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The Coming Conventions 

STREET RA ILWAY JOURNAL, 

II4 Liberty S treet, New York. 

The approaching convent ion 111 September of the Inter ­

national Tramway & Light Ra ilway Assoc iation , a t Vienna, 
is indicated in thi s issue by the publication of the programme 
of the V ienna meeting, and also by the interestin g report on 

the Control of Transfer Traffic which is to be presented at 
that meeting. At the same t ime the approach in g date of the 
Street Rai lway A ccoun tants' convention is presaged by the ap­
pearance in thi s number of the ques ti on box of that associa tion 

to be discussecl at S t. Loui s. A noth er approaching convention 

1s that of the New York State Street Railway Association at 
Utica. 

The convention of the New York State Street Rai lway Asso­

ciation has always attracted a wider attention and la rger at­

tendance than that of any other State association, and the 

convention this year promises to be of unusual interest. As 

a lready announced, it is to be held at U ti ca on Sept. 13 and 14, 
and a number of important topics are to be di scussed. T here 

is no doubt that a State body of street ra ilway managers can 

accomplish many things which a re outside the scope of a na­
tional associ a tion. As the a ttendants a re a ll from the same 

section of th e country, th eir opera tiori is conducted under simi­
lar conditions, and as they a re neighbors, the local conditi ons 
on each system are pretty well understood by all present. F or 

this reason each company gets the maximum amount of benefit 
from th e treatment of the diffe rent topics. The introduction 

thi s year by the New York association of a question box is 

somewhat of a departure from former traditions, but the prac­

tica l utility of a set of topics of thi s kind has been demon­

strated at other conventions, and the innovation is a wi se move 

on the part of President Connette and his associates. 

The Vienna convention of the International association a lso 

promises to be a most in teresting one. It is a great pity that it 

is not prac tical fo r more A mericans to be members of this 

assoc iation, but the t ime- required for a trip to E urope to attend 

the meetings of this assoc iation, and the complicat ions intro­

duced by th e employment of F r ench and German in the dis­

cussions, pract ically preclude any of the American companies 

from taking an active pa rt in the association to whi ch , how­

ever, they are el igible. A lthough in certain respects the con­

ditions in E urope are different from those in Amer ica, street 
railway pract ice in the two continents is more nearly alike than 

many A merican managers realize. T he problems whi ch con­

front the compani es and the poli cies whi ch they pursue are ex­

t remely simila r , and it has been thi s fact which has prompted 

this paper to devote the attention which it has to descriptions 

of E uropean roads and discussions of European opera ting prob­
lems. T he conventions of the International Tramway & L ight 

Railway Association are models for the amount of work which 

is accompli shed in them and the value of the in fo rmat ion 

which is dissemi nated. T he date of the Vi enna meeting. which 

is now set for Sept. 5 to 8, has been advanced on e week, to 
permi t a number of the members who wish to visit St. , Loui s 

in October to do so. 

The Indiana Servitude Case 
T he case recent ly decided m Indiana, and repor ted in our 

issue of July 16, as to whether th e operation of an in terurban 
ra ilway upon a city street constitutes such an addi tional servi­
tude as would require th e interurban company to purchase a 
right of way like a steam road, was one which was watched 

with a great deal of interest by all interurban men in I ndiana. 
A n ad verse deci sion would have threatened the very existence 

of the interurban roads. I t is well established in Indiana that 
th e operation of a st reet ra il way is not an additional servitude 

I 
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upon the street, and 111JUres property no more than the other 
legitimate uses of the street. Those who brought thi s suit 
claimed that the operation of heavy interurban cars, with oc­
casional freight and exp ress cars, int roduces so many new ele­
ments that it is beyond the legitimate use of a city street. The 
decision of the court was that the operation of cars of an in­
terurban road over a street was not materially different from 
that of a city railway. The court further added that such roads 
were of much benefit in building up a community, thus intimat­
ing that it would be against public policy to hamper them by a 
decision requiring them to condemn a right of way through the 
city. The judge held that there was a wide differe nce between 
an interurban road operating one or two electric cars in a 
t rain over a street and a steam road using steam locomotives 
and hauling long, heavy trains. The case was such an im­
portant one that naturally all interurban roads in Indiana were 
interested in a favorable decision. While of course this su it 
and others of the same nature were brought by property own­
ers, ,vho claimed injuries to property because of the operation 
of interurban cars over the street, there will always be a strong 
suspicion in some minds that steam railroad interests were 
more instrumental than the property owners in the prosecution 
of these cases. 

Abusing the Transfer 
T he abuse of the transfer privilege is one of the most com­

mon difficulties which the electric railway manager has to face, 
and the ingenuity of the public in this direction is almost be­
yond the belief of one outside the transportation business. The 
more complicated the system the greater becomes the difficulty 
of keeping the scheme of transfers within its proper bounds, 
and there is no doubt that a large amount of money is lost 
each year by operating companies through the misuse of these 
troublesome bits of paper. At a recent suit in Boston, the 
representative of the street railway company est imated the an­
nual loss to his road in this way as something over $50,000, or 
nearly one-half of r per cent of the gross receipts from 
operation. 

It is claimed by the transfer abuser that it makes no differ­
ence to the company who rides upon its cars and that it is 
therefore allowable and right for him to sell his transfer to 
another person if he does not wish to continue his ride. In 
other words, the passenger feels that the company still owes 
him certain transportation if he does not ride to the limit of his 

fa re. which is only another way of saying that the passenger 
assumes to pay tariff in proportion to the distance traveled, as 
in certain European cities. This view is, of course, a mistake, 
for the passenger pays for transportation in American cities 
at a flat rate, which is well nigh universal in this country, al­
though we are told of an interurban road in Colorado which 
proposes to base its charges upon the avoirdupois of the pas­
sengers! There is certainly no more ground for the company's 
owing a passenger additional transportation because he has 
not personally used it up to the fare limit than there is fo r the 
government to give a man a rebate for every stamp used in city 
delivery because it might have been required for the same 
money to carry a letter from New York to San Francisco. In 
most American institutions there is a certain continuity in the 
transfer between the coin of the realm and the service or ma­
terials rend ered, and the street railway business is no excep­
tion. The argument that it costs the company no more to carry 
a second person who receives a transfer from a paying pas­
senger may be true as far as operating expenses go. but it is 

utterly fallacious, on the ground of absolute cost, since the 
company is deprived of the fare which it would otherwise take 
from the second passenger. Then there is the argument that 
the company has no right to make its transfers non-transferable 
from person to person, and therefore it is right to beat the 
road out of a fare if possible. This is only another illustration 
of the morals of the ticket scalping profession, as evidenced by 
the number of persons who are willing to pass themselves off 
as somebody else for the purpose of traveling at a reduced rate. 

As a general thing, the practice of giving a transfer upon 
receip t of a transfer is not regarded favorably by operating 
roads, although exceptional cases seem to demand the granting 
of this privilege on some lines. It is most important, in the 
interests of good serv ice, that fi xed and definite rules be ob­
served by employees in regard to these checks. Thus, in many 
cities, the passenger can receive a transfer only by asking for 
it when he pays his fare, while in other cases the conductor 
collects all the fares before issuing any transfer checks. In 
either circumstance good service demands that the rules be 
strictly fo llowed. in justice to both passengers and the com­
pany. Sometimes a change of conductors on the line deprives 
the passenger of rece iving a transfer which he has asked for 
when paying fare, but which cannot be issued until nearly all 
the other fares in the car have been collected. These little 
points should be carefully watched, because the company's in­
terests and the passenger's are identical when both are con­
sidered on the ground of fair and square business dealing. 
Conductors should be instructed to courteously explain the use 
and granting of transfer checks in all cases where doubt arises, 
or else plainly printed placards should be posted in the cars of 
systems which have a complex transfer traf5c. 

Losing Time in Switches 
The maintenance of a close schedule in the congested district 

of a city is one of the most difficult problems encountered in 
the operation of street railways. However carefully the run­
ning time may be tried and calculated from point to point, the 
motorman can never tell at just what moment his track may 
be obstructed by the complex traffic which wanders at will over 
the route of the cars, or at what time a serious blockade may 
be precipitated by the breakdown of some heavy dray which 
has taken to the rails in its slow and cumbersome journey. The 
result of this uncertainty is the allowance of a certain leeway, 
say from five to ten minutes. in the schedule of surface cars 

at the end of the route, r einforced in some cities by the running 
of extra cars from the barns in case the regulars are delayed. 
All this means extra expense in the operation of the r;oad 
whose cars are delayed in the crowded parts of a city; partly 
through the loss of time of the r egulars and consequent de­
crease in car mileage per crew-hour, and partly on account of 
the additional men and cars required to start out upon the 
schedule time of the late comers in order to maintain the sched­
ule originally laid down. 

Anything which will offset the delays of the crowded thor­
oughfare without unduly increasing the cost of operation in 
other ways is therefore worth careful study on the part of 
transportation officials. Some of the most annoying and need­
less delays which lengthen out the running time of city and 
suburban roads occur in special work, one or two of which are 
worth recording in this connection. 

The first case is that of a system in Colorado which has a 
large loop terminal in the heart of the city that it serves. A 
main line track passes the loop on the way up town, a switch 
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leading from this track to the loop over which the majority of 
the cars pass. The delay is incurred by stopping the loop cars 
upon the main line before they take the loop switch, instead 
of bringing them first to a standstill upon the loop itself, close 

by the platforms provided for passengers to use in entering and 
leaving the terminal. In addition to the extra stop, which 

wastes power and adds to the wear and tear of the equipment, 
the through cars of the main line are delayed upon their ap­

proach to the loop switch. The distance between the objection­
able stopping point and the center of the loop platform is not 

far from 100 ft., and there would seem to be no reason why the 
first stop could not be omitted. 

A nother line, located in Minnesota, runs ca rs to a residential 

suburb by a double-tracked route, whi ch turns into a single 
track fo r the last mile of the trip. T he schedule is planned 

for the outbound car to pass its inbound predecessor at the encl 
of the double-tracked section. Over and over again, the in­
bound car makes a stop fo r passengers at a street corner on 
the single-track side of the switch, instead of coming to rest on 
the double-track section, perhaps 50 ft. beyond, and permitting 

the waiting outward-bound car to proceed without delay. 
The practice of marking ~topping places at street corners 

and at other points where passengers may enter or leave cars 

has a direct bearing upon the schedule time. There should al­
ways be something printed or suitably marked to show where 

cars wi ll stop, in cases ,....here some streets are clown for stops, 
while others are a lways omitted. Attention to these little de­

tails of operation goes a long way toward perfecting the service, 
and there is certainly constant opportunity to study the saving 

of time upon every growing electric railway system. 

The Automobile and the Law 
A few days ago a wholesale inspection of automobiles was 

made by the Boston police, with a view toward ascertaining 
how well the regulations of the Massachusetts Highway Com­

mission were being observed. Out of 234 machines examined, 
only 126, or less than 55 per cent, were found to comply with 

the law in regard to numbering, badges, certificates and lamps. 
There were sixty-two operators who could show no certificates, 

either for the machine or the chauffeur ; five cars without 
lamps ; thirty-five machines without numbered lamps; one car 
with no number, and others which were improperly marked, 

which failed to display numbers in the right places, and whose 
numbers disagreed with one another, or were illegible. 

This woeful showing is a pretty fa ir illustration of the 

pre'sent day law-abiding tendencies of the average automobilist, 
and as a bit of transportation statistics deserves to be stowed 

away in the quiver of the st reet railway man who has so often 
to bear the undeserved blame of accidents and a reputation 
for careless operation which should rightfully be laid at the 
door of the automobile. More than once we have called atten­
tion to the ease with which an unnumbered or poorly desig­
nated automobile can take to its heels after an accident, in com­
parison wi th the ease with which the general public can iden­
tify an electric car, and there is reason to believe that the auto­

mobilist who scorches a zig-zag trail at hi s own sweet will 
along the highway has many times taught the public, by his 
excessive speed, to overestimate the clanger of rapid transit 
over the fix ed right of way upon which the trolley car travels. 
We have no c1uarrcl with the law-abiding automobi list, and 

doubt oot that many of the Boston offenders we re possessed of 
good intentions in lieu of li censes and numbers, but the inci­
dent serves to bring out the importa11ce nf enforci ng laws if 

they are to protect the welfare of the communi ty at large. 

Good intentions may serve very well as a pavement for the 

unmentionable abode of evil-doers, but they amount to little 
in the safe conduct of tr:ansportation, whether by motor ve­
hicles or by electric cars. 

The Intramural at The World's Fair 
At the time when the question was being decided whether 

there would be an intramural rai lway at the \Vorlcl 's Fair in 
S t. Louis, we took occasion to enter a vigorous protest against 

any attempt to conduct a large exposition of thi s kind without 

some means of electric railway transportation within the 
grounds. T hose who have already visited the Exposition and 
have had to cope with the immense distances, rea li ze how im­
portant intramural transportation is in an exposition. It is to 

be reg-retted that the arrang·ement of buildings on the Exposi­

tion grounds would not have permitted the Intramural Railway 
to take a more accessible route. As useful as the road is at 

present, it could be made much more so had it been possible to 
select routes which would be nearer to the principal centers of 
attraction of the Exposition. Could such a route have been 

selected, the Intramural would have been heavily patronized 
for much short distance riding, which it does no t now get, and 

which the public would gladly give to it were its stations lo­
cated nearer the principal centers of the Exposition. As it 

was, the only route left to the engineers was around the outer 
edg·e of the Exposition. ·while it is extremely useful in serving 

the outlying portions, it is of pract ically no other service than 

this, and to convey passengers from one side of the grounds to 

the other by a circuitous route. 

\Ve do not wish anything said here to be construed as be­
littling the importance of the Intramural, or the judgment of 

the engineers who selected the route. Circumstances practi­

cally forced the adoption of it as it is. \Ve can only regret that 

circumstances were such. Should the re ever be another ex­
position on such a larg·e scale as that at St. Louis, the location 

of intramural transportation routes should be borne in mind 

from the first in laying out the general plan of the grounds, 
instead of leaving· thi s important matter to be worked in as 

best it can, afte r the general plan of the Exposition has been 
decided upon. Even at best, the amount of walking clone by 

the average person at an exposition of this kind is so much as 

to become very tiresome, and may even detract seri ously from 

the pleasure of the visit. Local transportation is of first, and 
not secondary, importance in such an undertaking. 

Incidentally, it may be remarked that it is the belief of not 

a fe w that the location of the route of the Intramural at St. 

Louis has been responsible for many of the reports that have 

been given out by early v isitors to the Exposition that the Ex­
position was in a very unfinished state. The main buildings 

and road ways of the Exposition on opening day \\'ere in a very 

creditable state of completion. Outlying buildings and road­
ways were many of them unfin ished. These outlying build­

ings and roadways we re the very ones passed by the Intramural 
Railway, and, naturally enough, nine out of every ten visitors 

took a r ide around the Intramural almost the fir st thing, in 

order to get, as they thought, a general idea of the grounds. 
A s a matter of fact, no such general idea was obtainable by a 
ride of thi s kind, and the main impress ion left on the visitor's 
mind was a chaos of uncompleted mads and lmilclin gs. ,\ll this 

worked to the detriment nf th e Fair , and it is on ly right to the 
Expo,;itinn management to make thi s explanation of why ~o 
many reports of the unfini shed bui ldings and ground~ ,,·ere· 

g iven hy the ear ly vi sitors. 
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EXTENSION OF THE THIRD-RAIL SYSTEM OF THE PARIS­
ORLEANS RAILWAY 

Descriptions of the electr ical divi sion of the Pari s-Orleans 
Railway Company of France were publi shed in the STREET 
RAILWAY JOURNAL fo r Dec. 21, 1901 , and Nov. 15, 1902 (In­
ternational Editions fo r January, 1901 , and December, 1902). 
T he Par is-Orleans Railway is one of the large steam trunk 
lines of F rance, and its electrical division is very similar in 
character to that proposed by the New York Central and the 
Pennsylvania rail roads in securing an entrance into New York 
City-that is, the through steam trains are stopped at the Aus­
te r litz station, which is near the outskirts of the ci ty, and are 
t hen hauleci by electric locomotives a distance of 2¼ miles 

was considered unsuited to the proposed service of the Orleans 
Railway, which consisted solely of hauling the main line and 
local trains from the old to the new terminus, the line running 
mostly in a tunnel, where steam traction was undesirable. 
Never theless the capabilities of the multiple-unit system for 
suburban service early attracted the attention of the company's 
offi cials, and soon a fter the Paris Exposition the company p~t 
in service an experimental train of two cars. 

T he Paris-Orleans Company has a far more important rail­
way system than can be judged from the number of trains arriv­
ing at the terminus each day. It extends to the Spanish frontier 
and furni shes the most direct communication to Toulouse and 
Bordeaux in the south, and reaches to the important commer­
cial city of Brest in the west of France. Its suburban traffic, 

INTERIOR OF ORSAY RAILROAD STATION, THE TERl\IINUS OF TH E E LE CTRIC SERVICE-TH E ELECTRIC ELEVATOR FO R HOIST­
ING TRU NKS AN D OTHER BAGGAGE I S SHOWN AT THE REAR OF T H E MID DL E PLATFORM 

(4 km) to the Quai d' Orsay station, not fa r from the Champs 
de Mars. T he electrical equipment was put in operati on about 
l\Iay, 1900, and since that time from 150 to 200 trains have been 
hauled daily by electric locomotives between the A usterlitz 
station and the main station at the Quai d'Orsay. 

The original power station conta ined two groups of 1000-kw 
units, generating at 5500 volts, three-phase 25 cycles. Two 
sub-stations, each of 500 kw capacity, furni shed with a battery 
of 1100 ampere-hours' capacity at one-hour discharge rate, 
boosters and transformers ( 5500-volt to 440-volt ) of the air­
blast type completed the stationary traction machinery. Poly­
phase distribution was adopted because, although the line was 
only 2¼ miles in length, the company anticipated the exten­
sions to the system which have just been completed. The roll­
ing stock compr ised eight locomotives, equipped with four G.E.-
65 motors. The third-rail di stribution is used throughout, sup­
plemented by stretches of overhead conductor fo rmed of an in­
verted 27¼ -lb. channel in places where the third-rail construc­
tion was too complicated or inconvenient. 

T he multiple-uni t system of traction, which was just being 
in troduced in 1900, at the time that thi s system was installed, 

however, has never been very large, a somewhat strange fact 
when it is remembered that the tracks extend for some dis­
tance along the Seine valley and tap one of the most favored 
di stricts in the southeast of the metropolis. One reason for 
thi s lack of suburban traffic is perhaps the fact that the old 
terminus of Austerlitz was too far from the business center of 
the city to attract commuters, while the new station is even 
yet not so well known to the Parisian populace as a noisy steam 
railroad station might be. 

To remedy this state of affairs and to create rather than 
develop a paying suburban traffic through a district as yet un­
touched by the fas t inte rurban tramways, which are now be­
ginning to make thei r way in the neighborhood of Paris, has 
been the work in whi ch the management of the Orleans Com­
pany has been engaged for the past eighteen months. T o accom­
plish this they decided to introduce electric t raction on a large 
scale, not only fo r the suburban trains, but also fo r all trains 
arriving at Paris, excepting only a few "rapides" or limited 
trains, which are not scheduled to stop at the present terminus 
of the electric extension. 

The new exten'sion includes about 12 miles of double t rack, 
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together with a number of sidings and switchings, all equipped 
with the third rail, the track being used as a current return. 
As shown in the accompanying map, it extends from the old 
terminus of Austerlitz to Juvisy, which is an important junc­
tion with the "Grande Ceinture" or large belt railway encir­
cling Paris, and also connecting with 
the Paris, Lyons&Mediterranean Rail­
way. This extension runs through a 
flat district on the banks of the Seine, 
and the curves and grades may be con­
sidered negligible, averaging ¼ per 
cent on the new extension. All of this 
territory is well adapted for building 
purposes. The Orleans Railway Com­
pany has doubled the two existing 
tracks in this territory, making four 
tracks in all, the two outer tracks be­
ing supplied with a third rail. New 
stations have been built and there has 
been inaugurated a fast and frequent 
suburban service between Juvisy, the 
new terminus of the electric lines, 
and Paris-Orsay. This service is be­
ing handled by a number of trains 
equipped with multiple-unit type M 
equi-pments of the latest Sprague­
General Electric type. 

Three new locomotives, containing 
similar apparatus to that in the first 
lot of eight machines, have been pur-
chased, and certain changes have been 
made in their equipment and arrangement to adapt them to 
the new service. 

Instead of changing steam locomotives at Austerlitz, as m 
the past four years, the steam locomotives of the through trains 
will be uncoupled at Juvisy and the remainder of the journey 
to Paris run behind the electric locomotives. Juvisy is also 
the changing over station for the outgoing trains. Only a few 

view of the faster service demanded of the machines this has 
been changed to 2.23 to r. In addition to this every machine 
has been supplied with a commutating switch, the function of 
which is to place each of the motors of each pair of motors 
either in series or in parallel, by which means a greater range 

NEW 55-TON ELECTRIC LOCOMOTIVE 

of efficient .speed control than otherwise would be possible has 
been obtained. One of these eight original locomotives has 
always been connected ( all four motors) in series, and has 
been used for station work, switching, etc. The gear ratio of 
this machine has been changed to 3.04 to 1, being thus inter­
mediate between the fast service given by the 2,23 ratio and 
the 4 to r, as fir st suppli ed. The changes mentioned are the 

SECTION CABIN FOR UNDERGROUND 
TRANSMISSION CABLES GROU P OF OLD-STYL E LOCOl\lOTlVES lN AUSTERLITZ STATION 

" rapides" or " limiteds" arrive at the Paris (Austerlitz) 
terminus in charge of steam locomotives, no stop being made at 
Juvisy. 

The above remarks apply only to the passenger traffic, as the 
freight trains are made up, as usual, at the Austerlitz freight 
yard, outside the passenger station, by steam locomotives. 

The original locomotives had a gear ratio of 4 to 1, and in 

principal ones made to the fir st lot of electric machines, which 
have given every satisfaction since the starting up of the 
servi ce in 1900. 

The three new locomotives are very different in appearance 
and construction to the above machines, although the equip­
ment is practically identical. T he new locomotives have a 
length of 10.2 111, with a width over all of 2.84 111. The height 
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is 3.87 m. T he distance between center pin of each double 
truck is 5.63 111. T he wheel base of the truck is 2.38 m. The 
baggage type of car construction has been preferred, the com­
partment fo r luggage being between two end cabs, in which 
the cont ro ller and other apparatus a re placed. This involves 

I'n u•, , , , SI rfion ■ 

F,- ,111-s,htf •o i: s 
EJPcldc Line"• 

0 I 2 3 1 

Lilu1w. / i.: n • 
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a double set of con­
troller s, circuit break­
ers, switches and am­
meters, as well as a 
dupli cat ion of a cer­
tain amount of cable. 
T hi s. bowever, has 

apparatus is placed inside the car cab, including contactors, 
reversers and relays. The last three devices are all placed on 
slabs of insulating material, and the type T and CG rheostats 
are provided with in sulated bolts, holding them in position. 
No boxes a re used for the contactors and rever sers. The reason 
for this was the fear on the part of the railway engineers that 
dust could not be perfectly excluded from boxes placed under 
the car. Necessary precaution s have, of course, been taken to 
separate the rheos tat s from the controlling apparatus, and also 
for their ventilation. The rh eostats are placed high up in the 
cab and suitable partitions, lined with uralite, separate them 
from the remainder of the apparatus. In this way bare wiring 

/IL\l N SWITCHBOARD, IVRY l'O\VER STATION, SHO \VI NG LIGHTING SWITCH-
MAP S IIO\\' ING ELECTRIC EXT I:i\'SJO i\' OF THE BOARD BELOW GALLE RY- l\IACHINES I N FOREG ROUND FO RM 

P ,\RI S-O R LL\:'\S lt .\ILW AY PART OF IVRY SUB-STATION 

evidently been considered of secondary impor tance to the ad­
vantages obta ined . Commutating switches similar to those 
added to t!te old locomotives have been furni sh ed with the new 
machin es, and the gear ratio is the same, viz: 2.23 to I. Wes­
ton ammeters with a scale of 2000 amps. have been provided. 
Owing to some sli ght trouble to the ammeters of the origina l 
locomotives, caused by the vibrations of the locomotives, the 
\ Veston Inst rnment Company has made certain modificat ions 
in the method of support. 

T he cabs of the new locomotives are of steel, lined with 
Uralite insulating sheeting, and the cabling 
is asbestos bra ided, painted a slate color, re­
ducing chances of abrasion by friction. The 
motor and shoe leads a re passed through brass 
fl exible tub: ng. T he const ruction of the new 
loco:notive ha s involved an acldit icnal weight. 
now approximati ng 55 tons. 

T he multiple-unit system is represented on 
the line by two trains, compri sing each two 
motor cars and a number of trailers. T hese 
two train s perform the local suburban serv ice, 
running between Orsay and Juvi sy as fre­
quently as possible. There are six stops be­
tween J uvisy and A usterlitz, each occupying 
about a minute. The 12-mile run between the 
above points is performed in thirty minutes. 
T he motors a re of the GE-66 type ( 125 hp ), 
the same as used on the Manhattan elevated railway m New 
York. T he gear rat io is 3.08 to I. 

The arrangement of the train-control apparatus is somewhat 
different to that in common use in th e United States. All the 

has been used between contactor s and reversers, and the cabling 
on the car has been reduced to a minimum. Flexible armour 
has been used fo r shoe and motor-leads, similar to the loco­
motives. 

One a ir compressor per car is used. It is of the CP-IO 
type of the Genera l E lectric Company. The MQ type of circuit 
breaker, as suppli ed for the fir st locomotives, has been replaced 
by a fuse and fuse-block. The first locomotives were supplied 
one type CP-IO air compresso·r per locomotive, but in conse­
quence of the stringent conditions existing of French railways, 

SIDE VIEW OF MOTOR CAR TRUCK 

these were increased, and two are now used per machine, nor­
mally connected in multiple. 

The motor cars are 17.3 m long, 3.8 m high and 2.8 m wide. 
The distance between center to center of truck bolt is 12.4 m. 
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The weight of the car empty, without trucks, is about 30,000 

lbs. Baldwin Locomotive vVorks trucks are used; the two 
trucks, without wheels and axles, each weigh 6300 lbs., and are 

ance of baggage. The standard color for the Orleans locomo­
tives is dark green, picked out with vermi li on, and th e new 
locomotives and motor cars present an attractive appearance 

LAYING THE TIIIRD RAIL OUTSIDE OF JUVISY JUNCTION 

l\'lff SUB-STATION, SIIOWING S\VlTCIIBOAIW ON RIGIJT ANU COHNER OF 1'0\VER STATIO N S\VI TCTIBOAIW GALLE!{\' ON L EF'l 

mounted on 40-in. wheel s. The wheel -base is 6 ft. G ins. The 
four motors weigh 4300 lbs. each. The motor car is arranged 
for third-class passengers and has accommodations for over 
thirty. There is also a smaller compartment for the convey-

tints painted. Two new sub-station s ha ve been provided, ,me 
of the old ones abolished, and the machin ery contain ed therein 
di stributed over the two new ones. Thus th e Austerlitz 
sub-station contained two rotary converte rs, four-po le, three-
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phase 250 kw, 340 volts to 550 volts, and also six three-phase, 
5500 volts to 340 volts air-blast transformers. One of these 
converter s and three of the transformers have been placed in 
the new I vry sub-station, situated at one end of the power 
station itself. T he other converter and transformers have 
been removed to the second new sub-station, built a t Ablon, a 
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SECTION SHOWIN G LOCATION OF THIRD RAIL AND PROTECTION 
USED AT STATION S 

few ki lometers from J uvisy. T he remainder of the machinery 
of the old sub-station of Austerlitz, including li ghting sets and 
the buffer battery ( increased to 1500 amp.-hours at one-hour 
discharge rate), has been installed at the Ivry sub-station. 

In other respects the I vry and A blon sub-stat ions are practi­
cally identical, each conta ining two rotary converter s of Gen­
eral E lectric make, six-phase, 500 kw, six-pole, changing 440 
volts three-phase a lternati ng current 25 cycles to 600 volts 
direct current. 

