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Chicago Franchise Matters 

THE STREET RAILWAY JOURNAL, 
114 Liberty Street, New York. 

We have announced so many times to our readers that 
negotiations for the renewal of the franchises of the Chicago 
city railway companies were again in progress, that we fear 

some may have taken it as a standing joke. Tedious these 
negotiations have been in the extreme, but it is not to be ex­
pected that such important matters could be settled in a few 
days. Whatever may be said regarding the obstructive policy 
of some of the city officials of Chicago, notably Mayor Har­

rison, there is no doubt that the local transportation commjttee 
of the Chicago City Council, which has had immediate charge 
of the franchise negotiations, has been painstaking and honest 
in its work. The Arnold report, which was arranged for by 
that committee, is but one example of the thoroughness with 
which it has attempted to do its work. It is but natural that this 
committee should attempt, in driving a bargain with the com­
panies, to get as favorable terms and as high compensation for 
franchises as possible. However, it is to be hoped that in their 
zeal to drive a good bargain for the city these gentlemen will 
not place such burdens upon the companies in the way of com­
pensation that the local transportation business will be crippled 
in Chicago for the next twenty years. Such an event would be 
nothing short of a great public calamity. That there is some 
danger of this just now there can be no doubt. The committee 
is now at work on a franchise for the Chicago City Railway 
Company, and it is understood that most of the details have 
been arranged, with the exception of the clause which provides 
for the proportion of the gross receipts which are to go to the 

city. ·what propprtion wi ll finally be agreed on no one knows 
;1t present, but it is practically certain that it will be higher than 
has yet been required in any city in the United States. 
· For those who have not followed the progress of the fran­

chise negotiations in Chicago, we may say that the situation at 
present is, briefly, as follows: The franchise of the two prin­
cipal companies, the Chicago City Railway Company and the 

Chicago Union Traction Company, on the principal streets of 
Chicago, are claimed by the city to have expired July last. 
T here is considerable doubt as to whether these franchises 
really <lid expire on that date, as an act, commonly called the 
"Ninety-nine-year 'act,'' passed by the State Legislature many 
years ago might be construed in such a manner as to give the 
companies ninety-nine-year franchises. The validity of the 
franchises under this act has never been passed upon by the 
courts, and the result, consequently, is entirely problematical. 
The general proposition which is being embraced in the new 

franchise extension ordinances is that the companies waive all 
rights that they might have under the ninety-nine-year act, 
and accept in exchange for these rights a franchise giving them 

a clear title to all the streets upon which they are at present 
operating, together with some needed extensions, for twenty 
years. In addition to this it is proposed that the companies pay 
a proportion of their gross receipts to the city. At the end 
of twenty years the physical property must be purchased of the 
companies by the city or a renewed franchise must be given. 

Relations of Employers and Workmen 
An interesting and instructive document is reproduced on 

another page of thi s issue in the form of a letter written by 
George F. Chapman, general manager of the United Railways 
of San Francisco, and intended fo r the guidance of newly­
employed platform men on that system. It is a straightforward 
statement of the relations between the employees and the 
company, defining the duties of the men and the attitude of 
their employer. Honesty, courteous treatment of patrons, 
conservative operation and strict observance of the general 
rules are the main requisites, and in return the men are as­
sured regular employment, promotion according to relative 
merit and fitness, and the support of the management. There 
is nothing more conducive to good service than a sense of 
security among employees, and nothing so harmful as lack of 
it. It is impossible to maintain discipline where influential 
friends are of more importance in holding a position than 
efficient service, but the motorman or conductor who has the 
general manager's word that if he is honest, patient and polite, 
careful and obedient, that he will not be unjustly deprived of 
his position that promotion is for him, and that any specially 
meritorious acts he may perform will be fully recognized, will 
soon realize that his position is a valuable one, and that the best 
way to retain it is by strict attendance to duty. In general the 
terms set forth in Mr. Chapman's letter are the same as those 
which are generally understood to form the basis of employ­
ment, but they have not always been lived up to in some parts 
of the country, and for that reason an explicit understanding 
is desirahle. 
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Stokers-Human and Other 
The "Question I3ox" of the P ennsylvania Street Railway As­

sociation, whi ch we g ive in part in this issue, contains much 

information suggesti ve of comment, but nothing more pertinent 
than the discussion of mechanical stokers, their merits and de­

merits. T he question is one that is emphatically a familiar and 
well-worn one, to which, perhaps, no final answer need be ex­
pected, but the experience brought out in this instance was 
more instructive than usual. S toker men in general may be di­
vided into two classes-those who like mechanical firing and 

those who do not, and as a rule opinions on the subject may be 
impolite and irreleva nt, but they do not lack variety or definite­
ness. 

Four questions on stoking were asked, the fir st relating to 
the minimum size of plant for which an automatic stoker was 
to be considered. As touching this point , the opinions ex­

pressed were prac tically to the effect tha t a ft er a plant was too 
la rge to Le handled by a single fireman the automatic stoker 

was worth looking in to, the cor responding horse-po\\'er being, 
say, 1000 to 1600. 

T he basis of thi s conclusion seemed to be that since a man 

was necessary anyhow to look after the mechanical stokers, he 

might as we ll be shovelling coal as doing work of supervision. 
T here are two cri ticisms to be made on opposite sides of thi s 
j udgment. It is he ld by some that the mechani cal stoker will 

do enough better \\'o rk than a fireman to justi fy it s use in al­

most any case. On the other hand, interest and repairs on the 
machine must not be forgo tten, and if these, fo r the sake of ar­
gument, equal a fi reman's wages, then there \\' ill Le no sa ving 

until a conside rably larger size is reached. T he answer really 
hinges on that pertai ning to the next quest ion in the box, which 
dea lt with the rela tive eco nomy, including operation and main­
tenance, as between hand-fir ing and automatic stokers. 

H erc there cropped out very radical differences of opinion, 
ranging from a claim of 30 per cent saving in coal down to the 

story of the automatic stoker squarely defeated by hand-firing. 
Some figu res given in cou rse of the discussion as to cost and 

the maintenance of a_utomatic stokers arc decidedly instructive. 
Figures fro m several Edison stations, while giving a material 

saving in cost of handling by the use of mechanical stokers, re­
por ted the extra repairs to be from 25 cents to $1 per horse 
power pe r annum.. Taking the insta llatio n cost of the stokers 

at $3.50 per horse po\\'e r, the maintenance account would seem 

to lie bct\\'cen about 7 and 25 per cent, with an average of 17 
per cent or so. T his looks high, and if t rue requires a very 

good showi ng in economy of coal to j ust ify the expense. In one 
answer an effi ciency of 11.25 lbs. of water from and at 212 

degrees was cla imed for run-of-mine coal costing $2.35 per ton 
in the bi n. T his is stated to have been a result about 30 per cent 
better than \\'as given by hand-firing, whi ch evidently must 
have been rather poor. On the next two questions, as to whether 
the same automatic stoker could handle both so ft and hard 
coal, and whether one could fo rce the output of the boiler as 
well as with hand-fi r ing, the answer dealt in flat co ntradictions 
as to fact, and, as usual, when statement s are contradictory, 
they failed to be illuminati ng. In fact, the sum total of all the 
answers does not greatly add to the chances of elucidating the 
subject. It is, however, an interesting and pertinent one, which 

is well worth study. 
The fact is, that taking all avai lable sources of information 

together, there seems to be a very wide difference of opinion as 
to the relative value of the two r ival modes of firing. Some 
excellent engineers uniformly recommend automatic stokers, 

while others as consistently prefer hand-firing. And undoubt­

edly these differences of practice and opinion spring from real 
differences in experience . . Each• man derives his ideas from 

the conditions under which he has personally worked; thus one 
whose natural fuel has been a low grade of Western soft coal 
will reach very different conclusions from one who regularly 

uses the best anthracite. On general principles, 1.he better the 
fuel, or the less fuel that has to be handled, in any given case, 
the easier it is for a skillful fireman to compete with an auto­
matic stoker. In plants where the fuel handled is only 2 or 2¾ 

lbs. per horse-power hour, one fireman can take care of 1000 

horse power with ease. In several of the auxiliary stations of 

the Boston Elevated Railway Company, two men per shift, a 
fireman and a coal passer, take care of 2000 kilowatts without 
difficulty, and the total fu el bill for the year is so moderate 

that the charge for maintenance of mechanical stokers would 
h_avc to be very much lower than the figures here quoted to give 
the slightest chance for economy. On the other hand, it is easy 

to see that in cases where the fuel to be handled rises to 4 or 5 
lbs. per horse-power hour, a single fireman can take care of only 
a very moderate capacity, and will have to work hard to do that. 
Then he is likely to ge t ca reless, and the evaporative efficiency 

of hi s efforts fall s off. 
This much is certain, however, that while good fuel gains 

little or nothing from mechanical stoking, , year by year, the 

world must learn to make the best of low-grade fuel. Almost 
the best opportunity fo r economy in steam generation lies in the 
study of the utilization of coals of low evaporative power. Good 

fuel will yearly get ~earcr, and furnaces and boilers must be 
planned to make the bes t of what is available. Herc there is 
a great future before the mechanical stoker. Its task is to 
handle la rge quantiti es of fuel so uniformly and cheaply that 

although intrin sically poor, the economic result will be good. If 
one knows how to make the best of automatic stoking with low­

grade fuel he has fourid the secret of cheap power. 

The Confusion of Fusion 
The gentlemen in charge of the literary bureau of the Citi­

zens' Union a re getting mixed in their dates and lame as to 

fac ts. Here is an abstract from a recent pronunciamento: 
''The l\Ictropolitan Stree t Railroad has made haste under the 

F usion admini stration to effect great improvements · in its 

equipment, substituting electrical for horse-power on all its 

cross-town lines." 

\ Vhile the street railway management has been eager all 

along to effect the improvements indicated it has not been able 

to sec ure the necessary legal consent, and we do not recall any 
ass istance that has been offered by the Fusion administration, 
or any other for that matter , toward increasing the transporta­

ti on fac iliti es. The company has been obliged to solve the 
problems itself, and if it were permitted to do so unhampered 
it would be sati sfied, but when certain measures were before the 
Legislature at Albany last winter, intended to enable the street 

railway companies of the State to effect improvements and 
extensions, Mayor Low opposed their enactment, and, according 
to hi s own statement, secured their defeat. It would seem, 
therefo re, that whatever improvements in the street railway 

service of Manhattan have been made were accomplished in 
spite of the Fusion administration and not through its good 
offices. But the most remarkable exhibition of borrowed 
plumage that has been displayed before the admiring gaze of 

this constituency in many a day is this: 
"The Manhattan Elevated Railway system has availed itself 

of the progressive attitude of this administration to make ex-
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tensive improvements upon its lines, the most conspicuous 

being the change of motive power from steam to electricity." 

Mayor Low's term of office began Jan. 1, 1902, and the Man­

hattan company had at that time not only completed its ar­

rangements for changing over the elevated system from steam 

to electricity, but it had ac tually begun to operate trains by the 

new motive power. We do not recall any remarkable di splay 
of activity, intelligence or comprehension of the situation by 

the present city administration during the agitation la st winter 

over the subject of transportation. Whatever may have been 
the merits of Mayor Low's administration, and in many respects 
it has been admirable, the least said about hi s "transportation 

record," under the circumstances, will se rve the best purpose 

for Fusion. 

A New Competitor 
l\fany of our readers will probably agree with us that ,vhile 

the description of the new German single-phase electric railway 

sys tem, given by our foreign correspondent in the la st issue of 

this paper, was not so complete in all its details as might be 

wished, nevertheless, the account furni shes a great deal of 

food for thought. Our correspondent is not yet able to state 

definitely the character of the motor from which the results 

were obtained, though, of course, it looks like a series-wound 

proposition, but the results themselves are somewhat startling, 

particularly the efficiency of the regulation. To be sure, the 
,vork so far has been purely experimental, and ,ve do not in 

the least know what snags the workers may have struck, but 

they certainly have developed a single-phase motor which, in 

some respects, is very remarkable. We have steadily been 

disposed to discount somewhat reports concerning single-phase 
traction motors on the ground that no single-phase motors 
have yet been put into ordinary commercial work which have 

anything like as good properties as those attributed to the ex­
perimental traction motors. And the common stationary motor 

is a very much easier proposition than the traction motor, both 

in its smaller demand for weight efficiency and in its freedom 
from the requirements of a large air gap. Yet we are bound 

to say that the Union Elektricitats-Gesellschaft, like the \Vest­

inghouse Company in this country, cannot fairly be suspected 

of an unlimited bluff, and we shall be vastly interested in the 

inevitable show-down. The results, so far publishable from the 

Union Elektricitats-Gesellschaft road, are certainly enough to 
whet curiosity as well as to provoke a certain feeling of lurking 

uneasiness. The foreign experiments on polyphase traction, 

which we have often described and commented upon, have 
promised a special, rather than a general, solution of the alter­

nating-current traction problem, and have, therefore, been of 
indirect rather than of direct importance. But a successful 
single-phase motor is a cat of quite another color, for it is 
easily applicable to general traction purposes. 

