one as r egards extensions, and it is imperative 
that certain extensions should be undertaken. Electricity is, 
of course, the only cure, but just how to apply it so as to work 
in with the already existing cable system is the difficulty. The 
tramways, though belonging to the corporation, are operated by 
the Edinburgh Tramway Company and this company has now 
signified its willingness to electrify the Gilmore Place route, pro­
vided the cost of extension is limited to £13,000 per mile and to 
pay the 7 per cent on this outlay as per the existing contract. 
The city authorities believe that the work cannot be done for 
this price, so that the matter is still the subject ,of negotiation. 
Other routes are also being dealt with between the tramway 
company and the corporation, but no definite decision as to the 
best method has yet been arrived at. It will be remembered that 
the Kingsland Company offered to install its underground sys­
tem on certain portions of the line, but it is now pretty well be­
lieved that the corporation cannot accept this offer as the tram­
way company decided not to accept any system of electric traction 
except the overhead in its offers to the corporation. 

The London County Council is now definitely committed· to 
the promotion in Parliament of the huge scheme for the supply 
of electrical energy in bulk to a new area covering London and 
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tlistrict tu the cxicut of 471 sqllare miles, which will involve the 
building of gene rating stations and distributing appa ratus amount­

~ 11g tQ aLout £ --1-,000,000. There has been great di scussion ~t 
the meetings of the Council, and its action was not by any means 
unanimous, eighty members of the Council voting in its favor out 
of a total of 114 present. This decision has practically been 
forced upon the London County Council by its own action last 
year when its bill at that time was refused by Parliament, or the 
private committee, on the understanding that it was not compre­
hensive enough. It would appear from the report of the com­
mittee at that "time that a more comprehensive bill introduced 
this session would be favorably considered, and if the London 
County Council was not to promote such a bill it is practically 
assured that one of a similar nature would be promoted by a 
private company, so that it will be seen that the Council have to 

· take action of some kind. It has given rise to a lot of comment 
in the daily press, many of the newspapers being naturally 
strongly opposed to this action of what are termed the progres­
sives in the London County Council. Some of the newspapers 
have got opinions from most of the boroughs comprising Lon­
don, and as most of these boroughs have either got municipal 
plants of their own or have private companies operating in their 
boroughs, a great diversioti of opinion has been created. It is a 
matter of general opinion, however, that the bill will prove suc­
cessful this year. Many economists in London are fearful of 
such a large amount of money being spent, especially as . the 
L:Jndon County Council Tramways department has been spend­
ing money very freely during the past few years, and it was in­
tended during the next year to spend further large sums. The 
borough elections, which h ave recently taken place, have opened 
the eyes of London County Council members to the fact that the 
Moderates are more powerful than they anticipated. This party 
has once more asserted itself and won many of the borough elec­
tions, making a majority of Progressives in the next London 
County Council, whose election takes _place next year, somewhat 
problematical. As one of the results of this bill, the London 
County Council has thought fit to curtail, to a very large extent, 
the tramway work for which it was intending to ask rights during 
the present session, and instead of spending something like 
£2,000,000 next year on electrifiq.tion of tramways, chiefly in 
the north of London, a sum not exceeding £250,000 will be 
spent. It is to be presumed that the Council does not see its way, 
in view of the position which it occupies with regard to the 
power bill to such large expenditures on the tramways as well. 
Many of the tramway schemes, therefore, have been withdrawn 
for the present, and attention will be chiefly paid to the com­
pletion of such lines as the powers have already been granted for, 
and some connecting lines which are · imperatively necessary. 
Among the most important of the schemes abandoned for the 
present is the one which was proposed for a complete new tram­
way system from the Marble Arch to Kilburn and Cricklewood, 
though there is still in the list, for which the Council intends to 
apply for powers, a scheme for a system of tramways in Hamp­
stead Road, Tottenham Court Road and various streets in the 
Bloomsbury district, about which there is so much opposition. 
The Embankment tramways are nearly completed, and the last 
steel rail has already been laid. The process of lopping the 
trees, necessitated by the height oi the cars, has also been under­
taken, much to the discomforture of those who are strongly de­
sirous of preserving the present condition of the Embankment at 
all hazards. The actual work of construction of these tramways 
has only taken a little over nine weeks, reflecting much credit on 
Dick, Kerr & Company, the contractors, and before the end of 
the year the service will be in operation. The new electrified 
line from the Angel at Islington to the Highbury station is also 
now completed, so that electric cars can now be taken from the 
Strand through the subway and by Islington to Highbury. 

Some further particulars are now available regarding the elec­
trification of the l\.'lidland Railway Company lines between Lan­
caster and Heysham Harbor. The Lancaster line is about 8 
miles in length, and it will be equipped on the single-phase over­
head system, with 66oo volts on the line, and step-down trans- , 
formers on the motor coaches. Messrs. Siemens Brothers have 
already received orders to supply one motor coach, together with 
two trailers and controllers and wiring. The motors are to be 
of the commutated series type with special commutation poles for 
reducing the sparking. The output of each of the two motors is 
180 hp, with an efficiency of 83 per cent. The motor will be 
geared to the car axle through single-reduction gear by which a 
maximum spnd of 55 m. p. h. will be attained. The overhead 
trolley wire will be supported by catenary suspension and prob­
ably no feeders will be required, as the current will be supplied 

direct fr om Heysham at the end of the line. The current will 
most probably be taken frnm the existing power station at Hey­
sh am Harbor, which al ready furnishes current for the station a1Hl 
docks at H eysham Harbor. 

The \.Vakefie ld & District Light Railway Company and the 
Yorkshire (West Riding) E lec tric T ramways Company, Ltd. , 
have initiated a new enterpri se by the purchase of Lofthouse 
Amusements Park, which is s ituated about midway between Leeds 
and V,./ akefield. The park is s ix ty acres in extent, and it is the in­
tention of the tramway companies to erect bandstands, refresh­
ment rooms, dancing halls, layout grounds a nd bowling greens, 
etc., etc., and to make th e park generally attractive. The popula­
tion of the district is a large one, and there are many small towns 
in the vicinity, so that it is expected to attract a large patronage. 
So far as the writer knows, this is the first attempt in Great 
Britain to provide an attraction of thi s kind so as to increase 
tramway traffic receipts. 