The transform ers are of the air-blast type, six-phase, 550 
kw, stepping clown from 5500 volts to 440 volts. \Vhenever 
the voltage of the plant should be 
changed to I 1 ,ooo volts the transformers 
can be a ltered to thi s voltage, the pri­
mary windings being arranged with thi s 
encl in view. Necessary reactances, 
rheostats, booster and controllin g ap­
paratus are installed. At Ablon there 
is also a motor-generatin g se t fo r the 
fi ve-wire lighting system and a 1500 

amp.-hour storage battery, taking care 
of the load in the small hours of the 
morning and used as a buffer battery at 
any time. The rotaries are started by 
means of th e battery. 

off by the steam locomotives. There are two transmission 
cables, usually connected in multiple, established for a u,ooo 
circuit, but now run under a tension of 5500 volts, three-phase 
25 cycles. They have a total length of 25 km and are formed 
of three-core conductors, each of about 80 sq. mm section. 
They are paper insulated, lead covered and steel armoured. 
The outside covering is tarred hemp. The cables are being 
la id in 100-m lengths, and are also divided for purposes of test­
ing into four sections by three section houses. In these houses 
are transformers, static dischargers, oil switch and measuring 
apparatus. The resistance of copper is 17.5 ohms maximum 
at 15 clegs. C. per kilometer for a section of I sq. mm. 

The power station has been increased by the addition of one 
alternator of 1000 kw, direct coupled to a Dujardin engine, 
identical to those already furnished in 1900. The station thus 
comprises three similar units, one of which is used as spare. 
In this connection it might be said that the Orleans Railway 
Company at first contemplated the installation of a steam tur­
bine set when additions to the power house became necessary. 
The decision in favor of engines was based principally upon the 
desire to maintain the homogeneity of plant so that. with the 
exception of a few minor improvements in the engine, the 
generating units are identical. 

The boiler installation has been increased by the addition of 
four Babcock & Wilcox boilers, each of a heating surface of 
260 sq. m ( 2800 sq. ft.), this being an increase over the eight 
boilers originally installed, which have a heating surface of 
186 sq. m. Two Green economizers with 224 tubes have been 
added. The Meldrum stokers supplied for the first plant have 
been withdrawn and their place has been taken by Bennis 
mechanical stokers, built in Bolton, England, and which are 

T he usual feeder , machine and light­
ing panels a re installed in the sub­
stations, most of the apparatus used, 
especially the a lternating-current instru­
ments, being of the horizontal edgewise 
switchboard type of the General E lectric 
Company. The oil switches and lami­
na ted toggle switches and breakers a re 
a lso of the same make. The direct-cur­
rent instruments have been suppli ed 
from various sources, Chauvin and 
A rnoux being the most prominent make. 
T he ultimate use of I 1,000-volt circuit 
has , of course, necessitated the use of 
switches and instruments a rranged for 
this tension. The main change in the 

GENE I{AL VIEW OF GENERATING STATION-ON THE LEFT IS A CORNER OF 
OLD SWITCHBOARD GALLERY, 'NOW BEING DEMOLISHED TO 

second of the first two sub-stations which were built i~ 1900 
is the increase of the storage battery from 260 to 290 elements 
(uoo to 1500 amp.-hours). The voltage of the third rail is 
about 600. 

The transmission line is laid entirely underground. This 
form of transmission line was adopted because the insulation 
of an overhead construction, though cheaper, was thought to 
be liable to depreciation from the gases of combustion thrown 

MAKE ROOM FOR NEW 1000-KW GROUP 

now used for both the old and the new boilers. Coal and ash 
conveyors are also used. 

The stoking and conveying apparatus is driven from two 
semi-enclosed direct-current motors, one of IO hp and the other 
of 20 hp. One motor operates the coal collecting and dis­
tributing mechanism and mechanical stokers, the other motor 
being reserved for the ash conveyor and elevator. The stokers 
are guaranteed to produce 5500 lbs. of steam per hour per 
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boiler (heating surface 2800 sq. ft.), at a temperature of 536 
<legs. F., and at a steam pressure of 185 lbs. per sq. in., with 
the use of not more than 924 lbs. of combustible, composed of 
a mixture of 50 per cent of cinders ( removed from the smoke­
boxes of locomotives), and 50 per cent of coal of a calorific 
value of 7500 calories or 13,500 British trade units per pound. 
This figure amounts approximately to a production of 13.2 lbs. 
of steam pel:" kilogram, or 2.2 lbs. of the above combustible. 
With the above conditions remaining the same, but by forcing 
the fire, this vaporization can be increased to 6600 lbs. of steam 
per boiler per hour. The above being guaranteed, the actual 
performance can be taken to be 15 or 20 per cent above these 
figures. 

Another chimney of 50 111 height has also been built. 
As regards the actual operation of the plant during the years 

1900 and 1904, it may be said that the service has been main­
tained without any interruption from any cause. In view of 
the cost of the first installation and the necessity for keeping 
a large percentage of reserve both in generating and traction 
machinery, the cost of operation and maintenance can scarcely 
be expected to compare very favorably with that of the steam 
service conducted by the Orleans Company. Thus, the electric 
machines have been making an average of 30,000 km (18,600 
miles) yearly, whereas the average for a steam locomotive on 
this railway is over 43,000 km (26,660 miles). Similarly the 
two employees have made something like 17,000 km (10,500 
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BREAKING UP OLD TRACK WITH SLEDGE HAMMERS AND 
WEDGES IN LONDON 

miles) yearly, against an average of over 50,000 km (31,000 
miles) for the engineer and fireman on a steam locomotive. 
It is anticipated, however, that with the increase of length of 
electric lines in service, quite out of proportion to the increase 
of rolling stock and generating plant, that more favorable re­
sults will be secured. 

The present extension constitutes a very prominent piece 0£ 
railway engineering as far as France is concerned. The Paris-

Orleans Railway was the first of the larger steam r ailways of 
France to convert any part of its existing line to electric t rac­
tion, and it is certain that the management looks upon the sys­
tem with favor, inasmuch, as previously stated, the company 
contemplates a further extcnsio.n of 13 km to Bretigny, when 
the transmission will be raised to 11,000 volts. The generators, 
it may be added, will have to be rewound for this voltage, but 
no trouble is anticipated from this score. 

It might be stated that, although this paper is not at liberty 
to publish any of the actual operating costs of the first installa­
tion, the Orleans Railway Company has expressed a willing­
ness to communicate the same to representatives of such rail­
way companies as may be interested, in the way this class of 
information is usually exchanged. 

----♦----

CONVERSION OF THE BRIXTON CABLE LINE IN LONDON 
TO ELECTRICITY 

The march of progress in the electrification of the surface 
lines of London to electricity was marked during the last few 
months by the conversion of the Brixton & Streatham cable 

JACKING UP OLD TRACK- RAIL LIFTER IN FOREGROUND 

line to electric power. On March 2, this year, the London 
County Council officially notified J. G. White & Company, Ltd. , 
that they had been awarded the contract for this change. In 
view of the importance of this thoroughfare, it was stipulated 
that the work must be finished by July I. \Vhen one considers 
the difficulty of tearing up 18,000 ft. of double cable line which 
has been well laid and also allows for inevitable delays in de­
livery of material and the short notice given, it will be con­
ceded that the task of completion within the specified time was 
one calling for wide experienee and fir st-class organization. 

I. Fisher, who had already constructed some 30 miles of con­
duit in South London for J. G. White & Company, broke 
ground on April 6. For the breaking up of the old cable road 
some interesting devices were adopted by Mr. Fisher. In li ft­
ing the wheel-rail, Barrett jacks were used, as on the fir st T oot­
ing track, but in order to save time in starting the operation, 
a jaw was fitt ed around the head of the rail, and thi s jaw was 
raised by two jacks mounted on iron wheels. In this manner 
the necessity of breaking up the roadway at each fresh start 
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was obviated. T o avoid the tedious process of unbolting the 
slot rail from the yokes, wedges of varying thickness were 
d riven into the slot, whereby the slot rails were forced apart, 
carrying the shoulders of the yoke with them. The concrete 
enclosing the old cable tube ,yas found to be very hard and 
difficult to remove, but after the fir st ten days it was discovered 
that by driving the wedges ( four men to a wedge) a certain 
distance back on either side of the tube, a seam was opened up. 
T he finding of thi s seam enabled the concrete to be taken out 
in large blocks. 

During the first week the number of men employed was in­
creased daily until some 1600 men were at work, and such 

T REi\C H W ITH YOK ES I :--i .\ ;\T D SLOT RAIL 

progress had been made th a t on May 18 a car was run over the 
double line from Kennington Gate to \Vater Lane, a distance 
of 1¾ miles. On thi s sec tion the roadway under the Brixton 
Railway bridge was lowered 8 ins. from building line to build­
ing line. T he Board of Tracie inspection took place on May 
20, five weeks before time. 

It is interes ting to note tha t two weeks before commencing 
work a schedul e of daily progress was made out, in which the 
elate fo r the complet ion of tearing up was given as June 2. 

T hi s pa rt of the work was actually fini shed on that elate. The 
average of progress by all the gangs was moo ft. of single 
t rack per clay. 

T he work was completed on June 13, and th e fir st car ran 
to the te rminu s on the fift eenth. The Board of Trade inspec­
t ion was held on June 18, and the line was thrown open for 
t raffic on June 19, seventeen days ahead of the stipulated date. 
T here can be no doubt that could the manufacturers have de­
livered material earli er the whole work would have been com­
pleted by June 1. 

Maurice Fitzmauri ce , engi~eer to the Council, made several 
alterations in the original construction of the track as carried 
out on the first Tooting line. The rail length was increased 

from 30 ft. to 45 ft. On the Tooting line the rails were laid 
with "Dicker" joints without any provision for anchoring. On 
this road the anchor rail joints were used; the rails were also 
anchored between joints. The position of the sumps was also 
changed from the margin to the center of the track, and the 
sumps were spaced 140 ft. instead of 180 ft., as formerly. The 
conduit tubes discharge directly into the sumps. The difficul­
ties found in keeping clear the pipe connections from tubes to 
sumps are so avoided. At insulator pockets paving plates were 
inserted, carried between yoke and stirrup support in panel. 
For slot switches in the special work Hadfield's design was 
adopted. The castings were supplied by the Anderson Foundry 
Company, Ltd. ; the tie-rods by Bayliss, Jones & Bayliss, Ltd., 
and the cement by the Associated Portland Cement Maun­
facturers, Ltd. 

The whole of the work was executed under the supervision 
of A. N. Connett, chief engineer to the contractors . 

•• 
NEW LARGE POWER PLANT AT NEW ORLEANS 

A s a supplement to the description of the various existing 
power plants of the New Orleans Railways Company, given in 
issue of STREET RAILWAY JOURNAL of June 18, 1904, an en­
graving is presented herewith of the new central station, on 

BONDI;\TG CONDUCTOR RAILS 

which construction has just been commenced. It will be known 
as the "Main Station," and will be located on the square 
bounded by Market, Water, South Peter and Richard Streets. 

Within the past year a new engine room, known as the An­
nex Station, and described in the previous issue mentioned, 
has been built by the company. This engine room forms a 
portion of the new central station, which will have an ultimate 
capacity of 60,000 hp. When completed it will be twice as 
large in capacity as the combined size of all lighting and rail­
road power houses now operating in New Orleans1 and which 

• 
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a rc, with their total of 30,000 hp, barely sufficient to meet the 
demands of the rapidly increasing business of th e Railways 
Company. 

On the square where this central station is to be erected 
there now stands the new Annex engine house, referred to 
above and shown on the right hand side of engraving, just 
beyond the 111 iddle, or off-set, panel; the old engine house of 
the City Railroad Company, and that of the Edison Company; 
two boiler houses extending through the center of the square, 
and four large underground storage tanks for fuel oil. There 

1500-kw units wi ll be installed at once, followed later by larger 
sizes of about 5000 kw capacity each. T he installati on will be 
of the la test modern character, with hi gh-pressure water-tube 
boi lers, mechanical stokers, superheaters, high vacuum con­
dense rs, and corresponding auxiliary and switchboard equip­
ment throughout. The use of a doubl e-deck boi ler house and 
steam turbines permits the most advantageous utilization of 
the property owned by the company, and economizes on founda­
tions and piling. The design is of a sectional character, espe­
cially adapted to the making of progressive installations at 

l'ER SP ECTI\'E VI EW OF NEW POWER ST,\ TIO:\', NO W BEING ER EC TED I N NEW O l{ LE.\ NS 

is also an unoccupi ed area on which machin ery can be unloaded 
and stored. The plans contemplate the demolition of th e pres­
ent boiler houses and the erection of a new one measuring 
115 ft. x 250 ft ., and running across the square in a direc tion 
transverse to the present old boiler houses and parallel to the 
new A nnex engine room. T he new boi ler house will be double 
deck, as shown. 

The new engin e room will he enl arged from 70 ft. x 100 ft. 
to 95 ft. x 250 ft., or to more than treble the present area, and 
will contain an equiv alent of 60,000 ihp capacity when com­
pleted. The entire equipment will not he install ed at once, but 
from time tcJ time, as the needs of th e system require. 

The new generating units will be turbo-alternators. Three 

1111111mum cost. T he distribution of energy from the sta tiun 
will be by alternating current , except in the case of the three 
la rge direct-current railway uni ts mentione<l . 

The immedi ate in stall ation will be in the neighborhood of 
8000 hp. Thi s is in additi on to th e 10,000 hp capacity in 1\nncx 
Station, recently in stalled in three vertical cross-cumpouncl 
condensing engine units, direct coupled to 575-volt direct-cur­
rent generators, used for railway purposes. 

The consulting engin ee rs fo r the New Orleans Railways 
Company are Sanderson & Porter. nf New York, from whose 
draw in g the eng raving is photographed. The work o f con­
stru ct in g and e(]uipping the new statio n is also bei ng don e by 
Sanderson & Porter as general cQntract,ors. 
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A LARGE NEW STEAM TURBINE POWER PLANT INSTALLA­
TION FOR DUBUQUEt IOWA. 

Many trial installations have been made for the experimental 
use of the st eam turbine and for otherwise determining its pos­
sibilities, and much interest has been shown in the very favor­
able results that have in most places resulted. The proposed 
new power plant described in the accompanying article is, how­
ever, the first for electri c railway service, at least, which has 
been planned originally for the exclusive use of steam turbines. 
This plant is being installed at Dubuque, Ia., by the U nion Elec­
tric Company, fo r the combined operation of their electric rail­
way, power and lighting circuits, and is notable for the ex­
clusive use of Curtis steam turbines. As stated in a recent. 
issue (June 25, page 956), the work of construction upon the 

buque, in close proximity to the Mississippi water front, in 
order to obtain the advantages of an abundant supply of water 
for condensing purposes. This location is not central in rela­
tion to the power consumption, but the facility of electrical 
transmission renders the matter of location insignificant when 
compared with the advantages of operating condensing. The 
foundation requirement was of less importance in governing 
the location, as on all available sites pile foundations would 
l1ave been required. A special condition was imposed in this 
position, however, in that provisions had to be made for the 
protection of the in-take-pipe connections on account oi the 
destructive action of this waterway during freshets. A special 
bulkhead was installed near the in-take, which provides against 
obstructions and filling-up at the intake, and also serves the 
purpose of protecting the shore adjacent to the station. The 

CROSS-SECTION OF TIIE N EW STEAM TURBINE POWER PLA NT BUILDING OF THE UNION ELECTRIC COMPANY, DUBUQUE, 
IOWA, SHOWING DETAILS OF _CONSTRUCTION 

plant has, after considerable delay, now been begun and is pro­
gressing rapidly. Many special features have been incorporated 
in the design, which will make the plant one of the most modern 
and up to date to be found in this country, and for various rea­
sons its operation will be watched with in teres"tby those inter­
ested in modern power-plant construction. 

This company has, up to this time, operated its railway ser­
vice by two independent power plants, but is now arranging 
for a new single-generating plant, to be located at a point con­
venient to the river, for condensing water, from which the 
power will be transmitted. This work is the natural outcome of 
the remarkable development which this company has exper­
ienced in its electric railway service, as has been the case in 
most other cities, and in taking this advance step it was the de­
sire of the company to install a plant which would be as nearly 
complete as possible, and involve the very latest practice in 
every detail. As a result, the plant will be found a model, and 
is particularly interesting for the originality of its design, which 
is naturally of a special nature to provide for the exclusive use 
of turbines. · 

The new plant is located at the foot of Eighth Street, in Du-

top level of the masonry is some distance above the original 
level of the river bank, and will protect the plant in periods of 
abnormally high water that are prevalent at this point in the 
spring. 

THE POWER HOUSE BUILDING 

The design of the power house is remarkable in many re­
spects. The noticeable feature in which it is differentiated 
from power houses designed for reciprocating engines, appears 
in the small floor area and greatly reduced head room required 
fo r the turbo-generator room. The total clear height proyided 
above the floor in this section is only 22 ft. 9 ins., which is II ft. 
less than that required in the boiler room. The provision of a 
14-ft. basement, beneath the turbines, which is partly open to 
the main turbine room, is another feature of interest, which is 
characteristic of Curtis turbine installations; the ease of access 
thus provided to the condensers is of great importance. The 
arrangement of the framing carrying the elevated coal bunkers 
in the boiler room is also novel in this plant, and the founda­
tion provisions for the turbo-generator units are remarkable for 
their lightness. 

An important feature of the building construction was the 
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use of concrete piles for the fo undation, 450 piles of this inter­
esting new type having been installed by the Raymond Con­
crete P ile Company, of Chicago, Ill. The piles, as used, are 
a ll of the tapering wedge type, 20 ins. in diameter a t the butt 
and 6 ins. in diameter at the point. This type of pile is said to 
give, by virtue of its shape, very great carrying capacity, es­
ti mated to be equal to that of three ordinary wooden piles of 
the same length . It is important to note here that these piles, 
as installed fo r the stack fo undat ion, were designed to carry 
loads from 60,000 to 70,000 lbs. each ; this is an unusually heavy 
load per pile, but it has been fo und that this type is easily ca-

acter of the soil at the point of driving. In spite of the greater 
difficulty of driving, however, from eighteen to twenty piles 
were driven per day by a single hammer; the soil encountered 
was a very firm mixture of clay apd sand, with clay predomi­
nating. It may be added that the reason why greater penetra­
tions are not obtained at each blow with this pile toward the end 
of the drive, as is the case with the wooden pile, is that in driv­
ing the core for the concrete piles its wedge shape offers a 
continuous obstruction to its peneration into the earth; in the 
case of the ordinary wooden pile, after the hole is once well 
started, the comparatively straight outline of the pile permits 
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it to follow the hole already made, which 
places the res istance offered to driving en­
tirely at the point. 

The architectural features, as well as the 
details of construction of the building, are 
clearly shown in the outside elevation draw­
ings and the building cross section. The 
building is plain, architecturally, yet ,the ap­
pearance is indicative of the substantial char­
acter of it s design. A symmetrical arrange­
ment of arched windows was obtained, and 
also an att ractive cornice design presents a 
pleasing effect. The most noticeable feature 
of the building is the arrangement of the flat 
roof over the turbo-generator room and the 
higher inclined roof, with lantern, over the 
boiler room. It is important to note that the 
circulat ing pumps, used in connection with 
the circulating system for the condensers, are 
located in a separate pump house, built on 
the basement level just outside the east end 
of the building. 

,.~.c.r•:'.c. ,(~ v J .. ~ ~ r~~• ,~1'.._ ·17.JJ::c·.,\; -~-(!: .. f" -,~_. ... , ~r., ·-t~ 
GENERAL VIEW OF TIIE DUDl lQUE POWER I'L\NT FU UN D.\TIU NS AFTER 

TllE I N STALL\TlON OF TIIE RAYMOND CONCR ETE PILES­
SECTIONS OF T HE SlI E ET-lRO N S HELLS, US ED 

The power house is a substantial building 
of brick, with a steel frame, concrete floors 
and fireproof tile roof, occupying a ground 
a rea of I 14 ft. x 96 ft. It is divided into two 
sections by a divi s:on wall, the boiler room 

IN DRIVING, APPE AR IN FOREGROUND 

pablc of sustaining it. An important advantage of the concrete 
pile lies in the fact that it will never rot out, whether in dry 
or in wet soi l, but, on the other hand, tends to grow stronger 
with age. T he locat ion of the water line in the so:l may also 
be di sregarded in the use of the concrete pile, as the upper part 
may project as far above the water level as clesire<l, without fear 
of deterioration, as is the case with wooden piles. 

In construction of the concrete piles a taper core of shape 
similar to that of the fini shed pile is encased with a sheet-iron 
shell and dri ven in a manner si milar to that of driving the or­
di nary wooden p ile, by the use of the usual steam pile-driver. 
T he core is then. by means of a patent process of the Raymond 
Company, collapsed, or slightly reduced in size, which a llows it 
to be withdrawn from the shell, so that the interior may be 
fille<l with the concrete at leisure. T he sh ell remains in the 
ground and forms a perfect mould for the concrete, which is 
afterward introduced and tamped sol id as it is fill ed in. 

T he use of the concrete pile is a comparat ive novel ty in 
power-plant construct:on, but it appeals to the engi neer as a 
step in advance over the former method of using piles. The 
greater carrying capa :: ity of this concrete pile results from its 
tapering or wedge shape, which provides a considerably greater 
bearing surface. T his fea ture makes the driving somewhat 
more difficult, although in ord inary soils no trouble is experi­
enced. In this installation, it was found that fo r the last 4 ft. 
of the driving of each pile, the penetrations that were ob­
tained were only from 3-16 in. to ,½ in. per blow of a No. 2 

steam hammer. All of the piles used there were st ruck from 
650 to 700 blow s, and some of them as high as 800 and 900 
blows, the number of blows required depending upon the char-

being 46 ft. wide between walls and the 
turbo-generator room 45 ft. ins:de. The 

VIEW OF THE PILE FOUNDATION FO R THE STACK, SHOWING 
TIIE CONCRETE PILES IN PLACE AND THE STACK ANCHOR 

BOLTS LOCATED READY FOR FILLING IN THE 
CONCRETE FOUNDATION BODY 

generator room has a free height under roof trusses of 22 ft. 
9 ins., while the boiler room has a similar clear height of 33 ft. 
9 ins. _The turbine room has a 14-ft. basement on l:he south 
side, which contains the condenser equipment. Easy access is 
given to thi s portion by conveniently located stairways, as 
shown. The basement under the opposite side of the room, 
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which provides for th e w1rmg connections to and from the coa l and ash-handling equipment, together with the elevated 
switchboard, is 8 ft . high. In the boiler room a 10-ft. base- , coa l and ash storage. This equipmen t in volves many intcrcst-
ment has been provided, which gives convenient access for the ing fea tures, representing th e la tes t and most apv roved 
handling of ashes, the care of th e blow-off and other aux ili ary methods. Coal is delivered to the handling system by dis-
p1pmg. The floors are of granolithic compositi on through out , charging directly from the railroad cars into a receiving hov-
providing for maximum cleanliness and absolute fir eproof quali- per und ern eath the side track running along out side the boiler-
ties. The general building contract was undertaken by Wither- room wa ll. The hopper is arranged so that by the use of hop-
spoon, Englar & Company, Chic ago, Ill., the stru : tural steel per coal cars coal may be di scharged into the system without 
work being installed by the Morava Construction Company, handling. The receiving hopper beneath the side t rack de-
also of Chicago. livers the coal into the handling system th rough a self-con-

The turbo-generator room roof is carried upon substantial tain ed coal-c rusher mechanism, which reduces all la rge lumps 
roof tru sses of eight panels each, which are 6 ft. in height at the of coal into cubes of suitabl e size for use in the automati c 
division wall end, sloping to a height of 4 ft. at the opposite stoker, a ft er which it deliver s on to a cross-line belt conveyor 
end for roof drainage. The boiler-room roof and lantern a re for delivery over to th e longitudina l bucket conveyor . T he 
earried by a roof structure consisting of composite trusses of bucket conveyor , whi ch is of the McCaslin overl apping g ravity 
the type shown in the cross section ; thi s const ruction was re- bucket type, sur round s th e boiler room, passing beneath the 
quired for carrying the weight of the elevated coal bunkers a t floor in front of the boiler ash pits and above the coal bunkers 
the south side. The lower cords of the trusses on the south next to the roof, like an endless belt, as shown in the engrav ing. 

.:'Iovll.ble A~b Apro0.l­
or 1:loppllr. 

SECTION, WITH BRIC K WOR K REMOVE D, 

Boiler.No. 1 
riebd En;ine 
ker Engines, Shaf 
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Pr\ RT LONGITUD TN AL AND CROSS-SECTIONS O F TH E l1 0IL J.<..l{ R< >Oi\l UF TH E D Ul:l' QUE JJQ \V E R P L ANT, T O SH O\V 
ARRANGE MEN T OF COAL A N D ASI! STO RAGE BI NS, AN D D EL\! LS OF i\lECll ,\ N l C1\L IL \ ND Ll NG SYSTEl\l 

side, which carry th e coal pocket s, a re heav ily rein fo rced with 
plate girder s of 30- in. web; these a re ass isted in ca r rying the 
load by floo r support s in the form of steel post s located between 
the boilers and in line with the boiler front s. They support the 
plate girders at points 18 ft. from th e outside boiler-room wall. 
This spec ial construction is clearly shown in the long itudina l 
and cross sections of the boiler room. It will be furth er noticed 
that a concrete di vi sion wall is co nstructed between th e two 
king-post trusses along the center line of the boiler room, whi ch 
serves to retain the coal entering the bunkers. In thi s way 
the roof truss space at the south side may be entirely fill ed 
with coal, while the t russ space at the opposite side and over 
th e boiler:, is left free for light and ventilation. 

The roofs arc constructed of til e, the well-l~nown form of 
book tile, la id upon inverted T -bars for purlins, bein g uc;ed. 
The roof is carried by 7-in. 15-lb. 1-bea ms. arranged longituclin ­
ally, one over ca ::: h ve rtical member of th e trusses; the T -shapccl 
purlins arc la id crosswi se upon these and properly spaced to 
carry the book tiles. The usual felt , ta r and gra vc l roof cover ­
ing is laid above the tiles ove r the turbin e room fo r wa terp roof­
ing, sla te being used over th e tile on the boiler-room roof. This 
typl: of roof is not only water and weath er-proo f, but is ab o 
absolutely fireproof and condensation proof. 

COAL A N D .\ SIT -11 .'\ N DLI NC S YST EM 

The above-mentioned special longitudinal and cross-section 
drawings of the boiler room show al so the arrangemen t of the 

The a rrangement of thi s apparatus, both in the basement ancl 
above the bunkers, is clea rly shown in th e sectional drawings. 

F or the removal of ashes from th e boiler ash pits, a specia l 
movable apron hopper is provided to nm on a pa ir of ra il s above 
the bucket conveyor in th e basement , so that by moving it a long 
in front of any ash pit door the ashes may be raked out from 
within, and thereby delivered on to the conveyo r without dange r 
of overload ing the bucket s or of spilling th e ashes on to the 
working parts of the conveyor cha in. Thi s apron hopper is 
ve ry conveni ently a rranged for thi s work, and can be easily 
moved fo r handling ashes out of any pit. The co nveyor carr ies 
the ashes ove rh ead to the upper pa rt of the building in the 
same manner in whi ch coal is handl ed, from wh ich it n~ay be 
dumped into the ash s torage pocket at one encl of the boiler 
room. T hi s entirely obviates any manual handling of th e ashes 
a nd ensures the g rea tes t possible rap:di ty in removal. The ele­
vated ash pocket is prov ided with off-bearing chutes, one pro­
jecting through the encl of the boile r room and the other 
through th e side wall over th e side t rack; in thi s way the ashes 
may be dumped, ei th er into ra ilroad ca rs or into ca rts brought 
a longs:dc th e end of the power house. fo r removal. 

In asm uch as th e stoker equ ipment was designed fo r burning 
th e cheaper grades of coal, spec ial pro vision was necessary fGr 
th e prevention of spontaneous cnmlmstion in the bunkers, to 
whi ch the lower g-rarl es of the \ Vec;tern coals a rc li able when 
stored fo r any length of ti me, A 11 ;1 n a 11 gerncnt has been madl; 
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whereby coal thus affected may be drawn off from any bunker 
when signs of heating are noted, and directed into the lower 
leg of the conveyor system in the basement, and thence recon­
veyed and elevated again to the same or to a different coal 
bunker, as desired. This is accomplished by special chutes, 
which may be inserted through holes provided in the boi ler 
room floor between th e boiler fronts, as indicated in the 
boiler-room longitudinal section; the down spout is swung over 
in line with thi s chute, and the coal permitted to pass through 
and enter the conveyor in the ash room below, whence it is ele­
vated. It has been demonstrated that spontaneous combustion 
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SECTION A-A 

amount of coal delivered from the receiving hopper through 
the crusher, and in turn into the conveyors, is regulated. The 
cross-line conveyor is operated from the coal crusher mechan­
ism. The conveyor driving mechanism for operating the main 
line McCaslin conveyor is of the self-contained, direct-con­
nected type, located in the loop at the point indicated on the 
drawing. The starting and speed regulating controller, also 
provided for thi s motor, enables the speed of the conveyor sys­
tem to be changed, and will operate at from 35 lineal ft. to 
about 45 lineal ft. per minute. 