In this case the contact arrangements are simple enough, 

and there is no good reason why the motor should not be 

applicable to urban and suburban lines as well as to the long­

distance roads for which some sort of alternating motor is 
especially desirable. For ordinary street railways an alter­
nating motor has in itself no particular advantage. The usual 

direct-current railway motors are wonderfully reliable and 

efficient machines. The commutator troubles have been so far 

reduced that they are of relatively little moment, and are quite 

certainly much less than would be encountered in an alternating 

motor of the commutating persua sion . But on long suburban 

and interurban lines the advantages of a motor drav,:ing its 

current from alternating-current working conductors are very 

great, indeed, in the matter of cheap and effic ient rli st rilrntion . 
So long, however, as the a lternating system cannot conveni­

ently be used in the urban part of the general system, alternat­

ing cu rrent is in conveni ent in the outlying portions. The 

double-conductor system demanded by polyphase motors works 
against their general use, for the experience with double trolley 

systems of any kind is very far from encouraging. A single­

phase motor requiring but a si ngle-working conductor ca n ob­

vious ly be used as conveniently as any other motor if its other 

properties are good. \Ve have been awaiting with great in­

terest the equipm ent of the promised American single-phase 
roads, hut the Union Elcktricitats-Gesellschaft work shows 

plainly that our German friends have been far from idle, and 

arc prepa red to give us a run for our money in this as in other 

directions. We cannot afford to be outdone on thi s side of the 

water, and if we are to retain supremacy in the supply of elec­

trical apparatus it is high time to be up and doing. A really 

good single-phase traction motor will stir up th e art most sur­

prisingly when it really comes, and will cause a sudden revision 

of the present methods of di stribution. \Vith the present ten­

dency toward the construction of long and wiclcspreacl net­

,vorks of electric roads the possession of such a motor is a 

very valuable and important thing, and however skeptical one 

may be disposed to be as to the facts it will pay to remain 

open to conviction. We hope ere long to give to our readers 

a further description of the Un ion Elektricitats-Gesellschaft 
methods. 

Freight Delivery in Chicago 
An important movement in connect ion with local transporta­

tion is to be inaugurated in Chicago when the Illinoi s Tele­

phone & Telegraph Company begins its freight delivery service 

through its system of underground tunnels. This company, 

instead of building the ordinary conduits to take the wires for 

its new independent automatic telephone exchange, has gon e 26 
ft. below the su rface of streets and has constructed a set of deep 
tunnels under the principal streets. These tunnels are of suf­

ficient size not only to accommodate the telephone cables but 

to permit of the operation of small freight cars for delivering 

goods from railroad depots and warehouses i.o various buildings 

in the down-town center. The tunn els are of concrete, a rch 

construction, 12;/2 ft. wide by 14 ft. high. The top is 26 ft. 

below the street level. Lateral branches enter the basements of 

the principal buildings. This freight delivery service ought to 

relieve the st reets of considerable team traffic and result in a 

cheapening of the cost of delivery, as well as an improvement 

in surface transportation service. A single-track narrow-gage 

railway is to be operated in the tunn els. The cars will be sma ll, 

to permit of the turning of the short curves and so th at they 

can be easily handled, after the manner of min e ca rs. That 

electricity will be the motive power goes without saying, and 
in this connection come some interesting problems for the elec­

tric railway engi neer. That some method of relieving the con­
gestion of drays ancl coal wagons on the streets of our largest 

citi es is needed is painfully evident, but the company which 

built the Chicago tunnels has been the first to ha ve the financial 

co urage to prepare an underground system at enormous cost 
to ' take care of the freight business, though, of course, in this 

case the chance of using the tunnel space for dozens of other 
pnrposes reduced the finan cial ri , k t() practically nothing. 
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INTERURBAN FREIGHT AND EXPRESS 

T he Electric Package Company of Cleveland, which oper­
ates the express and baggage departments of the Lake Shore 
Electric Railway, the Cleveland & Southwestern Traction Com­
pany, The Northern Ohio Traction & Light Company and the 
Cleveland, Painesvi lle & Eastern Railway, is now occupying 

OFFICES AND WAREHOUSE 

it s newly completed Cleveland station. The property is owned 
liy the E lect ri c Depot Company, an organization formed by the 
-.everal interurba n roads for the purpose of building the sta­
tion. Each of the interurban roads mentioned has one share 

\VAGO::f SIDE OF STATION 

in the company, while the Cleveland E lectric Railway, over 
whose lines the interurbans operate into the city, holds two 
~hares. 

The E lect r ic Package Company, which, as a mat ter of fact, 
is not an incorporated body, but simply a representative work­
ing arrangement under which the express business of the sev­
eral companies is handled, leases the station. Barney Mahler, 
formerly president of the Lake Shore Electric Railway, is pres­
ident of the Electric Depot Company, and is also general man-

ager of the business of the Electric Package Company. C. A. 
Kenworthy is general superintendent of the affairs of the Elec­
tric Package Company, while D. L. Ingham is local agent in 
charge of the Cleveland station. 

The business of the E lectric Package Company is not an ex­
periment, but has been in successful operation for several years. 
During the last two or three years the development of the busi­

ness has been seriously handicapped 
owing to the poor terminal facilities in 
Cleveland. Up to the time of the 
complet ion of the new station the com­
pany had as its headquarters a store 
room on one of the business streets, 
and the goods had to be loaded and 
unloaded from the street, there being 
neither sidings nor platforms. 

r.Iore than three years ago the com­
panies reali zed th at the business could 
not be developed under these con­
ditions, and acco rdingly the Electric 
Depot Company was formed for the 
purpose of building a large station 
which should be designed for both pas­
senger and express traffic. T he com­
mittee in charge went so far as to pur­
chase a tract of Janel extending from 
Eagle Street to Bolivar Street, ad­
joining E rie Street, and plans were 
prepared for the station and tracks 
were laid through the property. Then 
came the Everett-Moore embarrass­

ment, whi ch pul a qui etus upon all plans for improvements for 
the Cleveland prope r ties. Lately it became imperative for 
the express company to secure better facilities , and arrange-

---""-_--,.-:..-- . ---/~ .I ~ . - _,, . 

TRAIN SIDE ..:\::fD LOADING PLATFORM 

ments were completed for financing the depot project on somc­
v.•hat modified plans. 

The present station occupies only about one-half of the com­
pany's property, and it is quite probable that before many years 
a passenger station and additional express facilities will be 
provided. The location of the station, while perhaps not an 
ideal one from the standpoint of the public, which has been 
accustomed to seeing both freight and passenger business cen­
tered at the public square in the heart of the business district1 
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possesses many advantages whi ch would not be possible were 
the site nearer the centre of the city. The new station ad­
joins Erie Street, the first north and south thoroughfare east 
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from the square, and it is in the dis­
trict known as the "New Cente r ," 
\\'hich within the last fiv e or six 
years has made tremendous strides as 
an office building and shopping center . 
• \t the present time only one city line 
traverses the portion of Erie S treet 
nearest the station, so that the inter­
urban cars are not held up by th e con­
gested traffic that they would have to 
encounter down to,vn. T he lines nm­
ning east and south from the city may 
reach the station without passing 
through the congested di strict, and by 
slightly changing the routes of the 
other lines it wi ll be possible for them 
to enjoy the same advantages. This 
feature makes the location espec ially 
desirable for passenger service, and 
the property is laid out with three 
through tracks, so that it will be con­
venient for cars to lay up while load­
ing and unloading passengers with­
out interfering with city traffic. The 

mittcd to lay over on a siding at the 
publi c square, but a change of city 
routes has deprived them of thi s 
privilege. For some months the 
Lake Shore E lectric Railway has 
utilized the tracks on the depot site 
as a laying-over point, and nearly 
eve ry car has la id over one trip. This 
gives time for cleaning and inspec­
tion, besides making it possible for 
every outgoing car to leave promptly 
on time. It is probable that other 
roads will fo llow thi s praetice, al­
though, as before stated, it is improb­
able that a passenger station will be 
erected for some time to come. 

T he new station building occupies 
only about one-third of the depot 
property, and is located to the ,vest of 
the three tracks running through the 
property. It has an outside measure­
ment of 255 ft. x 32 ft., including 
the pl atform 0 11 the track side, ,vhich 

GENERAL INTERIOR VIEW 
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is about 9 ft. wide. To the ·west of the building is a paved 
driveway 20 ft. wide for teams. T he freight shed proper 
is one-story high and is built of hard brick, while the office 
building in front is two stories hi gh, and is built of pressed 
brick with sandstone trimmings. It ha s an ornamental front 
and is built in the most substantial manner. As shown in the 
plan, the g reater portion of th e ground floor of the office build­
ing is utilized as the agents' receiving room. A corner is allot­
ted to the agent in charge of the stat ion, whi ch is fitted up as 
headquarters, and there is a desk for the cashier. The second 
floor is divided into three rooms, two of which are for the 
bookkeepers, stenographer s and auditor , and th e third is a large 

proper place, so that there is no delay or confusion in han­
dling. A small overhead crane will be installed for handling 
heavy arti cles. The flooring of the express shed and platform is 
double, being 2 in. x 4 in. planking on end, with matched floor­
ing above. T he roofing is corrugated sheet iron, with tarred 
paper and gravel roofin g above, and there are peaked skylights 
at frequent intervals, making the room very light, which is 
heightened by white fini sh throughout. There are numerous 
clusters of incandescent lights and the platform is well illumi­
nated in the same manner. T he platform has a covering, and 
it is the intention to erect a similar covering on the drive side 
of the building. The station was designed by and erected 

under the supervision of Searles & 
Hi rsh, ar chitects, Cleveland. 

The fo rce at present employed in 
handling the bus iness at the station 
includes two porters, one head por­
ter and caller, one baggageman, one 
bill clerk, two night men, one cash­
ier and one counter clerk and tele­
phone man, in addition to the agent. 
At the present time there are nine 
single and double teams operating 
from Cleveland. The drivers are 
paid by the day, and , of course, they 
assist in loading and unloading their 
express. Each car has a messenger 
and a motorman. 

EXPRE SS C\R O:-J L,\KE SHORE ELECTRIC ROUTE 

T he improved terminal facilities 
will, of course, aid greatly in the 
development of the business, and 

private office fo r th e superint endent 
of the package company. The in­
terior fini sh is Georgia pine, and the 
general appointment s, \\hile not 
elaborate, are neat ancl substantial. 
T he offi ce building has a hasement 
in which is built a furna ce for heat­
mg. 

T he express shed proper is 2-1-9.6 
ft. long by 22.6 ft. wide. T he end 
adj oi ning the office building is 
fe nced off, fo rming a baggage room 
25 ft. long. T hi s is provided with a 
coun ter and shel\'es for packages; 
also racks for bicycles, \Yhich are 
handled as haggagc under a State 
law. This room may he reached 
without entering the main express 
room, and there is a sepa rate door 
from the driveway for deliv ering 
baggage into the baggage room. T he 
south end of the building is par-
tit ioned off as a supply room and "old hoss'' room, the 
appellation given unclaimed express and baggage, which , 
by the way, acc umulates rapidly. Adjoining this room 
are a number of lockers for dri vers and other employees. 
The express room proper is nearly 200 ft. long. On 
each side are nine doors, 8 ft. wide, provided with metal 
ro lling shutters. At either encl of the room are 2-ton plat­
fo rm scales, and at one side of the room on the platform 
side is a "coop" for the caller and hill clerk. This will be 
heated in winter hy a stove, since, of course, it will be imprac­
tical and undesirable to heat the entire room. The doors on 
the team side are designated by a driver's number, whi le those 
on the track side are designed by the names of the several 
interurban routes. All goods intended for delivery by any 
d river or fo r shipment by a certain route are gathered at the 

CLEVELAND & SOUTHWESTERN CAR 
V ,-. " 

many plans are already being placed in operation which will 
speedily show returns. It is the intention to go after the 
market produce business, and it is believed that by offering 
improved fac iliti es to the produce farmers in this di strict more 
of them may be induced to ship their goods to Cleveland. 