Babcock & Wilcox, Ltd., of London, have been awarded the 
Grand Prix at the Milan E x hibition for their va rious exhibits. 
The exhibit consisted of a marine type boiler, fitted with patent 
steam superheater and patent mechanical chain grate stoker; a 
si lent gravity bucket conveyor, working model ; a model of their 
land type of boiler, fitted \Vith patent steam superheate r, and a 
collection of wrought steel steam piping and boiler parts. A s 
there are many Continental manufacturers of boilers, this award 
should be particularly gratifying to Babcock & \-Vilcox, whose 
boilers are now in use all over the civilized world. 

W e referred last month to the fact that· the Darlington Council 
had determined to abandon all halfpenny fare s and to make the 
minimum fare one penny. \Ve ought now to record that, so far 
as statistics show for the short time the penny fare has been 
operative, that it has been a great success, and the receipts have 
already g on e up in a really wonderful fashion. .This would again 
prove that halfpenny fares for cities of moderate size a re an abso­
lute mistake. It is interesting to note in thi s connection that the 
tramways committee of Leith has been considering a general re­
vision of the tramway fares, and has agreed on the abolition of 
halfpenny fares, with the exception of two stages in Leith ·walk 
and Great Junction Street, for the retention of which there are 
very special reasons. 

Sir Charles Petrie, at the final meeting for the municipal year 
of the tramways and electric power committee of the Liverpool 
Corporation, stated that the tramway system had gone on satis­
factorily during the past twelve months. The receipts had con­
tinued to increase, though not in the same ratio as in previous 
years. During the nine months of this year up to Oct. I, they 
had carried 91,373,978 passengers, an increase of 1,758,500 over 
1905. The increase in cost had been £7,858, the total received • 
being £422,159, and the mileage run was 9,068,266, an increase 
over the previous year of 22,356. The car-mile earnings dur­
ing the first nine months averaged 11.17d., against IO.gJd. in the 
corresponding period of 1905. The average length of the penny 
stage in Liverpool was 2 miles 699 yards, and the average fare 
per mile -42d. 

From a statement presented to the tramway committee of the 
Belfast Corporation by the city accountant, the total revenue 
from the n ew electric tramways undertaking for the six months 
ended Sept. 30, exceeded £93,000, and deducting the total ex­
penditure of £51,537, there r emained a gross profit of £41,685. 
After providing for fixed charges amounting to £,33,440, there 
was a profit of £8!200 clear of all liabilities on the half-year' s 
working. The tramway manager, in a report accompanying the 
statement, calculates on this basis a clear net revenue of nearly 
£15,000 annually. He points out that the late tramway com­
pany's gross profit for the half-year' s working was only a third 
of that earned by the Corporation. The receipts worked out at 
8.54d. per car-mile run. 

The revised parcels carrying scheme of the Manchester Tram­
ways Committee has been put into operation. Only light parcels 
up to 14 lbs. weight are carried, and there will not be any col­
lection and delivery by vans. The parcels will be conveyed by 
ordinary cars between the hours of 9 and 6, except Saturdays, 
when the se rvice will close at 4 o'clock. T h e charges a re 2d. 
for any parcel up to 7 lbs., a nd 3d. for parcels exceeding 7 lbs., 
but not exceeding 14 lbs. Parcels may be handed at any stopping 
place to the guard of a tramcar, and will be left by him at the 
nearest depot to their destination, whence they will be delivered 
by messenge r. In the meantime the condnctors have fo rwarded 
a protest to the tramways committee against the excessive work 
imposed, claiming they cannot poss ibly do this new work and 
carry out their regular duti es properly. 

AC. S. 
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ARGUMENTS IN THE CLEVELAND INJUNCTION CASE 

T he blanket injrn1ction case against the Fores t City Ra ilway 
Company, in which it is claimed that it s franch ises ar e inva lid, 
was heard in Judge P hilips' court la~t week. · In opening his 
a rgument, Judge \IV. B. Sanders said that it was admitted that the 
company was o rganized by the Mayo r and that he is financially 
interested. In v iolation of hi s oath the Mayor had granted him­
sel f a franchis e, said Mr. Sanders. Atto rney \V. H. Boyd, open­
iug the a rguments fo r the Forest C ity, sa id that two cla ims were 
set up in the d emurrer, the fn·st being that the Cleveland Electric 
cloes not have legal capacity to sue, and, second, tha t the petition 
does not state a ca use of action. He sta ted that he would make 
his fight upon the right of the company to bring the suit. Thfr. 
Boyd said that this is a public matter, and if the franchise was 
granted illega lly, the Cleveland E lectric did not have the right to 
briug suit for the pro tection o f a private right. The granting of 
a franchis e affects all the people and their private righ ts, and it 
is for them to bring suit. If th ere is any ca llSe of action, he sa id, 
it is that the Mayor is financ ially interested, but he did not con­
cede that thi s is a cause, as the J\fayo r is respon sible to the people 
for any \Vrongs committed, and the re is a public remedy. 

Atto rney T. H . Hogsett made an argument rebutting these as­
se rtions. He sa id the Cleveland E lectric had a right to bring the 
suit as a corp0rat ion. There a re two classes of injnries, he sa id, 
one to the public and the othe r to the individual. The attempt 
of the Forest City Ra ilway Compa ny to appropriate the tracks o f 
the Cleveland Electric on any street would be cla ssed as an 
individual wrong, as dist ing uished from something that would 
a ffect the public in genera l. H e a rgued that the franchises a re 
illegal, because the :Mayor is financially interested in the company, 
as has been admitted. The general principle of public policy 
applies to thi s case, said the attorney. VVhen a grant is m ade to a 
company in wh ich a public officia l is interested, it ten ds to a 
breach of confidence and the grant is tainted with illegality. Pre­
cedents were quoted to show that the Mayor's interest is illegal. 
It is not nece:s,;ary that there shall be a p robability of profit from 
the interest. T he possibility of loss is equally important in show­
ing a financial interes t, and the value of the franchi se to the man 
who makes h imself liable fo r the mon ey invested in an enterprise. 
T he Cleveland E lectri c is not limited to a suit as a taxpayer, said 
the speaker, but may bring suit in a private capacity to protect 
it s rights, which, it i5 cla imed, have been infringed. 