The coal-crusher mechanism being installed at this plant is of 
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D ETA ILS OF TIIE SPECIAL INTAKE CONSTRUCTION UPON THE RIVER FRONT TO PROTECT THE CONDENSER CIRCULATION 
S UPPLY PIPES AND ENSURE AN UNINTERRUPTED SUPPLY 

in coal piles always occurs at the bottom .and near the center, 
namely, at the point of greatest pressure; in the case of a 
bunker of the shape used here it usually occurs near the en­
trance to the down spout. In thi s way, by drawing off a few 
tons from the lower part of the bunker, when heating occurs, 
combustion may be easily and successfully prevented; this is a 
valuable provision, as it has always been found that pouring 
water on the coal in such a case only increases the liability of 
heating. 

The capacity of the coal crushing and coal and ash conveying 
equipment being installed wiH be from 40 tons to 45 tons per 
hour. The coal crusher mechani sm is operated by General 
Electric three-phase vari able-speed induction motor, provided 
with a starting and speed-regulating controller, by which the 

the well-known McCaslin single-roll type, provided with a 
swinging corrugated counterweighted baffle plate, with adjust­
ing screws for r egulating the size of cubes to be crushed and 
counterweighted sufficiently only to hold the baffle plate in posi­
tion for crushing the kind of coal to be used. In case a car 
link or other foreign substance is contained in the coal, this 
swinging baffle plate will move backward and permit the 
coupling link or other foreign substance to pass down through 
the crusher without damaging same. This is a most impor tant 
feature, since it is very necessary that the coal-crusher mechan­
ism shall be capable of continuous duty as much so as the coal 
and ash handling equipment. 

The coal and ashes are discharged from the upper horizontal 
run of the conveyor into the ekvated coal and ash bunkers by 
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means of a movable tripper supported on a trackway provided 
for it. This tripper may be shifted over any bunker and set 
into operation from either end of the upper run, so that coal 
and ashes can be delivered at any point or points along the 
trackway. This entire coal and ash handling equipment, in­
cluding the coal crusher, was furnished by John A. Mead & 
Company, of New York. 

BOILERS 

The present boiler equipment that is being provided consists 
of four Babcock & Wilcox horizontal water-tube boilers of 400 

rated horse-power capacity each. As will be noted from the 
plan, however, space is provided for another battery of two 
additional boilers, which will be installed when needed. These 
boilers are of the new all wrought-steel construction recently 
developed by this company for high-pressure work, and are de­
signed for a working pressure of 2 00 lbs. per square inch. 
Each boiler is equipped with a Babcock & Wilcox superheater, 
which will give 150 <legs. F. of superheat to the steam deliv­
ered. The furnaces are equipped with the well-known Babcock 
& Wilcox chain-grate stokers, which a re to be driven by Krie­
bel vertical engines. These engines a re belted to the counter­
shaft above the boiler fronts, which operate the stokers, so that 
either one may be used as desired. Coal is delivered from the 
coal bunkers directly into the hoppers of the stokers by con­
veniently arranged swinging chutes, as shown in the longitudi­
nal view of the boiler room. These chutes are provided with 
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STEE L ST AC K AT THE D U BUQUE POWER PLA N T 

swiveling connections to th e bunker outlets, being hinged so 
that they will operate at any convenient angle. They may thus 
be arranged to deliver into any part of the stoker hoppers, or 
into the special chutes for delivery to the conveyor system in 
the basement, if necessary. Valves are provided at the bunker 
outlets for admitting the coal to th e chute, whi ch are operated 
by chains running to the floor, as shown. 

TH E STA CK 

The stack provided is of interesting con struction in that it 
is of the self-supporting steel type, 200 ft. high, with a solid 

fire-brick lining extending the entire height, and a lso in that 
it has an admirable arrangement of reinforcing a round the flue 
openings. The details of th e stack, as well as a lso of the 
foundation, are presented in the accompanying drawings. As 
may be noted, it has a clear opening of 11 ft . throughout; the 
lining is of radial blocks o,f fire -brick. Fifty-eight of the Ray­
mond concrete piles are used for the support of the stack ; the 
foundation rests upon the piles a t a de_pth of 12 ft . 6 ins. below 
grade level, extending to 5 ft. 6 ins. above grade. Upon this 
the. stack rests directly, being held down by sixteen 2¼-in. 
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bolts, w hich are 20 ft. 6 ins. long, extending to the bottom of 
the foundation. Special bolt connections for anchoring the 
stack to the foundation are provided, as shown in the detail 
view; these connections are very heavily constructed of struc­
tural shapes, and riveted to the lower portion of the stack, as in­
dicated. The detai ls of the reinforcement around the flue open­
ings are also made clear in the detail view. Another interest­
ing feature of the sta ::: k is the spec ial cap construction, which is 
also clearly shown in an additional view. This stack is being 
erected by S. Freeman & Son! Manufa ::: turing Company, Ra­
cine, Wis. 

DOILER AUXILIARIES 

The boilers a re fed by two horizontal dupl ex feed pumps 
fornishcd by the Internat ional Steam Pump Company. These 

PLAN 

Slf"lE ELEVATI ON 

2
11

Drip from Exhaust Head 
To Lxbaust 'l'ro.p 

t:cularly in view of the use of a vacuum heater in connect ion 
with a turbine plant. Both wet and dry vac uum pumps are 
used in connection with the co ndenser, the wet vacuum pump 
being of the centnfugal type, r emoving the water directly from 
the bottom of th e condenser and di scharging through an 8-in. 
pipe into the water-scaled inl ets of the vacuum feed-water 
heater. The use of a centrifugal pump in thi s connection is 
the most recent practice of the General E lectric Company, who 
a re the fir st to adapt this form of pump to this service. T he 
only difference in the pump and condenser conn ections at thi ,, 
point is the introduction of a check valve, to prevent breakin g 
the vacuum when the wet pump is stopped . There is no regu­
lating device of any kind to govern the admiss ion of the hot­
well water into the feed-water heater , the accunmlation and 
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flow being considered at all 
times to be in proportion to 
the demands for feed-water. 

As th ere is always more or 
less loss from cylinder drips, 
leakage, blowing off the safety 
valve, etc., provi sion must be 
mad e for the introduction of 

ll ETA ILS OF, AND ARRANGEMENT OF APPARATUS IN, THE PUMP HOUSE OUTSIDE TIIE EAST END 
OF THE POWER HOUSE, CONTA I NING THE CENTRI FUGAL CIRCULATING PUMPS 

·'make-up" feed-water; thi s is 
accomplished in a un ique man­
ner. \Vithin the vacuum heater 
~here are two fl oats, located at 
different leve ls, the high er one 
being connected by a seri es of 
levers and chains to a single­
sea ted, piston-balanced, water­
.r egulating valve. This valve 
is connected to the circulating 
wate r eduction pipe from the 
conden ser , and a lso to the FOR THE CONDENSING SYSTEM 

pumps arc of the pressure pattern, havin g separate removable 
va lve chambers and plungers, instead of pi ston s. They have 
12-'in. steam cylinders and 7,½-in. water cylinders, with a com­
mon stroke of 10 in s. The feed water is heated by a large 
Webster vacuum feed-water heater and purifier of 4000 hp ca­
pacity, which was furni shed, together with the necessary auxil ­
iaries, by Warren W ebster & Compan y, Camden, N. J. It is 
im1!ortant to note that in this plant th e approved method of 
reserving- the exhaust steam from the auxiliary engines for th e 
heating of feed water has been adop ted. 

The feed-water heating sys tem of this plant embodi es some 
new and interes ting features, and in many points may he right­
fully considered an advanced step in power -plant practi ce, par-

smaller inl et on the top of each 
condenser, which is in communication with the exhaust side. 
In thi s way, when " make-up '' feed-water is required, the water 
level in th e feed-water heater fall s to the upper float, which 
opens the ''make-up" feed valve, ad mitting the warm circulating 
water direc tly into the condenser; thi s in creases the condensin g 
effec t, ancl at the same time saves a portion of the hea t which 
Wc)Uld otherwise be los t in the circulating water. F rom thi s point 
"111ake-up' ' feed-water takes the same course as the other 
hot -well water, and is handl ed by th e centrifuga l pumps. If at 
any time the turbines should he running non-conclensing, the 
feed supply to the vacuum heater is taken from the city mains 
through the singl e-seated, piston-lialanccd regulating valve, 
controlled by the second float within the heater, whi ch operates 
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LONGITUDINAL ELEVATIONS THRO U GH THE BOILER AND THE T URBO-GENERATOR ROOMS OF THE NEW TURBINE POWER PLANT OF THE UNION ELECTRIC COMPANY, DUBUQUE, 9' 
IOWA, SHOWING ARRANGEMENTS OF MAIN STEAM AND AUXILIARY PIPING AND OF AUXILIARY APPARATUS 
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from the lowest water leve l. T he whole water supply sys tem 
is thus entirely automatic. 

T he style of heater used is th e W ebster star-vacuum feed­
water hea ter and receiver , Class C, manu factured by W arren 
W ebster & Company, Camden, N. J. It is a special type of 
hea ter, with a very la rge receiver, and is especi ally fitted with 
the W ebster self-cleaning oil sepa rator for fre eing the exhaust 
steam of oil in order to deliver the feed-water pure. The size 
of the heater is nominally 4000 boil er-hp. It is built entirely of 
cast iron, fitt ed with per fo rated copper heating 
tr ays, all of the parts in contac t with the steam 
or water bein g made of either cast-iron, copper 
or brass. T he filt er is of th e upward filtr ation 
type, in whi.ch the water, after being heated, 
fl ows fir st to a r eceiving compa rtm ent below 
the filt ering materia l. where the heavi er im­
puriti es a re deposited, the water ri sing in an 
upward direction th rough the filt ering material. · 
T he special \ Vebs ter vacuum line attachment 
is provided for operation in connection with 
the heater, when the supply of exhaust steam 
is insufficient to heat the feed-water to the boil­
ing point or , w hat is equiva lent to the same 
thing, to maintain atmospheric steam pressure 
within the heater. Thi s device automatically 
r emoves the air and gases from th e heater , 
which are given off from th e feed-water, and 
maintains w ithin the heater a pressure below 
that of the atmosphere, which gives a pa rtial 
condensing effect on the auxiliaries. 

T U RBINES 

The turbine equipment consists of four 500-
kw four-stage Curtis turbines, whi ch a re de­
signed to operate at 200-lbs. steam pressure, 
with 150 <legs. F. superheat. These turbines in­
volve the latest improvements which have been 
embraced in the Curtis turbine design, the 
most novel of the many improvements involv­
in g the use of water fo r lubri cation of the step­
bearing in stead of oil, which was employed 
fo rmerly. T he lower surface of the step­
hearing is, in these turbin es. made of wood . 
Oil is used fo r the lubrication of the upper 
bearings, whi ch is fed from a small r ese rvoir 
mounted at the top of the generator , th rough 
sight-feed oiler s. The amount of oil r equired 
by the upper bearing will not exceed ¾ gal. 
per minute per turbine. A pressure oiling sys-
tem is to be installed fo r thi s service and other 
lubricat ion. 

moved fro m the hot wells by four 1-in . volut e hot -well drainage 
pumps, d ir ect driven by 3-hp induction motor s. T hese dra in­
age pumps deli ver the condensation to the W ebster open heater 
fo r retu rning di rectly to the boi lers. ]\fake-up water fo r th e 
boilers is ordina r ily to be taken from the circulating system, 
thi s bei ng regula ted by the float in the hea ter ; arrangements are 
a lso made for the use of city wa ter for thi s purpose. 

Two rotative, dry-vacuum pumps a re provided fo r the re­
moval of a ir and other gases, thi s pump bein g of the r ecipro-
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Each of these turbines ·will a lso be provided 
with a brake that can be con veniently operated 
from the outside, and can be used to take the 
whole weight of the revolving part in case th e 
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step-bearing should fa il. A nother more import ant function of 
thi s brake is to stop the machine when it is desired to do so, as 
these turbines will r evolve for several hours a ft er steam has 
been shut off unless load is placed upon it or the brake is ap-
9lied. 

COND ENSERS 

T he condensing equipment consi sts of four W orthington sur­
face condense rs, fitt ed with brass tube heads and hot wells and 
coolers, each condenser having 2000 sq. ft . of cooling sur face. 
T he condenser equipment is suppli ed with cooling water from 
th e Mississippi R iver by two 14-in. W orthington steam-driven 
volute circul ating pumps, located in the pump house at the east 
end of the power house; these volute pumps are· each direct 
connected to verti cal engines built by the New York Safety 
Steam Power Company. The hot wate r of condensation is re-

eat ing type, with 8-in . steam cylinder s, 16-in. vacuum cylinders 
and 12-in. stroke. T he steam cylinders of these pumps a re 
fi tted with Corliss va lve gea rs for highes t economy of oper­
a ti on, and a novelty is introduced in the placin g of the vacuum 
cylinde rs vert ically, the steam cylinders being located hori zon­
tally, and the connecti ng rocl s of the tvvo cylinders being 
attached to a common crank-pin. 

T he condenser a r rangement at this station is somewhat novel. 
T he volute d rainage pumps fo r the r emoval of the water of 
cond ensation from the hot wells a re located below the level of 
the hot well s, so as to r eceive their suct ion by gr av ity. In th is 
way th e pump always runs a litt le ahead o f the water , and there 
is no necessity of floa ts, va lves or other automatic devices. 
Furthermore, there is also no possibility of air binding, as in 
r eciprocatin g- pumps. as used for thi s purp~se. A n important 
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advantage is obtained by the use of the novel type of dry 
vacuum pumps with ve rti cal vacuum cylinders and horizontal 
steam cylinders, as it not only saves considerable room, but per­
mits freer access to the valve gear mechanism. This entire 
condensing equipment , as well as also the boiler feed pumps, 
were furni shed by the Inte rnat ional Steam Pump Company, of 
New York. 

ELECTRICAL EQUIPMENT 

This company operates, in addition to the street railway sys­
tem, commercial lighting and an arc street lighting system, the 
feeders fo r the various circuits being operated at high voltage 
upon the three-phase al ternating sys tem. T he turbo-generators 
deliver 60-cycle three-phase alternat ing current at 2300 volts. 
There wi ll be two sets of bus-bars on the switc hboard, one for 
the lighting load and the other for the railway system, the con­
nections being so arranged that any one of the turbo-generators 
may be thrown onto either bus. The commercial lighting cir­
cuit feeders will be operated at 2300 volts upon single-phase 
circuits, while the a rc street lighting circuits a re to be operated 
upon the constant-cur r~nt system by the use of General E lec­
tric "tub" transfo rmers; thi s system involves the operation of 
400 General Electric series alternating enclosed arc lamps dis­
tributed throughout the city. 

The 600-volt power ci rcuit for the street rai lway system is 
suppli ed through four 300-kw rota ry converte rs operated from 
the street r ai lway bus-bars. T he current for operating these 
rotaries is stepped down by 330-kw air-blast transfo rmers of 
the new th ree-phase type recently developed by the General 
E lectric Company; the direct-current sides of the rotary con­
vertors a re a ll a r ranged for two se ts of bus bars, so that the 
direct-current may 1Je carr ied independent of the grounded rail­
way circuit when required. The exciter equipment for the 
turbo-alternators consists of a 33-kw General E lectric marine­
type steam genera tin g set, and a 30-kw motor generator set, 
either of which has sufficient capacity fo r the excitation of the 
entire installation. A ll of the ele:::trical apparatus, includin;; 
th e Curtis turbo-generator units, rotar ies, transformers and 
blowers, exci ter sets, cable, et c., and the swi tchboard equip­
ment , was supplied by the General E lectric Company. 

It may be here stated tha t the st reet railway sys tem of the 
U nion E lectr ic Company in Dubuque provides for the opera­
tion normally of twenty cars, the entire single-track length of 
the system being 18 mi les. Owing to the short distances of 
current transmission no sub-sta tions are required, the rotaries 
being located in the turbine room of the power plant. The 
entire rolling stock equipm ent is pract ically new, all cars being 
equipped with General Electric type sixty-seven three-turn mo­
tors. Other improvements have been recen tly made upon the 
street railway system in the fo rm of re construction of the track 
sys tem. The girder rai ls formerly used are being replaced by 
60-ft. 72-lb. T -rai ls of high sectio n in the paved street portions 
of the city. and the A. S. C. E. standard section of T -rail of 
the same weight in the unpaved st reet s : these changes involve 
1 r miles of the ~nost important lines of the city. 

T his journal is indebted to both L. D. Mathes. gene_ra l man­
ager of th e U nion E lectric Company, and to the General Elec­
tric Company for the information furnished regarding thi s in­
teresting installation. 

The fir st annual outing of the Cleveland Consolidated Street 
Railway E mployees' Benefit Association was held at Manhattan 
Beach Park a couple of weeks ago. The programme of athletic 
events at the park was started at 2 o'clock, and it was almost 
dark before it was completed. Through the generosity of the 

. street railway company. two employees who sold 1043 and 1000 
picnic tickets respecti vely, will receive free transportation to 
the \1/orld's Fair. The surprise of the day was the donation by 
George Mulhearn, former superintendent of the Cleveland 
E lectric Railway, of ice cream for all present. 

THE TRAMWAY SYSTEM OF SYDNEYt NEW SOUTH WALES 

Sydney, the capital of New South Wales, is the largest city 
in Australia. This pre-eminence has been enjoyed only in 
recent years, during which the city has had a very rapid 
growth. The population of the city during the last three 
decades is shown by the following table: 

1881. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 225.000 
1891. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 383,000 
1902....................................... 508,510 

The tramway situation in the city is unique in that the sys­
tem is owned not by a private company or by the city, but by 
the government of New South Wales, which also owns the 
steam railroad lines within the province. The affairs are 
governed by three commissioners, who are government officials, 
viz.: Charles Oliver, chief commissioner; David Kirkcaldie 
and W. D. Fehon. 

The first street railway line in Sydney was put in operation 
in 1861, but owing to several causes was not a success. In 
1879 animal power was abandoned for steam dummies on the 
short system then in operation. The next few years witnessed 
a gradual extension of the tramway system. In 1884, 27.5 miles 
were in operation, practically all by steam power. In 1891, the 
equipment of a considerable portion of the system with cable 
was very seriously considered, and one or two short cable lines 
were installed, but the conversion of the greater part of the sys­
tem \vas abandoned in favor of a trial of electric power. The 
first electric section was 2.25 miles in length, and was put in 
ope ration in 1893. Since that time the development of the elec­
tric system and the substitution of thi s po~ er for steam has 
been rapid. 

The r eal commencement of the present electrical era came 
in 1899, with the opening of the George Street electric line, 
which introduced electric traction into the heart of the city. 
The officials of the Sydney tramway system have made a num­
ber of visits to America, and the construction has followed 
largely American practice. 

GRADES AN D CURVES 

The city is located on a series of hills, and grades of 5 and 
10 per cent are frequent; there is one grade of 12.5 per cent. 
The sharpest curve on the main line ha s a radius of 66 ft., but 
on terminal loops there are curves of 46 ft. radius. The fact 
that many of the lines pass from the city to the summits of the 
adjoining hills has made the subj ect of current distribution a 
serious one, owing to the heavy loads at the ends of the lines. 
Thus, on the North Shore system, the Mosman line rises 290 
ft. in 4620 ft., and the Neutral Bay line has a grade of nearly 
ro per cent for a distance of nearly half a mile. 

TRACK CONSTRUCTION 

Standard gage is used, and the track is laid with from 60-lb. 
to 83-lb. rails. The standard rail in the center of the city is a 
grooved rail, weighing 83 lbs. per yard, and 6 ins. in height. 
A great deal of the track, however, is laid with the T-rail, 60 
lbs. to 80 lbs. in weight, and with 42-lb. guard rail, as shown in 
the cut herewith. Where the grooved rail is used, wood pave­
ment, which is very popular in Australia, is employed, but the 
T-rail is laid principally in macadam streets, with bluestone 
ballast. A local wood, called iron-bark, is used largely for ties, 
and has proved very durable. The ties are 4_½ ins. x 9 ins. x 
8 ins., and thirteen of them are laid to a 30-ft. rail length. The 
cost of track construction in Sydney for grooved rail in wood 
pavements has been about £5,000 per mile of single track, and 
for T-rail in macadam streets, about £3,000 per mile of single 
track. Both copper and plastic bonds are used. 

A considerable number of joints have been welded during the 
past year by the Goldschmidt thermit process. 

COUNTER-WEIGHT CONSTRUCTION 

On the Balmain division a counter-weight is used for a short 
distance, owing to the 12,½ per cent grade that exists on that 
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division. As the line is single track, the installation is a par­
ticularly interesting one. As in several American installations 
of this kind, a shallow conduit is laid under the track, with a 
center slot, through which the trolley car can grip the counter­
weight cable. The latter is led around a 6-ft. horizontal sheave 
at the top of the incline, and its end is attached to a 10-ton 
counter-weight, which travels on a subway track having a 2-ft. 
6-in. gage. At the bottom end of the subway is a hydraulic 
buffer, with a cylinder 10 ins. in diameter and a stroke of 3 ft. 
6 ins. to cushion the blow of the counter-weight when it reaches 
the bottom of the incline. The cable is car-
ried_ in the conduit on 15-in. and 12-in. carrier 
sheaves located 30 ft. apart. 

POWER STATION 

The power station is lo ::ated in a part of the 
city known as Ultimo, on the bay, and its 
ground dimensions are 318 ft. x 186 ft. It is 
a brick structure, with three brick chimneys 
of a height of 227 ft. and an internal diameter 
of II ft. There are at present thirty-two Bab­
cock & Wilcox boilers, with sixteen others in 
course of in stallation. The boiler house is in 
two stories, with sixteen boilers at present on 
each story. Each boiler has a heating surface 
of 2852 sq. ft., and is equipped with automatic 
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pump. There are three such pumps in the pump-room, two 
fo r service and one as reserve. They a re driven by shunt­
wound motors of the General Electric make. The fe ed-pump 
is operated by steam. E lectric feed pumps were originally in­
stalled, but are not now generally used. The aux iliari es for 
the vertical engines consi:, t of three compound duplex-plunger 
feed-pump s, made by the Worthington Pump Company, Lim­
ited; three Worthington vertical compound beam air pumps 
for the main engines; three \Vorthington compound horizontal 
circulating pumps ; two combined air and circulating pumps 
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chain-grate stokers. The cost of coal is from 3s. to 4-s. 6d. per 
ton at the pit's mouth, and as it is hauled to the station over 
the State railways it is obtained at a minimum of cost. 

The engine room measures 275 ft. x 99 ft., and contains four 
horizontal cross-compound condensing A llis-Chalmers eng ines. 
The cylinder dimensions of these engines are 26 ins. and 48 ins. 
x 48 ins. st roke, and at 100 r. p. m. they are .rated at 1250 hp. 
Each engine is directly connected to a 850-kw General Electric 
generator. The alternating-current equipment consists of 
three cross-compound vertical condensing engines, with cylin­
der dimensions 32 ins. and 64 ins. x 60 ins. stroke, rated at 
2850 hp and each driving a 1500-kw three-phase 6600-volt 25-
cycle G. E. alternator. In addition, there are two sta ndard 
exciter engines. 

To each pair of horizontal engines is fitted a Wheeler surface 
condenser supplied with condensing water Ly a centrifugal 

for the exciter engines ; and a stoker engi ne. The feed pumps 
have each two high-pressure cylinders 9 ins. in diameter, two 
low-pressure cyl111ders 14 in s. in diameter, and four single­
acting outside-packed plungers 73/2 ins. in diameter, all of 10-in. 
stroke, and running at thirty double strokes per minute to de­
liver 150,000 lbs. of water each per hour. The circulating 
pumps have two high-pressure steam cylinders of 12 ins. diam­
eter, two low-pressure cylinders of 17 in s. diameter and four 
single-acting motor cylinders of 22 ins. diameter, with a com­
mon stroke of 16 ins. A nd two of the trio are capable of sup­
plying three main-engine condensers. The exhaust from all 
the auxiliaries is conveyed to two feed-water hea ters, each of 
1500 sq. ft. heating surfa ce. T hese are situated beneath the 
floor of the upper boil er m om. 

Above the upper tier of boilers are a pair of coal bunkers 
of a total capacity of 2500 tons of coa l, sufficient to supply a ll 
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demands for at leas t ten days. The coal is dumped fro m the 
trucks through a crusher, which reduces it to a 3-in . gage, on 
to a bucket elevator 576 ft. long, carrying 288 buckets, with a 
total capacity of 14,400 lbs. of coal. The crusher is dr iven by 
an enclosed motor of '20 hp, and the elevator by a· motor of 
15 hp. T he normal speed at which this works is twenty buckets 
per minute, but it is capable of a great increase on this 30-ton 
an hour rate. T he coal is delivered to any part of the bunkers 
by automatic dump blocks, whence it is carried by chutes to 
the automatic chain-grate stokers. Tl;e conveyor a lso handles 
the ashes. 

Lubr ication is carried out by means of an oil pump in the 
ba~ement and a tank on the roof of the engine room, through 
a complete gravity system. 

A ll parts of the added portion of the engine room can be 
reached by a traveling crane with a single span of 96 ft . T his 
crane is operated by three independent moto rs of 30 hp for 
main hoist, with a speed of 10 ft. per minute a t full load; 5 hp 
for trolley traveling, with a speed of roo ft. per minute, and 
50 hp for bridge t raveling, with a speed of 150 ft. The limit 

ROLLI N G STOCK 

T he company has fo u r types of cars, viz. : the double-truck 
combination car , double-truck closed car, single-truck closed 
car and single- truck open car. A few of the cars were sup­
plied by the J. G. Brill Company ; the oth ers were built locally. 
Both maximum t raction and standard four-wheeled trucks are 
usecl. As a rule, the cars a re run in t ra ins of two motor ca rs 
each. E lectri c couplings a re used between the two cars and 
the two motors on each ca r are controlled by a four-motor con­
tro ller. O rdinarily, the cars are kept permanently coupled. 

T he rolling stock consists of 584 motor cars, 96 tra il cars, 
33 g ri p cars and 40 t ra il cable cars, 96 steam dummies and 
123 steam trail cars. T he motor cars are equipped as follows : 
200 cars with G. E.-67 motors, 280 cars with G. E .- rooo mo­
tors, 6-1- cars w ith Westinghouse No. 68 motors, 21 cars with 
W estinghouse No. 49 motor s, 15 cars with Westinghouse No. 
56 motors, 4 cars with D ick, Kerr & Company 35-hp motors. · 
Both motor cars and trail cars are equipped with air brakes. 
Three hund red and fif ty cars have the W estinghouse Traction 
Brake Company's axle-driven compressors and 230 a re pro­
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vided with the Chr istensen motor -driven com­
presso rs. One \ Ves tinghouse magnetic .brake 1s 
also used. 
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OPERATION 

SECTION OF ',RACK IN PAVED STREET 

of the crane 's weight-lifting capaci ty is 35 ton s. The older 
portion of the room is simila rly provided for. 

T he direct-current and alternating-current switchboard were 
supplied by the General E lectric Company. 

The stat ion is piped with compressed air at 80 lbs. pressure, 
supplied by a Chri stensen compressor. 

SUB-STATIONS 

There are at present five sub-stations erected and in active 
work, and a six th has been comple ted and is now being 
equipped. Each of the fi ve station s contains two 450-kw shunt­
wound rota ry converters, and two battery boosters, each capable 
of boosting a current of rooo amps. Each sub-station is 
equipped with two A. F. A. batte ries, suppli ed and erected by 
Messrs. Noyes Brothers, of Sydney and Melbou rne. Each bat­
tery consists of 280 cells, with a capacity of 500-ampere-hours 
a t a one-hour rate of discharge. T here is also a simila r storage 
cattery a t the U ltimo power station. 

Each sub-station is also equipped with six ai r-blast 175-kw 
transformers. with G. E. sw itchboards. The return boosters, 
which fo llowing the English practice are used in Sydney, were 
supplied by the A llgemeine E lektrici tats-Gesellschaft. In ad­
dition there are several feeder boosters, some of the General 
E lectric and some of the vVestinghousc make. 

TURBINE EXTENSION 

Large as the present plant is, the company has recently given 
a contract for the in stallation of a 1875-kw Parsons turbo-gen­
era tor , with an additional equipm ent of sixteen Babcock & 
vVilcox boilers, with chain-grate stokers, Parsons condenser 
and air pump, Worthington circulating pump, and vVorthington 
feed pump. The Parsons turbine will be the largest in Aus­
tralia. The generator will be a two-pole machine running at 
1500 r. p. m. and delivering current at 6600 volts and 25 cycles. 