A short time ago the company perfected traffic arrangements 
with the Canton & Akron Railway and the Canton & New 
P hiladelphia Railway, so that goods are now shipped from 
Dennison, New Philadelphia and Canal Dover direct into 
Cleveland, connection being made with the Northern Ohio 
Traction & Light Company at Akron. Another arrangement 
which is of g reat advantage to shippers is one made with the 
Cleveland & Detroit and Cleveland & Toledo boat lines. Goods 
are transferred by the company's wagons in Cleveland and it 
is possible to ship direct from points as far south as New Phil-
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adclphia to Detroit, and even to distant points in Michigan, 
through connection with the freight cars of th e Detroit U nited 
Railway. In fact, a shipment is possible by thi s company be­
t\vecn points that will necessitate transportation over 300 miles. 
Within the last two weeks the servi ce has been extended to 
Sandusky and Toledo on the Lake Shore E lectri c system. As 
has a lready been outlined in th ese columns, the Toledo end of 
the Lake Shore business has always been conducted on a freight 
basis. This gives a continuous express run of 119 mil es, said 
to be _the longest electric express run in the country. The 
Cleveland-Toledo run has a schedule of seven hours, and stops 
are made for loadi ng and unloading in a ll towns. The new ar­
rangement makes it possible to ship goods from New P hilad el­
phia and Canton and have them deli vered in Toledo the same 
day, the di stance from New Philadelphia being over 200 miles. 

At the present tim e the company maintains agents and team s 
in twenty-five to\\'ns. 1\11 of these employcs a rc on a sa lary 
bas i's. In some of the sma lie st towns the company makes a r­
rangcments with teamsters on a monthly basis, but in th e large 

FREIGHT STATION OF E.-\ STE RX OIIlO .\DJOIXIXG ELEC..TRI C 
PACKAGE DEPOT 

majority of cases the teams are owned by the company itself. 
There are nine teams in Cleveland ; Toledo has four, Akron 
three and Sandusky two. 

The rates charged by th e E lectric Package Company arc 
practically the same as those charged by the old line express 
companies and the methods of hand ling are a lmost identically 
the same. A special rate, generally IO cents, less than theregular 
rate, is made for fruit, poultry, eggs and produce. Milk deliv­
ered to hotels is also handled at a special rate, but the Electric 
Package Company has nothing to do with the milk handled in 
bulk by the several road s, this being hauled in sepa rate milk 
ca rs and delivered to milk wagons a t the city limits. 

A ll of the Cleveland roads now use express cars exclusively, 
and the use of combination cars has practically been abandoned 
except on the spur lines, 

The time of departure for the cars of the several roads and 
the towns where agents are maintained, together with the dis­
tances and special and regular rates arc shown in the accom­
panying tabl e. 

It will be remembered hy th ose who have read th e art icles 
publi shed in the STREET RAILWAY J ouRNAL relative to the 
freight business of the Eastern Ohio Traction Company, that 
it ha s no connection wi th the business of the Electric Package 
Company. The Eastern Ohio Company serves a fa rming di s­
trict practically untraversed by steam roads. T he company has 
found it advantageous to handle a heavie r class of goods than 
is taken care of by the Electric Packa ge Company, and the 
business is conducted strictly on a freight basis. 

Beli evi ng it would be of advantage to centrali ze the inter-

urban busi ness, the company some months ago secured a site 
adj oining that of the Electric Depot Company. A residence was 
fitted up fo r general offices, and in th e rear of this was erected 
a small freight station, whi ch is reached by the same tracks 

a Q) t 
8'Ci ~..; <II p:;..; 
""Acn P:.i,!: ~ 

Route Name ~~~ .;u @u Time of Departure 
A>..,.. " .... -;; ... From Clevela nd 
roa,-"' "" bll" i t,5 &ii. a,il< 

'i:5 (/) i:i:: 
----- ~ -- ----

am. p.m. 
Lake Shore Elec ._ , _ Lorain 27 30 40 7.00 10.30 2.00 ,· ao 

Sandusky 57 40 50 10.::10 7.:30 
Norwalk 57 40 50 7.00 2.00 

Mon roeville (i3 40 50 7.00 2.00 
Belle vue ~2 50 60 ,·.oo 2.00 

Clyde " 50 1'0 7.()(J 2.U0 
Fremont 84 50 (j() 7.00 2.00 
Toledo 11!) 60 75 ,'.00 2.00 

Cleveland & South- Elyria 27 30 40 5.30 !l.00 12.30 3.00 
Western· ···· ----· N. Am herst 32 30 40 5.30 !l.00 12.30 3.00 

Lorain 37 JO 40 5.:30 9.00 12.3() 3.00 
Gr~fto n ;34 30 40 5.30 9.00 12.30 3.00 
Oberlin 38 ::10 40 5.::10 9.00 12.30 3.00 

Wellington 47 ao 40 5.::10 \l.00 12.30 ::l.011 
Norwalk 5,· 40 iiO 5.30 !)_()() 12.30 3.00 

Berea 14 30 40 8.45 2.15 7.15 
l\fedina ::13 30 40 8.45 2.15 
S t ville 45 40 50 8.45 2. 15 
Creston 48 50 !i0 8.45 2.15 
Wooster 60 50 60 8.45 2.15 

Cleveland, Paines- Willoughby 20 30 40 o.30 9.00 1.30 4.30 
ville & Eastern .•. Painesv ille 30 30 40 6.30 1.30 

North 'rn Ohio •rrac- Bedford 12 30 40 9.00 2.00 9.00 
tion & Light Co __ Cuyah oga Falls au 30 40 9.00 2.00 !l,00 

Kent 35 au 40 9.00 2.00 !l.00 
Ravenna 43 40 50 !J.00 2.00 11.UO 

Akron 37 30 40 9.00 2.00 \l.00 

North'rn Ohio Trac- I 
Barberton 42 40 50 !l.00 2.00 !l,00 

Canton 6J 40 50 9 00 2.00 
tion & Light Co .. ! Massillon 73 40 50 !l.00 2 ()() 

via Canton & Akron Canal Dover 91 :iO 60 9.00 2.U0 
Ry. ___ _____________ New Philad elphia !)5 50 6) U.00 2.00 

that serve the depot site. A spur runs into the Eastern Ohio 
station. T he arrangement makes it conveni ent for transferri ng 
goods from one station to the other and enables the two sys­
tems to co-operate. 

--- +-♦ +---

OPEN COMPARTMENTS IN WINTER 

In these columns recently attention was callee! to the prc~­
ent attempts to provide rolling stock which wi ll accommodate 
those who wish to ride outside during the greater po rtion of 
the year, as exemplified by long pla tfo rms and the half-open 
compartment s to be fo und in some citi es. In that a rti cle a 
certai n street rai lway man was quoted as being of the opinion 
that pc~ple were seekin g open-air seats more than fo rmerly. 
Of course, publi c habits in one city do not necessarily corre­
spond with those in another havi ng a different climate. Gen­
eral l\Ianager Robert l\IcCulloch, of the Chi cago City Railway 
Company, says that while in th e early days of cable traction 
in Chi cago sea ts on the open gri p car were taken in cold 
,veathe1·. the present tendency is to '' hug the top of the stoyc" 
as soon as the ,~,eather turn s cool. He considers a compartment 
car worthless for use the yea r around in that climate. 

--- -♦-++-----

" Pro111 i ncnt among the good thing,- that haYe come to Hono­
lulu with the asurance of stable gove rnm ent is the passenger 
ser\'i ce of the Hono lulu Rapid Transit & Land Company, which 
ope rates more than eighteen mil es of car track. * * * The 
company is exte nding its lines constantly and expects to attai n 
the Pali. the top of Tanta lus and Moanalua \\'ithin the next 
two yea rs, as well as to gri di ron the city with its rails. * * * 
Tt has been only two yea rs since llonolulans were given the 
pri,·ilcge of riding in electri c cars. T he old horse a;1c1 mule 
system held a monopoly of the streets that could not legally he 
set aside for a long time. Honolulu was probably the last ,\mcr­
ican community of a ny size to adopt elec tricity a:; a means of 
rapid street trans it, and when it did moderni ze itself in thi s 
par ti cular there were hardly enough ca rs to carry pcop le."­
Paradise of the Pacific . 
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ROADBED CONSTRUCTION FOR WORLD'S FAIR INTRAMURAL 
RAILWAY 

Work on the construction of the intramural rai lway at the 
\Vorld' s Fair grounds in S t . Loui s has progressed sufficiently 

lC-\ILW,\Y Il RIDGE CROSSll':G l{.\\TS:E 

to ~in: !->ome idea of the character 
;ind cx trnt uf th e enterprise. It wi ll 
compri~e a scenic rou te, 6 mi les long, 
dnttblc tr acked th roughout, and so a r­
ra nged th at visitor s next yea r may 
take a ca r at any of the entrances, or 
;i t any 0 11c of the seventeen sta ti ons 
distrilmted at inter va ls a long the 
route, and make an entire circuit of 
the grounds. A general view of all 
the big exhibit palaces can he ob­
ta in ed on such a trip, and one may 
thu s reach a point within easy walk­
ing distance of any important build ­
ing. 

~ -

" · 
;- . . 
~,f; .. ' 
~' 

still in progress. Work is being pushed on the trestle which 
will carry the road down Government Hill, close to the eastern 
fence. This tres tle will be 2100 ft. long, and will be built on 
piling of heavy double-deck structures, 30 ft. high. A truss 
bridge, which will carry the road over the World's Fair ter­

minal surface tracks, is now being 
erected. Thi s bridge has a length of 
I 12 ft., consisting of two 56-ft. spans. 

The intramura l tracks will be used 
for transporting building material and 
exhibits during the pre-exposition 
period, and they are now used to a 
limited extent for this purpose, as 
shown m th e cuts. The tracks 
throughout are standard gage, 4 ft. 
8¼ in s., which is the gage of both the 
in tramu ra l and steam railway equip­
ment. T he construction of the entire 
line will be heavy enough to run the 
larges t switch engine over it without 
danger, and steam cars may be 
handled on th e tracks of the intram­
ural road a t a ll times. 

Insta llat ion of the poles for carry­
ing the feeder wires is progressing as 
rapidly as the tracks are laid. The 
poles a re 30 ft. long and of white pine. 
They set 6 ft. in the ground, so that 
the t rolley wire will be 18 ft. above 
the top of the rails. Center-pole con­
struction has been adopted, and the 
wires will be supported on brackets 
attached to the poles. 

The cars for the intramural are 
now being built at the St. Louis Car 
shops. T here will be seventeen train s, 
each cons isting of two motor ca rs and 
a tra iler. A few open cars will be 
used, but most of the car s will he 

In the const ruction of the intram­
m al 5 miles of the 12 miles of track to 
be laid are completed, and work on 
the remainder is being pushed rapidly. 
The max imum grade is 3 per cent, 
and the maximum curvature 20 <legs., 
except the loop curves at the ter­
min als, which have a radius of 75 ft. 
T hree hundred men are now engaged 
in constructing the trestles. grading 
and layi ng the tracks. The road is 
perfectly g raded th roughout except 
for a short distance in the ,vestern 
part of the grounds. where work 1s 

T R ESTLE WORK AND lllGH EMBANKMENT ACROSS GULCH AT HEAVIEST 
GRADE O N LI N 1·. 
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closed. Each car will have four 40-hp motors, and the 
"multiple-unit control system" wi ll be employed. A 500-volt 
current will be used, and the system will be sectionalized so 
that one section may be cut out at any time without impairing 
the operation on the rest of the road. 