D. C. VVestenhave r , for the Forest City, con tinued the argu­
ments that the Cleveland Electri c has no right to bring a suit of 
thi s kind. As the State is a party to the gran ting of a franch ise, 
the State should bring su it in case legal proceedings are 
n ecessary. T h e Cleve-land Electr ic, he said, ha<l no right to thrnst 
itsel f between the State :ind the Forest City, parties to t hi s con­
tract, and seek to break it. Newton D. Parker, City Solicitor. 
also made a n a rgument, supporting the part the city took in the 
matter an <l defending the franchise granted the n ew company. 

A n ordinaI1cc, passed in 1863, pro vides that "any officer or 
member of the City Counci l, who sha ll be interested in the profit 
o f a ny contract or work for th e city, sh all be guilty of an 
o ffen se." The hopes of both sides seem to center on the inter­
preta tion of thi s ordinance. 

-.++---
SOUTHERN PACIFIC TO OPERATE ALAMEDA SYSTEM 

ELECTRICALLY 

The reports that lrnve been in circulation for some time regard ­
ing the introduction of electric traction on the local lines of the 
Southern Pacific ferry system at Oakland, Cal., have recently been 
confirmed, so far as the Alameda mole svstem is concerned. 
General Manager Calvin, o f the Southern ~Pacific Company, at 
San Francisco, states that h e has received instruct ions from the 
East to proceed wi th the ,vork at once, an d already has issued 
o rders fo r the purchasing of the supplies and machinery necessary 
for the work. 

T he present plans include the re placing of the steam system 
with electr ic t raction on all the lines running o ut from the 
A lameda mole. These lines, covering 14½ miles of track, consist 
o f the narrow-gage line to High Street , the Alameda broad-gage 
line th rough Alameda to Fruitvale and on to Melrose, and the 
Oakland broad-gage line running to Fourteenth and \Vebs ter 
Streets. 

General Manager Calvin informed a representive of the STREET 
RAILWAY JouRNAL that the direct-current overhead system would 
be u sed, and the present tracks and roadbed utilized by bonding 
the rails. The work will entail an expenditure of $1,250,000, and 

\V il! take seven or eight m onths for installation. :Mr. Calvin s tated 
that a s ite for the power house ha!l been se lected at A lameda 
Point, where the present round-house is located, and that in a lJ, 
prnbability steam-turbine generating units will be installed. 

T he type of ca r to be used is similar to that used on the Colum­
bus, Dela ware & Marion line running out of Columbus, Ohio, and 
will h ave a seating capacity of eighty-four passengers. The largest 
passenger coaches in the present steam car serv ice have a capacity 
of sixty-four passengers. About sixty of the new coaches will 
comprise the fir st installation. T hey ,vill be equipped with a 
ro ller, <liamond-frame trolley similar to that used. so successfully 
on the Key Route system. 

The work is to be under the direct supervision of A. H. Bab­
cock, electrical engineer for the Southern Pacific Company. Mr. 
Babcock, who successfully installed the third-rail system for the 
No rth Shore R ailroad about three years ago, has been engaged . 
for some time in investigating for the Southern Pacific the ques­
t.ion of electric traction on the Oakland side- of the bay, and is at 
present in the East in connection with th e new work. 

After th e Alameda system is placed in operation the work of 
transfo rming the Oakland pier lines running to Oakland and 
Berkeley will be taken up in the same ma nner. In a ll probability 
some exten sions will b e made to the existing routes, so as to mo re 
thoroughly cover the rapidly growing resident districts on the 
east s ide of the bay. Every endeavor will be made to make the 
n e,v electri c system the most modern that can be instal1ed , and 
espec ia l attention wiil be pa id to speed and efficiency. --THE PURCHASE OF RHODE ISLAND PROPERTIES BY THE 

CONSOLIDATED COMPANY 

Of the many reports circulated about the purchase by the Con­
soli<lat ed Raihvay Company for the New York, New Haven & 
Hartford Railroad o f the interest of the late Edgar K. Ray in 
the electric railway properties in Rhode I sland, the one credited 
as r eliable says the company has acquired practically all the 
stock of the \Noonsocket Street Railway, Columbian Street Rail­
way, of Pascoag, and Providence & Burrilville Street Railway 
and a controlling interest in the Milford, Attleboro & Woon­
socket Street Railway. The total mileage of these systems is 72 
mi les, the capital stock approximately $1,000,000 and the funded 
debt more than $600,000. 

A WINTER RESORT 

The management o f the Hartford & Springfield Street Railway, 
encouraged by the succ ess of the resort at Piney Ridge during 
the past summer, has plans in preparation for a winter resort, 
which will in all probabi lity prove as attract ive as did Piney 
R idge in the summer. The company has secured a lease of the 
land fronting on D epot hill, owned by Francis B. Allen, upon 
which a huge toboggan slide will be built, and other features 
will be introdnced, which will be in the nature of a continuous 
winter ca rni va l with all accessories excepting the ice palace. 
The toboggan slide will be the principal attraction for a start, 
work on the building of which has already begun. A platform 
20 ft. high is being built, and the slide will extend from the top 
of the hill to the bottom, a distance of 18oo ft. The slide will 
consi~t of two trenches, in which the toboggans will be operated, 
thus making it impossible for the cars to leave the slide. Be­
tween the two slides a row of poles to support several arc lights 
will be put in, and it is expected the electrical display wi11 be 
among the features of the resort. A pavilion or waiting room will 
be built at the top of the hill for the convenience and comfort of 
the patrons. 

TRAIL-CAR OPERATION IN NEW YORK CITY 

In the short article published last week about the two two-car 
• trains now being tested by the New York City Railway Company 

on its 125th Street line, an error was made in referring to the 
make of brake equipment on one of the trains. One train is 
equipped with General Electric multiple control and General Elec­
tric emergency straight air brake. The other is provided with 
VVestinghouse unit switch control and \V estinghouse SME or 
emergency straigh t air brake. The emergency straight air brakes 
have the advantages of straight air in manipulation, but provide 
for positive, immediate and automatic action in case the train 
should break in two. F or this r eason they ar~e very desirab1e for 
short electric trains. 
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INTERSTATE COMMERCE COMMISSIONER'S REPORT 
ON RAILROADS 

The fnterstate Commerce Commission recently published its 
annual abstract of sta tistics of railways in the Unitcci States for 
the year ending June 30. 