OVERHEAD SYSTEM 

The overhead trolley system is employed, and side poles, 
center poles and span con~truction are a ll used. In the main 
streets of the city, the lines are equipped with Mannesmann 
steel poles. The wooden poles are of iron-bark. T he trolley 
wire is of 186,000 circ. mils , and both figure 8 and circula r wi re 
are used. The feeder cables were supplied by the W. T. Hen­
ley Telegraph Works, and the British Insulated & Helsby 
Cables, Limited, of P rescot, E ngland. 

Slrt'el R)· .. Jon ru:d hour and in the suburbs 12 miles. Ou the prin-
cipal thorough fares the cars a re run on a head­
way of thi rty seconds, and the cars stop ~n the 

near side of the crossi ng. T he lines a re di vided into penny 
sections, with an average length oi 2 miles in the city. T he 
longest run is 11 % miles, the fa re fo r thi s di stance being 6d. 

T he company has 5000 employees. The conductors' wages 
average 7s. and the motormen's 8s. 3d. per day. The scale of 
wages is as fo llows : Conductors, 6s. 6d. per day fo r the fir st 
two years' se rv ice; 7s. per day after two years' and up to four 
years' service ; 7s. 6d. per day after fo ur years' service. Motor­
men, 7s. 6d. per day for fi rst year' s service; 8s. per day a fter one 
year' s se rvice and up to three years' service; 8s. 6d. per day 
a fter three years' service. S ignalmen, 8s. per day for first 
year's service; 8s. 6d per day afte r one year's and up to two 
years ' service; 9s. per day afte r two years' service. S ta rters 
and ticket examiners, 8s. 6d. per day fo r fir st year 's service ; 
9s. per day after one year's se rv ice. \ i\T orking hours a rc forty­
eight per week, w ith pay fo r overt ime. T he dri ve r s a re a ll 
locally-trained men, recru ited chiefl y fro m the old steam and 
cable trams. 

T he wages paid during the fi nancia l year 1902-3 were thus 
di str ibuted: Maintenance branch , £105,983; elect ric branch, 
fq5,606; traffic branch, £263,603; total, £515,192. In this re­
turn wages paid fo r new work are included, amountin g to 

£73,353. 
The fo llowing a re the statisti cs fo r the last two years : 

1901-2 1902-3 
Length of line (street covered) ....... . 86m. 79ch. g8m. 6och. 
No. of passengers ..................... 102,662,843 123 ,1 67,581 
Total earnings . . . . . . . . . . . . . . . . . . . . ... . £ 591,697 £ 700,493 
W orking expenses . . . . . . . . . . . . . . . . . . . . £512,472 £ 610.252 
Cost of construction and equipment .... £2,629,009 £3,082,603 

Measured as single track the system comprises 148 miles 
without sidings, crossovers, etc., or 172 miles when they are 
included. 

T he total cost of construction was £1 ,741 ,677, working out 
at a sh ade over £17,663 per tram mile. Adding £1,340,926 for 
power houses, sub-stations, plant, machinery, workshops, fur­
n iture and rolling stock, a total of £3,082,603 is obtained, giv­
ing a cost per mile for construction and equipment of a little 
over £3 1,215. 

OFFICIALS 

The tramways are under the general charge of the New 
South Wales Railway Commissioners, as already mentioned. 

• 
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The following are those who have special charge of the tram­
ways: John Kneeshaw is traffic superintendent, G. R. Cow­
dery engineer of way, 0. \V. Brain electrical engineer, and \V. 
Thow chief mechanical engineer. 

,· 
SOME QUALIFICATIONS OF · THE RAILWAY ACCOUNT ANT 

BY W . B. BROCKWAY. 
,,, ---

Nothing can .be thoroughly explained or understood without 
having in n~nd the force that controls or directs it. No system 
of accounting, nor the scope of its methods, can be clea rly un­
dersto9_d / without taking into consideration the personality oi 
the head of the accounting department. And, it must be ac­
knowledged, no system of any kind, be it ever so perfectly 
planned, can be depended upon unless it has a properly quali­
fied directing head. 

Very much has been written about system, the need of it 
and what it can accomplish ; but very little has been said 
about the human element in it. Certainly " Messages to Garcia" 
have appeared, but they are in general terms and do not special­
ize. The intention of this article is to give briefl y suggestions 
upon some of the requirements necessary to make an account­
tant all he should be as the head of a very important depart­
ment of electric railroad practice. 

Beyond the fact that he should have ability and understand 
his particular work, and be accurate in his work-require­
ments which it is assumed he fills , else he would not be so sit­
uated-there are at least four other elements necessary to make 
his work well rounded. They are honesty, individuality, tact 
and imagination. Two of these are not usually considered 
prerequisites, but this article, it is hoped, will show their im­
portance. 

The first of these, honesty, is alv,, ays considered, but always 
from a dollars and cents point of view, which ~s, of course, im ­
portant; but that does not comprise all. It should mean fair­
ness and the ability and the desire so to regulate the acts c,f 
his department that it be fair to all concerned. Honesty also 
includes stability and that steadiness in belief and action which 
gives the impression of security. Honesty in the accountant 
not only means that the company's money is safe so fa r as i~ 
concerns him, but that hi s work will bear the stamp of sm­
cerity. Honesty is of prime importance. 

Individuality means standing upright on one's own feet, not 
blindly followin g the ideas and work of others. No machine 
was ever made, nor system of accounting planned, that is, in­
vented, without in some way showing the personality of the 
maker. This is so true that it is frequently possible to identify 
the maker by the workmanship. 

No system of accounting can be pl aced in a man's hands 
without sooner or later showing marks of his own particular 
treatment. It must, in the nature of things, eventual ly become 
ar. expression of himself. It is not too much to say that if he 
is positive in action, so wi ll his work probably be. If he ic 
changeable and drifting, hi s work will bear the earmarks of it. 
A strong individuality inspires confidence in the strength , re­
source fulne ss and ability of the possessor to do without pre­
cedent if necessary. Individuality is so necessary to the ac­
counting of a corporation that it should be fostered when 
fo und, and not be lost amid red tape or custom. 

Tact is patience, waiting, understanding cc, ·ditions and 
bringing them about. Tact is so important that native or ac­
CJllired ability will be largely or wholl y neutra ii zecl without it. 
Tact in handling men, in explanation, in contac~ with the pub­
li c, in hundreds of ways, is needed in the make-up of a man 
almost as much as a just cause. Tact wi ll succeed often when 
force or the authority to force wi ll fa il. T here is no gain­
saying its importance. 

T he last of the fo11r requi site qualification s in the success ful 
accountant ts imagi na t ion. At fir st glance, imagination 111ay 

be thought as outside the "dry wo::-k of business," but a littl<> 
thought will show that it is not. In its last analysis, imagina­
tion is simply the momentary translation in the mind of ideas 
into realities to judge effects. An accountant most certainly 
needs this ta lent, for it permits him to plan a system, the same 
as an architect plans a house, with it complete in hi s mind, 
whi le he is arranging the details to bring about the complete 
system. Imagination may be intuition or it may not; be that 
as it may, a man endowed with it makes fewer failures than 
one who is so practical 1:hat he can not place himself in the 
future or in the past as regards figures or the realities for 
which they stand. 

Some of these enumerated requirements are such that when 
obtained they establish the standing of thi s officer in the com­
munity. Especially is thi s true of the small er companies where 
he meets the publi c constantly, and th e public understands the 
company through its contact with the representatives of the 
company. Therefo re, hi s standing, his reputation, is no small 
matter. 

The work of an accountant has reached a plane where some­
thing more than bookkeeping is required of h im. He should , 
as a part of the term "ability," understand the operation of a 
rai lroad, not as an ex-operating man, perhaps, but certainly he 
should have a grasp of the theory of operation. The operating 
manager and he should work so together, and he should be 
acquainted with the operatin g· conditions in such a real way 
that he would understand the viewpoint of the manager as 
wel l as the advantages and disadvantages under which the men 
work from whom he receives information. He ought also to 
see the construction of the property. to understand it, or at 
least to know the theory upon which it is planned. 

The legal department is another fruitful field for him to un­
derstand; of course. not as a lawyer, but to know its routine 
and its relation to the rest of the organization. Nor is it too 
much for him to know the theory of banking, as many of his 
duties bri ng him into close touch with it. 

In other words, the successful accountant is a well-rounded 
man. Remove from him the word "bookkeeper" (who is a 
recorder only), and find him with the proper qualifications, he 
becomes an important officer of the company. His understand­
ing of causes, through his experience with them, will make 
the work of h is department clearer and more to the point. 

H e is essentially a quizzical officer; he it is, of all the of­
ficers most called upon to continually ask "Why?" and "What 
for?" the replies to which wi ll make hi s analysis of accounts 
and causes and effects of the utmost value to the operating 
manager or the president. 

The position and work of an accountant are peculiar. His 
point of contact with every department is the same. Nothing 
can be done by any department without in some way reaching 
the accounting department. Everything done, each additional 
expense and every saving affect the books of the company. 
The whole effort of the organization focuses upon this depart­
ment, ancl from it comes the story of the effort. Therefore , 
the officer at its head needs all the training- and level -headed ­
ness possibl e. 

He is a "bookkeeper" no longer; his work is larger and 
very important. This is being more and more recognized, and 
where thi s is so. there is being attracted a higher class of men 
to the work. which cannot but result in a clearer understand­
ing of condition s, with the resultant benefits to all concerned. 

A very eloquent example of how intelligent accounting may 
assist toward success is given in a hi story of the Carnegie Steel 
( ·nrnpany . It shows how the detail s worked out hy the account­
ant permitted the operating manager to make fjUick and accu­
rate chan ges in both manufacturing· and sellin ~ plans. This illus­
trates a case where the accountant was more than bookkeeper 
and harl a direct i11Aue11 ce upon !he success of the company. 

Very man y success ful presidents and managers of to-day 
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have been such accountants as described herein. They have 
not been content to keep books only, but have fill ed their office 
to all its important limits, and in a postive way. Their pre­
ferment came as the recognit ion of their grasp of causes and 
effect s. 

A future is open in thi s department to men who will see the 
work and know wh at they see; who will under stand and act 
upon the certa inty that honesty, indi viduality, tac t and imag­
ination are as much a part of their equipment as the knowledge 
of the difference between a debit and a credit. 

- --•~•---
REPORT ON THE CONTROL OF TRANSFER TRAFFIC* 

I. AN D I L-I NTRODUCTION 

The subj ects to be discussed in thi s paper a rc not entirely 
Luvered by its title. At the London meeting the fo llowing ad­
ditional qu estions were considered : 

I. \,Vhat is th e fa re on your system ? (a) For continuous tr ips, 
(b) ·when transfers are gi ven. 

II. H as the introduction of transfers fu lfi ll ed your expecta­
ti ons? You are reques ted to give the basis of your opinion by 
citing th e evidence. 

The obj ect of these questions was to find, by comparing the 
ex periences of the managers of var ious la rge companies, 
whether the introduction of transfers had proved financially 
beneficial. Co nsider ing the la rge number of membe rs who 
were expec ted to reply to the ques tions, the answers have been 
comparative ly few. Opin ions have been received from fo rty­
two r ailways giving transfers and two who do not. From so 
few answers it is diffi cul t to fo rm many defi ni te conclusion s. 
In doing so, however , th e repli es received at the London meet­
ing in 1902 and the ex haustive data on German condi t ions 
from the archives of the Deutscher Vere ins will be fo und of 
value. 

The opinion of a ll the ra ilways operati ng under similar con­
ditions is prac tically .unanimous on the fo llowing dic ta: 

The adoption of t ransfe rs has fu lfilled expectations when the 
fare can be regulated in ac cordance to the value of addit ional 
service rendered ; (a) when the additional cost does not exceed 
the gain in income, and (b) wh en a transfer system can be 
regulated in accordance with the local conditions. 

T hese general opinions a re more clearly defined by the fo l­
lowing: 

1. That the issue of transfers has caused very little ad­
ditional expense in the case of companies using ticket s as fa re 
receipts, while it proved very difficult to companies not using 
fare tickets. (For an except ion see answer to fo llowing ques­
tion, III. ) 

2 . T hat special difficu lties in the issue and control of trans­
fe rs exist only on very large systems with many crossings, as 
the t ransfe rs must be so printed· as to be easily understood by 
conductors and passengers. 

\\Tith thi s int roduction, Questions III. and V . can be an­
swered more exactly. 

III.- F.i\ RES CHARGED WITH AN D WITHOUT TRAKSFE RS 

A . Railways issuing tickets as fare receipts fo r all tr ips 
h ave fo und the in troduction of transfe rs advantageous when 
fares could be regulated in harmony with the service rendered. 
Railways in thi s class have incurred no apprec iable additional 
expense on account of transfe rs. T he applicat ion of thi s ex­
perience to the different groups of ra ilways gives the fo llowing 
fac ts: 

\ 

1. Rai lways using the zone ra te system charge acco rding 
to the service rendered, and are therefore not obliged to charge 
anything additi onal. 

2. L arge systems hav ing few long th rough routes and the 
uni fo rm-fare system h ave had un favorable results until they 
made an additional charge for t ransfers. 

* R eport on Question 2. t o b e presen t ed at the Sept ember (1904) meetin g at 
V ienna of the I n ternat ional T ram way and Light R ailway Associat ion . 

3. On extensive systems having numerous through lines 
and low uniform fares,. the earnings have decreased, even when 
an additional fare is charged. On such lines the necessity of 
transfer passengers paying additional fare, even though the 
tota l ride is short , is the only off set the railway can obtain for 
long through trips. 

4. L arge railway systems having high uniform fares may 
be benefited by the issue of transfers, without having recourse 
to the additional charge. On extensive systems which form a 
combinati on of long and short lines having no zone fares, the 
car s could be divided into two classes, and free transfers could 
be given to passengers paying the first-cla ss fare, and not to 
the second-class passengers. 

5. Systems of medium size and charging uniform fares 
incur no loss, a lthough giving as many as three transfers with­
out extra cha rge. Companies of this type have presented the 
most fa vo rable reports. The transfers on such lines amount 
to as much as 50 per cent of the total traffic. 

It should be also stated that the fare -ticket systems of the 
di ffe rent railways were in no wise changed by the introduction 
of transfe rs, and the number of additional employees required 
must have been very fe w, as none of the reporting companies 
menti oned this detail. ( For exceptions see answer to A-3 
above.) 

T he use of different classes of cars has had no effect on the 
fo rego ing results. 

B- Railways Not Giving Fare Tickets for Direct Trip.­
All of the railways whi ch reported unfavorably, despite reason­
ably h igh fa res, belong to thi s class. They have not always 
deri ved an advantage from transfer traffic, and many of them 
have int roduced transfer s very unwillingly. While nearly all 
of these lines carri ed a h eavier traffic in consequence of the 
introduction of transfe rs, they found that, in general, the old 
methods of cont ro l were inadequate. On small systems the 
passengers may be said to exercise a certain impection over 
t he co nductor , but on la rge lines using the regi ster system no 
method has proved sati sfactory. A general statement of the 
fi nancial results cannot be made, as very few railways pre­
sen ted detailed statements. The loss through cheating is esti­
mated to be very hi gh, but no details are given as to what ex­
tent thi s loss is offset by the increased income caused by the 
introduct ion of transfers. 

IV.- TRAFFIC CO NTROL l\IETIIO D S ON LI N ES U SI N G FARE 
R ECEI PTS 

It is absolutely necessary fo r success that aside from the 
pe rso nal character of the fare receipts, the passenger should 
be prevented: ( 1) F rom using the ticket for the return trip; 
( 2) from using any but the shortes t route to his destination; 
( 3) from using hi s time. aft er receiving a transf.er , for the 
transaction of personal business, and thus actually getting two 
t rip s fo r one fare. 

T he fir st use can be prevented by ordinary traffic rules, and 
the second and third by prescribing the route the passenger 
should take and the transfer stations where he can make con­
nect ions, also by reducing to a minimum the time limit on 
th e ti cket for making connections. 

The in fo rmation to be given to the passenger by the con­
ductor of the fir st car should cover the following: (I) The 
route already taken and tho se to be taken; ( 2) the length of 
time the ticket holds good. 

In accordance with the above, the following information is 
found on the tickets of most railways: (a) Time of day, (b) 
date ( or its equivalent) , ( c) entrance zone, ( d) transfer points, 
( e ) destination. 

The marking is done mostly by punching or by using colored 
pencils ( the latter being preferred where the saving in time is 
important) ; not so frequently by stamps, which are used prin­
cipally for marking the time, and occasionally for indicating 
the route to be followed by the passenger. 
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S uppose we now consider each of the fi ve foregoing points in 
detail : 

A, or Time of Day.-Unfortunately the r eplies on this point 
a re not ve ry complete. Of the ra ilways rendering reports, 
most of them fail to tell from what time or to what time the 
ticket remain s uncanceled. Besides this, as nothing was sa .cl 
in most cases w hether passengers were permitted to leave the 
car during the time period marked on their tickets, nothing 
more definite can be stated than the fact that all r eplies are in 
favor of the shortest possible time interval and of requiring 
passengers to use the nearest connection to th eir destination. 
T he different companies have fi gured out an average time in­
te rval good throughout their systems. This is made up of the 
longest possible tim e to make a trip, wait for car and time lost 
in permitting crowded cars to go by unboarcled. These points 
a re based, of course, on the size of the system, on the number 
of times a passenger may leave the car during the time marked 
on hi s card, the schedule and, finally, upon the personal ob­
servation of the railway manager. The time a ticket is good 
varies from twenty minutes to one hour, but it should be noted 
that a twenty-minute interval simply refers to possible time 
required fo r transferring. 

\Vhat time should be noted by the fir st conductor? (a) The 
time of reaching the first transfer point, (b) the tim e his car 
leaves the sta tion, or ( c) the time the passenger enters the car? 

It is plain that the best method is to mark the time of reach­
ing the fir st transfer point, especially on lines giving but one 
transfer. This makes it unnecessary to fix a uniform time 
limit which would be too long for the short trips, and simply 
requires the conductor to mark the time of r eaching the proper 
t ransfer point which hi s experience on the line enables him 
to do with exactness. If the second conductor also know s this 
time he will be more certain of knowing that the passenger 
transferred at the nearest point. If some other system is used, 
the conductor cannot figure out the matter so exactly, and there 
is nothing left for the railway to do but to lengthen the period 
for which the ticket holds good, and thereby lose control over 
its traffic. It is a fact that on lines where a universal time in­
terval is granted, th ere are few quarrels between conductor 
and passengers, which may be expla ined by the fact that the 
ra ilway's case rests on very uncertain grounds, as the passenger 
can allege that the cars were too crowded, or that they refused 
to stop. In in stances of thi s kind the conductors more fre ­
quently believe the passenger than is good for the treasury of 
the railway company. As a result, th e company only exerci ses 
a superfici al control , which is effec tive only in very flagrant 
cases. 

Even fo r railways givi ng more than one transfer, th e better 
method appears to be to mark the time of arrival at the fir st 
t!'ansfe"r point, because it gives control over at least that por­
tion of the trip. 

W hat should be the time w hen a ticket expires ? (a) th e 
t ime of the last transfer? or (b) the encl of the trip? 

On this point also the answers a rc not very clear. Here, 
too, it is probably better to make the time limit fo r the last 
tran sfer and not for the end of the trip, for the shorter the time 
interval the more certain th e control. 

T he time of clay is marked on the tickets in inter vals 
of one-twe1fth , one-quarter, one-third or one-half hour. If 
the d ivi sion is made in one-twelfth-hour interYals, it apppears 
only once on the fare-t icket. In the 6ther cases it is repeated 
every hour. 

As a subst itute for marking the time of day, the large rail ­
ways which have very few crossings generally use a series of 
numbers for each conductor, so that all the fare- tickets on one 
car a rc of th e same series. 

B- Marking the Date.- The inrlica tion of th e date is not 
considered very important hy some lin es who have good con­
trol over their time intervals. The obj ect in such case is to 

save the conductor the trouble of stamp ing the date or to save 
space in printing the tickets. Marking may be saved by a 
regular or irregular change in the color of the t ickets, or of 
th e pencils for markin g them, and through changes in the 
series letters. Space may be saved in prin ting by el iminating 
the thirty-one days of the month and subst itu ting n umbe rs r 
to rr, in which case number r r could be used both for th e 21s t 
and the 31 st , number 6 for th e 16th and 26th . A nother method 
is to use the initial letter s of the days of th e week. In one case 
the conductors used a different punch for eve ry clay in th e 
week. A ll of these method s may be considered sa ti sfactory, as 
it is not likely that th e passenger will return fo r the sake of 
saving a s ingle fare after a cer ta in number of clays , exac tly at 
the same time and pl ace, to continue th e trip to the point for 
which he had purchased a ticket several days before. For the 
same reason, it has lJeen considered sati sfa ctory in printing 
the time of the day to refer only to the numbers r to 12. 

(-Entrance Zone.- T he marking of the entrance zone, or 
the point where the passenger boa rd s the ca r, as well as the 
transfer points and the destination, ser ve to fix the route. T hi s 
is a lso done on lin es having a sin gle fa re, in which case special 
provi sion is made for the transfer business. 

The zones are usually denoted in one of three ways : ( a) Dy 
names of streets and places. ( b ) by rntmber or letter s, ( c ) Ly 
a schematic symbol. l\Iethod "a" is u sed most frequently. and 
is equally clear to conductor and passenger , but on la~ge sys­
tems space does not always permit thi s method to be used, and 
numbers or letters a re used in stead, which a re not always un­
der stood by the passengers. The symboli c method is now be­
coming popular, as it possesses nearly all th e advantages of the 
others, but cannot be always used for very large, complicated 
systems. 

D- The Marking of the Transfer Points.- T h is was for ­
merly consid ered superfluou s by many companies, but it is now 
almost universal. T he passenger should be permitted to leave 
the car only at the transfer point for which hi s ticket is marked, 
to prevent him from attending to other affairs before using it. 
It should be noted that whil e considerabie ca re is taken to see 
that the passenger gets on at the righ t place, no effort is made 
to see whether he leav es th e car ah ead of time. although the 
la tter evi l is as bad as the fo rmer. It is possibl e, however, that 
most passengers a re not aware that they can do thi s so easi ly. 

E- The Marking of the Dcstination.- It is essential that thi s 
be done by the fir st conductor wh erever it is likely that the 
passenger will attempt a r eturn trip on the same ticket. In 
such cases the direction of travel can be noted by different 
colors, unl ess thi s is plain from oth er markii1gs. The marking 
of the destination for a going and return trip is al so necessary, 
but few lines do thi s. Tickets are canceled in all cases 1111-

mediatcly after th e last transfer by tea r in g or punching. 

V.- METIIODS OF CO NTROL O N LI NE S US I NG NO F ARE 
R E CEIPT 

As stated before, railways using fa re r eceip t ti ckets have 
experienced lit t le additional troubl e due to the introduction 
of transfers, but thi s did not prove to be th e case wi th com­
panies not using fare- tickets, and th is accounts fo r the fa ct 
that rai lways of the latter character give but one tr ansfer. T he 
very small lines a re the most favo rably situated, as the man­
agers of such roads can giv e close at tent ion to thei r employees 
and the passengers also exe rcise a kind of cont rol over the 
actions of the conductors. It floes not seem to make any di f­
fe rence whether such companies employ conductors or use 
fare boxes. \ Vhere fare boxes are used the motorman g ives 
out the fare receipts. F rc(Juently the passenger rece ives no 
information at all , exc ept th at th e street names may he callefl 
ou t. 

\Vhen trans ferr in g from a ca r wi th a conductor to one wi th ­
out one, two thin g·s are g iven : th e regula r fa re r ece ipt and a 
check-s lip. T he latter is dcposi(cd hy the passenger into the 
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fare-box of the second car. Originally a number of the larger 
railways used the quite effective method of having inspectors 
at connecting points, whose business it was to see that only 
legitimately transferred passengers took the second car, giving 
either a verbal order or printed slips to the conductor of the 
latter car. This method was found to be too expensive, and, 
to-day, employees of this character a re stationed only at the 
most important cross ings, and besides attend to other duties. 
In some cases transfer tickets a re handed to passengers , but 
the register method is retained for straight trips. The lack 
of control in such cases is due to the simultaneous use of both 
methods. U nfortunate ly, only two companies using this sys­
tem have rendered reports. 

VI.-GENERAL-DIFFERENCE BETWEEN UNLIMITED AN D 
LIMITED TRANSFER TRAFFI C 

Hitherto nothing has been said as to whether transfers 
shou ld be given at all crossings or not. No inquiry was made 
in Question V. on thi s matter , but it is learned from other 
sources that the replies of most of the railways are based on 
the unlimited, or almost unlimited, is sue of transfers. The 
opinions expressed in these replies should hold, however , for 
limited transfer s as well, when it is borne in minrl that the ma­
jority of railways which voluntarily introduced transfers at a 
few crossings increased the number when their favo rable ex­
perience justified such action. Not infrequently a limi ted 
t ransfer sys tem has been iPtroduce<l to di strac t attention from 
distr icts where the rates c,f fare were somewhat hi gh. The 
question whether giving tramsfers at some cross ings would not 
increase th e public 's demand for more, may be ansv-ered in the 
negative. T here are numerous instances of t!1is kind in cities 
whe re transfers have been given for a long time past. It may 
be stated also that some compani es clo not give transfers after 
certain late hours or on Sundays, it being usually claimed in 
the latter case that the employees and ope rating equipment 
would be ove rworked. More rarely is thi s action justified by 
the statement that the peculiar holiday feature of Sunday 
riding makes transfer s unprofitable. 

Trnn sfers to Other Systcms.-In transferring to the lines 
of another company the same practice is general as on the lines 
of the same company. Tran sferring to other sys tems is not so 
frequent in Germany as in France. \Vh ere such traffic is car ­
ri ed on it is usually clue to some clause in the franchi se of one 
or both companies. Sometimes both lines are benefit ed by such 
an arrangement, although not equally so. 

Interurban lines r arely give transfers, because of the greater 
difficulty of making connections and the fact that they charge 
fa res according to zones. 

Results of Transfer Traffic.-Those ra ilways which did not 
introduce t ran fers simultaneou ly with the elec trification of 
their lines, have been in position to observe the results of giv­
ing transfers. T he resul ts a re frequently a heavy increase in 
bus iness, especially at the traffic centers. In one case the in­
crease in one distri ct proved so great that regular passenger 
t raffic wa'i delayed , and th e company therefore charged 5 pfg. 
( r.25 cents) extra for transfer s. Such abnormal increase, 
which is an obstruction to regular passengers riding to the 
h eart of the city, can be be used as a reason fo r not giving 
transfers where the company charges a· single fare. 

Most of the railways use the same ticket fo r st raight and 
t ransfer trips, the ticket being specially marked when a trans­
fe r is wante<l. Special fare tickets fo r both kinds of traffic are 
~iven out by some lines which desire to make a more careful 
study of the tra ffi c ratio. 

Another metho<l is to give the passenger a transfer slip 
with hi s ticket, the fo rm er being good only when presented 
with the latter. This scheme is used on large systems, as it 
permits great flexibility without increasing the size of the reg­
ula r ticket, and al'io permits the counting of transfer passen­
gers. \Vhile this method does not eliminate cheating entirely, 

ye t it is considered as indispensable by many companies . 
A fourth method is to give an extra fare-ticket covering the 

cost of the transfer. 

- --.. ••----
QUESTION BOX FOR THE ACCOUNTANTS' ST. LOUIS CON­

VENTION 

As already announced in these columns, the Street Railway 
Accountants' Association of America is planning to have a 
"question box" at its St. Loui s convention next October. Sec­
retary W. B. Brockway, of the association, is sending to the 
members of the association the list of questions, and has re­
ques ted replies before Sept. r. In explanation of the question 
box, Secretary Brockway's circular says: 

"Since its organization, this association has endeavored to 
make no move nor es tablish any customs except those that 
would be for the benefit of the association as a whole. There­
fore, the present effort toward enlarging the opportunity of 
the members to ask questions and to obtain answers to them is 
based primarily upon that endeavor. 

" In accordance with the circular No. 27, issued May 20, 
1904, giving the opportunity to ask questions, those printed 
herewith have been received. They are now sent out to all the 
members for th eir r eplies. Each member is expected to answer 
as many of the questions as he can, the idea being to make the 
replies as comprehensive and valuable as possible. 

"Each member is requested to give his answer in the form 
of a letter, .and to identify the reply to a question by quoting 
the number printed opposite the ques tions herein. The letter 
should be addressed to the secretary. It is proposed to publish 
the name of the company making reply, but this will be with­
held upon request. 

"Attention is drawn to the fact that repli es must be returned 
before Sept. 1, 1904. This is imperative to the success of the 
plan." 

The questions follow: 

QUESTIONS 

r. I s it proper to regi 'i ter transfers? A nd what amount of 
checking is necessary to insure their proper use ? No doubt 
the subj ect is old, lmt we want the latest light upon it. 