An interesting feature of the roadbed construction is the 
time and labor-saving method employed in ballasting the road­
bed with cinders. A large cinder dump-car, used by the street 
rai lways of the city, was run onto a flat car on which rails 
had been laid. It was impossible to run the electric ca r over 
the intramural tracks on account of the difference in the gage, 
but it was utilized by running the flat car close to an embank­
ment the exact height of the car. On the embankment a spur 
of the street railway tracks was laid with a trolley wire ex­
tending a car's length beyond it. The spur and the ra ils on 
the flat car made perfect connection, enabling the electric car 
to be transferred with ease and safety. To the flat car is then 

LAYING CONNECTIO :'\ UJ\' I NTRAMU RAL I N SOUT ll ER N .PJ\1{'1 OF 
GROUNDS 

ELECTRIC DUMP-CAR l\lOUNTED ON FLATCAR AND DRAWN BY LOCOl\IOTIVE FOR 

ville & Trenton S treet Railway was 
completed to Newtown, Pa., the New 
Jersey & Pennsylvania Tractiun 
Company, which controls both lines, 
began running special advertis ing in 
the local ne\\('spapers. Before 'the 
New town road was open a ,veek it 
was overloaded with business, and at 
times could not begin to handle the 
crowds that gathered at the Trenton 
terminals. Two fares, or 10 ce nts, 
are collected for the 12 miles between 
Trenton and Newtown, and two semi­
convertible 40-ft. cars are run every 
40 minutes, each making a single trip 
in 35 minutes. A small tripper runs 
between Trenton and Morri sville, 
just across the Delaware River, and 
these three cars, on a single clay, re­
corded more than 10,000 fares. For 
several days before, the company had 
been running small reading notices in 
the two morning papers, telling of the 
line and the connections it made, and 
,vithout some sort of newspaper pub­
lici ty the public could scarcely have 
known that the road was in operation. 
The ca rs started, at that time, from DISTRIBUTI NG CINDERS IN ROADBED CONSTRUCTION 

coupled a locomotive, and as the car ' is drawn slowly over the 
system the cinders are distributed along the tracks, where 
they are afterwards leveled. It is estimated that $10 is saved 
on each carload of cinders dumped, or about $2,500 in all. It 
takes about fifteen minutes to distribute a carload by thi s 
method, where by the old way it took four hours. 

----·♦-----

THE RESULTS OF NEWSPAPER ADVERTISING OF THE 
TRENTONt N. J.t LINES 

The experiments in newspaper advertising, both paid and 
free, which have been tried by several street rai lway com­
panies entering Trenton, N. J., prove conclusively that this 
kind of advertising, as a means of increasing traffic, does pay. 
Actual comparative figures as to the results a re not available, 
because the companies have not yet operated two seasons, but 
evidence of the increased returns is strikingly apparent. 

The Trenton, Lawrenceville & Princeton Railroad was the 
first company entering the city to pay cash for adve rti sing 
time-tables. A few months ago, when the Yardley, Morris-

LJ ANDLING FREIGHT L\' STEAM CA RS OVER IN TR,\ M Ul<-\L 
ROi\DTIED 
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an obscure point on Calhoun Street, Trenton, one block west of 
the State Capitol, and it was here that people blocked the street 
from early morning until late at night, on the Sunday in ques­
tion. All through the summer the traffic was heavy each day, 
and on Sunday every car was filled to the doors. The adver­
tising was varied slightly from week to week, but had for its 
object the booming of the Newtown line and connections. This 
line carried on a certain day just five times as many passengers 
(counting fares) as another line, with far better facilities and 
j ust as interes ting a trip, which did not advertise. No other 
reason can apparently be given for the wide difference in 
travel. 

The Trenton & New Brunswick Railroad, running from the 
Inter-State Fair Grounds, Trenton, to Mi lltown Junction, 25 
mil es, and New Brunswick, 28 miles, was placed in operation 
less than a yea r ago, with a traffic which was very light. Dur­
ing the winter only a single car was operated, on a 3-hour head­
way, as this was all the traffic warranted. T here are no inter­
mediate towns or villages adjacent to the line, and it must 
depend almost entirely upon the through travel. Traffic in­
crease1l slightly during the spring months, and ears were oper­
ated every hour. For months the newspapers had been a trifle 
reticent in "booming" the line, because of the uncertainty as 
to its purpose. About this time, however, the eompany began 
advertising in the newspapers, and a little later took a party 
of local newspaper writers and editors over the line in a special 
car, and banquetted them a t New Brunswick. This aroused 
the newspapers to an active interest in the line, and advertising 
the special features caused the traffie to j ump to two or three 
times what it had been. On a single Sunday the road carried 
more than 2000 passengers, of whom about 85 per cent went all 
th e way through from terminus to terminus. T hi s is remark­
able when it is considered that the single fare from the center 
of Trenton (by ticket only) to New Brunswick is 45 cents, or 
So cents return. Of course, most of the people who went one 
way returned again , but t hi s is included in the figures. In 
other words, more than 2000 passengers were 011 the cars 
during the day. This traffie has held up remarkably well, and 
from 500 to 700 are carried every weekday, with three cars in 
operation, and so arranged that praetically only three crews 
arc needed. 

1\ s previously stated, no compa ri sons with a previous year 
are possible, because neither line has been in operation a year. 
T he great increase in traffic is undeniabl e, however, and upon 
neither line is there any sign of an abatement. Some of 
the pleasure traffic has fallen off, of eourse, but the regular 
traffic very nearly makes up fo r it. Most of thi s regular t raffic 
has been newly built up by the companies, too. 

Because the Trenton Street Railway Company is largely 
a local company, it has never gone into newspaper advertising 
to any extent. T he newspapers are all on friend ly terms with 
it, ho\\"ever, and anything new whi ch it has to offer is ex­
ploited at length in the local press. T he company has, at 
various times, adverti sed Spring Lake Park, which it owns. 

Free advertising, which offers great possibilities, was \Vorked 
by the Trenton companies to a considerable extent. During the 
last three years, a t a rough estimate, the electric railways have 
been advertised through favorable articles to the extent of 
thousands of dollars worth of space. An open policy with the 
newspapers has been largely responsible fo r this. T here is 
not an electric railway line running into Trenton to-day that 
does not treat the newspaper men v.-ith courtesy, and all of 
them are very liberal in answering questions, either by tele­
phone or in person. 

The first outside line to enter Trenton was the Camden & 
Trenton Railway, and thi s company placed every facility in the 
way of the newspapers for obtaining the news. Every move­
ment of the company was chronicled in the press, and the 
placing of a switch or siding was considered sufficient excuse 

for printing a column of news concerning the line. The road 
has enjoyed a large patronage, and has won public sympathy 
largely through the fact that the newspapers give every pos­
sible item of information concerning it. 

The Yardley, Morrisville & Trenton Street Railway was the 
next line to enter the city, and its doings were followed with 
a care which would have almost appeared ludicrous to an out­
sider had he been acquainted with the details. One stormy 
night, after midnight, a local newspaper man walked 2 miles 
to measure some rails and ties. If they measured a certain 
number of inches they would be for the use of the company in 
question; or if not, they would be used for another purpose. 
The officials of the company were expecting them, but even 
they did not know that they had arrived during the evening. 
They measured right, and the next morning at least one of the 
newspapers of the city printed nearly a column descriptive of 
what would be don e, using the arrival of the supplies as a basis. 
T hi s effort would never have been put forth had not the com­
pany kept in close touch with the newspapers and engendered 
a fri endly feeling. It was free advertising of the best kind, 
and kept public interest alive. 

The Trenton, Lawrenceville & Princeton Railroad received 
as great or greater attention than the Yardley, Morrisville & 
Trenton, if possible. Both were and are under the same man­
agement. The Trenton, Lawrenceville & Princeton Railroad 
was longer building and being put in operation, and it afforded 
better opportunities for news. Every incident connected with 
its ea rly operation ,vas faithfully portrayed. 

A n instance of th e good that results from this cordiality of 
feeling between the companies and the ne,vspapers is shown 
by the statement of an editor in regard to a certain company, 
whose manager made it hi s business to give the facts to the 
papers. This editor said that he always tried to use the utmost 
care in handling accident reports of this particular line, be­
cause the official s always supplied him with the details 
promptly, and he never had to watch them for fear they would 
disappoint him. T hat road received thousands of dollars worth 
of free adve rti sing, and no fault eould be found with the 
publicity from the manager's standpoint. 

DETAILS OF THE UNDERGROUND RAILWAY ACCIDENT IN 
PARIS 

Some details of the accident on the Metropolitan Under­
ground Railway, of Paris, which occurred A ug. 10, and which 
resulted in a large loss of life, have been brought out during 
the last month by the official inves tigation. In view of the 
number of underground electric railways now in operation in 
different cities, and those which a re proposed, some particulars 
adduced at the inquest may be of considerable interest. 

The accident occurred on Line No. 2, north, as shown by 
the accompanying map , in a part of the tunnel very near Menil­
montant station. Soon after a crowded train of eight ears left 
the Dauphine station, running toward the Nation station, and 
at the foot of the g rade which connects the underground por­
tion of the line with the elevated, the motorman noticed trouble 
in the electr ical equipment of the front motor car in which he 
was stationed. It was probably a short circuit in one of the 
motors, and was possihly caused by excessive friction of the 
brake-shoes on the wheels, as the motorman noticed, on leaving 
the Dauphine station, that the brakes were working badly. 
Nevertheless, the facts on this point are not very clear. What­
ever may have been the cause the trouble appeared insignificant 
to the motorman, who started off with his train and mounted 
the 4 per cent grade up to the neighboring Barbes station on 
the elevated line. At this moment the motor in question began 
to behave worse. The motorman, believing that his train was 
disabled, discharged his passengers at Barbes station, aeeording 



OcTOBEI~ 24, 1903.] STRE ET RAILWAY JOURNAL. 773 

to the rules, and asked to be pushed by the following train. 
This second train, which had fou r cars, discharged its passen­
gers in its turn and commenced to push train No. I. 

According to the evidence, it seems that the motorman 
neglected the precaution of raising the third-rail shoes con­
nected to the disabled motor car and of opening the motor ,'\ 
cut-out switches in the controller. ",\ 

' 

seems to have been transmitted. T he double tram ran the entire 
distance of the elevated structure without stopping, and it 
was only at the Combat station, the first station on the under­
ground road, that the employees noticed that the head motor 
car was smoking. By the use of water and patent extinguishers 

they succeeded, as they thought, in putting out the fire , 
which seems to have started at Barbes and to have been 

The double train, consisting now of twelve empty cars, 
left the station at high speed to prevent a block, after one of 
the conductors of train No. 2 had asked the station master at 

'\ brought to a blaze by the current of a ir on the elevated 
structure. Even at this time the employees on the train 
evidently considered the train to be in I?,O danger, but it 

' ', 
' I I 

Barbes station to telephone ahead in order to side-track the 
trains when they reached the Belleville station. This order 
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seems that the liquid acids in the patent extinguishers and the 
water used to put out the fi re affected the insulation of the 
cables, particularly those which connect the shoes w ith the con­
troller. It should be remembered that these shoes had not been 
ra ised, and that the defective motor had not been cut out. T he 
double train finally arrived at the Belleville siding. 

T he versions are conflict ing from this point. T he station 
master at Bellevi lle , affi rms that he was ready at the switch to 
have run the train onto a siding. This, however, would have 
been useless, as it should ha ve been taken directly to the Nation 
sta t ion without blocking the line. The double t ra in went 
th rough the Belleville station at full speed. W hen the Cou­
ronnes station was reached the station master saw fl ames in the 
head car, and made the signal to stop, which was probably not 
understood by the cre,v, w ho were not aware of any trouble, 
and th e t rain continued towa rd Menilmontant. \Vhen within 
about 150 ft. of this station a viol ent explosion brought the 
trai n to a sta nds ti ll , and it ,vas seen that the head motor car 
and the first t rail car were 0 11 fire. The bodies of these cars 
were made of green pi tch pine, and do not seem to have been 
fireproofed. A second attempt was made to extinguish the fire, 
but the smoke became suffocating and the employees were 
obliged to ret reat. 