On Jnne 30, 1905, the report shows that the total single-track 
railway mi leage in the United States was 218,101.04 miles, or 
4,1g6.70 m iles more than at the end of the previous yea r. The 
operated mi leage for which substantia lly complet e returns were 
rendered to the Commission was 216,973.61 miles, including 
7,568.95 miles of line used under trackage rig hts. The aggre­
gate length of railway mileage, including tracks of a11 kinds, wa5 
306,796.74 miles. This mi leage was thus classified: Single track, 
216,973.61 mi les, as just mentioned; second track, 17,056.30 miles ; 
third track, 1,6og.63 mi les ; fou rth track, 1,215.53 mi les, and ya rd 
track and sidings, 69,941.67 miles. These figures indicate that 
there was an increase of 9,723.40 miles in the aggregate length 
of all tracks. 

The number of rai lway corporations for which mileage is in­
cluded was 2167, of wh ich 1169 were classed as operating roads, 
including some misce llaneous industrial roads. During th e year 
railway companies owning 3,8o2.02 miles of line were reorgan­
ized, merged, or consolidated. The corresponding figure for the 
year 1904 was 5,6oc>.18 miles. 

EQUIPMENT 

On June 30, 1905, there we re in the service of the carriers 48,357 
locomotives, the increase being 1614. These locomotives, ex ­
cepting 947, were cl ass ified as: Passenger, II,618; freight, 27,-
869, and switching, 7923. 

The total number of cars of a1l classes was 1,842,871 , or 44,310 
more than last yea r. Th ese figures do not include cars owned 
by private commercial firms or corporations. The number of 
passenger-miles per passenger locomotive was 2,048,558, showing 
an increase of 100,174 miles, as compared with the previm1s year. 
The number of ton-miles per freight locomotive was 6,690,700, 
showing an increase of 233,854 miles. 

The reported number of employees was 1,382,1g6, equivalent to 
au ave rage of 637 employees per 100 mi les of line. These fig­
ures show an increase in the number of employees as compared 
with the year 1904 ·of 86,075, or 26 per 100 mil es of line. The 
total number of railway employees was apportioned approxi­
mately as follows: For general admin istrat ion, 54,141 ; for main­
tenance of way and structures, 448,370; for maintenance of equip ­
ment, 281 ,ooo, and for conducting transportation, 595,456. The 
total amot1nt of wages and salaries was $839,944,680. 

CAPITA LIZATION OF RAILWAY PROPERTY 
The par value of the amount of railway capital outstanding 

was $13,805,258,121, equivalent to a capitalizat ion of $~5,926 per 
mile. Of the total capital stock outstanding $2,435,470,337, or 
37.16 per cent, paid no dividends. The amount of dividends de­
clared during the year was $237,964,482, being equivalent to 5.78 
per cent on dividend-paying stock. Of the total amount of stock 
outstanding, $6,554,557,051 , 9.72 per cent paid from I to 4 per 
cent; 14.77 per cent from 4 to 5 per cent ; 10.74 per cent from 
5 to 6 per cent; 8.79 per cent from 6 to 7 per cent, and I 1.68 
per cent from 7 to 8 per cent. The total amount of fonded debt 
(omitting equipment trust obligations) that paid no inte rest was 
$449, 100,396, or 6.36 per cent. Of mortgage bonds, $326,863,401 , 
or 5-43 per cent ; of miscellaneous obl igat ions, $54,214,525, or 6.89 
per cent , and of income bonds $68.022,470, or 26.81 per cent, pa id 
no inter est. 

The number of passengers was 738,834,667, th is item being 23,-
414,985 more than fo r the year ending June 30, 1904. The 
passenger-mileage, or the number of passengers carried I mile, 
was 23,&:>o, 149,436, the increase being 1,876,935,goo passenger­
miles. The number of tons of freight reported as carried (in­
cluding freight received from connections) was 1,427,731,905, 
which exceeds the tonnage of th e year 1904 by I 17,832,740 tons. 
The ton-mileage, or the number of tons carried I mile , was 
186,463,109,510, the increase being 11,941 ,019,933 ton-miles. The 
nt1mber of tons car ried I mile per mile of line was 86I,3g6, in­
dicating an increase in the den sity of freight traffic of 31,920 
ton-miles per mile of line. 

The average revenue per passenger per mile for the year end­
in:; June 30, 1905, was L962 cents. For the preceding year th e 
~verage was 2.006 cents. The average revenue per ton-mile was 
o.]66 cent ; the like average fo r the year 1904 was 0.780 cent. 
T he earnings per train-mile show an increase both for passenger 
and for freight trains. The figures show a slight increase in the 

average cost of running a train I mile. The ratio of operating 
expenses to earnings for the year 1905 was 66.78 per cent. For 
1904 this ratio was 67 .79 per cent . 

The gross earnings of the rai lways in th e United States from 
the operation of 216,973.61 miles of line were $2,082,482,406, 
being $107,308,315 greater than fo r the year 1904, and for the 
first time exceeding the two billion p1ark. Their ope rating ex­
penses were $1,390,602,152, or $51,705,Sgg more th an in 1904. 

The operating expenses assigned to the four general classes 
were: For ma intenance of way and structures, $275,046,036; 
maintenance of equipment, $288,441 ,273; conducting transporta­
tion, $771,228,666; general expenses, $55,319,805; 1mdistributed, 
$566,372. Operating expenses averaged 6,409 per mile of line, 
this average showing an increase of $101 per mile in comparison 
with the year 1904. 

The total number of casualt ies to persons on the railways for 
the year ending Jun e 30, 1905, was 95,71 1, of which 9703 repre­
sented the number of persons killed and 86,oo8 the number in­
jured. The number of passengers killed in the course of the 
yea r 1905, was 537 and the number injured 10,457. In the pre­
vious year 441 passengers were killed and 911 1 injured. There 
were 341 passengers killed and 6o53 injured because of collisions 
and derailments. The total number of persons other than em­
ployees and passen~ers killed was 58o5; injured, 8718. These 
figures include the casualties to persons trespassing, of whom 
4865 were killed and ~25 1 were injured. The total number of 
casualt ies to persons other than employees from being struck by 
trains, locomotives, or cars was 4569 kill ed and 4163 injured. 
In 1905, I passenger was killed for every 1,375,856 carried, and 
I injured for every 70,655 carried. For 19J4 the figures show 
that 1,622,267 passengers were carried for I killed, and 78,523 
passengers were carried for I injt1rcd. 