2. In a city of 27,000 people, where car tickets are sold six 
fo r 25 cents , what percentage of the total receipts should be 
cash? 

3. To what extent does your company issue advertising 
mileage in subsidizing newspapers, after paying cash for au­
thorized insertions? 

4. Please explain a system which could be made standard, 
as to the manner of getting the correct and actual monthly 
operating expenses, to be shown on its monthly report? 

Is it not the practice of some street railways to arrive at their 
operating expenses by classifying the bills according to ,the 
standard classification, charging them direct to the operating 
and construction accounts, and using the totals of the operating 
account columns in compiling the operating expenses for the 
month, without considering inventories, shop clerks' or store­
keepers' reports? 

5. What are your average per cents of cost for maintenance 
of accounts Nos. 6 and 7 for nine months ending June 30, 1904? 

6. How can the ticket accounts be arranged to show each 
clay the exact amount of the different kinds of tickets in the 
hands of the public not yet used? 

7. Is it always fair to consider new paving as a construction 
charge? It brings additional expense for maintenance. Does 
it add to the earning capacity or value of the road? 

8. When bills are approved and passed for payment by 
voucher, what r ecords can be kept which will make it con­
ven·ient for the accounting department to find out quickly if 
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th e bill is a duplicate of another bill which has been passed 
and paid? 

9. ·what method is used in issuing transfers to conductors? 
IO. Do members generally use a work order system for their 

expense and construction accounts? We have started this in 
one department and I have a few questions to ask before adopt­
ing in other departments. 

I I. Is it customary to use total mileage ( i. e., work car, 
special car and snow plow added to regular passenger-car mile­
age) in figuring income per car-mile and expense per car-mile? 

12. Is it of sufficient benefit as a record to pay for the extra 
work necessary to keep a separate ledger account with regular 
vouchers? 

13. In the case of a company reconstructing tracks during 
operation, and using m,otor cars for hauling material, is it not 
proper to charge reconstruction with the current consumed 
and credit power house expenses? 

14. Should the property of a street railway company- its 
tracks, for instance-stand on its books forever at its original 
cost? Or should the account representing its cost be reduced 
from year to year, or month to month, by reason of wear? 

I 5. Should accruals of rental under a lease be treated as a 
liability of the lessee and appear on a balance sheet as a liability 
prior to the date such payment is due? 

16. What should be the dividing line between " lVIain­
tenancc" and "Betterments?" 

17. \Vhen a piece of track, or a car, is renewed, should the 
cost of the old track or car be charged to expense, or against 
incom e ? \Vould it not be better to make such a charge from 
month to month, or year to year, estimating the amount from 
time the company begins to use the track or car, so as to have 
it off the books when it is worn out? 

18. What is the best method of computing the effect upon 
net earnings, of an increase in free transfer privileges? 

19. If land or other property of a street railway company 
increases in value, should the appreciation be shown on the 
books? 

20. Should dividends be charged against the net income for 
the year and the balance of net income be transferred to sur­
plus, or should the net income be added to surplus and the divi­
dends charged against the total? 

2I. What is the usual percentage of passes, and of tran s­
fers , to total passengers, or to total cash fares? 

Ours are to total passengers: Passes, 0.77 per cent ; trans­
fe r s, 0.79 per cent; to cash fare s : Passes, 0.829 per cent: trans­
fe rs, 0.844 per cent. 

22. I s ther e any way whereby a correct balance sheet can 
be prepared, showing receipts and expenses incident to operat­
ing a pleasure park? Many managers when asked if it pays 
to operate a plea sure park in connection with an electric rail­
way line reply "Yes." As a matter of fact, few of them know 
;,urely whether it does or not. · Please give your experience 111 

handling this matter. Do you attempt to arrive definitely at 
the increa sed r eceipts and expenses properly attributable to 
the pa rk? 

23. In your da ily, weekly and monthly r eports, to what ex ­
tent do you make s ta tement of w eather conditions ? Of special 
events, a s fa irs, fe te days, parades, special picnics, ex cursion s, 
etc., w hi ch would make sudden changes in rece ipts or ex ­
penses? 

Tt is announced th a t th e employees o f th e Brookl yn R apid 
Tran sit Compan y arc to have a hand. The company ha s secured 
the se rvices o f W. S. M ygrant, a prominent Brooklyn band­
ma ster, w ho organi zer! the Firemen 's Band in Ne w York. A p­
plication s for member ship in the hanrl will he r eceived from 
all t he members of th e Brookl yn Rapid Transit Employees' 
Mutual Benefit Association. Instruments will be furni shed to 
all those who do not own them already. 

THE VIENNA CONVENTION 

The bi enni a l conv ention o f the In tern ational Tramway & 
Light Railway Associa tion , as stated , w ill be held in V ienn a, 
Sept. 4 to 8 . The t itles of the paper s to be p resented a t the 
meeting were publi shed in the STREET R AILWAY Jou RNAL fo r 
Sept. 19, 1903, but fo r the con veni ence of those w ho do not 
wish to refer back to t ha t issue, a re g iven below : 

r. " Renewal Account s," by M. H aselmann, manager of the So­
ciete des Chemin s de fer Vicinaux, of Aix-la-Chapelle. 

2. "Transfer Ti cket s," by a committee consisti ng of J. Grialou, 
manager of the Com pagni e des O mnibus et Tramways, of Lyons ; 
A. Jan ssen, sec reta ry of the Societe des Tramways Bruxellois, of 
Brussels; E. L avala rd . manager of th e Compagnic Generale des 
Omnibus, -of P ari s; von P irch, manager of the Tram ways de 
Barmen-Elberfeld, and H . Vellguth , secretary of Verein Deutscher 
Strassen- und Kl einbahn V erwaltungen, of Berlin . 

3. ' ' E conomy in the Consum pti on of Cur rent by Ca rs," by M. 
Scholt es, manager of the N uremberg- Furth T ram ways. 

4. ''Brakes," by M. P etit, chi ef engineer o f the Societe Na tio nalc 
des Chemins de fe r Vicinaux, of Brussels. 

5. " Protecti on of the Troll ey Wire Again st Acci dental Cont act 
with T elephone and Other Aerial W ires ," by M. P avi e, general 
manager of th e Compagnie Generale F rancaise de T ramways, of 
Paris. 

6. " Operati on of Trail Cars in Ci ty Service," by M. Klit zing , 
manage r of th e Magdebourg Tramways. 

7. "AdY antages and Di sadYantages of Electri c Trac ti on on In­
ten.arban Railways," by M. H . Luithlen, Chief Commi ss ioner of 
Inspection of th e Austrian State R ailways, of Vi enna. 

8. "Character of Current fo r Interurban Lin es," by M. P fo rr, 
chief engin ee r of the U nion E lektri citats Ge sellschaft , of Berlin. 

9. "Track Constru ction fo r Interurban Steam Lines, by M. C. 
de Burlet, General manager of th e Societe Nati onale des Chemins 
de fer Vicinaux, of Brussels. 

IO. "Legislation on T ramways and Int erurban Roads in Dif­
ferent Countri es in Europe, " by R. H . Scott er, of London. 

II. "Standard F orm of Operating R eport ," by M. H . Geron, 
manager of th e Societe des Tramways de Cologne (in liquidati on), 
of Brussels. 

12. "Control of E lectri cal In stallati ons and Maint enance of 
Trolley Wires," by :M. G. P edri al i, chi ef elec tri cal engineer of th e 
Societe des Tramways Brnxellois, of Bruss els. 

13. "Use of Mo tor Cars and L ocomotives on R ailway and 
Tramway Lines," by M. E. A. Ziffer . president of th e Bukowina 
Railway Company. 

•• 
FIVE-CAR ELEVATED TRAINS FOR BOSTON 

The Massachusetts Railroad Commission's recent ord er 111 
regard to platform extension s at the elevated station s in Bos­
ton marks a nota ble prospective increase in the carrying ca­
pacity of the system. Fi ve-car train s will be h andled in stead 
of th e four -car train s now opera ting upon the el evated ancl 
subway lines, although the order of the commi ss ion docs not 
include the subway platforms as suitabl e fo r extension. T he 
method o f handling the lon ger tra ins a t the underg round sta­
tion s has not yet been made public , so th a t it will be interesti ng 
to keep an eye out for th e solution of thi s ra th er perplexi ng 
problem. 

It is safe to say tha t th ese pl atform ex tension s, coupl ed w ith 
the new type o f cars adopted by th e road , and r ecen t ly de­
scribed in our columns. will in c rease the tra ffi c capacity of the 
elevated divi sion by at lea st 25 or 30 pe r cen t . A lthough the 
work is largely a carry ing through of ori g in a l des ig ns to a 
logical completion, it is a m atte r of cong ra tul ation that the 
sometim es hypercriti cal Hos ton p11hli c appreciated the ad van­
tage of th e increased fac ilities. 

' ---~•·-----
A recent cable despa tch report s tha t Il faj or -Gcncral \ ' on 

Budde, P russian :;vrini stcr o f P ublic \ Vnrks, h a s in v ited th e 
A llgemcin e Compa ny and the Si cmen s- ll a lskc Compan y. w ho 
parti c ipated in th e recent hi gh-speed experim ents, to a con­
fe rence at th e end o f A ug 11 st co11ce rn i11 g t he proposed Herlin ­
Ha mburg E lectric R ai l\\' ay. with a proj ected schedule o f 100 

miles an hou r . 
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THE NEW TYPE OF ELEVATED CAR WITHOUT PLATFORMS, 
BOSTON ELEVATED RAILWAY COMPANY 

Brief mention was made in the STREET RAILWAY JOURNAL 
for July 9 of a new type of elevated car, of which twenty-four 
have recently been built and will soon go into service upon the 

E>..TER JOR END APPEARAN CE OF THE NEW TYPE OF CA RS 
FOR TllE BO STO N ELEVATED LINES, SHOWI NG 

AR R ANGEMENT OF PLATFORM DETAILS 

elevated and underground lines of t he Boston E levated Rail­
way Company. It will be remembered that the radical de­
partures embodied in thi s new ca r construction involves the 
abandonment of the usual 

difficulty with this type of car has been experienced, in that the 
opening and closing of these gates is accomplished only after 
much pushing and discomfort on the part of passengers and 
delay to the train at the station. Such delays seriously impair 

PART S ID E ELEVATION OF CAR 

the capacity of the road, as they reduce the number of trains 
which it is possible to operate in a given period. Sti ll further, 
the end doors of the cars constitute a restricted point which 

type of open platform in 
favo r of including the plat­
fo rm space within the car 
bo<ly, the introduction of 

37.:. 6}'4" --------
46.!. 6/4 " Over all Length 

---- 21" 

pneumati c door opening and 
closing devices, and other fa­
cili ties which wi ll great ly as­
:-. ist in the rapid loading and 
unloading of passengers. Thi s 
is one of the most important 
changes in car const ru ction 
that has appeared for this 

Sear 

class of service, r ivaling only 
th e new design of car adopted 
upon the lllinois Central Rail ­
road fo r suburban service out 

.5cole ¾'::/rt. (@ 

of Chicago, in its wide de-
parture from former stand-
ards of design. The accom­
panying engravings an cl 
drawings illustrate thi s inter­
esting new car, and indicate 
at a glance the many advan-
tages to be gained by this new 
const ruction. 

Seat 

J1lr Cvlinder Pisfnn 
The cars which are at 

present in use upon the Bos­
ton elevated lines, except as 

PART PLAN OF CAR, SHOWING ARRANGEMENT OF ENCLOSED PLATFORM DETAILS AND 
OF FOLDING MOTORMAN'S CAB 

to a door midway of the side, are of the so-called Man­
hattan type, with the usual open-end platforms, enclosed 
by gates of th e "swing-back" type, controlled by levers 
which are operated by the brakemen standing on the ends of 
both platforms. During the hours of heaviest traffic the usual 

impedes the easy access and egress of passengers, as is found 
to be the case upon all cars of this type. 

The new cars have therefore been constructed without any 
open platforms, the space occupied by the end platform being 
taken into the car and the access provided by sliding doors at 
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the ends instead of the former gates. In order to remove all 
risks of passing from one car to another, an end door has been 
provided solely for the use of the brakeman. It is thought 
that these and the other interesting changes which have been 

they end abruptly adjacent to the platform. As may be seen, 
the platform floor is not changed materially, but resembles that 
used upon the usual types of car. A great increase of speed 
in handling passengers will r esult from thus avoiding the usual 

SID E VIEW OF THE BOSTON ELEVAT ED CAR 

incorporated in the new des ign wi ll tend to overcome at least 
some of the difficulties which are experienced with the present 
type of car. The new departure will be of more than usual in-

end door, whi ch is left out in much the same manner as is the 
case in the new Illinois Central side-door suburban cars, which 
were described in the A pril 30, 1904, issue (page 661). Thi s 

INTERIOR END VIEW OF CA R WITH END DOOR SHUT AND 
.MOTORMAN'S CAB COMPARTMENT CLOSED 

VIEW ACRO SS EN CLOSED PLATFOR!\l , SHOWI NG 
LARGE SIDE DOOR OPEN I NG 

terest to the operating officials of a ll roads handling traffic of 
a similar nature. 

The removal of the end bulkheads and doors facing th e plat­
forms from the ends o f th e ca rs produces a novel effect, as 
may be seen from the end inside view of the car ; th e side seats 
are merely carried up to the enc\ o f th e body of the ca r, where 

va lu able provision ca uses the entrance and egress capacity at 
each encl of the car to be dependent only upon th e width of the 
sliding side doors, as the platform is thus container! in the body 
of the car. T he sid e doors are made very wide, so that passen­
gers may enter two abreast, and when in side they are not con­
fronted by another narrow entrance door. Thi s method of en-
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closiNg the entire fl oor of th e car will e ffect an important pro­
tection fo r th e guards as well as passengers in winter weather. 

As above stated, the sliding side doors at the ends of the 
cars are operated by means of compressed a ir cylinders, which 
a re to be controlled by the guards standing across the two 
platforms in end-door openings, in a manner similar to that 
whi ch is usual upon the cars w ith the open-end platforms. 
T hese door-operating air cylinders are arranged in the side 
walls of the cars , with their pi ston rods attached directly to the 
sliding doors, and they a re operated by means of a ir valves 
whi ch admit compressed air to either end of the cylinder at 
wi ll. The doors will be normally held in their closed position 
by means of a spring latch . which may be released for opening 

□ □ 

Scale ¾ 117 = 1ft. 

EXTERIO R END E L EVATION OF CA R 

the doors by means of foot levers conveni ent for the gua rds. 
The detai ls o f the cylinders, foo t levers, air valves, etc., are 
well shown in the plan drawing of the car, and also in view in 
the half-tone engravings. 

Another deci<lecl novelty lies in the provision again st the 
shock of the quick closing of the side doors. T he door in 
closing comes to a stop. at the end of the air-cylinder's piston 
travel. some little distance from the door fram e ; this open 
space, which is provided to prevent catching the clothes or 
hands of passengers in closing, is filled in by an elastic striker 
consisting of a pneumatic cushion, I 11-16 in s. in diameter, 
which will penriit of the easy removal of any clothing that may 
happen to be caught in this way, and would not cause injury 
to a passenger' s arm or limb if caught thus in closing. 

T o open th e door the brakeman steps on the foot lever which 
unlocks th e spring latch; then by operating the four-way air 
valve, he releases the air from the back of the cylinder and 
admits it · at the front, forcing the door open. Tl1e valve is 
held in thi s rosition for a moment, after which it is placed in 
mid position, whi ch lets the air exhaust from the cylinder into 
the atmosphere. Ip closing the door the shock is taken up by 
the · acO\·e-mentioned rubber cushion at the back of the door ; 

a weath er-proof fit is made between the door and the fram e by 
means of the elastic striker. 

A number of other advantages are gained by the doing away 
with the present platform, among them being an increase in 
the interior carrying capacity of the car, greater comfort for 
the guards by being less exposed to the weather, and also 
in that they can make their station announcements from 
one place, instead of being obliged to cross both platforms. 
Furthermore, the interesting arrangement of the folding mo­
torman's cab is worthy of special attention. It is arranged to 
provide an enclosure upon the platform which will accommo­
date the master controller, air-brake apparatus, etc., and give 
ample room fo r the motorman. \Vhen not in use, this com­
partm ent. folds up into a very compact space in the car end 
beyond the platform; its position, when open, is shown in 
clotted lin es in the plan drawing. 

Acknowledgement is due to C. S. Sergeant, vice-president of 
the Boston E levated Railway Company, for the information 
and illustrations which show very clearly these interesting 
features of car constructi on. The cars were built by the St. 
Louis Car Company, the order embracing twenty-four cars of 
thi s new type. The trucks are of a new design of all-steel con­
struction and unusually heavy, being supplied by the Taylor 
E lectric Truck Company, Troy, N. Y. The new General Elec­
tric-69 motors will be used. and the National Electric Com­
pany" s Chri stensen system of ai r braking which is standarc. 
upon this road. 

---•♦----

THE PROPOSED TRACK ASSOCIATION 

.\!though not much has been said lately about the proposed 
organization of track and way men, it must not be thought 
that the matter has been dropped, nor that the movement has 
met with any lack of interest. F. G. Simmons, of Milwaukee, 
who has taken upon himself the work of crystalli~ing the senti­
ment of electric railway track men regarding the movement, 
has received over 100 replies from those directly interested in 
the subject of an electric railway track and maintenance of 
way association ; all of which have been favorable, but which 
differ very greatly in the ideas expressed as to the best way of 
carrying out such an organization. As the readers of the 
STREET RAILWAY J oURNAL for the past six months know, one 
plan proposed which has found considerable indorsement, in­
volves the reorganization of the American Street Railway As­
sociation, so that all the allied associations covering different 
departments of electric ra ilway work will become branches or 
sections of the parent body. A nother plan proposed has been 
to enlarge the scope of the American Railway Mechanical and 
E lectrical Association , so as to include track work as well as 
maintenance of rolling stock and power houses. These two 
plans, together with the orig inal idea of forming an entirely 
separate associati on for the track men, make up the three 
sch emes whi ch have found the most favor. The carrying out 
of the first one outlined is dependent upon the action of the 
American Street Railway Association. That the American 
Stree t Railway Association will take such action at its next 
meeting is rather doubtful, as the distractions of the exposition 
a re likely to cause the session s of that organization to be very 
brief, and to take up only the r egular prograrrtme. It would 
seem to be the part of wisdom for the track men to go to the 
St. Louis convention prepared to take whatever action seems 
best at th e time, but in any event, to form some kind of an 
organizati on. If it is decided that the track men can be ac­
commodated in the A merican Railway Mechanical and Elec­
trical Association, well and good; or if one of the other two 
plans fin<l the most favor, well and good. Something should 
be done, and no doubt will be done, by the track men to enabll! 
them to discuss their problems at conventions yearly ~.:, a 
g reater extent than has heretofore been possible. 
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NEW ROLLING STOCK AND TRACK EQUIPMENT FOR THE 
EVANSVILLE ELECTRIC RAILWAY 

The E vansvi lle E lectric R ail way Company, of Evansvi lle, 
Ind. , has r ecently added several new equi pments to it s ro lling 
stock, to take care of in creased traffic , pa r t of whi ch has been 
occasioned by th e growing popular ity of Oak Summit Park, 
conducted by the company. 

Of the new equipment s, four a re of the B rill semi -convertible 
type, with 28-ft. bodi es, seating fo rty passengers. T hese a re 
equipped with four G. E.-67 motors, Chri stensen AA- r com­
pressors, Hunte r fe nders and B ril l-27 double trucks. T here 
have a lso been added to the equipment four single- truck cars, 
sea ting thirty-two passengers. A desc ript ion of these ca rs ap­
pea rs on page 212 of thi s issue. 

A. H . Mann, master mechanic of the system, is doing some 
novel work spli cin g cars at the shops. T he company has on 
hand several fi ve-bench open mule cars, w hi ch in their present 
condition a re worthless. Two of these a re used to make a car 
measuring 27 ft. 6 ins. over all. The method used is to take the 
sills and floors off the old cars and construct a completely new 
bottom fr aming and fl oor. The tops, seats, etc., of the small 
ca rs are then set ove r on the new fa rming and spli ced in an 
effec ti ve manner. 

T he company has found it necessary to make some exten­
sions of track in di ffe rent portions of the city. T hi s has a ll 
been laid with 7-in . 70-lb. T-rail s . 

•• 
ELECTRICAL MEASURING INSTRUMENTS 

T he vVesti nghouse E lectric & Manufacturing Company has 
recently brought out a line of portabl e measur ing instru ments, 
of which severa l a re illustrated herewith . In principle, these 
instruments operate on the mutu al attract ion between two sys­
tems of movable and stati onary coils arranged in inducti ve 
relati on to each other, the two systems of coi ls being so a r­
ranged as to neutra li ze the mutual inducti on and the effect pro­
duced by any ex ternal fi eld. T he readings a re thu s equally 
accurate with d irect and alternating currents, and there is no 

AMMETER 

necessity for reversing th e readings on direc t currents as with 
ordina ry standa rds. T he controlling force is very large, ren­
dering negligi ble any fr icti on effect s. 

T he voltmete r dia l illustr ated shows the general fo rm used 
in th e di ffe rent instruments. T he sca le is accurately g raduated 
upon a 5-in. circle, all the divisions being uniform and thus 
equally legible over the entire range. By means o f the vernier , 

tenths of a di vision may be read, g1v111g a range of 2000 read­
able divisions. T he sight wire is shown in a squa re fr ame 
wh ich is a ttached to the 
movable system. 

T he voltmeter and am­
meter di a ls a re simila r. 
T he 111ner g raduati ons 
are so spa: ed that their 
va lue is propor t ional to 
the squa re root of the 
defl ecti on, a llowing read­
ings to be take n direc t, 
w i t h o u t calcul ati on . 
\Nhen readings of frac­
ti ona l pa rts of divisions 
are required, the outside 
scale with the vern ier 
may be used, and the cor- VOLTMET E R DIA L 

responding va lue of the 
reading on the inner scale determined from the table of square 
roots furni shed with each in st rum ent. In the wattmeter there 

W ATTM E T E R 

is but one se t of graduat ions, similar to those shown on the 
outer ci rcle of the voltmeter scale. 

T he res istance or mul tip lier is used in the potenti a l circui t 

V OLTMETE R 

of the voltmeter and wattmeter. The potenti a l coil s of the in­
struments a re adjusted to a uni fo rm resistance of roo ohms, 
and the external resistance is subdi vided so as to give tota l 
valtH's of rooo ohms or mult iples thereof. 



206 STREE1 RAILWAY JOURNAL. [VoL. XXIV. No. 6. 

STEEL-TIRED CAR-WHEEL LATHE 

T he steel-ti red car-wheel lathe illustrated in the accompany­
ing engraving is especia lly designed for truing up electric 
railway car wheels, a number of these machines having been 
furnish ed to the street railways in Boston and New York. The 
great problem in work of this character is the holding of the 
wheels rigid under the cut. Ample power is supp li ed to the 
machine by 15-hp motor, which drives through worm gearing, 
givi ng all the power a t the tools that modern tool steels will 
stand. T he lathe is provided with a device for chucking the 
journals, which insures th e tread of the wheel b~ing concentric 
wi th the j ournal, and a very strong rigid chuck holds the in­
side of the tire, absolutely preventing the springing of the axles 
and allowing the fu ll power of the lathe to be used at the tools. 
A special arrangement for electr ic rai lway wheels is provided, 
by whi ch dogs, engaging the teeth of the gear in which the 
motor pinion meshes, help to drive the wheels. T hi s also does 
away with the necessity of removing the gear from the wheels. 

The makers, the Niles-Bement-Pond Company, recommend 
the following procedure in turning wheels: T he steel for the 
tools should be of sufficient size to prevent spring ing or break­
ing. Large tools also have the advantage of carrying off rapidly 
the heat generated at the cutting edge. T he most desirable size 

STEEL-TIRED CAR-WHEEL LATHE 

of tool steel has been fou nd to be 3 ins. x I¼ ins., and none but 
the best grades of self-hardening steel should be used. F irst, 
the ordinary round nose tool, with just clearance enough to cut 
free, is started next to the fl ange, using a ¾-in. to a ¼-in. feed, 
or whatever the tool wi ll stand. T his ope ra ti on should take 
from twenty-four to forty-five minutes, according to depth of 
cut and hardness of tire, etc . T hen the outer edge of the tire 
should be rounded; next, scrapers should be applied which will 
make the wheel perfectly smooth with one or two revolutions 
of the lathe. T hi s consumes about fi ve or six minutes, and the 
t read is fini shed. The top of the flange can now be cut down 
to the proper height through the flat nose tool, this taking on 
an ave rage from three to six turns of the lathe. 

Next, the outside of th e flange should be roughed to some­
thing near shape with the same kind of a tool used on the 
t read of the wheel. T he outside of the flange should then be 
finished with a flange tool filed to the exact gage of one-half the 
flange. The back of the flange should then be roughed out 
the same as before and finished with the flange tool of required 
shape. T he flange tool should be of the best grade tool steel, 
tempered hard, and should be kept in shape by grinding on the 
top. The actual time in taking out a pair of wheels and put-

ting in another pair should not consume more than from 
twelve to fifteen minutes, with wheels convenient to the lathe. 
T he lathe under the aforesaid conditions, with an experienced 
operator , should turn from five to seven pairs of average 
wheels in ten hours, this having been done for years in several 
places. The lathe should be set so that • wheels can be easily 
rolled in, doing away with the necessity of any crane or hoist. 
T here should a lso be a pit for the operator to stand in for his 
convenience. T he lathe to be properly equipped should have 
twe lve R. H. and twelve L. H. roughing tools to provide for 
grinding, dressing, etc. A lso two R. H. and two L. H. of each 
kind of flange tools; also two sets of scraper blades and twenty­
four cold chisels made of r¼ steel, dressed narrow and blunt, 
and a 5-lb. hammer to take out flat spots, and a good, strong, 
ambitious, hustling operator. 

DINING CAR SERVICE ON THE GRAND RAPIDS, GRAND 
HA VEN & MUSKEGON (ELECTRIC) RAILWAY 

A very popular innovation h as been inaugurated by the 
Grand Rapids, Grand Haven & Muskegon Railway, of which 
T. L. H ackett is general passenger and freight agent. On July 
25 the company's fir st dining car left Grand Haven. The 
Grand Haven interurban management has for some time been 

thinking of experimenting with the system, 
and as it has proven so successful it will 
probably be maintained the balance of the 
season. The Goodrich boats from Chicago 
have from 40 to 100 passengers every morn­
ing for the Interurban going to Grand Rapids, 
and the limited car generally leaves so 
soon after the steamers arrive that these peo­
ple have no opportunity to get breakfast. 
Consequently the dining car system was pro- . 
posed. The cars are generally so crowded 
that lunches wi ll be served the passengers in 
their seats. The run from Grand Haven to 
Grand Rapids, 34 miles, is made in one hour 
and twenty minutes. A combination car is 
used on this t rain, in which baggage is car­
ried. •• 
LAKE SHORE ELECTRIC RAILWAY MAKES 

TRAFFIC ARRANGEMENT WITH 
STEAM ROADS 

Th e Lake Shore E lectric Railway Com-
pany has completed arrangements with 

VI/ es tern steam roads by which it can ticket passengers 
from any point on the elec tric line to any of the important 
cities of the \Vest. The arrangement is of importance be­
cause the electric fa re is less than the steam road. In the case 
of the through passengers the electric road carries them to its 
terminus and then turns them over to the steam road. The 
steam road ge ts its full fare; the electric road also gets its full 
fare, but the passenger has the advantage of a rate lower than 
the prevailing rate from his home town. For instance, the 
Lake Shore E lectric is turning over to its steam road con­
nection in Toledo a lot of passengers who are not from Toledo 
te rritory, who ordin arily should take the steam road at other 
points. The traction line get s a long haul from them and the 
steam roads get business without cost in developing the trade. 