At the ti me the shor t ci rcuit occurred the breakers in the 
nea res t sub-station, and which is near the P ere Lachaise sta tion, 
opened. But as the third r ail of Line No. 2 is not sectionalized 
in the sub-sta t ions by separate switches, it is extremely prob­
able that the su b-stations at the Place <le I' E toile and at 
Da rbes, which are run in parallel with the Pe re Lachaise sub­
station, were not disco nnected hy the short circui t. T he re­
sistance o f the th ird ra ils and of the t rack combined was 
sufficient to keep the curren t less than that fo r which the circuit 
hreakers were adju sted. As the third-ra il shoes of the motor 
car had not been raised, an arc was mainta ined unde r the car, 
and naturally pre,·ented the employees from being able to ex­
tingui sh the fi r e, and , finally, the entire t rain soon became a 
prey to the fl ames. T he fi re itself created a d raft in the tunnel 
in the direct ion of Couronnes station, and the employees were 
obliged to r etire with difficulty. 

The on ly loss would have been the destruction of several 
cars by fire if, at this t ime, a very un fortunate combinati on 
of circumstances had not occur red. T he heat ca used by the 
fire soon destroyed the light a nd telephone cahles, and the 
tunnel was plunged in da rkness. 

In order to understand what now occurred it is necessary to 
go back and follow the movements of the t ra in whi ch was 
coming in the rea r of the burn ing t rain. T hi s train took on at 
the Barbes station the passengers who had been traveling in 
the first two t rains , descended the grade and continued its trip. 
finding the t rack free. On a rriv ing a t the Couronnes station 
the signal showed red and the t ra in stopped, the employees 
believing that it was simply a case of blocked traffic . T he 
wait being prolonged, the stat ion maste r attempted to telephone 
to the Menilmontant sta ti on in orde r to find out the cause of the 
t rouble, but was not able to obtai n any reply. The wa it lasted 
about twenty minutes. A certain number of passengers be­
coming impatient left the t rain and blocked the t icket office, 
demanding a return of the money for the tickets. T he others 
in the train waited patiently fo r the train to start, when all at 
once quantities of black and acrid smoke appeared in the tunnel , 
coming from the direction of Menilmontant. T he passengers 
compl ai ned but the employees advi sed them not to be afraid, 
not imagining that the re was any danger. T he smoke came 
rapidly, thick and suffocating. The passengers climbed out of 
the cars and ran to the exit pell-mell, when a ll of a sudden 
th e lights went out and the tunnel was plunged in complete 
darkness. T hose who found themselves a t the side of the stair­
case appeared to have escaped with great trouble in dew of the 
confusion. T he mean s of access to the station soon became 
cut off, or , at least. invi sible. on account of th e heat, smoke 

and darkness, and it was not until the following day that the 
fi remen ,,_,ere able to penetrate into the tunnel. It was then seen 
that eighty-four passengers, being deceived in the direction 
which they should have taken by the obscurity, had been help­
lessly suffoca ted against a wall of the station which did not 
have any exit. 

While it is not difficult to derive from the detailed report of 
this disaster some very conspicuous lessons, it should be said 
that during the last three years of operation of the Metro­
politan over 2 00,000,000 passengers were carri ed without acci­
dent. T he present instance proves, however , the absolute 
importance of a reliable despatching system and proper pro­
tection against fire , the necessity of having the lighting and 
telephone circuits unaffected by accidents to trains, and the 
clanger s of blind exits in railroad stations. 

NEW PRESIDENT OF THE NEW HA VEN 

The selection of C. S. Mellen as president of the New York, 
i\'ew H aven & Hudson Rive r Railroad Company is particularly 
interest ing to the electr ical industry, not only because of the 
network of electric roads which now fo rm an important part 
of the New Haven system, but because of the plans which had 
been made fo r extensions and improvements in this branch of 
the service, and the well -known antipathy of Mr. Mellen to 
electric traction when he was fo rmerly connected with the com­
pany. T he question· naturally a ri ses, w ill M r. Mellen, as presi­
dent, modify the opin ions he entertained when vice-president 
or will the plans and ;_:>olicy of the New Haven in this matter be 
altered so as to coincide with those of its new president? 

Mr . Mellen is an "operating" man, and he is essentially a 
steam railroad man, so tha t under ordinary circull!.stances little 
favo r might be expected from him for the electric service, but 
the extent and importance of thi s branch of the New Haven 
system has reached a point where it cannot be disregarded. 
T his condition is recognized by steam railway men, and the 
situation is a ttracting much attention, because, as stated by 
the " Railroad Gazette," of the "exceptional nature of the 
ques tions which now ar ise in its admini stration and develop­
ment." 

It is po inted out, for instance, that th e New Haven system 
includes a t least 180 mil es of electric railroad, single track, in 
nine widely separated localities and under quite divergent con­
ditions. The elect ric lines comprise old trolleys bought up to 
ward off electric r ivalry and still operated as trolleys ; former 
steam li nes electrified both by trolley and third rail ; and, in one 
case, an extensive troll ey system-the Worcester & Connecti­
cut Eastern- created both by new construction and by purchase 
to thwart th reatened competition by th e novel expedient of self­
parallelism of the company's steam road. The annual re­
ceipts of a ll these electric lines amounted last year to $772,666. 

It is not to be wondered, therefore, that much interest is felt 
in steam railroad ci rcles regarding the policy to be followed by 
the new administration. The "Gazette" says : 

When fo rmerly con nected as vice-president with the New 
Hann Company, Mr. Mellen was stoutly opposed to electric 
experim ent and expansion. But he now inherits an electric pol­
icy with its concrete outlays, and the question of his own 
policy becomes one of acut e interest both to his stockholders 
and th e public. \Viii he expand or will he contract the plans of 
hi s predecessors? \;Viii he meet electric rivalry or ignore it? 
·will he drop such unprofitable electric lines as the N antasket 
branch or try to develop th em furth er ? Will he modify opera­
ti on of apparently profi table branches like the H artford-Bristol 
third rail line? W ill he favor third rail , or trolley, or neither? 
W ill he approve or veto, for example, an old plan of Presidents 
H all and Clark of third-railing the New Haven-Derby branch, 
Eow that elect ric rivalry is imminent? Will he develop the Bos­
ton suburban electric system with its proj ected terminal and loop 
under the South Station. or will he let it remain quiescent. And, 
in broader aspects. what will be his legislative policy toward 
competitin electric projects, especially in Connecticut and Massa­
chusetts? 
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TESTS OF STEEL FOR ELECTRIC CONDUCTIVITYt WITH 
SPECIAL REFERENCE TO CONDUCTOR-RAILS* 

/ BY J. A. CAPP 

]lbr eertain classes o f elec tric railway? a steel eoncluctor is 
preferable to the older and more commonly used overhead 
trolley wire. T he third ra il presents a r ather better appear­
anee, because of the absence of an overhead st ru cture; it is 
easily installed, eheaply maintained, presents a large area fo r 
condu cting and eolleeting th e current , and is par ticularly ,vell 
adapted for hi gh speed and heavy se rvice. W ith costs ealeu­
lated on the bas is of equ al eondu ctivity in ra il and t rolley wire, 
the third rail construction is cheaper th an the overhead troll ey. 
But the average in terurban road will use a tro ll ey wire of 
eonsiderably less eonducti vity than would be obta ined with 
the smalles t size steel rail ( about 60 lbs. per yard) that would 
ordinarily lie used, and here the fir st eost of tro lley construe­
tion would generally be less than that ~f the th ird ra il. W hil e 
no third-rail install ation has ye t been in operation long enough 
to give figures or value, it would appear that the cost of main ­
tenanee of the third-rai l construction should Le less than that 
of the overhead troll ey. T his eonsiderati o11 , together ,vith 
that of sightliness and adaptability ( par ticular ly in the case 
of terminal s, yards and very heavy or high-speed service ), wi ll 
frequently offset the higher eos t of the third-rail eonstruction 
and make it the preferable means of condueting the eurrent 
from the generator to the car motor. 

For the fir st third-rail installations, old track rails were 
used when obtainable, and these old rails were supplemented 
with new rails of standard T -section and composition. W ith 
the eoming of the very heavy, high-speed serviee during the 
last few years, the resi stanee of th ese old and new standard 
T-rails was found to be so high that th ey would not earry the 
high currents neeessary without too g reat a drop in the line 
potential. The rails would, therefore, have to be supplemented 
with additional eopper feeders, but as thi s would be an ex­
pensive way to overeome the troubl e, rail s of higher speeific 
clectrie eonduetivity were sought. 

Beeause of th e lack of speeifie data on the rela tion between 
eonduetivity and eomposition of mild steels, specifications for 
conduetor rails have usually been based on the fact that the 
conductivity of a metal is generally more or less direetly in 
proportion to its purity. In most eases the puri ty of the iron 
speeified fo r sueh rails has been so high that not only was it 
difficul t to obtain, but the iron yvas also eorrespondingly of 
high priee. One of the fae tors governing the ehoice between 
a third rail and a trolley wire is the relative price of steel 
and eopper, a llowance being made for th e di ffe rence in con­
ductivity. R enee, a balance must be struek between high con­
ductivity ( which is equivalent to sa_v ing a hi gh degree of 
purity or freedom from the usual metalloids assoeiated with 
iron) and the eost of produeing the steel of the composition 
11eeessary for the eonductivity required. 

With the obj eet of drafting a rational speeifieation fo r such 
third-rail steels, a series of tests was started last spring, in the 
testing laboratory of the General Eleetrie Company, on steels 
of as wide a r ange of composition as eould be obtained from 
the steel makers, the results of these tests forming the basis of 
this paper. 

When entering the market with an order for ra ils of speeial 
eomposition, cliffieulty was eneountered in interes ting rail 
makers, and the reason beeame apparent. The mills whieh 
make the standard T -rails, or standard rails of other seetions 
( such as the girder and g rooved rails), have generally been 
designed with the obj eet of making such ra ils only, and prae­
tice throughout has been standardi zed to the greatest possible 

* Read at the New York meeting of the A mer ican I nst itute of Mining Engi ­
neers, Oet . 15, 190..:. 

extent, both in the manipulation of the steel and in its manu­
fac ture in the fu rnace or eon verter. Hene\!, an order, even 
of eonsiderable extent, for rail s of speeial eomposition, has so 
upset th e routine work that it was eonsidered a nuisanee to be 
endured, rather than a desirable business to be sought for. 
Obviously, then, reeourse must be had to mills where such 
speeial eompositions ean be handl ed eeonomieally. 

T he T -section of rai l was the outeome of designs intende<l 
to present the greatest li fe and strength of the section, with the 
least weight of the meta l, conditions necessarily to be met in a 
running ra il. But the condit ions fo r the third or eonductor 
rail arc diffe rent; here. there must he provided sufficient sur­
face for the co llection of the current , and cross section ample 
to earry the current without an 11n<l ue drop in the li ne pote11 -
t ia l. T he strength of the section is of li ttle 111on1<~nt, and a ny 
scetion whi ch is easily insta ll ed in an insula to r is satisfactory. 
T his permi ts the use of sections rcetan g11lar , or nearly SCI . 

which may be ro lled ea~ily in any mi ll equipped for the ro llin g· 
of merchant-bar shapes of reasonably heavy weight, witho11l 
any change in equipment or 
pract ice beyond the provision 
of gr ooved rails of the necc~­
sary ~hape. ::\ fills rolling mer­
chan t-ba r or structu ral steel, 
to-day. are generally equipped 
to make steel in the open­
hearth fu rnaee, whi ch readi ly 
len<ls itself to the making of 
steel of the speeial eomposition 
demanded by the eleetrieal 
engineers for the third or con­
duetor rail. 

H aving these faets in mind, 
a seetion of a eonduetor rai l 
has been des igned by vV. B. 
Potter, chief engineer of the 
railway department of the 
General E leetric Company, 
whi eh, when 2.5 ins. wide by 4 
ins. hi gh, wi ll weigh· about 98 
lbs. to the ya rd. This shape 
may be easily rolled in any 
merehant-bar mi ll h ea v y 
enough to attempt sections of 

CRO SS-S ECTION OF NE\ \ " CU:'\ ­
JJ UCT 0 R RAIL, 2.5-I NS. WI DE, 

-I-INS. HI GH AN D 98 L BS. 
PER YA RD 

thi s weight. A dove-tai l a t the bottom provides an easy means 
of securing the ra ils by fi sh-plates of speeial fo rm s. and any of 
the common form s of hond may easily be applied. Ordered in 
lots of rooo tons or more. such a rai l should eost no more than 
a plain reetangle of equ al weight. 