------+++--
HAMILTON STRIKE DISORDER 

Saturday witnessed a seriou s turn in the strike sitnatinn at 
H amilton, Ont., of which mention has been made before in the 
STREET RAILWAY JmmNAL. On that day several ca rs were (lc ­
molished and a number of persons injured in a clash between 
strike sympathizers and the troops. 1\t a late hnur street cars 
were running at intervals under heavy guard. but they carried no 
passengers, and continued to be ta rgets for fu sillades of stones 
and bricks from side st reets and a lleys. Drastic as were the 
measures taken by the authorities h wa s pla in that the mob spirit 
had not been broken. The crowds began to gather at dusk. The 
authorities saw that trouble was brewing, and made their prepara­
tions accordingly. A concert.ed effort was made by the police and 
soldiers at 8 o'clock to clear the streets, and they succeeded only 
with considerable difficulty. 

------++----
COMPANY INCORPORATED TO BUILD BETWEEN 

CLEVELAND AND YOUNGSTOWN 

The Clneland, A lliance & Mahoning Valley Railroad Com­
pany has been incorporated to build an electric railway to con­
nect Cleveland with Youngstown and a nnmber of important 
points in Pensylvania. T he nominal capital stock of the com­
pany is $rn,ooo, but thi s wi ll be increased to $2,500,000 when it 
is financed. James W. Holcomb, of Cleveland, is one of the 
chief promotors, and it is said that J. R. Morley, president of 
the Stark Electric , is also interested, as well as other leadin~ 
railway men and capitalist.,;;. Th e plans include a line from 
Cleveland to Alliance, where cnnnc('tion will be made with the 
Stark E lectric, operating between Canton and Salem. An east 
a nd west line will then be built. fi lling in the gap between the 
latter point and the Shenango & 0-tahoning Valley l ines. \Vith 
the proposed lin es from Barberton west to Seville and the Cleve­
land & Soutlnvestern branch frnm that point to l\fansfield , now 
under construction, there will be a through east and west line 
between Mansfield and Sharon and Newcastle, Pa. A private 
right of way has been secured in Cleveland from the city line to 
the Kinsman Street line of the Cle, eland El ectric at its junction 
with the I05th Stree t line. This ·wi ll be the most direct line 
in.to the heart of the city that has yet been secured by an in­
terurban company. From the city limits to Hudson, 18 miles, a 
private right of ,vay has been secu red, and from there to Ravenna, 
about II miles . the old roadbed o f the Cleveland & Pittsburg 
will be used. I t is now ready for laying ties, and the right of 
way is 66 ft. wide. From Ravenna to Alliance rights of way are 
held under option. 
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SITES SECURED FOR BALTIMORE TERMINALS 

The Maryland Electric Ra ilway Company has final1 y succeeded 
in securing sites for the eight terminal stations which it will 
build for the use of the United Railways & Electric Company. 
Th ese stations will cost from $150,000 to $200,000 each. They 
are planned to house 100 electric cars of the largest type. The 
stations are to be leased by the United Company at an annual 
rental equal to 6 per cent a year on the actual cost. 

Contracts fo r two o f them-one on Edmondson A venue and 
one at Electric Park-have al ready been awarded, and these are 
now in course of construction. 'fhe first will be used to provide 
for the cars of the Edmondson Avenue, the Eilicott City and the 
Gwynn Oak lines. The second will take care of the western 
division of North Avenue, the Mount \Vashington and the Emory 
Grove lines. The remaining stations to be built and the lines 
they will provide for are : 

York Road, corner of Arlington Avenue ; York and Frederick 
Roads, Towson and the Guilford Avenue lines. 

Druid Hill and Fulton Avenues; Druid Hill and Linden Ave­
nues, Gilmore, Carey and Preston Street lines. 

Lombard and Seventh Streets, Highlandtown; River View, 
Sparrows Point, Middle River and Fairmount Avenue lines. 

Harford Road, near tollgate; Harford and Gorsuch A venues 
and Lauraville lines. 

North Avenue and Gay Street ; eastern division of North Ave­
nue, Gay Street and Belair Road lines. 

Preston Street extended and Eigh th Street, Orangeville; east­
ern division of Preston Street. \Vilk ins Avenu e and Federal 
Street lines. 

P lans for all o f the stations are now in the hands of architects 
and wiII soou be submitted to the company for approval. Bids 
will then be asked for thei r construction. It is expected that 
most, if not all o f them, will be ready for the service next 
summer. 

PUBLIC OFFICIALS WHO HAMPER DEVELOPMENT 

Consen,:ative interests in P hiladelphia resent the course of 
action taken by the P hiladelphia Trades League in ignoring the 
P hiladelphia Rapid Transit Company in its consideration of tran­
sit matters :1.nr:i. seeking to bring about changes which it has 
deemed advisable by imposing condi tions which rightfully have 
no place in the present scheme of organization of the city. Com­
menting on the s itua tion, the Philadelphia News Bureau recently 
said: 

"That Lhere is conges tion and that the Philadelphia Rapid 
T ransit Company has violated the strict letter of the law as 
passed by ordinance of Councils is without doubt. Very few 
railway corporations, street or steam, could to~day comply strictly 
with every legal requirement imposed upon its operating depart­
ment. Physical conditions would not permit them to do so. 

" If the Rapid Transit Company was compelled to operate aII 
of its lines on a 5-minute headway schedule, the rolling stock 
would have to be doubled and the congestion w here traffic: is 
greatest in the center of the ci ty would be such that the cars 
would be stalled on Chestnut, Market, \Valnut and Arch Streets 
from river to river. 

"The phenomenal growth of the city a'nd its traffic: has been 
~uc:h that it is really a marvel that the service has been conducted 
as well as it has been under the conditions as the company has 
found them. This is the operat ing problem, and the Philadelphia 
Rapid Transit Company is entitled to a liberal consideration in 
its treatment. 