---••----
The Cleveland Electric Railway Company has resumed the 

touring car service, which proved so successful last summer. 
This year there will be five different tours throughout the city, 
each taking two hours to cover. Instead of requiring all pas­
sengers to board the car at the Public Square, as was done last 
year, stops will be made at the leading hotels and at the inter­
section of important lines. 
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MOTOR-DRIVEN AIR COMPRESSORS AT ST. LOUIS 

The use of compressed air for special purposes, suc h as 
braking, cleaning and the operation of small tools, has come 
into such wide application that compressors have been built 
especially to meet each requirement. For such work a central 
plant with an expensive piping system for distribution is too 

used on the W orld 's F air Intramural E lectr ic Road, Boston 
Elevated, South S ide A lley " L," Chicago, and others. T hese 
equipments can be operated on any number of cars, and are 
controlled and the air applied from any part of the t ra in . 
\Vhere there is one car it is as readily operative for a sing le 
unit. The motor and compressor combined consist of a series 
wound motor and duplex single-acting compressor, provided 

expensive and inflexible. The 
Christensen air compressors 
meet these requirements admir­
ably, because they are compact, 
automatic, motor-driven and, if 
need be, portable. These com­
pressors are shown in operation 
in the exhibit of the National 
Electric Company in the Elec­
tricity Building at the World 's 
Fair. The portable type, shown 
in the illustration, is largely used 
for cleaning generators, railway 
motors and sub-station sets; it is 
a well-known fact that with its 
use the life of the machine is 
prolonged one-third. The outfit 
consists of a 4-hp motor directly 
geared to a 6,½ -in. x 3-in. com­
pressor, giving 20 cu. ft. of free 

EXHIBIT OF THREE-CAR, MULTIPLE-UNIT AIR-BRAK E EQUIPM ENT AT ST. LO UIS 

air per minute at 90 lbs. pressure, running at 175 r. p. 111.; two 
16-in. x 45-in. reservoirs; a controller, and 50 ft. of hose, with 
a flat nozzle, a ll mounted upon a substantial four-wheel truck. 

A stationary consolidated single-stage compressor of 75 cu. 
ft. capacity is alongside. This is used for shop purposes, clean­
ing cars, or for hoists, jacks and pneumatic tools. The •motors 
are especially designed and built by the National Electric Com­
pany for this work, and are made for any standard voltage. 
The base of the motor forms the top of the compressor, and 
the gear, keyed on the crank shaft, is enclosed in a suitable 

with two pistons. The connecting rod s a re opera ted by a steel 
crank shaft, with the cranks set at such an angl e as to give 
the best balance to the moving parts. The crank shaft is ex ­
tended at one end to receive a double helical gear which meshes 
with the pinion of the armature shaft directly above. The 
compressor is started by closing a switch. Current then passes 
through the switch, through the fuse, through the governor, 
which is automatically closed by the current, through the mo­
tor, and from thence to th e ground, thus opera ting the motor 
compressor which accumulates air pressure in the main reser­

voir. The pressure find s its way up to the 
engineer's valv e, and by placing the engi­
neer's valve handle in "application position" 
an unobstructed passage is afforded for com­
pressed air to pass from the main reservoir 
into th e train pipe and brake cylinder. The 
brakes are thereby applied with a fo rce at all 
times under th e control of th e operator, who 
may increase or decrease the force by mov­
ing the handle to th e right or left, thereby 
letting compressed air into or out of the brake 
cylinder. 

l'ORTABLE MOTOR COMPRESSOR FO R STATIONS, SHOWN AT ST. LOUIS 

There is a lso in the exhibit a practi ce, or 
school equipment, mounted on a car under­
framing, which under-framing is open to 
view, and shows brake levers, cylinder , pull 
rods and the opera tion; in fact, of every part 
of the air-brake apparatus; thus making it 
plain and simple for the inst ruction of 
new motormen, or students in any capaci ty. 

cas t iron cas ing, which entirely encloses the interior of the 
compressor. The space in the compressor base is partly filled 
with oil through an oil-fi llin g elbow, and insures a very 
thorough lubrication of all moving parts. The oil chamber in 
the pump base communicates with the gear case, which carries 
oil up to the pinion on the armature shaft. Seamless cold­
drawn steel suction and discharge va lves are arranged in the 
cylinder head, each working independently of the other, with 
access to either. No springs are used with these valves, they 
bein g seated by gravity, and are interchangeable. 

The accompanying illustration shows the exhibit of a three­
car multiple-unit air-brake equipment, which is the same as 

Besides a complete display of air-brake appara tus, the Na-­
tional Electric Company has a 400-kw engine type generator, 
250 volts, 120 r. p. 111. , 1600 amps. ; a type M. B. 150-kw 550-
volt, 273-amp. , 625 r.p.m. generator , dri ven by a 20-hp 220-

volt ; a 60-hp 500-volt motor -generatin g set , and a 2300-vo lt 
150-kw 40-amp. three-phase, 60-cyc le, 720-r. p. 111 . a lte rnator, 
driven by a 24-hp 220-volt motor. In addi tion to the above, 
th ere are samples of armature coil s and fi eld coil s, and a work­
man shows the method of the company fo r wind ing and as­
sembling armatures and field s. In the .Palace of Machinery 
the National Electric Company has a 1500-kw 6600-volt a lter­
nator, which furnishes power to operate the Cascade pum ps. 
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ECONOMIZERS FOR RAILWAY POWER PLANTS 

T he type of economizer described and illust rated herewith 
is the product of the B. F. Sturtevant Company, of Boston, 
:Mass., and has been in stalled in numerous power plants 
throughout the world. It is bui lt in many sizes to meet the 
needs of different power plants. To make this fl exibility pos­
sible the sect ions of this economizer con tain an odd as well as 
an even number of pipes, from four to twelve in 2lusive; thus 

STAN DARD ECUNO:\UZER FOR BOILERS OF 350-II P AND ABOVE 

four widths more are obtained than is possible by the use of 
sec ti ons conta in ing only a n even number of pipes. T he piping 
arrangement is very import ant and d ivides economizers into 
t-wo genera l classes. 

A stra ight pipe economi zer has a ll pipes arranged in straight 
rows running lengthwise of the economizer, with fre e inter­
vening spaces. The hot gases in passing through these free 
spaces do not necessarily envelop the whole of each pipe-that 
is, between any two pipes laterally there a re inert gases which 
have but little heat to deliver while the heat-laden gases pass 
quickly through the free longitudinal spaces, carrying away a 
considerable amount of heat that mi ght be more efficiently 
utilized for heat ing the water in the pipes. 

To utilize the maximum amount of heat in the gases th e 
pipes of this economizer were designed to se t staggered. The 
several sections are so arranged that the pipes of any one sec­
tion stand longitudinally opposite th e spaces between the pipes 
of the adj oi ning sections. Two sizes, similar in design, are 
constructed to meet all conditions-the standard and the pony 
types. The standard economize r , which is shown in the ac­
companying cut, is installed in conjunction with boilers of 
a lmost any capacity, but is more practical for boiler capacities 
of 350 hp and over. The pony type is more commonly used 
with plants of from 50 to 500 hp capacity. 

Patterns are carried to build thi s economizer with all its im­
provements as a straight pipe economizer; this is done to ful­
fill certain specifications which specify this type more from 
custom than from merits of design or economy. Although this 
type may be furnished, yet its use is not recommended, par­
ticularly as the saving effected is less. 

T he Sturtevant economi zer is constructed with as few joints 
as is c9nsistent with good design. To make the deteriorating 
effect resulting from the many joints as little as possible, each 
section is fitt ed into its wall box or branch pipe with tapered 
iron to iron j oints. A ll pipes are cast on end and made of 
tough g ray iron. Both ends are tapered and the pipes forced 
into the headers by hydraulic pressure, insuring perfectly tight 
joints. A ny pipe can be easily removed and another put into 
its place without disturbing the other pipes, sections or en­
closing walls, as the joints are made taper iron to iron without 
any packing or cement. 

A ll caps have taper ground iron to iron joints and can be 
easily removed for cleaning. The caps directly over the pipes 
in the top headers a re tapered, so that the greater the pressure 
in the economizer the more firmly the caps will set themselves. 
A ll the other caps a re held in place by through bolts, which 
clamp them tightly to the headers. The bolts do not come into 
contact with the water, and therefore are not subject to de­
teriorating effects from rust and corrosion. 

The heade rs a re made of the best cast iron and designed 
with due regard to strength and durability. The bearing parts 
a re properly machined and fini shed to gages, that the taper 
joints may be perfectly tight and the headers exact duplicates. 
As a subst itute fo r the man ifold header, with its branch pipes 
and numerous pipe joints subject to leakage and the necessary 
repairing, a special wall box was designed. This wall box, as 
its name implies, is placed in the front side wall of the econo­
mizer forming a part of the wall. The whole weight of the 
economizer , in stead of being unevenly distributed on the foun­
dations, is thus evenly distributed throughout the wall box 
surface. It is ev ident that with this arrangement perfect rig­
idity is assured. 

The ~conomizers are a ll provided with relief valves, which 
may be set at the desired steam pressure as a safeguard against 
using too much pressure in the economi zers. By means of the 
blow-off valves the so ft deposits may be blown out, or the 
economizers may be emptied, as desired. Cast-iron soot-pit 

STANDARD E CONOMIZER WITH 1500-HP BOILERS 

doors are provided as a means of cleaning out the soot cham­
ber. Before leaving the works each economizer is tested by 
hydraulic pressure to 350 lbs. per square inch, and when erected 
to 250 lbs. pressure. 

The cleaning mechanism of this economizer consists of an 
interchangeable bevel-edge triple-staggered scraper, with lifter 
rods and guides operated by an improved pulley motion and 
positive reversing wheel. The cast-iron scraper bars with 
tapered slots which receive the tapered lugs on the scrapers 
cause the scrapers to scrape pipes on the upward movement 
and clear them on the downward movement. The guards keep 



AUGUST 6, 1904.] STREET RAILWAY JOUR NAL 209 

se t aper lugs in the slots. The scrapers, scraper bars and 
guards are easily removed and replaced if necessa ry. 

The foundations are usually of brick, but sometimes of struc­
tural steel; in either case they must be strong and rigid. The 
form of wall box previously mentioned assures perfect rigidity. 
vVith brick foundations a chamber is formed under tl:e econo­
mizer in which soot accumulates. The inlet and outlet flue s 
may be of brick or sheet iron. When of iron it is customary 
to build the side casings of iron sheets, placed about an inch 
apart, which are filled in with a non-conducting material. 

-----♦,.. +----

THE PRIVATE CAR "MABEVt AT ST. LOUIS 

The accompanying illustrations show the interior and ex­
terior appearance of the private car " ]\!label," recently built by 
the St. Louis Car Company for the Lewis Publishing Company, 
publishers of the "Woman's Magazi ne." This car is to be used 
during the vVorld 's Fair period to entertain visitors and fri ends. 
It is made of a gage to operate over the St. Loui s Transit Com­
pany's tracks. The length of thi s car over all is 45 ft. , and th e 
body alone 43 ft. 8 ins. The width over all is 8 ft. 4 ins. The 
height from the bottom of the sill to the top of the roof is 9 ft. 
3 ins., and from the rail to the top of the roof 12 ft. 4 ins. The 
bottom construction is of combined steel and wood. The in­
terior of the car is divided info a buffet and smoking compart­
ment and a parlor compartment, all compartments being divided 
by the center vestibule, which forms the entrance. The buffet 
compartment has a sink and combination table and refrige rator, 
with a locker on top. There is also a china, glass and linen 
locker. The toilet room has a washstand and a locker. The 
entrance to the toilet room is from the center vestibule only. 

The ceiling in the buffet is pea green; the chairs are of cane. 
The portiere and carpet are in harmony with the ceiling. The 
parlor compartment is very beautifully furnished, and has in 
the center a handsomely carved and upholstered settee. The 
upholstery is in light yellow fabrics, to match the ceiling, cur­
tains, portieres and other furniture. A handsome desk is lo­
cated near the vestibule entrance. The inside finish of the 

center pi ece of a rt glass. T he lower sash, whi ch a re filled 
with plate glass, drop into pockets covered by flaps. 

Particular attention is called to the lighting of thi s car, as it 
is of unusual beauty and efficiency. In the center of each com­
partment is an arc light of the car builder's design. Besides 
the arc lights in each compartment and in the vestibule , there 

INTERIOR OF P RIVATE CAR 

is a row of frosted incandescent lamps in handsome short 
pendants along each side of the deck si ll. This distribution of 
incandescent lamps gives a uniform light in all parts of the 
car, and the use of frosted bulbs avoids all painful glare. The 
car is mounted on the St. Louis Car Company's short wheel 
base No. 47 truck. 

•• 
NEW STATIONARY LAMP GUARD 

The sta tionary lamp guard, as shown in the accompanying 
illustration, is manufactured by Porter & Berg, uf Chicago, 

TIIE PRIVATE CA R "MAB EL" COMPLETELY EQUIPPED S T .\TI O N A R \' LAl\ l l' G LT, \Rfl 

entire car is of the finest African mahogany, with neat and 
a rti stic marquetry designs. The roof is of the Empire type. The 
ventil ato r lights are Colonial pattern, with opalesent iridescent 
glass. The upper sash, which are al su of the Coloni al pattern, 
a rc sta tionary, and arc filled with beveled plate glass

1 
with a 

and a lthough it has but recently been put on th e market, they 
report a rapidly increasing demand for this artic le amon g elec­
tric rai !ways. 

The guard consists of a strong wire cage, heavily tinned to 
prC'vcnt rusting, mounted 011 a brass plate, and a wall pl a te, 
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which is provided with fo ur screws for the purpose of per­
manently a ttaching it to the wall or the ceiling over the lamp 
socket. T he cage ca n he attached or removed from the wall 
plate by the means of a bayonet-locking dev ice. T he guard is 
made for use with 16-cp lamps only, and will fit over any wall 
socket or receptacle. 

T here a re a number of places in car shops, car pits, car houses 
and stations where a guard of thi s kind may be used to good 
advantage, as they not only prevent the breaking of lamp s, but 
al;o their be ing stolen or removed from th eir proper place. 

•• 
A REMARKABLE COMBINATION SEMI-CONVERTIBLE AND 

CONVERTIBLE CAR FOR CITY SERVICE 

A remarkable type of car has just been fini shed at the shops 
of the J. G. Brill Company fo r the Montreal Street Railway 

• I i==:J I c:::==JI c::::==:::JI ~ I 

space between passing cars-a most valuable feature in con­
nection with lines operating on narrow streets. It also prevents 
passengers entering or leaving the car on that side, which 
many a re prone to do when there is only a guard rail. 

T he short summers of Montreal, with cool evenings, and 
rapid changes of temperature during spring and fall, limit 
the use fuln ess of the ordinary type of open car, while, with the 
new arrangement , complete provision is made for weather 
changes, and the expense of keeping a set of summers cars, 
whi ch can only be used for a few months of each year, is 
avoided. 

T he window system of both sides of the car is identical. The 
lower sashes have trunnions a t the corners, which move in 
all metal runways, one to each post, and on being raised this 
sash carries the upper sash with it into pockets in the side 
roofs. On the, right side of the car, in addition to the sashes 
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PLAN A ND TWO SIDE ELEVATIONS OF COMBINATION SEMI- CONVERTIBLE AND CONVERT IBLE CA R 

Company. It combines the well-known paten ted convert ible 
and semi-convertible systems of the builder, and is unusually 
interest ing, not only because of its being the fi r st to have one 
side convertible and the other semi-convertible, but also be­
cause it is part icularly suited to the operating conditions of 
Montreal-condi tions which are duplicated in many of ou r 
large cities. Loops at the terminals provide fo r the cars run­
ning in one direct ion, therefore the entrances are permit ted to 
be all on one side, having one side closed and solidly paneled. 
This arrangement carries with it the advantage of not r equir­
ing a running board on one side, and th ereby increasing the 

sliding in to the roof pockets, flexible metal panels are arranged 
to slide into th e same pockets, so that in a few minutes this 
side of the car may be made entirely open. A running board 
of th e usual type is furni she'ci, which with the platform steps 
g ives entrance at any point along the side. Six years' use in 
cold climates have proved ve_ry conclusively that these flexible 
panels are as effici ent non-conductors of heat and cold as the 
paneled walls of the ordinary type of car. By staggering the 
side posts the seats on the semi-convertible side are brought 
between posts, with the ends against the side line, thus adding 
several inches to the width of the aisle. 
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The window sill for the semi -convertible side is provided 
with arm rests of the builder's type, as the top of the sills are 

INTERIOR OF COMBINATION CONVERTIDLE AND SEi\II­
CONVE RTIBLE CAR 

24¾ ins. from the floor, too low to be reached by the elbows 
of adult passengers. The seats are 34 ins. long, and the ai sle 
20,½ ins. wide, the width of the car over the posts being 7 ft. 

using grab handles on the posts of the con vertible side, the 
brackets which close the space between the seat back and the 
posts are formed to serve that purpose. 

The sides of the vestibule opposite the entrance are fur­
ni shed with extra large wi ndows, both sashes of which drop 
into pockets in the wai nscoating. T he three sashes in the end 
of the vestibule are composed of single lights, and also have 
pockets into which they may be dropped . Curtains at the con­
vertible side may be drawn completely to the floor, so that in 
case of a light shower which promises to be of short duration, 
ample protection is furni shed without drawing down panels 
and sashes. The interior is hand somely fini shed in cherry, 
with ceilings of decorated birch. "Dumpit" sand boxes, angle­
iron bumpers, "Dedenda" gongs, rad ia l draw bars, ratchet 
brake handles, round corner seat end panels and other of the 
builder's specialti es are included in the furni shing of the ca r, 
which is mounted on Brill No. 27-G trucks. 

The construction throughout is very substanti al, including 
double-com er posts a t each side, 3¾ in s. thick. The side posts 
of the convertible side a re 3¾ ins. thi ck., and on the semi­
convertible side, 3¾ in s. T he sweep of the posts is I¾ in s. 
Sill plates 8 ins. x ¾ in. are used on the out side of the side 
sills. The size of the side sills is 4¾ ins. x 7 ins., and of the 
encl sills, s¼ ins. x 7 ins. The length over the encl panels is 
28 ft. 4 in s., and over the vestibules, 38 ft. 4 ins. The width 
over the s: 11 s and the panels is 7 ft. 7,½ ins.? and over th e posts 

VIEW OF COMBINATION CAR, ILLUST RATING THE FULL CONVERTIBLE FEATURE 

IO ins. Single seats are used at the corners of the convertible 
side and longitudinal double seats at the opposite side. The 
total seating capacity of the car is thirty-eight. Instead of 

at belt, 7 ft. IO ins. O ther dimensions a re given 111 the illus­
tration. ' 

The J. G. Brill Company 1s building a car for Cleveland 

Al'l'E.ARANCI~ OF TIIE COMBINATION CAR , SIWWJ N <; TIIE SEM I-C <> N VE RTIDLE F E ATURE 
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similar to the one described, but with a center vestibule. It is 
confidently believed that the type formed by the combination 
of these thoroughly tri ed systems ,viii be generally accepted 
as one most suitable for city where the cars may be run in one 
direction. Reports of the operation of th e car in Montreal 
and Cleveland will receive wide-spread attent;on. 

SEMl-CONVERTIBLE CARS FOR EVANSVILLEt IND. 

T he Evansville E lectric Railway Company, of Eva nsv:lle, 
Ind. , has lately put on its lines fo ur semi -convertible single­
t ruck cars of the Brill type, built by the G. C. Kuhlman Car 
Company, Collinwood, Ohio. The railway company operates 
a city and suburban system, with more than 30 miles of track­
age and about one hundred ca rs. The company contro ls a 
popular amusement park in the suburbs, and the lines reach 
three other parks, whi ch a ttra ct large crowds durin g the season. 
E vansv ille is the second city in size in the State, and is the 
commercial center of Southwestern Indi ana. 

T he cars are vestibuled at both ends, with entrances a t one 
side, an unusual style of ves tibule fo r ca r s of thi s length. A ll 

SEi\II -Cl >NVERTillLE C.\R USED IN EV,\ NS VILL E, IND. 

the sashes in th e vestibules are a rranged to drop into pockets, 
while the w indows in the side of the car a re ra ised into pockets 
in the side roofs when not in use. T he ca r is seated fo r thirty­
two passengers, the sea ts being 34 ins. long and of the step-over 
type. T he interior is fini shed in Mex ican mahogany, and the 
ceilings are three-ply birch veneer , neatly deco rated. T he 
two windows opened a t th e rea r of the ca r, shown in th e 
picture, give an idea of the lowness of th e sides. The large 
windows not only give an open appearance to the car in warm 
weather, when the windows are rai sed into the roof pockets, 
but also make it very bri ght and attractive in winter . 

T he general dimensions of the cars are as fo llows: Length 
nver bodies, 20 ft. 8 in s., and over crown pieces, 30 ft. r in. 
From end pa nel over crown pieces, 4 ft. .½ in.; width over sill s, 
7 ft. 9½ in s., and over post at belt, 8 ft.; thickness of corner 
posts, 3¾ ins., and side, 2¾ ins.; sweep of posts, r}'.i ins. The 
side sills a re 3:¼ ins. x 5 in s., and th e whee l pieces, 4¼ ins. x 
5 in s., pla ted with 6-in. x 3½ -in. angle iron. The end sill s a re 
3:¼ ins. x 6¾ in s. T he cars are equ ipped with ~o. 21-E trucks, 
angle-iron bumpers, radial draw bars, condu ctor gongs and 
other Brill spec ialt' es. T he t ru c: ks have a wheel base of 7 ft., 
33-in. wheels and 4-i n. axles. 

---+-♦+-----

ADVERTISING ON THE NEW HAMPSHIRE TRACTION COM­
PANrS ·sYSTEM 

T he New Hampshire Traction Company is issuing a number 
of attract ive circulars to stimulate traffic, including a small 
semi -weekly bulletin, whi ch is issued on \i'\Tednesdays and Sat­
urdays. The bulletin contains short sketches of street railway 
life, programmes of the enterta inments a t the park theatre, etc. 
A feature of Children' s Day a t the park, on July 26, was the 
distribution of fre e ti ;::kets to the merry-go-round to the fir st 
1000 children entering the park on that day. This department 
of the company's business is in charge of E. P. Hulse. 

OHIO SINK HOLE FILLED AT LAST: 

C. A. Alderman, chief engineer of the Great Northern Con­
struction Company, of Springfield, Ohio, has succeeded in fill­
ing the sink hole on the line of the Urbana, Bellefontaine & 
North ern Railway. This hole has been giving the company an 
immense amount of trouble during the past year, and the 
progress of the work has been referred to in these columns on 
several occasions. Mr. A lderman states that the company is 
now running cars over the place, and the work seems to be 
standing up a ll ri ght, and he hopes there will be no further 
trouble with it. The line crosses a marsh which is about 1600 
ft. long and about 250 ft. of track sunk. Soundings in this por­
tion showed 18 ft. of peet bog, while the balance ranged from 
that to ro ft. of peet bog. Last fall, when the road was built, 
the company dumped about 1000 yards of gravel and broken 
stone at thi s point, but apparently no impression was made. 
Some work was clone this spring, but it was ineffectual on ac­
cou~t of rainy weather, which turned the marsh into a pond. 
Lately a determined effort was made to fill up the place, and it 
seems to have been effectual. Over 9 acres of brush were put 
in for a foundation, and 6000 yards of gravel and stone were 
fill ed in. The filling has resulted in an extensive upheaval of 
earth ·all around the place. The Big Four ( steam) tracks, 
which parallel the tracks of the electric line, were laid fifty 
years ago under similar conditions, and it required seve ral 
yea rs to get th e road into shape at this point. 

---+-♦+-----

VERTICAL CAR BORER r 

A n improved machine especially adapted for heavy wood 
boring in car shops, made by the J. A. Fay & Egan Company, 
of Cinci nnati. Ohi o, is shown in the accompanying cut. The 
capac ity of the machine for boring large holes has been greatly 
increased, and every conveni ence has been incorporated to 
do the boring easily and quickly. The spindles are of im­
proved constru ction. The outside boring cones have angular 
adj ustment of 45 <legs. in side and 60 <l egs. outside. Material 
14 in s. square can be bored; the spindles will travel 13 ins. and 
the verti cal movement of end spindle frames is 8 ins. The out­
side spindles can be instantly locked at any angle desired; there 
is no st rain , and short bits can be used with facility . 

FIVE-SPINDLE VERTICAL CA R BO R E R 

T he table is a steel traveling ca rriage of any length desired, 
is prov ided with necessa ry stops, and has a dev ice for firmly 
clamping the stock. It has rack and pinion feed under instant 
control of the operator, and ha s connections for making fine 
adjustments. When desired a stationary table 9¼ ft. long, 
with nine rolls, can be furni shed. 

A supplemental under-boring spindle especially useful for 
under-boring can be furni shed, boring incl ependently or at the 
same time as the upper spindle, and short bits can be usecl to 
advantage. This improvement will prove very beneficial to all 
those who have this class of work to do. 
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LONDON LETTER 

[From Our Regular Correspondent.] 
Perhaps th e most important event which has taken place in 

tramway circles during the past month has been the struggl e in 
th e House of Commons on the question of granting compulsory 
powers to the Tyneside Tramways Company for parts of the line s 
of the Newcastl e Corporation. Thi s has, of course, brought up 
the whole subject o f whether companies operating urban lines 
out side the boundarie s of the city will b e permitted to rnn cars 
into the center of adjacent cities. One or two examples of thi s 
kind have already fortunately been made , notably that of th e 
Liverpool Corporation with the South Lancashire Tramways 
Company. The present struggle has been brought up by the at ­
tempt of the Tyneside Tramways Company to compel th e New­
castl e Corporation to allow it to run certain of its cars into the 
center of Newcast le, which would appear t o all who look at thi s 
question from a business point of view, and not from one of close 
municipalism, to be a most sensible proposition. Meetings of 
municipal tramway managers have been held in many of the 
cities, and a general meeting has been held in London with the 
purpose of devising means to defeat the bill in Parliament. A 
most vigorous discussion took place in th e House of Commons, 
which r esulted in the House deciding to send the bill back to 
the select committee, which virtually means a victory for the 
municipalities for th e present. It would appear as if th e Board 
of Trade was in favor of compulsory powers being granted com­
panies for running on corporation systems, and it would seem 
that there would be little doubt that in future a bill of a similar 
character w11l be passed. While the writer does not wi sh to de­
tract in th e slightest degree from the magnifi cent work which 
municipalities have done in Great Britain in building up th e 
splendid system of tramways which nearly every municipality in 
Great Britain now owns, a large tendency ha s developed to 
pursue a ' 'dog in the manger" policy. Instead of trying to 
accommodate the public by maki:1g a sensible business arrange­
ment with outside companies who own running powers in the 
Yicinity by which th eir cars could be run interconnecting, they 
have pursued a most exclusive rolicy, and in almost every case 
have prevented that int er-communication which is absolutely es­
sential to the succe ss of tramway development. Perhaps one of 
the most unfortunat e causes of such a bitt er struggle between 
company and municipality is that most of the companies are con­
troll ed by one gigantic monopoly, wh ose policy has certainly not 
endeared it to the municipalities. If th e company, in stead of 
using sledge-hamm er blows to force itself into th e t erritorie 3 of 
municipaliti es, would endeavor to appease the municipalities, and 
show them ho w their own receipt s could be increased by ent er ­
ing into arrange111cnt s with them, just as in the case of th e Liver­
pool and South Lanca,:hire Tr&mways Company, an amicable 
system of working could readily be arrived at. 

After all, it is a question of business managem ent, and one 
must n ever lose sight of the fact that tramways are put down for 
the use of the public, and not for the aggrandizement of municipal 
offic ial s. One cannot stop th e wh eels of progress, and it will 
most assuredly come in future years that a man when h e boards 
a tramway car outsi de a large city will not be compelled to 
change his car when he comes to th e municipal boundary. It 
behooves municipal au th orities to put off a certain amount of 
th eir exclusive poli cy, take a wider view of th e situati on, and 
comm ence busin ess negotiation s with th e outlyin g tramway com ­
panie s, or else they will undoubtedly find th em se lv es in a position 
some day when th ese tramway companies will obtain compul sory 
powers which will prove very unplea sant for th em. 

It has been broadly hinted for some tim e that the working of 
th e elec trified portio n of th e L ondon County Council Tramways. 
in the southern area of London, has result ed in a deficit, and th e 
report _recently pre se nt ed to the committee amply bears o ut thi s 
surmise. It appears that th ere is a defi cit of £8,283, while on th e 
northern system, which is still operated by horses and under 
company managem ent , there is a profit of £27,657. London 
County Council offic ials explain naturall y eno ugh that most of 
th is defi cit has been cause d by the di sruption of traffic owing to 
the convers ion of the system to electri city. T oo g reat stress nee d 
not be put upon th ese result s, howeve r, although th e whole tram­
way industry of Great Britain is much interested in them. Next 
yea r 's report ought to show clearly whether the Council can make 
a substantial profit or not on the elect rifi ed portio ns. It would 
appear al so in view of thi s deficit and the already large capital 
inv(,lved in the tramways, that no further conversion of any mag-
11ituck will tak e pl ace at present , th e Coun cil bein g now willing 
to r est on its oars and await re sult s, and, it is to be hoped, prac­
tice such economies as are possible. Such wo rk as it intend s 

doing in the near future will be in the way of co nn ect ion s from 
one point to another , so that th e system alr eady electrified may 
be complet e in itself. 