To provide steels of suffici ent range to give some indica ti on 
of the relation bct\\"een eonduetivity and eomposition, we ob­
tai ned from as many of the steel makers as we eoul<l interest 
samples representing all of their eommon products. Some of 
the makers kind ly provided us also with samples of speeial 
steels made in crucible eharges. The samples were mainly 
fo rged or rolled bars of from r in. to 2.5 in. in diameter, and 
from them were turned bars of 0.75 in. in diameter, or r in. in 
diameter by 24 ins. in length, on whieh resistivity was deter­
mined. T he ch ips from the finishing cuts were eolleeted and 
these furnished the samples fo r analysis. Also, ·we eut similar 
bars from the heads of T-rai ls whi ch were to be found in til e 
yard traeks. 

Table I states the eleetrieal resistanee and the ehcmical 
eomposition of forty-fi ve samples of steel, and T able II si milar 
data on seven samples of wrought, or refined, iron, together 
with results on three samples of iron repor ted by Bar rett. 
Brown and Hadfield in a paper referred to later in this artielc. 
T he sampl es were numbered serially in the order of their 
resistanee, No. r being of the highest resistanee. Samples 
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.'Jos. I , 2, 4, 7, I I and 12 are standard T-rails from several TABLE IV.-RESISTANCE OF ST E E L. VARIATION WI TH MA N GAN ES E 

well-known makers, while Nos. 24 and 25 are cut from the (Ca rbon from 0.27 to 0.33 P er Cent) 

100-lb. T-rail used for the conductor on the Aurora, E lgin & 
Chicago Railroad. No. 45 is a T-rail used by the Underground 
Electric Railways Company, of London, and ordered from a 
steel maker in Westphali a. Samples Nos. 46, 47 and 48 are 
ordinary refined bar-iron, whi le Nos. 49 and 50 are special 
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TAB LE 1.- RESISTAN CE ANO CO MPOSIT ION OF STEEL 

Speci fic 
Resista nce 

22.72 
20 90 
21.29 
19 87 
19,80 
19,80 
19.81 
19.69 
18.95 
18. 17 
17,27 
17. 10 
17.10 
16.96 
16.!15 
16.32 
16,1!5 
16.21 
16.C9 
16.09 
1/\ 3:.! 
14,57 
14.4!1 
14.73 
14.ti2 
14.15 
14.03 
13.86 
13.83 
13 80 
13.67 
13.64 
13 90 
13.31 
J;:l,30 
13 27 
13.25 
la.1 8 
13.1 8 
13.07 
ll!.87 
12.73 
~2.H9 
12.53 
11.01 

19 
20 
25 
19 
19 
19 
20 
19 
25 
19 
1.9 
19 
19.5 
19 
19.5 
19 
19.5 
:.!O 
19 
19 
19 
19.5 
20 
23.5 
2J.5 
19 
19 
19 
19.fi 
19 
19 
19 
24 
19 
l\J. 5 
19 
Ill 
19 
19 
19 
20 
20 
19 
]!) 

19 

Cond uc­
tivi ty 

7.58 
8.27 
8.:.rl 
8.65 
!l,68 
8,139 
8 69 
8.73 
9 29 
9.46 
9.96 

]0.06 
10.06 
1014 
10.14 
10.55 
10.59 
10.62 
10.&0 
10,6!) 
11.24 
11.82 
I 1.88 
11.88 
11.96 
1~. 1• 
12.26 
12.41 
12.44 
]:.!,57 
12.58 
12.61 
12.63 
12.92 
1:.!.94 
12.97 
]:.!.99 
13 05 
13.0;; 
rn. 16 
13.27 
1::1.52 
lJ.55 
13.74 
15.63 

t< esis t­
ance . 

13.20 
12. 12 
12.09 
11.M 
11.5 1 
![!i i 
11.51 
11.44 
10.76 
t0.n6 
10.04 
9.94 
!l.9t 
!J,8(i 
!I 8fl 
9.48 
9.44 
!J.42 
9.36 
!l.36 
8. !10 
8.46 
8.42 
8.42 
8,86 
8.22 
8.16 
8.06 
8,01 
8,02 
7.95 
7,93 
7. !12 
7.74 
7.73 
7. il 
7.70 
7.66 
7, (i6 
7,60 
7.48 
7.40 
7.38 
7 .28 
6.41) 

0.33 
U.17 
1.40 
0.20 
0,4:i 
0.36 
0.22 
0.i4 
1.61 
0.41 
o.ali 
0,'37 
0,:/:3 
0.30 
0."l!l 
0,23 
0 :/6 
o. ~8 
0.22 
0.16 
O 33 
0.31 
0.2.5 
0. 144 
0. 188 
0 2:.? 
0. l!J2 
0. 16 
0 .10 
0.14 
0.23 
0.24 
0 .10 
0. :/!; 
0 2,3 
0.Hl 
0 •>· 
0:2~ 
0.07 
0.28 
0. 16 
0 J ;j 
11,1 9 
0.215 
O,o:i 

Percentage Compo~ition 

1.2~ 
1.09 
0.222 
0,95 
0,;7 
0.80 

I

I 1. 118 
0 .58 
0.147 
0.7:.! 

I o.s7 
0,7:3 
O.AO 
0.95 
0.99 
o.~9 
0,83 
O.H5 
0.68 
0.66 
o.49 
0.45 
0.41 
0.46 
0.48 
0,56 
0.57 
0.48 
0.55 
0.4 1 
0.48 
0,57 
0.25 
0,37 
0 49 
0.37 
0.41 
0.28 
0.40 
0.42 
11.38 
0 45 
0.21 
0.22 
0. 19 

0,00 0.05 
11.09 0.05 
0.01 0.020 
0,10 0.08 
0.10 0.04 
0 10 O.ot 
0.10 I o.o:; 
0 043 0.036 
0.0 15 0.018 
0.039 0.041 

g_:;;1 I g:8':: 
&:~~ I g:gf1 

0. 084 0.01 
o.o:,s 0.0 1 
0.05:l 0.01 
0,08:l 0 06 
0.Oi 7 0.117 
0.074 0.030 
0 068 ll,05 
0.1 0 0.04 
0. )0 0.01 
0.O!l 0.08 
O. OH 0 .08 
0.0'Z I 0.34 
0 024 0.34 
O.O!ll 0.04 
0.01 0 115 
0. 11 005 
0 0t 4 0.01 
00:.!!J 0 01 
0 01 0.02 
o.o4 o.o:~ 
0 O'Z t t r. 
0.O'J 0o:; 
o.o:.i4 r,. 01 
0.1127 0,(134 
0,08 0.07 
0.0t-2 0,(14 
0.08 0.04 
0.01 1 0.033 
0.0:/5 0.04 
0.05 1 0. 113 
0.054 0.05!) 

0,05 1.79 
o.oot uo4 
0 082 1.734 
0.05 I 38 
0.0G6 1.406 
0.0t7 1.317 
O.Otl !,!i !O 
0.20 1.599 
0,0!)2 I 1.81<:.! 
0,11 1.3 ! 
0.04 I 1.44 
O.Oll 1.29 
0.016 l.UHo 
0.01 1.33:1 
0.01 1.384 
0. 005 1. 19;3 
0.0UI 1.157 
0.05 l.123 
0.05 J.O!Jj' 
0,01 4 0,9:i8 
0.02 0.958 
0 ,026 0.9~6 
0.03 IU<3 

tr. 0.774 
tr. 0,8,i 

!~: I &:~~s 
0,01 0.781 
0.0:.!t 0.804 
0.00!l 0 .719 
0 0;!:; 0,767 
0.110:i 0.850 
0.05 0.46 
0.(J18 J. 708 
0.0M 0.748 
0.01 0.it 
0 Out 0.715 
0,01 0.661 
0.01:i 0.633 
0 008 0. 770 
0.009 0.66~ 

tr. '.),6~4 
0,0:34 0.199 
- -- - 0,599 

o.o:i o.1183 

TABL E I L-RE SI STANCE A N D CO MPOSITION OF IRO N 

Specific Conduc- R esist-
Pe rcen tage Composition R esista nce tiv ,ty ance 

---s ;. J, "" 
..c E IE 0. . 

., ~ ~! ou u eu :§ ~~ Cu.=l C. Mn . P . s. Si. o~ 
~ i V o ~ _,, ~ 

i:-, ~ ci5 
E- 0 z 

--- --- - - -- - - -- - - ----
13.80 25,5 12.78 7, 82 015 0.068 0.13 0.0'.? 0.15 0. 518 
13.8:l J>6 ta.37 7.48 0. 15 0. 064 0.036 0.0-2 0. 13 0.400 
13.10 26 13.50 7.41 0.16 0.0i 4 0,12 U.027 0.10 0.481 
12.54 25.5 J.! .07 7.11 0.0A ni l 0,13 0,0u8 0.0 t4 0.24t 
11.9~ 25.5 14.80 6.i6 0.17 0 027 0 074 0.0!~ 0.077 o.370 
10.82 24 16.21 6 17 0.058 0.10 0014 tr. 0 01 :.? 0.184 
10.80 25.5 16.34 

I 
,;,12 0.Hi I 0.018 0,049 o 011 I 0.015 0.2W 

11.40 17 15.00 6.68 0,050 0. 180 o.orn 0.01 I 0.02 0.:/74 
11.00 17 15.57 

I 
6.44 o.o:-m o 036 0.065 0 016 0.14 0.287 

10,3!; 17 16.55 6,06 0.0~8 I tr, 0.001 0.0ffi 0.\17 0.10, 

o.rn 
0.144 
0.112 
0.23 
0,205 
0.187 
0.210 
o.i7!l 
11.1 '.?5 
o mo 
0.21 
0.1!1 
0.0li5 
0.083 
0.104 
0.073 
0.067 
0.1!!3 
0.197 
0.118 
0,138 
0.166 
0.17 
0. 17 
0.17 
0.058 
0'058 
0.141 
0, 15t 
0,169 
11.057 
0.042 
0.11 
0 .088 
0.0JH 
0 15 
0.035 
0.111 
0,163 
0 .(f.'0 
0.129 
11.044 
0.099 
0.164 
0 143 

cri . ..: 
+ (/) 
o.; + 
--
0 30 
0.186 
0.247 
0.162 
0.173 
0.0:.!6 
0.075 
0.044 
0.:.!21 
0.079 

TAB LE Il l.- R'ESISTANCE OF STE E L. VARIATION W I TH MANGANES E 
( Carbon from 0. 17 to 0.23 Per Cent) 

Sample N n mber l Manganese R esis ta nce Ca rbon P . + S. + Si. 

Per Cent Per Cent Per Ce nt 
2 1.09 12.~2 0. 17 0.144 
4 0 95 I I.55 0.2C 0.23 
7 1.08 I I.S I 0, 22 0.210 

13 0.80 9.94 0.23 0.065 
16 0.89 9.48 0. 23 0.073 
19 o.68 9.36 0, 22 0.197 
25 0.48 8.36 0.1 88 0.17 
26 0.56 8. 22 0.22 0.058 
27 o.57 8. 16 0.192 0.058 
31 0.48 7.95 0. 23 0.057 
35 0.49 7.73 0.23 0.028 
36 o.37 7.71 0.19 0.15 
43 0.21 7.38 0. 19 0.099 
44 0.22 7. 28 0.215 0.164 

Sample Numbe1 Manganese Resistance Carbon P. + S. + Si. 

Per Cent Per Cent P er Cen t 
I 1.27 13.20 o.33 0.19 

14 
I 

o.95 9. 86 0.30 0.083 
15 o.99 9.86 0.29 0.104 
I M 0.65 9.42 0.28 0.193 
21 

I 0.49 8.90 o.33 0.138 
22 0.45 8-46 0.31 0.166 
37 0.41 7.7o 0.27 0.035 
38 0 .28 7. 66 0.28 O. II I 
40 

I 
0.42 7.60 0.28 0.070 

T A BLE V. RESISTA NC E O F ST EE L. VARI ATION W I TH CARBO N 

( Manganese from 0.15 t o 0.30 Per Cen t ) 

Sample Number Carbon R esistance Manganese P. + S. + Si. 