" During the pas t four years the Philadelphia Rapid Trans it 
Company has carried 1,559,990,osi passengers over approximately 
28o.ooo,ooo miles of street railways. 

"W hile a strict interpretation of the city ordinances would 
compel a night line service of 20-minute headway, such a demand 
for all sections of the city would be unjustifiable. The operat ing 
cost that would be imposed would be unjust, and before the 
Mayor and Councils seek to impose the penal ties that are liable 
for the failure to comply with the law, th is and other similar 
questions must receive serious consideration. 

"Modern railway engineering has devloped to such an extent 
that the people demand rapid transi t of the very best methods. 
Unt il the Market Street elevated and subway line is completed 
from end to end and the Broad Street subway constructed and 
both lines placed in operation there wi ll be difficulty in moving 
the traffic." 

OAKLAND TRACTION MERGER 

About the first of November the Berkeley Traction Company 
was incorporated with a· capital of $200,000, for the purpose of 
giving a more complete .and extended st reet car service to various 
sections of Berkeley. The directors were Louis Titus, Walter 
H. Leimert, Duncan McDuffie, P. L. Tompkins and C. C. Young. 
Now a merger has been made with the Oakland Traction Con­
solidated, the new company being known as the Oakland Trac­
tion Company. The directors of the new company are: E. A. 
H eron, H . Wadsworth , F. \V. Frost, F. 1\1. Smith, F. C. Havens, 
Samuel J. T aylor and \V. H. Martin. The capital stock is $17,-
925,000, all of which has actually been subscribed. Of this 
amount, the holdings o f the Oakland Traction Consolidated are 
represented by all of the preferred stock, which is 70,500 shares, 
and 105,750 shares of common stock. The rest of the common 
stock, 3000 shares, is represented by the holdings of the Berkeley 
Traction Company. The preferred stock is to pay dividends of 
6 per cent per annum. In all, 89.81 miles of rail way are owned 
by the new company, together with numerous valuable franchises, 
rolling stock and power houses. The officials state that North 
Berkeley is to have a new car line, to be operated on Grove 
Street, north of Univers ity Avenue, to the town line, tapping the 
Pacific: Improvement Tract. This line will give the Peralta Park 
Improvement Club the transportation facilities it has petitioned 
fo r and will also tap a section · soon to be opened between Cor­
donices and Cerrito Creeks. 

EVENING TECHNICAL COURSES AT COLUMBIA 
UNIVERSITY, NEW YORK 

T he board of ext ension teaching of Columbia U nivers ity an­
nounces a series of nine evening technical courses which will be 
given a t the unive rsity this winter, begini1ing Dec. 3, and lasting 
twenty weeks. The cou rses arc unde r the immedi ate direction 
of Prof. Walter RauLenstrauch, of the Faculty of Applied Science, 
and are to be given by professors and instructor s of the univer­
s ity and other persons especially qualifiCd. i\foderate fees ($7.50 
to $rs) are charged, and most of the courses are for two evenings 
a week. The courses are as follows: 

Engineering Physics: as illus trated in the mechanical plants of 
modern buildings. (I) An elementary study of physics; (2) a 
practical s tudy of steam and electrical machinery, heating, venti­
lating, wa ter system, wiring, eleva tors, etc.1 included in the plant 
of Columbia University. For two classes of students : those 
wishing an introductory study of physics as preparation to ad­
vanced study in electricity, steam, etc., another winter; those de­
siring practical training for positions as superintendents of build­
ings, engineers, janitors, etc. · 

Elementary Mathematics : those parts of arithmetic, algebra, 
geometry and trigonometry used in technical work. Practice 
with engineering hand-books, tables, etc. 

Drafting: a beginner's c0l1rse; fi ts for posi tions as draftsmen; 
reading of drawings, etc. 

Strength of fifaterials : a lecture course for those who design or 
manufacture machinery, or modern stntctures. \Vith this course 
should be taken either the first or second of the two following 
courses in design. 

Machine Design: advanced drafting, computations, and design­
illg for persons engaged in the design and manufacture of ma­
chinery. 

Structui-al Design : advanced drafting, computations, and de­
signing for those ·who do structural work. 

Electrical Engineering: a course especially fo r those engaged 
in electr ical work of any sort. · 

Steam Engineering : a course •for those ·engaged in the manu­
facture or management of steam machinery of any sort. 

Special Engineering Problems: a study pf any special elemen­
tary or advanced engineering problems desired by the 'student. 
Individual instruction will be arranged fo r such a period of time 
as the special problem may demand. 

The courses will be given in the buildings of Teachers' College, 
Columbia University, at West 120th Street and Broadway, which 
affords necessary lecture rooms. laboratories, drafting rooms, 
etc. A complete catalog of these courses will be sent on request 
by addressing Evening Technical Courses, Extension Teaching. 
Columbia University. Personal information may be secured 
Tuesday and Thµr sday evenings, between 7:30 and 9 o'clock, 
from Benjamin R. Andrews, Room II 1, Teachers' College. 
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"JIM CROW" LAW CAUSES TROUBLE IN MONTGOMERY 

One of the most d isagreeable phases of the negro question yet 
presented to the citi zenship of the South was illustrated in a 
striking way on the .streets of :\lontgomery on Friday, Nov. 23, 
when the l\.fontgomery Traction Company, operating all the lines 
iu the city, was compelled to suspend service for half a day be­
cause of a n a ttempt on the part of the city to enforce a very 
drastic and unreasonable "Jim Crow" law. The press reports have 
carried full details of this unfortunate circumstance, but they do 
not indicate how it was received by the people as a whole. The 
statement is true, that while the Council adopted the measure 
by a respectable majority, the aclion was not endorsed by any 
apprec iable number of the ci t izens at la rge. 