The ninth annual co nventi o n o f th e In corporated M unicipal 
E lectrical Associat ion was thi s year held in the Midlands, Derby, 
Nottingham and Sheffi eld havin g bee n se lected as th e ci ti es in 
which th e m ee tin g would be held , T . P. Wilm shurst , the presi­
dent of the associa tion, bein g electri cal engi neer for the DerlJy 
Corporation, a nd that city bein g elected as th e official place of 
meetin g. Six pap ers were provi ded , th e mu st import ant of which, 
from a tr amway point of view, b eing that of C. E. C. Shawfield, 
of W olverhamptoP on surface contact tramway s, publi sh ed in th e 
STREET RAILWAY J ouRNAL for July 9. Thi s paper elicited an im­
portant di scussion, and bro ught out so me valuabl e information 
from Mr. Wetmore, of th e Lorain Compa ny, wh o made th e Wol­
verhampton in sta ll ation. In the afternoon the mayor and cur­
poration of Derby invited the delegates to an excursion by special 
train to R owsley, · from which point brakes were provided to tak e 
the m embers of the party eith er to Ch atsworth or H addon H all, 
both parties unitin g again at Mat lock Bat h, wher suitab le r e­
freshment s were 1 rovided. Th e second day of the meeting was 
held at Nottingham , S. L. P earce, of M anchester , r eading an im­
portant paper on polyphase sub-s tation s, which, h owever , was 
much of a description of th e work coming under hi s own im ­
mediate super vision. The pap er was much criticised by other 
speakers. Th e Bri stol swit chb oard fir e was the subj ec t of tl. e 
next paper, and it would ap pear as if th ere were as much un cer­
tainty as ever as to what really caused the fir e. The delega t es 
were invited in th e aft ern oo n to visit the electri c power ho use 
and the tramways department car sheds, and Mr. Madgen, m an­
aging director of the Brush E lectrical Engineering Company, 
invited a large party of the delegat es to visi t it s works at Lough­
borough , where a very pl easant afternoon wa s spent in in spec t­
ing a large amount of work which the Brush Company has at 
prese nt on hand for various corporations and tramway companies. 
The manufacture of st eam turbines seem ed to at tra ct visito r s 
most, as thi s company has already on hand quite a number of 
steam turbines which it is manufact uring under a special lic ense 
from Mr. Parsons. Considerable interest was also shown in the 
new engin es which th e Brush Company had r ecently developed, 
and th e ca r building depa rtm ent and the manu fac ture of Brush 
trucks also attracted g rea t at t entio n. After tea, provided in one 
o f the spacious room s of the office, th e party was condu ct ed back 
t o Nottingham in ample tim e to dre ss fo r the annual dinn er in 
the ev ening. Thi s dinn er was h eld in Nottingham, but from a 
so cial point of view did not appear to b e much of a success, and 
the smoking concert after th e dinner co ll apsed ent ire ly. 

Th e third •day of the convention was held in Sh effi eld . ancl 
"Boil er Economies" were indul ged in, after which t here was a 
councill ors' debate upo n th e financial aspect of elect ri c li ght ing 
installation s. Most of th e members afterward accepted Mess r s. 
Hadfield's kind invitation to vi sit th eir wo rk s, who, a s usual, pro­
vided a most ha ndsom e entert ainm ent for th e del ega tes. About 
two hours were consumed in walking about the exten sive works, 
th e vi sit commencing with the in spection of a 41/g-in. Krupp gun, 
which aft erward fir ed two projectile s through h ard-face armored 
plate. The in evi tabl e photograph was afterward taken , and after 
se eing th e usual work of tramway point s and crossings, and all 
th e vari ed manufactures for which Hadfi elds are famo us, the dele­
gates gath ered in th e tea room and were entertai ned to a mo st 
sumptu ous tea. Mr. Hadfi eld him self was present on this occa­
sion, and welcom ed th e v isitors t o th e work s. H e stat ed th at 
thou gh it had been necessary some year s ago to send to Ameri ca 
fo r the class of work th ey were now m aking, they were now, and 
had been for som e years, in a po sition whi ch made it t otally un ­
necessa ry to se nd to A m erica for any work conn ected with tram­
way co nstructio n. a nd 1hat th ay were ready to undert ake any­
thing that any eng ineer conn ec ted with tramway con stru ction 
work could possibly spec ify. 

Th e a nnual general mee tin g of th e association was held the [nl­
lowing clay at Derby, wh en th e new office rs were dul y elected, a s 
follow s: Officers for 1905- Pres icl ent , F. A. Newin gton, E din ­
burgh ; vice- president s, R. A. Chattock, Birmingham , and S. E. 
Fedden, Sheffi eld. 

The Maidsto ne Tramways have just be en successfull v com ­
pl eted by ·Mess rs. Di ck, K err & Company, Ltd. T h e cnntract in ­
clud ed th e perman ent way, O\'e rh ea cl equipm ent , ca rs, car shed 
a nd an addi tion to th e switchboa rd. T h e ro ut e leng th of th e per­
manent way is just over 2 mil es, a nd is of sin gle track, wi th pass­
in g places throu gho ut. Th e gage of the lin e is 3 ft. 6 in s. The 
form of co nstruction adopted is as fo llows : T he p11rtion nf th e 
track wi thin the tow n proper is paved with 9-i11. x 3-i 11. hard woud 
l>lncks, and for a part nf the len g th, wherl' th e g rad ient app roac hes 
I in 15, th e tr ack has l> ee n paved with 5- in. x 4-in . gra nite set ts. 
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Th e remainder of the track, amounting to about a mil e in the 
out lying port ion of t h e town, where the traffic is slight, has been 
paved with a ser ration of g ran ite on either side of the rail s, with 
m acadam fi lling in between , this fo rm of construction lending it­
self pa rt icularly well to roads subj ected to light t raffic, and is of 
course part icularly favorable upon g rounds of economy. In con­
n ection with the g ranite se r rati on and macadam pavin g, th e con­
crete bed has been put in to the full width of th e t r am way fo rma­
tion to provide for paving the track th rough out at a lat er dat e, 
should th e corporation decide to do so. 

T he ra ils use d are th e Brit ish standard No. 2 section , weighing 
95 lbs. per yard. The joints are of th e D icker type, fi x ed by 6-in . 
bo lts, fitt ed with th e E uceka lotk. T ie-bars are spaced at 6-ft . 
centers, and are of the pat ent rolled weld less type. T h e track has 
been bonded throughout with 4/0 N eptune bonds. 

T he car sh ed h as been built to accommodate six doubl e-deck 
cars. Th e main shed proper contain s pit accom m odation fo r fou r 
cars. 

The overhead equipment is on the span wire sys tem fo r a pres­
sure of 500 volts, and is of a part icularly n eat and rig id construc­
ti on. E ach of the six cars has a seating capacity of fo r ty-eight 
persons, twenty-two inside an d twenty-s ix outside, and is sup­
plied with a compl ete elec trical equipment . T he motors are 
D ick, K err 's standard 25-B type. 

The E xe ter City Coun cil has accepted t h e tender of D ick, Kerr 
& Company, of L ondon, for practically the wh ole of th e work 
in conn ection with it s tramways which it antic ipates commencin g 
immediately. A large number of t enders were sent in , b ut D ick, 
K err & Com pany appear to h ave carri ed off the wh ole of th e 
work , including construction of the track, overh ead equipm ent , 
th e conduits for underground cables, which will , of course, be 
sub-let, and the supply of twelve electric cars. T he pr ice fo r t h e 
track construction is £29,227 ; for th e overhead equipment , 
£ 6,341 ; for the under g round cables, £2,897, and for th e electr ic 
cars, £ 6,933, th e total fo r the whole order being £42,055 17s. 9d. 

The Not ti ngham City Council has decided to seek Parliamen­
tary powers to ca r ry out a further large extension of the city's 
elec tric tramway sys tem, upon which , up to the present, over 
£ 600,000 have been spent. T he extension is t o m ee t th e needs 
of a di st r ict in th e eastern part of the city , which is becomin g 
increas in gly populous, and it is estimated to cost £ I 10,000. T he 
lines will invo lve the demoliti on of much old and insanitary prop­
erty, which has long been condenm ed. 

H eari ng that seve ral r ailway compani es were having directly 
driven pet rol cars desig ned for their branch and suburban se rvices , 
the co rporation of P erth det ermined to try a tramway car buil t 
on sim il ar lines before fa cin g such an expenditure as electri city 
woul d need. It was therefo re decid ed to ge t a tramway car from 
M ess rs. Stirli ngs, Limited, of Granton H arbour, Edinburgh , dri ven 
direct from a petro l engine. T his vehicl e is built fo r t he narrow 
gage (3 ft. 6 in s.) of t he P erth lin es, and seats fo rty passe ngers , 
eighteen in sid e and twenty-two out. T he en gine is t he sam e as 
is used in Mess rs. Stirlin gs' omnibuses and lo rri es of the larger 
type, being a four-cylinder one of 20-brake hp. As the P erth lines 
have a number of bad curves, th e speed limit will be IO m il es an 
hour. Powerful hand brakes ar e provided, acting on all th e 
wh eels. T he car is well fini sh ed, and looks very neat. T he roof 
is of the cloubl e-cleck type, and g ives plenty of room in side. Cur­
tains are fitt ed , and stained g lass used in the upper windows. 
Pas se ngers can communicat e with th e guard and dr iver from th eir 
seat s. The exterior is painted in pale ye ll ow, with deep red 
pan els and gold lettering, "Perth Corporation Tramways." 

T he full service of electric train s t o be run on t h e 37 mil es of 
railway in the neighb orhood of Newcas tl e, upon the conversion 
of which from steam to electric traction th e North-Eastern Rail­
way Company has been engage d fo r the pas t eighteen m onths, 
was commenced last month. Sir George Gibb, the general man ­
age r of t he N orth-Eastern , h as thus m ade good the promise he 
gave when th e fi r st secti on of t hese lines was opened fo r electric 
working in April last- namely, that th e whole work should be 
completed by J un e 30. I n t he time tables of th e company fo r 
July to September , which have just been publish ed, fo ur and on e­
h alf pages are taken up with t h e announ cements of th e electric 
trains. Th ere is to be a circular service runnin g every half h our 
between N ewcastl e ( Central) and N ewcastl e (New B ridge Street ). 
v ia W all send, Tynem outh and Monkseaton, in addition to t h e 
local services betw een the Cent ral Station , N ewcastl e, and Monk­
seaton, and between Benton and N ew Bridge Street, N ewcastl e. 
T h en hourly train s are t o be run by electricity betwe en Newcastl e 
(Central) and T ynemouth over th e Riverside bran ch , and , further , 
there is t o be a se rvi ce of express electri c trains between New­
castle and Monkseaton , Whitl ey Bay and Tynemouth , via Back­
worth , covering the journ ey to th e coast in twenty minutes. 

Dou btless th e train s will be made more freque nt wh en th e initial 

difficulti es of startin g th e new sys t em of working have been over ­
com e; but it is highly credit abl e t o the railway company and to 
t he electrical contracto rs, the British Thomson-Houston Com­
pany, of Rugby, that they h ave been abl e to brin g the whole of 
the electrifi ed lines int o use within so short a time after th e con­
version was dec ided upon. 

A contrac t h as just been entered into betwee n the Count R amon 
de Be ren guer, of Gerona , Spain , and W. T. Mc Caskey, York 
H ouse, N orfo lk Stree t , St rand, L ondon, E ngland, under the 
terms of which a company with the titl e of Sociedad Hidro-Elec­
t r ica Del T er is t o be fo rmed, to develop a water -power of 1500 
hp on th e River T er , P rovince of Gerona, Spain , and to distribute 
the fo rce fo r lighting and oth er industri al purposes to Gerona, 
t he capital o f the prov in ce, San F eliu de Guixols , P alamos and 
o th er towns in th e vicinity. Th e capital of the company is to be 
3,000,000 pesetas, bein g 1,500,000 pese tas of series " A ," or pre­
fe rred sha res. and 1,500,000 pesetas of series " B," or common 
shares. All the m achinery, a pparatu s -and suppli es will be pur­
chased by W . T. McCaskey, York H ouse, London. 

A. C. S. 

PARIS LETTER 

(From Our R egular Correspondent.) 
T he great cutting made in front of the P ari s Opera House to 

provide th e O pera station for the Pari s Metropolitan Railway 
has at las t , aft er about a year of obstruction, been covered, and 
the interior works for th e new stati on are well advanced. It will 
be rem embered that thi s station co mprises som e three levels , 
each level for a separate lin e runnin g E.-W ., N.-W . to S.-E. and 
NE.-SW. The top st ory only is as ye t completed, being for the 
new No. 3 lin e (Cource ll es-O pera ) . The earth was transported 
by tunn els as fa r as the O uest R ail way st ation of St. Lazare, and 
t here placed o n th e o rdinary cars. The h eavy traffic on the streets 
under which thi s lin e runs made necessary thi s m ann er of di s­
po sin g of the displaced material. O ver 300,000 tons of earth and 
li mestone were in this way removed in ten m onths, and P ari s 
was ignorant of the wo rk in hand. 

T he Metropolitan Ra il way Co mpany is still looking fo r a re­
liable in sulato r fo r its third rail. The present insulat or has given 
rise to m any sli ght acc idents, especially during the fall o f 1903. 
T he insulato r consist s of ambro ine, the thickn ess and quantity of 
which is too small for th e current , especially when exposed to the 
weath er on th e exterio r lines. T h e third rail is r ath er heavy, 
about 100 lbs. per yard (50 kg per meter ) . It is said that the cur­
rent lo sses fro m defec ti ve insulato rs amount s to several hundred 
k il owatts. 

T he o rder fo r motor and t rail -cars fo r th e U nde rground E lec­
tr ic Rail ways Com pany, of London (Di stri ct Railway, M r. 
Ye rkes' group), was placed in F rance entirely on th e question of 
price. T h e joinery work is co nsiderab ly cheaper in France than 
in E ngland, even wh en takin g the transportation charges into 
account. 

I t appears that accidents to workmen are quite numerous on 
t he new third-ra il extension of the Paris-O rl eans Railway. E very 
clay on th e average a m an is severely shocked, and this is 
undoubt edly due to the negligence of th e m en alon e, as is clearly 
proved. The new locomotives h ave been run as high as 100 kms 
per hour, with sati sfac to ry result s. 

T h e immense fac iliti es which I taly offers fo r expl oitation of 
small r ive rs and m ounta in falls, o f which there is an abundance 
eve rywhere, have lon g been pointed out in these column s. A new 
company has just been fo rmed to und ertake the harnessin g of 
the river Adda, in the st ate of Trezzo, for industrial u ses. Th e 
capital is som e 2,000,000 lire ($400,000) , and is sub scribed in g reat 
par t by the M ilan Edison Company and th e Crespi family. 

Th e O uest R ailway Company seems inclin ed to consider the 
electri c traction fo r the St. Germain lin e, 12 miles from Pari s. 
T h ere are m any inte rests ye t to be reconciled before the scheme 
will make much headway. 

Som e s tatements have been made to the effect that the trans­
for m er of 2000 kw now at Niagara is the largest in the world. It 
would appear that this · is not th e case. There is now in course 
of erection for the Societe Electro-chimique de la Romanche at 
L ivet, near Grenoble , six transformers , each of 2500 kw output. 
T hey are built by Brown-Boveri & Cie., of Baden, and are oil insu­
lated, water cooled. Three of them are destined to raise the genera­
tor voltage of 3500 volts to 32,500 volts, and the other three, in­
stall ed at Grenoble, reduce 32,500 volts to 5000 volts. 

T est s are still being carried out by the city authorities on a 
new fo rm of paving, consisting of the usual (Travers) asphalt , 
in which is mixed a composition, mostly of powdered granite. 



AUGUST 6, 1904.] STREET RAILWAY JOURNAL. 215 

The new paving is sa id to be non-slipping, very resistant to wear, 
and supports an inten se traffic. It is to be hoped that it will be­
come standard in place of the deplorable wood blocks, whi ch give 
such poor results along the main arteries of traffic, especially 
where railways run. 

The general situation in France for electrical matter s is im­
proving fast, and now would appear t o be a fitting time for Amer­
ican representation. The needs of th e market should be studied , 
and supply material should be able to make a good showing when 
properly pushed. M. V. 

----·♦----

NOTES FROM GERMANY 

[From Our Regular German Correspondent.] 
Within recent years German stree t railway companies have 

1iot been annoyed as much as they fo rmerly were by the impor­
tunities of the inventors of impracticable life-saving devices, such 
as fenders and wheel guards. It is worth noting that th e great 
maj ority of such inven tors is composed of non-technical men , 
probably because no other mechanical contrivance is so familiar 
to the general public as a stree t car. These laymen inventors 
usually expect that they will make a large fortune by some s in gle 
invention, and as they fail to realize th e practical difficulties in 
the way, their effort s go no further than wasting considerable 
money and condemning the railways for r efu si ng to adopt their 
"positively life-saving" appa ratus. There are, unfortunately, no 
statistics available relative to the useful life of fender patents, but 
it is known that t o-day there are a t least a thousand of th em in 
existence, and very few of their inventors have ever recovered 
their expenses. Statistics are available, however , regarding the 
life of all patents issued in Germany, from which it is plain that 
only a very small fraction of the patents issued attain commercial 
success. 

Th e average age of all German patents since the founding of 
the Pat ent Office is only 4.7 years. Of the 106,682 applications 
granted between 1889 and 1903 inclusive. 31,466, or 30.6 per cent, 
had not expired. Of these, 14.217 were in th eir first to third 
year, rn,561 in their fourth to sixth year, 3482 in their seventh 
to ninth year, 2o85 in th eir tenth to twelfth year, and 1121 in 
their thirteenth to fifteenth yea r, the latter year involvin g the 
expiration of the patent. In 1903 th e annual fees required in 
Germany were paid for only 138 of the patents issued in 1889, and 
of this number 29 must be classified under "Dyestuffs" and IO 

nnder "Electro technic. " No other classification had more than 
6, and in 40 classes every patent had been permitted to go by 
default before th e fifteenth year! In all, patent fe es for the fif­
teenth year were paid on 1340 patents. As 50,780 appl ications 
had been granted by the end of 1889, it is evident that only 2.6 
per cent at tained the maximum legal life. Despite th e innum­
erable fender patents, not more than ten of th ose over fiv e years 
old were considered worthy of further protection. Would-be 
fender inventors may well draw a lesson from these fi gures. 

The report for 1903 on th e electric railways of Saxony has 
recently been issued by the officia ls of that kingdom, a nd shows 
that while there were no important extensions there was an in­
crease in ca r s, passengers and r evenue, and a decrease in acci­
dents. The length of all street railways and cable railways is 
g iven as 4o8.4 km (245 mil es), an in crease of 9 km (5-4 miles) 
over 1902. The rollin g stock compri sed 1o81 motor cars and 519 
trailers, the fir st coYering 45 ,600,000 car-km (27,300,000 ca r­
miles), and the latter 9.000,000 car-km (5,400,000 car-mil es). T he 
number of passengers carri ed was 167-400,000, against 154,000,000 
in 1902. Th e lines of Dresden and vicinity, embraci ng 130 km 
(78 miles), carried 77,000,000 passengers, and th ose in and about 
Leipzig 6g,ooo,ooo o n lines covering 112 km (67.2 mile s.) The 
accident s numbered 330, or 23 less than in 1902. Of these, 273 
were injured and 16 k ill ed in 228 colli sions. Carelessness in en­
tering and leavin g ca rs caused injuries to 87 pas sengers. The 
ratio of passengers carri ed to passengers injured wa s 1,000,000 
to 1.63. 

T he use of self-contained motor cars on li ght railways, instead 
of the customary steam-drawn train s, is meet ing with increasing 
favor. While thi s wi ll open up a very pro mising fi eld for electric 
tract ion, the supporte rs of th e latte r must reckon with the com- · 
petition of steam and gasolin e motor cars which have been de­
ve loped recently to a hi gh state of efficie ncy. ln thi s conn ection 
the figure s which w m e railways have published relative to motor 
ca r operation deserve the serious attention of the makers of elec­
tric railway apparatus. A I-1 un garian light railway give s the fol ­
lowing data obtained in 1903: 

The motor cars consisted of two steam cars (de Dion- Bouton) 
and one gasol ine car (Daimler.) The performance of each car 

was as follows: Speed, when traveling alone 40 km (24 miles) 
an hour; with three trai lers weighing six tons, 30 km (18 miles) 
an hour; with freight cars weighing 26.4 tons. 15 km (9 mil es ) an 
hour. The three cars traveled 93,189 car-km (55,914 car-miles) 
in 1903, carri ed 140,350 passengers and brought in a revenue of 
71,695 kroner ($17,386.) The operating expenses with steam cars 
proved to be 21.29 hell er per km (8.6 cents per mil e.) The cost 
of power (exclu sive of lighting) was 7 hell er per km (2.8 cents per 
mile), and of r epairs 4.4 h eller (1.8 cents. ) The o perati ng ex­
penses when usin g the gasolin e car were 22.05 heller per km (8.9 
cents per mile), power costing 9.8 heller per km (3.95 ce nts per 
mile), and repairs 4.5 heller (1.8 cents.) It is expected that th e 
cost of gasoline can be brought down to 5.7 h eller (2-4 cents.) 

This line operates through a sparsely settled di strict and under 
the old condition s frei ght and passengers were ca rried on the 
same train. the se rvice being slow and un satisfactory. Since th e 
int roduction of th e moto r ca r s, tran sporta ti on cos ts have been 
re duced 58 per cent , far e per passenger has b een r educed 43 per 
cent, in crease in gross earnings 80 per cent, decrease in operating 
expenses 30 per ce nt . It should also be borne in mind that a 
locomotive covered annu ally only 30,000 km (18,000 mil es), while 
a motor car can cover twice as much in the same period. It has 
been found that the life of ·the track is longer under motor-car 
operation, despite the greater mileage. Even if motor cars do 
not g ive as good returns as locomotiv es, they should be preferred , 
owing to th e more frequent service that they can give. With 
these fact s before them, why sh ould the electrical compani es 
hesitate to enter such a promising field? 

Here and there are found electric cars which have been espe­
cially designed for serYice on li ght railways. One of these cars, 
which appears to be g iving satisfaction. is made up as follows: 
The car consi sts of two similar self-contained single-truck cars. 
conn ected by a middle platform. Each truck has a wheel base 
of 4 m (13 ft.) As the middle platform is_ swiveled to the end 
platforms of th e single-truck cars, the entire car can pass around 
curve.s. The wheels are I m (39.37 ins.) in dia. The total length 
of the car between buffers is 18.9 m (62 ft.), width 3.12 m (IO ft. 3 
ins.), and height abov e rails 3.8 m (12 ft. 6 in s. ) The h eight 
of the car body interior is 2.5 m (8 ft .). The motorman's vesti­
bules, wh ich are separated by sliding doors from the rest of the 
car, have each standing-room for five passengers. Each of the 
two regular compartment s seats forty passengers, and the middle 
plat form offers standing-room for eight more. 

The battery equipment consists of 148 cells , placed in air-tight , 
hard-rubber receptacles under the seats. The capacity of thi s 
equipment is 430 amp-h ours, discharging at 140 amp, and 365 
Yolts. T he batteri es are charged at 480 volts from the power 
supply of the Dresden railway system. The operating equipment 
consists of fou r flexibly -supported four-po le serie s motors, each 
giving 27 hp at 36o volts. The motors are coupled in pairs, and 
may be operated either series-parallel or straight seri es. The 
braking equipments, besides a hand brake, include magnetic 
brakes, four of which, when. short-circuited through their sole­
noid , give a braking effort varying from 2000-2400 kg (.iooo-4800 
lbs.), distributed over sixteen brake-shoe s. Two regulation 
stoves are used for h eating. T h e speed of thi s car is 45 km (27 
miles) an hour; its weight , without passengers. 44 tons. 

It may be said of Berlin that it is very slow in deciding impor­
tant transportation ques tion s, refusing permi ss ion to th ose who 
desire to build new lin es, while at th e same tim e doing nothmg 
on it s own account. 

Th e traffic from east to we st is well deYeloped , due to th e 
ea rly introduction of ra ilways coveri ng the necessa ry avenues of 
travel. which fortunat ely were wide en ough to permit the effi­
cient handling of h eavy traffic. In thi s direction car s (frequently 
including a trailer) run o n 25 seconds' headway for about 4 km 
(2.4 miles) before diverging to other ro utes, but still maintainin g 
very sh ort headways on the principal s treets. For thi s reason 
omnibus traffic is not so large in thi s di st rict as in others. 

Traveling no rth, h owever, presents very different conditions. 
Friedrich Strasse, the m ost fr equ ented thorough far e, is so nar ­
row as to make impra ct icable th e construction of a st reet railway. 
A lthough there are several lin es on parallel s tr eets. they are 
o bliged to take such long detours to avoid the great avenue 
known as "Unter den L inden" (which m ay be cro;sed only at 
one point) that the public generally prefer s either to wa lk or to 
ride on the o mnibuses, which are not hampered by street railway 
restri ction s. The omnibu ses lo ng ago proved 11tt crly unable to 
cope with this traffic, ;111d a s a consequence se\·e ral attempt s have 
been made by private companies to secure a franchi se for an 
underground railway for thi s sec ti on. but the municipality refused 
permiss ion because th e city o f Berlin co ntemplated building the 
snbway it self so me tim e in th e future. At last. matters have 
reach ed this stage: Th e city's buildin g commissioner, Herr 
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K rause, has finally compl eted hi s subway plans, whi ch h ave b een 
approved by the city' s transpo rtatio n committee. T his action is 
expected t o bring m atter s to a head, as th er e is li ttl e doubt o f 
th e approval of the hig h er State and city authoriti es. It appears 
fro m the accepted plans that t he new s ub way wi ll run from north 
to south and b e 8.04 k m (4.8 m iles ) long. _An ea rly de sign 
call ed fo r curves of 6o m ( 197 ft .) radius, but it was det ermined 
later to have n o curves of less than 125 m (410 ft.) radius, owing 
to the dec reased life o f equipment caused by such short curves 
as a re used in th e fir st B er lin and P ari s subways , and also on 
the Berl in eleva ted ra ilway. The cost of the n ew subway is 
p lace d a t 49.000,000 m arks ($12,250,000) , to be secur ed by a special 
lean. I n a dd itio n , 1,500,000 marks ($375,000) a re t o be set aside 
fo r renewal and reser ve fu nd s, and 3,500,000 m arks ($875,000) tor 
pu rc hasi n g cond emned proper ty. The present priva te e levat ed 
and under g round lines a re so a rrange d as t o offer no h indrance 
to the buildin g o f the new line. 

A fter consider abl e a rg ument , it has been decided to have two 
classes of car s, fo llowin g th e m eth od of th e elevat ed lin e. O n 
th e latter , 15 per cent of the passe nge rs pay th e hi g h er class far e, 
wh ich is 50 per cent m o r e than th e lower class fa r e. T h is d is­
t inctio n has bee n fo und to p rove a valuabl e so urce of add itio na l 
in com e. T he fa res will fo llow th e sch edule of the Berliner Stadt­
Lahn ( steam ), nam ely , IO pfg. (2½ ce n t s) up to fi ve s ta tions; fo r 
t he r em ain in g s tati o ns, twe lve o r thirt een in a ll , the fa re will b e 
20 pfg. (5 ce nts). As no t ed befo re, passe n ge r s in the hig her class 
coach es will pay 50 per cent additio nal. 