Per Cent Per Cent 

3 1.40 12.09 0.222 o.II2 
9 I. 61 10.76 0.147 0.12$ 

33 0, IO 7. 92 0.25 0,11 
38 0.28 7. 66 0.28 O.Ifl 
43 0.19 7.38 0,21 0.099 
44 0.215 7.28 0.22 0.164 
45 0.05 6.40 0.19 0 ·143 

T ABLE Vl.- RES ISTANC E O F ST EEL. VARIATION W I TH CARBON 

( Manga nese from 0.4 to 0.5 Per Cent) 

Sample Number Carbon Resista nce Ma nganese P . + S. + Si. 

... 
Per Cent Per Cent Per Cent 

21 o.33 8. 90 o.49 0.138 
22 0.31 8.46 0-45 0.166 
23 0.25 8.42 0-41 0.17 
24 0.1 44 8.42 0.46 0.17 
25 0.188 8.36 0.48 0.17 
28 0.16 8.06 0.48 0.144 
30 0.14 8.02 0.41 0.169 
31 0.23 7.95 0-48 0.057 
35 0.23 7.73 0.49 0.028 
37 0.27 7.70 0.41 0.035 
39 

I 
0.07 7.66 0.40 0.163 

40 0. 28 7. 60 0.42 0.070 
42 0.15 7.40 0.45 0.044 

T AB LE Vll. - :?..E SISTA N CE O F STEEL. IN FLUE N CE OF CARBON 

(Results of M. L e Chatelier) 

Resistance Composition 

Mic roh ms Cu. = 1 c. Mn. Si. 

----

P er C ent P e r Cent Per Cent 
IO 5.78 0.06 0.13 0.05 
12.5 7. 22 0, 20 0.15 0.08 
14 8.IO 0.49 0.24 0. 05 
16 9.25 0.84 0.24 0 .13 
18 10.40 I. 21 0.21 O.II 
18.4 10.64 1.40 0.14 0.09 
19 II.00 1.61 0.13 0.08 

TABLE VII I.-RES ISTANCE OF STE E L. VA RIATI ON W ITH C ARBON 

(Results of Barrett, Brown and H adfi eld. Tempera ture 17° C. ) 

Resistrnce Composition 

Sample M ark 

M icrohms Cu. = 1 Carbon Manganese Silicon 

Per Cent Per Cent P er Cent 

1392G 19.1 n .1 9 1.23 0. 14 O.I2 
1392L 17.6 10.31 1.09 0.32 0.17 
1392A 17-9 10.49 0.85 0.32 0.17 
13928 17.2 10.07 0.84 0.18 0,20 
13921 16.7 9.78 0.83 0.25 0.06 
1392H 16.4 9.43 0.78 0.10 0.10 
u 66A r 3.4 7.85 0.14 0.08 

I 
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brands of refined bar-iron sold for use in staybolts and similar 
work. Nos. SI and 52 are Swedish and Norway irons, re­
spectively. 

The resistance is expressed in the three ways in which such 
results are frequently stated. The first column gives the 
specific resistance or resistivity of a section I sq. cm in cross­
section and I cm long, expressed in microhms ( ohms x I0-6 ) 

and at the temperature given in the second column. In the 
third column is given the conductivity ( on the basis of Mat­
thiessen's determination of the resistivity of pure copper), i. e., 
the ratio of the resistivity of copper to that of the sample, 
expressed as a percentage. The fourth column gives the re­
sistance of the samples compared with Matthiessen's copper 
as unity ( the figures in the fourth column are the reciprocals 
of those in the third column multiplied by 100). The second 
half of the table gives the percentages of the usual elements to 
be found in steel or iron, the total percen tage of these elements 
and the sum of the percentages of phosphorus, sulphur and 
silicon. 

The coefficient of change of resistance with change of tem­
peratures is practically the same for copper and for ordinary 
steel and iron, hence, even though resistivities are determined 
at different temperatures, the conductivities or comparative 
resistances derived therefrom are directly comparable within 
limits close enough for the purpose of this di scussion, without 
actual determinations of the temperature coefficient in each 
case, and the reduction of results to a basis of common tem­
perature's. Therefore, in all succeeding reference to results 
the resistance will be expressed as in the fourth column, i. e., 
the ratio of resistivity of sample to that of Matthiessen's 
copper. 

By the selection of samples of a composition varying in one 
element only, an attempt was made to define separately the 
influence of the several elements upon the resistance of steels. 
In Table III are listed those samples having carbon between 
0.17 per cent and 0.23 per cent, manganese being the principal 
variable; and in Table IV are listed samples with manganese 
variable and carbon constant at from 0.27 per cent to 0.33 per 
cent. These results show that the effect of manganese in in­
creasing resistance gradually increases with the percentage of 
manganese present, within the limits represented by these 
samples. 

Mess:.s. Barrett, Brown and Hadfield,* in the study of the 
influence of manganese on resistance, used steels containing 
from 0.5 per cent to 18.5 per cent manganese, and found the 
resistance to increase at first very rapidly, with constantly in­
creasing percentage of manganese, then more and more slowly, 
until 7 per cent manganese, after which a further increase in 
the percentage of manganese produces little or no increase 
in resistance. Le Chatelier* also gives figures showing the 
influence of manganese on resistance, but he has reported five 
samples only, and these are of such high carbon content as 
to be of no service to us in the study of steels available for 
conductor rails. 

To determine the influence of carbon we have selected, in 
Table V, those steels with manganese constant at from 0.15 

per cent to 0.30 per cent, with carbon as the principal variable. 
In Table VII we have stated results given by Le Chatelier in 
the paper previously mentioned, and in Table VIII the results 
of Barrett, Brown and Hadfield taken from the paper pre­
viously quoted. With uniformly increasing carbon, the re­
sistance at first rises very rapidly, but the rate of increase 
gradually drops until it reaches a straight line at about 0.2 

per cent C, which continues up to limits of the carbon listed. 

• "On the Electrical Conductivity and Magnetic Permeability of Various 
Alloys of Iron," by W. F. Darrett, W. Brown and R. A. Hadfield, in "Trans­
actions of the Royal Dublin Society," vol. vii., series 2, Part IV. 

• "Sur le Resistance Electriques des Alliages," par M. 1-1. Le Chatelicr, in 
" Contribution a L'Etude des Alliages," pu~ lishcd by the committee on alloys 
of the Soci~t~ d'Encouragement pour L'lndustrie Nationalc. 

In all cases the steel is supposed to be unhardened, as it has 
been shown by Barus and by Le Chatelier that hardened steels 
may have double or even treble the r esistance found in the 
annealed state. Table VI selects samples, with manganese 
constant at from 0.4 per cent to 0.5 per cent and carbon 
variable. 

The elements phosphorus, sulphur and silicon were not pres­
ent in sufficient quantity in any of the samples tested to permit 
us to draw any curves showing their influence upon the re­
sistance. In both the papers previously quoted the influence of 
si licon, when present in large quantity, is studied, but the 
number of samples tested is too small to warrant any con­
clusions that are really definite. In commercial steels the 
percentages of all three of these elements is so small that 
their effect on resistance may generally be neglected. 

A study of the several tables given in the paper shows 
that manganese preponderates in influencing the resistance of 
steels, and that for lowest resistivity, this element must be 
present in very small quantity, much smaller than is usual in 
merchant or structural steels. While all the oti1er elements 
must be present only in very small percentages, so great is the 
preponderance of the influence of manganese, that they may 
be tolerated in quantities which the steel makers would con­
sider reasonable, without unduly increasing the resist::ince. 

For a satisfactory third rail the lowest possible resistance 
( from 6 times to 6.5 times that of copper?) is not necessary; 
and the great cost of making such extremely pure steel is not • 
warranted. In fact, such extremely pure steels would probably 
be so soft that the frictional wear of the collecting shoe would 
be excessive and the life of the rail in service unduly short. 
Assuming, then, that a rail made from steel having a resistance 
not greater than eight times that of copper ( 13.8 microhms at 
20 <legs. C.) would be desirable for conductor rails, the figures 
tabulated would seem to indicate that the following extreme 
composition would be permissible: 

Per Cent 
Carbon up to........................... 0.2 

Manganese up to. . . . . . . . . . . . . . . . . . . . . . . . 0.4 

Phosphorus up to. . . . . . . . . . . . . . . . . . . . . . . 0.06 

Sulphur up to. . . . . . . . . . . . . . . . . . . . . . . . . . 0.06 

Silicon up to........................... 0.05 

This composition, however, would be extreme, and any over­
stepping of bounds might result in too great resistance; there­
fore, for resistance up to eight times that of copper, the 
specified analysis should be : 

Per Cent 
Carbon not to exceed................... 0.15 

Manganese not to exceed................ 0.30 

Phorphorus not to exceed.... ............ 0.06 

Sulphur not to exceed. . . . . . . . . . . . . . . . . . 0.06 

Silicon not to exceed.................... 0.05 

This latter composition is one which could be made easily in 
any open-hearth furnace and it should present no difficulty in 
rolling to a shape su itable for conductor rails. In fact, steel 
of this composition has been successfully rolled into sheets as 
thin as 0.014 in., a size which was for a long time a standard 
product of a large sheet mill. 

To street railway companies whose employees are "afflicted" 
with kleptomania, either mild or violent, the fo llowing item 
from the Lahore (Hindustan) "Tribune" may be of interest: 
"Many wandering gypsies employ a very simple method to 
check dishonesty on the part of the member of their band of 
musicians who has to make the collection. They give him a 
plate to hold in his right hand and a live fly, which he has to 
keep imprisoned in his left, as he goes round collecting the 
money." 
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LARGE CARS FOR COLUMBUS., OHIO 

The American Car Company, of St. Louis, has lately com­
pleted and shipped two large straight-side cars to the Columbus 
Street Railway Company, of Columbus, Ohio. The absence 
of grades and the uniformly wide streets of Columbus permit 
the running of such cars into the heart of the city. One of 
the especially interesting features of the cars consists of a 

INTERIOR OF CO LUMBUS CAR 

ves tibule at the forward end, whi ch has no door between the 
vestibule post and the car corner post. 

The accompanying illustra tion gives an idea of the general 
arrangement. A partition is extended from the vestibule 
corner post, at an angle with the platform, and is met by a 
door hung to the inside post of the car <loo~, which door is 
situated at the right side of the car end, and is of the single 
sliding type. The rear platform is of Detroit type, and provided 
with portable ves tibule. The car doors at thi s end are of the 
twin type. The seating capacity of each ca r is forty-six. The 
seats are placed transversely, and are of spring cane with 
stationary backs, At th e rear end seats for six persons on each 
side are placed longitudinally. The 
transverse scats are 34 in s. long, 
leaving the a isles 20 in s, wide. The 
interiors arc fini she<i in mahogany, 
handsomely carved ancl decora ted, 
with ce ilings of th e sa me. 

The genera l dimensions of the car 
a rc as fo llows: Leng th ove r end 
panels, 34 ft.; length over crown 
pieces, 45 ft.; from panel ove r crown 
piece at front end, 5 ft., and at rear 
end, 6 ft.; width over sills, including 
sheathing. 8 ft.; center of posts. 2 ft. 
8 ins. ; thickness of corner posts. 
3¾. ins., and of side posts, 3¼ ins. 
The side sills are double, each 2¾ ins. x 7¾. ins., with 
space between to a llow room for the large sashes. Sill plates 
cm the outside are ¾ in. x 8 ins. The center sills are 
composed of 7-in. I-beams, end sill s a re 4¾. ins. x 7¾. ins. 
Both upper and lower trusses are used. Height of platform 
step, 18 ins.; from step to platform, 14¼ ins. The platform 
knees are reinforced with angle-iron, and angle-iron bumpers 
of Brill patented type protect and strengthen the platforms. 
T he cars are mounted on the Bri ll 27-F E- 1 trucks, with 33-in. 
wheels, and equipped with four 38-hp motors per car. 

Emperor \Villiam has telegraphed his congratulations to the 
company engaged in the electrical experiments on the Marien­
felde-Zossen Railroad, on attaining a speed of 125 4-5 m. p. h. 