T he law says th at the street railway shall provide separate and 
distinct cars for the negroes an<l the whites. It is made a penalty 
for the whites to be fo und in ca rs set aside for negroes or for 
negroes in cars set as ide for whites. Ther e is also a penalty for 
failure to provide signs on the sides of each car indicating which 
co lor is allowed to ride therein. The law would enta il in its 
enforcement a comiderable expense to the company, and it is 
believed by many to be unconstitutional, in violation of the 14th 
amendment, because of discr imina tion aga inst some race or color. 
lt was openly opposed by the Mayor, who vetoed it . a nd has been 
condemned by a large number of leadi ng citi zens. lt is not a fact 
th at :.\fontgomery or Alabama has a negro question. T he negroes 
a rc law abiding a nd conservative and make no trouble, and so far 
as their patronage of the street rai lways is concerned they have 
shown every disposition to sympathize with a nd meet the s itua­
tion, for th ey seemed to feel that the races shottld be separated. 
The operation of th e law was fi nally suspended as a result of 
the injunct ion secured from the city court, and the case will now 
be fought out on it s mer its. 

INCREASE IN PAY IN PHILADELPHIA 

The board of directors of the . Philadelphia Rap id Transit 
Company decided last week on an increase of 5 per cent in the 
wages of its 7500 motormen and conductors, to take effect Dec. 
1. This means an addition al outlay of about $270,000 a year. 
T h e men are now receiving 20 cents an hour. Two years ago 
they got an increase of 5 per cen t. 

EXTENSION OF OAKLAND TRACTION SYSTEM 

Some extensions of the street car system of the Oakland Trac­
tion Company and the train system of the Key Route, both owned 
by the Realty Syndicate of Oakland, Cal., have been anno unced. 
lf the present plans of the Realty Syndicate are carri ed through 
there will be a Key Route line running from Fortieth Street to 
Korth Berkeley, through the middle of the col lege town, half way 
between East an d \!Vest Berkeley. There will also be a cross­
town electr ic ca r line running from the new Claremont H otel, 
probably down Russell Street to the bay, a nd there will be a con­
tinuation of the present Piedmont line of the Key Route, extending 
into the hilly suburbs and tapping a region not reached by any 
car lines. 

The Realty Syndicate has fina lly secured a clear title to a large 
tract of land lying _inst north of the town line of Berkeley, a nd in 
order to increase the value of th is property it is proposed to send 
into the untapped region a bra nch line of the Key Route, thus 
affording home builders in the new tract easy facilities for reach­
ing San Francisco and Oakland. This new line wi ll probably run 
out Sacramento Street from Fortieth Street, following during it s 
latter cou rse the old right of way of the horse-car line which con­
nected the old Town Hall with Peralta Park. Sacra mento Street 
seems the most probable route, as it has been found almost im­
possible to get a right of way for the Key Route up VValnut St reet. 

\Vhen the Claremont line of the Key Route is carr ied out to the 
new Claremont Hotel ther e will be built, as an adjunct to this 
branch, a new cross-town line of the Oakland Traction-a line 
which will connect the hotel with the bay and the Southe rn Pacific 
a nd Santa Fe stations in \.Yest Berkeley. In thi s way g uests at 
the big caravansary will be a fforded every opportunity to con­
nect with all the arteries of transportation. 

The Piedmont line, which a lready goes out Piedmont Avenue, 
will be extended in the near future . The surveys have been made 
and the line will run farther into the Piedmont hills. 

PERSONAL MENTION 

l'\lR. \.YILLIA/\1 CUM.:\1.INGS, genera l manager, and Frederick 
\V. \Voodcock, auditor, have resigned from th e !\·1uncie & Portland 
Traction Company. :\fr. E. J. Skehan, formerly with the Chicago 
& :\filwaukee E lect ric Rai lway, has been appoin ted to succeed 
:\fr. \.Yoodcock. 

IvIR. J. H. PARDEE, general manager of the Rochester & 
Ea!--tern Rapid Railway Company, of Canandaigua, N. Y., has been 
elected secretary o f the Street Rai lway Assoc iation of the State 
of Kew York, to take the place made vacant by the resignation of 
).fr. C. B. Fairchi ld , Jr. l\'l r. Pardee has been an act ive member 
of the association for a number of years, and is general manager 
of the Roches ter & Easte rn Ra pid Railway Company, the Ontario 
Light & Traction Company and the Canandaigua Gas Light Com­
pany. 

.:\·IR F. A. J-1 E\VETT resigned as superintendent of the railway 
department of the South Jersey divi sion of the Public Service 
Corporation, of Camden, on Oct. 15, and ha s been apIXJinted 
superintendent of ra ilways o f the Pottsvil le Union Traction Com­
pany, of Pottsville, P~1. Mr. Hewett has been connected with the 
railway properties in Camden belonging to the South Jersey 
di vision of the Public Service Corporation and its predecessor, 
the Camden & Suburban Railway Company, for the past twelve 
years, and a number oi methods employed by him on this line 
have been described in the STREET RAlLWAY J OL"RNAL. 

FOLLOW! NG TI-IE DEATH OF .\ IR. F. A. TUCKER, gen­
era l superintendent of the Omaha & Council Bluffs Street Rail ­
way Company, announcement was made that the office of general 
superintendent has bee11 abolished and in its place has been cre­
at ed the offices of superintendent of transportation, which officer 
will have full charge of the tran spo rtation end of the company's 
business, and a chief engineer, who will have full charge of the 
mechanical department and u nder whom will be a superintendent 
of roadway and electr ic lines; master mech anic in charge of the 
shops and superintendent of power stations. As a result of these 
changes .:\1r. R. A Luessler, who · has been secretary, has been 
made ass istant general manager; Mr. Louis C. Nash, superinten­
dent of transportation; 1-fr. \Villiam :Musgrave, former ly road 
master, assistant superintendent of transportation; 1-Ir. H. B. 
Kayes, ch ief engineer; Mr. J. J. Gorman, superintendent of 
tracks and roadway; Mr. Thoma s \Vood, master mechanic, and 
},fr. D. \ V. Gilbert, superintendent of power stations. 

l\IR. RICHARD EMORY, general manager of the Santa Clara 
Interurban Railway Company a nd the San Jose· & Santa Clara 
Railway Company, of San J ose, Cal., died very suddenly in that 
ci ty Sunday, Nov. 25. 1\fr. Emory was an able and capable man­
age r, and was at different t imes connected with the systems in 
Baltimore, Nashville and :\Ii lwaukee. ln fact, he began his street 
ra ilway career in Baltimore, where he served for eight years, be­
g inning at the bottom. In Nashville, whither he wen t from Balti­
more, Mr. Emo ry acted as superintendent and genera l manag~r of 
the Nash ville Railway and the Cumberland Electric Light & Power 
Company, continuing in the service of the receivers of the street 
railway company at their request for sL·veral months after he had 
accepted a place with the ·Milwaukee Electric Railway & Light 
Company. Afte r a short term of service at .Mi lwaukee, 1\fr. 
Emory resigned from th e company to become connected with the 
.l\ppleya rd int erest,- in th e management of their Ohio properties. 
H ere he remained unti l financial manipulation forced the prop­
erties into the hands of receivers. 