HADFIELDtS STEEL FOUNDRY AT SHEFFIELDt ENGLAND 

R efer en ce has been m ade in the L ondo n letter in thi s is~ ue to 
the visit of the In corpo ra ted M unicipal E lectri cal A ssociation to 
H adfield 's S tee l F o undry Company, Limited , in Sh effi eld , an d as 
it possesses one of the la rgest steel foundri es in the world, perhaps 
the following fa cts will be found interesting: 

T he comp any now owns two steel wo rks, hav in g a to t a l a r ea 
of So ac res, and employing ab out 4000 m en . T h e o ri g ina l wo rks, 
kno wn as th e H ecla W orks, we r e establish ed by th e la te R obert 
H adfield , at Atter cliffe. Th e new works, at T in sley, we re opened 
in A ug ust , 1897. The stee l fo undry a t Tin sley is th e lar gest in 
th e world, b ein g rn2 0 ft. lo n g and cover in g 6 acres. T here a r e 
twenty overhead electri c trave lers, of a capaci ty up to 20 t ons. 
and th irt een electri ca l j ib cranes. O th er pn eum ati c and elec tri c 
appliances a re in use in th is fo un d ry. T h e ann ealing sh ops a re 
in th ree separate buildings, and coye r a n area of 50,000 sq. ft. 
T here a re twe n ty-three ann ealin g furnaces with overh ead elec tri c 
cranes. T h e fettling sl10ps a re in two sepa ra te build ings, and 
have an a rea of 45 ,000 sq. ft.; th ese a r e fill ed with electri cal cranes, 
and a lso o th er electri cal m achin ery. T h e g rindin g sh op is a pa r t 
o f the fe ttling de partmen t. It has fi ftee n se t s of em ery ston es, 
which a re all connected up to dust exhausters to kee p the atmos­
ph er e pure. 

l n th e smithin g departm en t th er e a re som e very la r ge h am ­
m er s, t her e bein g a special hammer fo r fi tti n g wheels on to axles 
by Hadfi eld ' s fast m ethod. T h e sm ith in g sho p and co ll iery tub 
departm ent cove r an a r ea of 46,000 sq. ft. A ll tools in th e patt ern 
shop are elect r ically dri ve n . T he bu ildin g co\'e r s an a rea. of 96,000 
sq. ft . on o ne fl oor. Th e woodwork in g m ach inery is also of the 
most m o dern desc rip tio n . T he pat t ern sto r e is an impo rtant d e­
partm ent , as la r ge number s o f patt ern s ar e r equired fo r the va ri ed 
work ca r r ied o n in the steel fo und ry. Th er e a re twe lve bu ildin gs 
in a ll fo r sto rin g pa ttern s. th e floo r ar ea be ing 35,000 sq. ft. 

In the track co nstruction departm ent switch es and crossings 
fo r ra ilway and t ramw ay pe rman ent way wh ich have b ee n m a de 
in the fo undry a r e put t ogeth er as th ey would b e la id o n th e 
ground fo r ac tual wo rk. Th er e is a power pl ant fo r b ending ro ll s 
and punchin g and sa wing m ac hin ery. Th e lay o ut fl oor , which 
is board ed th ro ugh out , cover s an ar ea of ab out S acres . 

T he m achin e shops a re all of lar ge size, co\"e rin g an a rea of 
abo ut 3 acr es. T hey a r e fitt ed with a lar ge n umber of electrically­
dr iven m achine tools. Th ere a re nin e overhead electric travelers. 
T he buildings a re 435 ft. lo n g, and th er e are t en bays in a ll. 

T he power statio n , hav in g a to tal of 2100 hp, h as S uni t s. T he 
dy nam os a re all dr iven by cross-co mpound Co rli ss en g ines . T he 
en g ines all exhaust into a cen tral condensin g pl ant, wa t er fr om 
th e R iver D on bein g use d . Current is supplied from th is statio n 
to wo r k th e 225 m ot or s. varyin g fro m ½. hp up t o 150 h p. 

Hadfield's Steel Foundry Company, Limited, produces cast ings 
and for g in gs for all bran ch es of en gin eering work. T h e manage­
ment has always m ade a point of providing special steel fo r dif­
fere nt classes of work , acco rdin g t o the 'Tilechanical properti es 
needed for the working conditio ns, This system has necessi-

tated an extensive laboratory and scientific st aff , both for chemica l 
a nd physical tests. T his is a special feature to which the chair­
man and m anaging directo r , R. A. H adfield, has a lways given 
parti cular att en tion . O ut of this have g rown several special 
grad es o f s tee l which a r e n ow well known in th e engineering 
t rad e. T h e most prominent and best known among engineers 
is Hadfield's ''Era" m angan ese steel. This steel is very largely 
used fo r specia l perman ent way work , fo r t ramways, railways and 
dock work. It combines, in a m anner no t possessed by any 
o ther mat eria ls, the t wo quali t ies o f h ardness and toughness. 
T he m ater ial is so ha r d tha t no steel tool will cut it ; at the same 
time it is so t ough tha t pi eces ½ in . thi ck can be bent nearly 
do uble cold without cracking. T hese qualities make it specially 
suitable, t herefo re, fo r 1 a il way swi tches and crossings , and the 
co m pany ha s introduced a syst em o f producing these parts in 
one ca sti n g t o take the p lace of t he o rdinary st ee l b uilt up points 
an d crossings g enerally in use. 

----♦•----

SPECIAL TROLLEY CARS IN BOSTON 

T he I3 os t o 11 & N o r thern and the O ld Colo ny Street Ra ilways, 
whi ch o pe ra te som e 900 mil es o f elect ri c lines north and south 
of B osto n , have a rranged to co nduct a series of special ca r excur­
sio ns thi s sum m er t o all t h e principal seash o re reso rts and o ther 
places o f hi storic interest radia ting fr.om the ci ty o f Bost on. 
T hese trips wi ll be ·run only in p leasant weather , and a t the lead­
in g places g u ides will m eet the party and conduct t hem to places 
of in teres t . if so desir ed. Meals and o ther accommodations will 
be a r range d for a t t h e request of th e passenge r , and round trip 
tickets will be sold including m eals a t d iffer ent ho t els. 

As the companies :i re m aki n g a n expe riment a nd w ish to find 
o ut wh ether or no t th e in cr ea se d fac iliti es fo r t ravel in thi s man­
ner will be apprecia ted, o nly weekly t rips will be run by the 
spec ia ls , beginn in g A ug. 2. It is qui te likely th at the patronage 
will necessitate the making more fr equent t r ips, and the per sonally 
conducted troll ey trip in New E ngland is probably destined to 
beco m e a feat ure of travel during th e pleasant summ er weather. 
\ Vhile some of the trips a r e withi n a rad ius of 25 mil es of Boston. 
o t hers a re plan ned to run arou nd Cape A nn a nd th ro ug h to 
Newpor t, th e lat ter b ein g a d istance of So miles from the Hub, 
and in all cases the specials will b e run th ro ug h without ch ange , 
being the longest trip in New E n gland by trolley without change. 
T he trip s will be u nder th e per sonal super visio n o f R. H. D errah , 
th e t ro lley excu rsion expert. 

----♦----

PROPOSED POLYPHASE RAIL WAY IN DENMARK 

A sho rt reference was pub li sh ed in the Pari s let t er o f July 2 to 
a lo n g electric rai lway proposed be tween F r ederikesund an d 
N estred. F urth er parti culars of thi s li ne are now available. The 
to ta l ·1eng th is 96.23 km ., a nd the Ganz th ree-phase system will 
be used. T he cost of elect ri cal equipm ent , in cluding overhead 
lin e , power stati on , sub -stati on s. fo urteen doub le-t r uck m o to r 
ca r s, and six elec tri c tra il ca r s, is $8,01 7 pe r km. of track. A ser­
Yice o f about 9000 train-km per track-km pe r year is contem ­
pla t ed, t h e passe nge r t rains t o run at 50 km per ho ur and th e 
fr eigh t tra in s a t 30 kn.. T he co m pany will be k nown a s th e 
Sjae lland .:\1idcl le Railway. 

----♦----
NEW CARS FOR NEW YORK ELEV A TED 

T he I n terborough R apid T ransit Company ha s o rd ered on e 
hundred n ew "traile r " ca rs for it s elevat ed lines a t a cost of 
$350,000. I n a sho r t t im e a ca r wi ll be added to each t ra in on 
the T hird A Yenue line which run s t h ro ug h th e " rush" h ours, 
ma king seven-car tra in s in stead of six, as a t present. Th e plat ­
for m o f the City Hall station is be ing lengthened t o accomm o­
dat e the longer t rain s, and the ext r a ca r s will be p ut into service 
as soon as th is w ork is fini shed. 

Of th e o ne hundred new ' 'tra il er s" order ed, fi fty will be made 
by t he St. Louis Car Com pany an d fifty by the W ason Manufac­
turing Company, a lthoug h the trucks fo r th e car s built by the 
latter com pany will b e m anufac tured by the St. Louis Car Com­
pany. T h ese trucks wer e especially designed by Frank Hedley, 
general superintendent of the Interborough Rapid Transit C:9m­
pany. 
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THE ELECTRIC SLEEPING-CAR SITUATION 

J oseph W. Selvage, g eneral manage r o f the H olland Pa lace 
Car Company, of Indianapolis, ha s been going over th e va rio us 
roads between Indianapoli s and Zanesvill e with a view to pl ac in g 
in o peratio n th e lon g-talked-of interurban sleeping car se rvice 
through Central Ohio and Indiana. H e has conferred with the 
operating departments o f the vari ous roads, and thi s week will 
go to Bost on t o t ak e up th e matter with the Tucke r-Antho ny and 
A ppleyard interest s which control several of th e O hi o roads that 
would be traver sed. It is understood that the H olland Com­
pany' s propositio n is t o o wn and operate the ca r s and furni sh a 
porter and charge th e vari o us roads a ce rtain am ount fo r th eir 
use. The di stan ce from Zanesvill e t o Indianapolis is a bout 235 
miles, a nd the large cities en rout e are Newark, Columbu s, 
Springfield, Dayton and Richm ond. As ha s alrea dy been point ed 
out by tl\ e STREET R AILWAY JOURNAL, a g reat m any st eam roads 
operate sleepin g ca rs over eve n sh o rt er ro utes than thi s, and they 
are patronized because traveling m en are willing t o make an all ­
night trip in preference to spendin g a good sh are o f' the day o n 
such a nm. It m akes no particular differe nce if th e elec t ric ca r 
takes an h o ur o r two longer for th e run , and th e lower fa re and 
absenc e of sm oke are points which wo uld b e g rea tly in favor of 
th e electric sleepers. It has been sta ted r epeatedly th at the trial 
o f the proj ect over thi s route has bee n held up on account of a 
low undergrade crossing at Richmond, Ind., but it is understood 
o n good authority that th e m ana gers o f some of the roads con­
cerned are fea rful that th e extrem e weight' a nd high power of 
the Holland ca r s n ow ready fo r o perati on mi ght prove too great 
a strain for exi sting bridges and power station s, which were de­
sig ned fo r much li ghter cars and m o tor s. 

•• 
EARNINGS OF THE INDIANA TRACTION ROADS 

It is gratifying t o kno w that th e Indiana traction roads h ave 
do ne a good business during th e fir st six months of the year, and 
all have m et their semi-annual interest payments, amounting t o 
a third of a millio n dollars, on bond issues. Th e past six m onth s 
were the m ost unfavo rabl e that Indiana traction roa ds have h ad, 
and wh en the compani es operating them were fl oa tin g capitali za­
tion and figurin g ex penses on th e ba sis of last yea r 's business, 
which was a r ecord-br eaker , th ey had an unusually h eavy t ask. 
One of th e largest , t h e Indiana Union Traction Company, on the 
g round of n ecessity , cut it s guarantee d di vidend on common stock. 

It is said that a number of Indiana traction roads the fi rst o f 
thi s year, tho ugh doing a larger bu siness to th e mil e t han they 
did in 1902, and a great dea l more in the agg rega te, ra n a very 
close ra ce with obli gation s, including operatin g expenses a nd 
fix ed charges. Th e busin ess at present , however , is very prospe r­
ous and profit abl e. Other tracti on companies are sh owing a 
good m arg in between these two item s, and when th e aggregate 
g ross in come a nd the aggregate o perating expen ses an d fi xed 
charges, including interest , t axes and other item s, of a ll of th e 
roads of th e State ar e cast , it is fo und that there is a margin on th e 
right side o f th e ledge r. 

Th e seven roads enterin g Indianapolis (excluding th e P lain fi eld 
line) ar e doing a business which, if the present r at ios are main­
tained , will give an aggrega te of $2,325,000 o r $2,500,000 g ross 
earnings in 1904. Aga in st these estimates th ere mu st be ch eck ed 
up o perating expen ses estim ated a t 50 per cent of th e gro ss ea rn ­
ings and fi xed charges aggrega ting $636,000, makin g a t otal o f 
$1,798,500. Som e of the small er companies that are m oderately 
capitalize d wi ll m ake good margin s on operati on s thi s year. T he 
Indianapolis & Mar ti n svi ll e Rap id T ran sit Company and the In­
dianapoli s & Eastern Ra ilway Company are r epo rted to be m aki ng 
upward of IO per cen t. 

F loods during th e m onth of March washed out m uch t rack an d 
oth erwise h indered operation and made addi tio nal expense. T he 
cool , lat e spring retarded park ga therin gs, etc., and yet all t he 
roads cam e through th e fir st six m onth s as m oney makers, and 
th e last h alf of th e year p ro mi se s exceeding ly we ll. Tractio n 
men are expecting a general im provement and an increase in th e 
trac tion bu sin ess this fa ll. Th e nat ional and Sta te compai o-n th e 
State Fair and a large numb er of conventions ye t to be h cld, will 
no doub t confirm their expectat ions. T h e fi x ed charges hav e 
rested h eavi ly on so m e of th e companies, as they have b een pay­
ing interest on bonds r overing m il eage that was not open for 
traffic until lat e in th e sprin g o r summer. Some of th ese exten­
sions will n ot only add to the busines s of their own mil eage , but 
will g ive conn ections with o ther lines, fro m which they wi ll secure 
a g reat deal of th rough travel a nd t ra nsfe rs. 

RAILWAY EMBEZZLER GETS HIS DESERTS 

George B. Ray, a lias F ord M . K inney, alias P hilips, alias J ohn 
Pu rdy, wh o was arrested Jun e 22, at Fort Lee, N. J., charge r! 
by the N ew J er sey & Hud son Ri ve r R ail way & Ferry Company 
with embezzlem ent , was t ri ed o n J ul y 20 a nd 21 before Judge 
Zabriskie. Severa l in spec tors, whom th e company had secured 
from D rummond 's D et ec tive Agency, of New York, testifi ed that 
they had been on Purdy's car when he neglected to register far es 
co llec ted. As a r esult of their testimony th e accused conductor 

·wa s fo und g uilty as charge d, and was senten ced July 25 fo r fo ur 
m ont hs in the H ackensack J ail. T hi s was the pr ison er 's fir st 
,onvicti on. H e wa s arrested four yea r s ago, charged wi th g ra nd 
larceny in Pine I sland, N. Y., but was not prosecuted as he 
sett led th e matter out o f cour t and th e prosecut in g wi tn ess did 
not appear. 

----♦----

PROGRESS OF OHIO INTERCHANGEABLE COUPON BOOK 

T he plan adopted by th e d iff erent roads of th e Ohio Interurban 
Ra il way As sociati on fo r an int er ch angeabl e coupon b ook, good 
o n all th e roads , has been h eld up fo r nearly th ree m onth s through 
the in ability of th e officials o f th e associa ti on to find a bondin g 
house that wo ul d go on th e bonds of th e va riou s roads . I t will 
be r emembered that the ag reem ent between the va rious roads r e­
q uired that each road pu t up a bond of $rn,ooo to ensure the 
carryi ng out of the agreement. The bondin g h ouses had never 
hea rd o f a propositi on of this kind and declin ed to make any 
ki nd of a deal that th e o ffic er s of th e asso ciatio n deemed sa ti s­
fact ory. If is understood that thi s di ffi cu lty has now be en sur­
mounted and the bonds placed , so that th e books will b e issued in 
the n ea r Tuture and th e plan will become o perati ve on the va ri ­
o us roads within a m onth or six week s. 

FIGHT OVER UNION TRACTION LEASES IN CHICAGO 

About a year ago a new lease was made between th e Chi cago 
U nion Traction Compa ny and th e underlying companies, whose 
property the Chi cago U nion Traction Company o pera t es under 
lease. T his new lea se was drawn up b eca use of th e fin ancial 
strait s in which the Chicago Unio n Traction Company fo und 
itself a ft er the receiver s were appointed, which made it im pos­
sible for th e company to carry out th e t erm s of the lease. T he 
m inori ty stockholders of th e underlyin g companies , wh o d id not 
like the terms of th e n ew lease, brought suit to have th e new 
lease declared ill egal. This suit r ecently oc cupied sixteen days 
before J udge Mac k. o f th e Circuit Court o f Coo k County. A t 
the close o f th e t rial th e Judge issued a temporary inj un ction 
fo r bidding the officer s of th e Chi cago Uni on Trac tion Company 
to p erfo rm any official act under the n ew lease un ti l he could 
re nder a decision as to t h e le gality of th e lease. T h e new lease 
reduced th e r entals paid t o th e underlying compani es. 

___ _._♦+----

PERSONAL MENTION 

MR. F . L. l\iIARKHAM, fo r several yea r s with George S. 
Hastin gs & Company, Cleveland, has becom e id enti fi ed with the 
J. G. Bril l Company and will trave l in the South . 

MR. E. W. LAWSON, for so me tim e assistant elec trical engi­
ne er of th e Canton-Ak ron and Cant on-N cw Phil adelphia sys­
t ems at Canton, O h io, has resigned t o accept a pos ition in th e 
electrical de partm ent of the Public Sen·ice Co rpora tion at J ersey 
City, N. J . 

MR. W. E . IRWIN, who fo r fi ve yea r s has been conn ec ted 
with Pacifi c E lec t ric R ailway Co mpany's interests in Southern 
California , r ecently appo inted city passenge r agent, has accepted 
an offer of the managem ent of th e Albuque rq ue (N . M.) Stree t 
Railway Company. 

MR. FR A NK E . L ONAS. of th e fir m of Lonas, Clendenin & 
M cCord, N ew Y ork. sa il ed July 21 on the French lin er " L a 
Savo ie" fo r P ari s. H e goes ab road in th e int eres ts of th e fi rm on 
railway bu sin ess, to close pendi ng- negotia tio ns fo r the securities 
o f two steam and two electri c railways, which the firm h as un der 
co ntract to fin ance and build. VVhile abroad, h e will go to Ber ­
li n and L ondon, and mak e pe rm anent fin ancial co nn ectio ns fo r 
t h e dispos iti on of th e securi t ies of th e larger propos itio ns in rail ­
ways wh ich the firm accept fo r fin anci ng. M r. G. O tto E lter ic h , 
represent ing th e firm , left on July 16, and wi ll ca rr y forwa rd the 
E uropean busin ess of th e fir m abroa d. Mr. Lonas ex pects to 
be go ne aho11 t six lo \ e n weeks. 
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C O M PANY Period 

_ I_ 

june '041 
" '03 
,. '0-1 
H '03 

A LB ANY, N . Y. 3 m., June '04 
U n ited 'l' racl.ion Co ___ 

1

a " " '03

1 

~~,:,Q4 43,274 
11,!ld 43,'i'3G 

3B,,osu 228,iu1 
8tl8,98t :!16,7!):J 

444,53(i 24!l,660 
4:11,5·J3 3Jtl,080 

I 

87,2d0 
34,~34 

l uS.8251 1G7,l8!1 

194,870 
11:;,4 43 

l m., Jun e '04 24,6135 
2:-i u74 

241,i'Si 
22G,70~ 

11,374 18,291 
BINGHAMTON, N , Y . I ·• '' '03 11,02~ 12 653 

J:30,8~8 119:89!! 
126,uOO 100,10:! 

Bingha m t on Ry. Co . .. ti" " '(14 
12 u " 'Oa 

1 m., June '041 
C HICA G O, I LL. I •· •· '03 

Chicago & M ilwaukee li " '04 
Elec. Ry. Co. ___ ........... b u O '03 

40,888 
22,48.1 

1Q8,t.',O 
9:1,721 

I m., June '04 1613,884 
M etropo li tan ,vest .; id e I " " '03 167 419 

El evated R . R , Co ____ (i " '04 1,llu3:3~~ 
(; " •0:3 1,037,812 

, l m., June •o~ 
N ort h w<>st ern ~ levate•I I ·• " '03 

H. lt. Co ---- ··-·-···--·· l.i " '04 1 
I) " '0::l 

Im., June '04 
South Si,le E l evate, ! I " " •ual 

ll. R. Co .... .. . . ....... . ti " " '04 
Ii " " '03 

CI N CINN ATI, O. Im., l\tay '041 
Cinc innati, .Newport & I " " 'O::l 

Co v ingto n L i i;ht. & 5 " " '04 1 
'l 'ra.ction Co ___ _____ 5 " u '03 

: m ,, June '04 
CL EVEL A~n. o. 1 .. .. •oa 

Cltn-e l a u,I , l'aines\'ill., 6 " •o~ 
.. ~ Eas l ern It. It. Co. U " 'Oa 

I rn., J 11ne '04 
CIPvPland & South west- I " " '(l:j 

102,3~:J 
!l!l .~56 

G51,14i' 
(i;!U 454 

122.107 
l:!i,i,97 
798,74~ 
7KG,71-t 

107,061 *64,42~ 
100,8!1] *:i9,688 
5llll,52"t * 80 1,!149 
4G!l ,1-tl "i,!1,888 

I 
44,1 32: 
411,542 

20t.758 
rnu,84u 

13,045 
11,487 
G0, 4G5 
55,910 

24,604 
2'2,885 

144'475 
I i0,880 m T mUou Co ....... j :: " ::::I 

1 m., Jun e '04 411,Mi *240,,37 
D E T R OIT, M ICH. l ' ' " '0.1 ::l~4,9% * 222,797 

D etroit U n i ted Ity._ .. G " '0-t l 2,085,319 * 1345515 
6 " '03 2,034,188 *121i'488 

11 m., June '04 M,377 26 258 
DU L UTII, MINN. I " " '0:3 59,0rn 29:!'il3 

Duluth Street R y. Co. {j " '04 292 745 lli8,953 
G " '03 294,891 173,53:.! 

I m,, June '04 
EAST ST. L OUIS, ILL, l " " 'Od 

"East St. L ouis & Su- 6 " " '04 
1,nruon Ry. Co_ ...... 6 " '03 

I 

116,108 51,13R2 
85,:/88 40,317 

594,218 292,097 
471,223 237,397 

25,702 
14 740 
90,lifl3 
5:J,874 

42,637 
41,20:1 

198,573 
189,2531 

!l,3191

1 

8 ,t,8 
~4.296 
35,494 

170.610 
16:!,1~8 
7:39,804 
816,700 

2,,119 
29,500 

123,79~ 
120,85!1 

64,426 
44,!l,1 

30-i. 121 
233,83ti 

1 rn., June '04 47,214 26,0-20 21.184 
FORT \VOR TH, T ~X. 1 " " '03 

N o r thern T exas T rac• 6 " " '04 
tion Co .. . .. •-········· 6 " 'OS 

GREENSBURG, PA. 16 m., June '04 
P ittsburg, l\lcKees- 6 " " '03 

port & Greenshurg 12 " Dec. 'Oa 
Ry Co 11' ' " " 'O·> . .. ····-- ---··· -- ~I 

40,88!! 1.9,293 21,5~6 
258,936 147,974 110,761 
20G,!l39 ll:.i,i30 94 ,510 

68,6451 
55.%7 

rn4 5'34 
99:308 

38,551 
32,935 
70,455 
57,520 

30,094 
2:3 .032 . 
54,079 

41,7881 

28,16; 
2:3 ,25!) 

1:J5,i0t 
1:33,024 

so.:·1n 

"·'"I 
--- ---1 
77~8721 
68,100 

····--! ------

21,3541 
211,!lfli 

10:.i,772 
105,328 

······1 
90,075 
82,82:.! 

538 444 
4!10,765 

16,517 
15,519 
!18,87b 
Sll,512 

10,029 
9,01 8 

60,547 
54,125 

14.064 1 

ltf~~ Ii a -t ,1u4 

11 4, l fiG 
3b,527 

~:fo2s 
32,U0:2 

21,28~ 
20,206 
!l:!,801 
8~,'i:.!5 

80,5a5 
i9,3 l ti 

21113,%0 
325,!)3/; 

10.60~ 
1:J,!)81 
24,!l14 
29,347 

11.156 
1 ,578 
50,414 
40.~85 

1 m., May ' 04 
HANCO CK, MI C H. l " 

H o ughton County S t. 12 " 
R y . Co .... . - -········ · 112 " 

" '03 
' 04 
' 03 

LON DON , ON T. l m., June'Ol 
L o ndo11 St. R y. Co-··· 1 " .. '08 

I MILWAUKEE, WIS, 1 m., J 11 ne '04,

1 

I M ilwaukee El. Ry. & 1 " " '03 
Lt. Co ..•••••••••••.••• ~ :: :: :gi 

I 

1 m., J une '0-t 
MINNEAPOLIS, MIN N 1 " " 'Oa 

T w in City Jtapid (i " " '04 
Tra n s it Co . . . . . _ . ..... 6 " '03 

1 m .• June •o~I 
M O N 1'REA.L, QUE. 1 " " •oa 

M o n tre al St. H y . lJo .. Iii :: " :&~ 

N ORFOLI{ , YA. 
N orfolk l tailway 

1 m., Ju ne '04 
& I " " '03 

Lii;h t Co ____ . . . . ti " ·o-t 
6 " 'U:3 

1 m ., June ' 04 
P HILADE LPHIA, PA. 1 " " '03 

American Railways ... j~ :: :g~ 

SAN FRANC ISCO,CAL. 
U'!it.etl R a i_l roa,1;; oi l ~;• J~.ne '.04 

:San F rouc 1s co .. ..... l 0~ 

SAVANNA H , G A. 11 m., M ay '04 
Sava nna h El ectric Co. 1 " " '03 

12" u '04 
12" " ' O'd 

SEATTLE, WASH, I m., Msy ,J 
Seat.ti e E l e ctric Co- . .. 1 " " ' 03 

12 " '03 I 
12 " '04 

I
I 1 m., M ay '04 

T E RRE HAUTE, IND. I " •· '03 
Terre Hau te E l e c . Co. 12 " " '04 

12 " '03 

I 1 m., June 
TOLED O, O. 1 " " 

T o ledo Rys . & L t. Co .. ~ :: 

'04 
'03 
'04 
'0.1 

OJ .,, e 
" 0 .g g 
"'"" .g e 
OJ 0 

Or,'.; 

44,463 31,034 13,42!! 17,8361 
4u,174 2",022 21.152 16.05 

t 3 ,!l07 
5,102 
6,0:.i'Z 

24 ,008 
5( '2,£'!!0 301,788 ~ 1.~08 195,181 

489,493 271,812 217,68 1 ] !)3,673 

16,441 
16, 111 

11<8,518 
182,1 671 

192J 
16 .!24 

ll,5al 
10,085 

130,li,2 
121.089 

12,100 
10,778 

4,909 
6,026 

57,846 
61,078 

7, l a4 
5,446 

3,455 
2.9i!l 

~ti.858 
32,875 

2,166 
1,8u0 

1,4!\5 
8,1197 

m .!lBR 
28,2• ·3 

4,968 
8,586 

2G:.i,!l06l l 28 488 187,47 75,:!86 62,238 
24!l,u84 121,334 12s.~:;o ; 2 ,134 56,217 

1,538,ti74 801,383 7:37,291 4,1~ .505 293 786 
1 4%,6i u 73-1,114 702,562 424,447 278,115 

3.0.1 411 
347 ,745 

2,059,2ll:! 
1,918,653 

"'-'"' ""J 1138,745 li8 9!l!l 
74,8!lt 121,61 1 
60,8!!0 l lfUO!l 

435,44 1 6::!7,946 
365,318 630,963 

!l:<5,8 ,5 l ,073,ll87 
922,372 990,281 

2~2 n1ol 1:31,589 
209,377 121,580 

l,7Gl ,!117 l.14!l ,!l36 
I ,!:>71,941 I 993,652 

65, l ~7 36,192 
5';,02!i ~8 ,2CO 

298,G88 181,:!41 
271,612 l 7li,ub5 

181,808 
118,734 

1,407,370 
4,214,798 

5'4,o:al 
488,11:31 

101,022 26,2~5 74,727 
87,797 24,198 U3,6UO 

fil l ,981 175,371 43ti 610 
578.289 164,007 4 rn:622 

28,915 
21,82(; 

117,447 
94,947 

17,689 11 ,227 
l ti,460 5,366 

108,5::!7 H.!l lO 
107,574 t 12,627 

4~.4811 25,895 l!l,586 10,878 fl ,708 
42, U40 2:l ,616 19,321 9,631 9,692 

530,608 305 5(,2 2'./5,10:i 123,130 101,975 
4~8,262 :.!!I0,471 :.!07,792 11 5,298 92,494 

"' .J 1311,500 "·"" " · ,., 40,770 181,797' 1~2,853 58,945 26,648 3i,297 
2,!.! 13,898 1,548,917 664,981 273,068 391,913 
1,994,ill 1,4~1 ,528 573,188 :.n9,97i 293,210 

46,637 31,~2'7 15,4 )0 10.250 
36,970 21,864 15,106 6,M3 

5,161 
R,57"Z 

6H,628 
48,969 

517,124 34K,1 58 170,96G 10'2,338 
396,996 275,~8 121,748 77,779 

148,635 *76,941 
14l,M5 *71,806 
825,858 * 456,964 1 
77i,17S *401,205 

7Ui94 41,642 30,052 
69,739 41,13.'i 28 ,604 

368,894 250.3(!) 118,545 
3,0,973 24i,o,o 128,9u3 