l\.fR . R. S. CAi,1 P BELL ha s resigned as general manager of 
the Utah Light & Railway Company, of Salt Lake City, Utah, 
and l\fr. J oseph S. \Vetl s h.-is been appointed acting general man­
ager as his successor. Mr. Campbell has been with the company 
since it s inception and will now become connected with the Camp­
bell & Sons' department store, managed by his son, 1\fr. R. L. 
Camphell, and the Campbell Commercial Company, wholesale 
grocers. i\rr. Campbell has also purchased the P. H. Lannon 
ranch, in Payette Va lley, Utah, and has organized to operate that 
property the Campbell Fruit & Stock Company. In the future 
·Mr. Campbell will devo te hi s entire time and attention to these 
concerns. and for this purpose will open an office in Salt Lake 
City. On the e,-cning of Kov. 17. the ('111!)loyees of the Ogden 
division of the company prescutcd lVIr. Campbell with a handsome 
s ilver-mounted cup a,; a token of their esteem. On one side is the 
inscription: "l\111-. Robert S. Campbell, 1\~ovember 15, 1go6." On 
the other side is a plate on which is engraved: "Presented by the 
employees of the Ogden division of th e Utah Light & Rai lway 
Company as a token of th eir appreciation of your kindness to us 
and your interest in ou r behalf during your regime as general 
manager." 
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TABLE OF OPERA TING ST A TIS TICS 
Notice.-Tbese statistics \'V ill be carefully revised from m onlh to month, upon infortnation re ce ived from the companies direct, or from offidal sources. 

The table shou ld be used in connection -..yith our Financial S11pplement "American Street Railway Investments," which contafns the annual operating 
reports to th e e nds of the various financial years. Simila r sta ti stics tn regard to road s not reporting are so licited by th e editors. • In cluding taxes. 
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76,338 .,.50,9S2 

7~1: i 6~ .;g~Jt~ 
638,519 *375,005 

31,821 · •17,125 
24,700 ~ *15,209 

306,368 ;t JS5,133 
261,393 * I88,4i8 

165,4 t 3 
l ,9.i7,0fi7 
1,754,517 

92.388 f 73,035 

~~;':in \0f 2:~~~ PH ILA., PA. , : m., Oct., :g~ 
American Rys. Co. . 4 " '06 

I " '05 

230,006 
217,456 

1,038,544 
945,41 2 3~, 505 

29 ,8G3 
272,544 
236,271 

17,SGO 14.705 
17.38:! 12 ,482 

158,645 ll,~ ,8 11 8 
152,790 83,481 ST..LOUIS,. MO. I m., Oct., '06 831, 460 *486,713 344,?47 198,0261 146,721 

I 
Umted Railways Co. I " '05 75 8,710 *43\l,144 319,a6C 19~ 840 120 726 

13,!)] 9 
137,225 
93,200 

10.690 3,229 of St, Louis .. .... .. . 10 " '06 7,6-08,284 *•1,655,694 2,952,590 1,981;4251 971:165 
93,367 43,858 IO " '05 7,0l4,783 *4,472,239 2,542,544 1,990,697[ 551,847 

23,379 
17 0·10 n:~~5 
10,itil 
9,315 

113,376 
97,495 

45,01 8 
34,756 

312,172 
265,7521 

12.m 11, ,r, 1 SAVANNA H, GA. : ';;·• Sept, :ii :mi :n:iul :rn:, 
12,243 4,777 Savannah Electr ic Co.12 " '06 628,149 *379,396 248,754 
3[i,631 12,431 12 " '05 574,021:: *336,383 237, 6391 
37,6l fi l 4,707 

4.35fi 6,405 TACO1\lA, WASH. I m., Sept., '06 78, 240 *30,020 48,221 
3 7RI\ 5,529 Puget Sound Elec. Ry. I " '05 55,143 *25,820 29 3231 

1¥:iit i~:~t Co.·· ··· ········· .. · g : ~ '~i kn::1~ =~i~:~t ~~~:ft~ 
I I m., Sept., '06 72,727 *47,681 25,046 

Ti~~.~-a. ~~-.. ~. ~.~~~~ 11 : : :g: 7~~:~~~ .,;~~:n~ 2ii:r~11 
12 " '05 632,250 *434,987 197,263 

25 357'1 9,942 15,415 TER.R.E HAUTE, IND. 1 m., Sept. '06 
2io11 9,938 14.0 74 Terre Haute Tr. & 1 " '05 

211 a: sso 110.2s~ 174,293 u. Co.. . .. 12" '06 
263,514 115,6[171147,81 8 12 " '05 

14,096 4,1 67 10,530 1 m., Sept '0ti 
9,491 4,Ui7 5,324 TOLEDO, O. I " '05 

78,820 
54,9881 

762.34,5 

604,fi871 
182, 283 
163,643 

1,51 1,073 
1,407,78: 1 

*39,07 
*30, 715 

"'450,848 
*304,953 

*91,143 
*83,081 

*781,817 
*719,650 

39,74 1i l 
24,273 

311 ,49f 
209,734 

lt:ml 
729,251 
688, 132 

11,529 6,464 
10,561 9,117 

133,262 115,492 
126,791 110,848 

17,979 30,241 
15,0SS 14,235 

195,378 180,958 
178,926 63,888 

12,141 12,905 
11,127 9,751 

138,085 77,036 
131,817 65,446 

14,066 25,680 
10,829 13,443 

150,919 160,577 
118,334 91,400 

42,253 48 842 
42,636 37,926 

381,454 347,802 
382,194 305,938 1g :i~; I ~:iig 1!:i:~ Toledo Rys. & Lt. Co.

1 
~ : ;g~ 

- - - --- ------------'------