RAILWAY CIRCUIT BREAKERS 

It has been the standard practice until recently to protect 
railway motor equipments by fuses. This method has been 
satisfactory only to a limited degree, as the fuse frequently fails 
to blow at the proper time, causing severe damage to the motor 
equipment. The delay caused by stopping a car to replace a 
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flGS. 1 AND 2.- CA R AND SWITCHBOARD TYPES OF OIL 
CIRCUIT BREAKER 

blown-out fuse is another serious objection to this method. 
The automatic oil-car circuit breaker, manufactured by the 

Hartman Circuit Breaker Company, of Mansfield, Ohio, is 
designed to take th~ place of the fuse block and hood-switch on 
the car. It operates automatically upon an overload, and, at 
the same time, can be thrown by hand as readily as the ordinary 
hood-switch. It is said to be practically noiseless in operation­
only a faint "click" being heard when the breaker opens even 
on the severest overload. The manufacturer believes that this 
feature wi ll be appreciated where car ci rcuit breakers with 
magnetic blow-out have been used. 

The switch contacts are of the laminated type, to ensure 

EXTERIOR OF .COLUMBUS CAR 

perfect electrical connection, and also to prevent "freezing" of 
the switch at critical periods. The arc is ruptured in oil upon 
auxiliary contacts. Of these there are four, connected in series, 
giving a quadruple break. 

The circuit breaker shown in Fig. I has a capacity for con­
tinuous duty of 400 amps., and any desired overload adjustment 
can be secured from 100 amps. to 900 amps. 

Fig. 2 represents the Hartman circuit breaker mounted for 
switchboard use. This circuit breaker is especially adapted 
for the protection of railway feeder ci~cuits where the con­
ditions are peculiarly exacting. The breaker cannot be thrown 
in while an overload exists, and thus dispenses with the neces­
sity for using an additional switch on the circuit. As a hand 
switch it is stated to be as reliable as the ordinary knife switch 
but much safer to operate. 
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NEW TYPE OF RAILWAY FENCE 

T he T russ & Cable Fence Company, of Cleveland, Ohio, is 
manufacturing a wire fence tha t it believes will appeal to 
interurban railway builders as possessing a number of advan­
tages. As shown in the accompanying illustrat ion , it is a strand 
fence erected one strand a t a t ime like a board fence, using as 
many strands as desired. T his fea ture makes it frequently 
possible to effect a great saving in th e amourlt of fe ncing used 
on a right of way, fo r in passing pas-
turage, timber land or grain fie lds it is 
not necessary to use as many strands 
as would be required where small ani ­
mals a re being confin ed. 

Each strand is composed of six gal­
vanized wires, th e st rength of each 
strand being equal to the combined 
tensile strength of a ll the wires. T he 
six wires fo rm two cables and a double 
tru ss, and it is claimed th at there is 
no other way in which wires can he 
combined to give as great strength . 
In manufacturing the strands there 
are no short or abrupt twists, so th a t 
the galvanizin g of the wire is not 
broken in any pl ace, thus reducing 
the chances of rust. Each strand is independent of the 
others, so that if one strand is broken the remainder of 
the fence is not injured. It is constructed so that it can be 
fa stened to a post in a way to prevent its stretching, and if a 
strand is cut or broken between two posts the fencing on 
either side of th e pos ts will remain as rig id as before. I t is 
claimed that it is impossible for a strand to unweave, and that 
the fence will not sag. 

This type of fencing is especially ;].dapted for rough and 
uneven country, because it follows the ground line, and th ere 
is no chance of its bagging or sagging when the fence changes 
its direction up and down. The fence is put up in small 
compact coils Wyighing about 100 lbs. each, making it con­
veni ent for handling and storing. In erecting, it is claimed 
that fewer posts are required than with ordinary woven wire 

TRUSS AND CABLE FENCE 

fences, and that any ordinary laborer can string this fence, 
as only a simple stretcher is used, which is fastened with 
ordinary staples. The cost of maintenance of a fence of this 
type is, of course, very low, as short sections of single strands 
may be inserted at any time, without the necessity of replacing 
entire sections. Two different widths a re furni shed, and fo r 
certa in service the company advocates combining the two. 
T russ and cable fences are used by several leading steam rail­
roads, among them the P ennsylvania, E ri e and A tlantic Coast 
Line, and it has recently been adopted by several electric 
railways. 

SEMI-CONVERTIBLE CARS FOR PORTLAND. MAINE 

T he Portland Rail road Company, of Portland , l\1aine, has 
lately received from the J. G. Brill Company three semi-con­
vertible cars li ke that shown in the illustration. T his type has 
been in considerable use on the lines in Portland for severai 
years. T he manne r in which the c ity is laid out, the distance 

of the pr incipal steam railroad station from the business portion 
of the city and the numerous suburban towns wi th which the 
elect ri c lines connect renders it particularly well suited. In 
the summer Por tland has a large transient population, com­
posed of travelers going to summer resorts and requiring to 
make changes a t th at point. T he city itself is a popular place 
in summer, bei ng beautifu lly located at the head of a bay fill ed 
with islands, and withi n easy access to many popular reso rts. 
T he rai lway owns and operates several amusement pa rks, and 

E-" T l:: IUUR OF l'O R'IL.\ l\ l l C.\ R 

the system extends over 90 mil es of track, a la rge part of 
which is outside of the city proper. 

It wi ll be noticed that the cars have steam car roofs and 
substantial \'estibules with foldi ng doors. The windows, when 
not in use, are raised into roof pockets by the well-known 
me thod of this type. P lush upholstered, reversible-back seats 
are placed transversely with the car , and seat forty-four pas­
sengers. Length of the cars over end panels is 30 ft. 8 ins.; 
over vestibules, 40 ft. I in.; from panel over vestibules, 4 ft . 
8¼ ins. ; width over si lls, 7 ft. 8¼ ins. ; over post belt, 8 ft. ; 
size of side sills, 4 ins. x 7¾ ins., ¾-in. x 12-in. plates on the 
inside. T he end sills are 5¾ ins. x 6¼ ins.; thickness of corner 
posts, 3¾ ins., and the side post s, 3¾ ins. 

Included with this shipment were two closed cars for winter 
service, 28 ft. over end panels and 37 ft. 5 ins. over vestibules; 
width over sills, 7 ft. 4 ins. ; over post at belt, 7 ft. 7¼ ins.; 
sweep of posts, 1¾ ins. T he side sill s are 4¾ ins. x 6¾ ins., 
with ¼-in. x 6-in. plates. A mong the patented specialti es with 
which each car is equipped are the following : Track scrapers, 
"Dedenda" alarm gongs, " Dumpit " sand boxes and radial draw­
ba rs. A ll the cars a re mounted on Bri ll 27-G t rucks with 4-ft. 
wheel base, 33-in. wheels and 4¾-in. axles. Each car is 
equipped with four 38-hp motors. 

PROSPERITY OF BRAZILIAN TRAMWAY COMPANY 

T he Sao Paulo T ramway Company, of Sao Paulo, Brazil. 
which was organized by F. S. Pearson, has made a satisfactory 
record of earnings since its organization two years ago. At 
that ti me $6,000,000 of 5 per cent bonds were sold la rgely to 
Toronto interes ts at 90, with a 100 per cent bonus in stock, and 
such investment now shows 90 per cent profi t, the bonds selling 
a t 95 and the stock at 85. At the top of the Toronto boom the 
stock sold as high as II8. Ea rnin gs have j ust been published 
fo r the first six months of this year. T hey show net receipts 
of $436,949, compared wi th $326,787 for the same period of 
1902, a gain of $ r 10,162, or 34 per cen t. During the six months 
operati ng expenses were reduced $20,000, or 9 per cent. Earn­
ings of the Sao Paulo Company now equal 8¼ per cent on 
the $7,000,000 of capital stock ($1,000,000 of new stock having 
been issued last year at pa r $100). 
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THE PRIVATE CAR PALA TINE 

A very handsome private electric railway car was recently 
finished by the St. Louis Car Company, and is now in use at 
St. Louis. It is seldom that such a magnificent stock of 
African mahogany is available as the St. Louis Car Company 

EXTERIOk OF PRIVATE CAR "PALATINE" 

had to draw from in the construction of this car. Unfortu­
nately, the beauty of this mahogany finish cannot be repro­
duced, but the general appearance and furnishings of the car 
may be appreciated from an examination of the accompanying 
engraving of the interior. The car has two compartments, a 
smoker and parlor. At each end of the c<;1r is a double observa­
tion room. To make these observation rooms possible the 

I N"TERIOR OF PRIVATE CAR "PALATINE" 

entrance is at the center. The buffet is in the smoking com­
partment of the car. The settee which adorns the center of 
the parlor, as well as the other furniture, is upholstered in the 
finest quality of fabrics . The African mahogany finish is 
inlaid with artistic designs of marquetry. The car can carry 
a large supply of water, which is stored in a tank under the 
car, and forced into the toilets by compressed air. As can be 
seen the lighting is by St. Louis Car Company interior arc 

lamps. Incandescent lamps are also provided. The lower 
window sashes have polished beveled-edge plate-glass. The 
upper sashes are filled with cut plate-glass with an opalescent 
art glass in the center. This car has been placed on St. Louis 
Car Company No. 23-A trucks, and is equipped with that com­
pany's arc headlights. Charles H. Ledlie, consulting engineer 

of St. Louis, general manager of the 
Union Electric Light & Power Com­
pany, is the owner of this car. 

GEAR CASES AT MIL WAUKEE 

In a discussion at the Saratoga 
Convention of the American Railway 
Mechanical and Electrical Associa­
tion, Edwin W. Olds, superintendent 
of rolling stock of the -Milwaukee 
Electric Railway & Light Company, 
described a gear case of rather novel 
construction which his company has 
used for about two years. An illus­

tration of one of these cases is shown herewith. As will 
be seen, the bottom of the gear case is of galvanized iron, 
so that when obstructions on the street hit the case it does 
not wreck the whole casting, but simply makes a dent in the 
galvanized iron portion. The upper part of the gear case is 
of malleable cast-iron. The bottom part is No. 20 sheet-iron. 

As stated by Mr. Olds in the discussion, none of these gear 
cases has been broken in service, although it is frequently 
necessary to renew the galvanized sheet-iron bottom portion. 

SPECIAL GEAR CASE FOR MILWAUKEE 

This goes to show that the company properly diagnosed the 
matter when it concluded that if blows from street obstructions 
could be cushioned the breakage of gear cases would be 
avoided. 

••• 
The rapid extension of trolley lines connecting small towns 

in Indiana has greatly stimulated amusement enterprises. 
Medium-sized theatrical troupes now appear in such towns, 
and small theaters and opera houses are springing up rapidly. 
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QUESTION BOX OF PENNSYLVANIA STREET RAILWAY 
ASSOCIA TION-1. 

An innovation was introduced at the twelfth annual convention 
of the Pennsylvania Street Railway Association, held at Williams­
port this year, in the form of a "Question Box," which consisted 
of a series of practical questions on all branches of railway opera­
tion and management. Copies of the list were mailed to members 
of the organization some time in advance of the meeting, and the 
questions, together with the answers received, were then printed in 
pamphlet form as a part of the official proceedings of the con­
vention, thus making a very valuable contribution, indeed. The 
matter was divided under the following headings: 

Fower House Department. 
Operation and Maintenance of Equipment. 
Track and Roadway Department. 
Bonding Department. 
Overhead Line Department. 
Management. 
An abstract is presented herewith, covering the questions per­

taining to power house machinery and practice, and will be fol­
lowed in subsequent issues by abstracts from other parts of the 
document. The plan was received with universal favor by the 
members of the association. 

POWER HOUSE DEPARTMENT 

r. In boiler pumps for handling hot water, 200 deg. F. and 
hotter, what results have been obtained by using ball valves in­
stead of usual flat valves, composition or otherwise? 

It is my experience that any pump, handling hot water 200 deg. 
F. or higher, can be profitably changed over to use ball valves 
throughout on the water end. The space available for valve~ ma_Y 
make such change impossible, but in the Dean pump, which 1~ 
used in our Edison plant, complete equipment of ball valves, with 
necessary cages, replaced the regular spring controlled disc valves. 
With the old disc valves, there was always more or less hammer­
ing, and valves were refaced or renewed r~gularly every fe:V 
months. Since ball valves are used, the action of the pump 1s 
smooth and there is no evidence of wear on either ball or seat. 
The balls and seats, ground to fit, were purchased from a local 
firm. These with a brass casting for cage and a cast-iron bushing 
for old valve seat, represented our entire bill of material. The 
fitting and lathe work was done by the power house employe~s. 
The cost for material was approximately $1.25 per valve for 2-m. 
ball system.-Paul A. Hess. 

Have always used flat valves, which have given satisfaction.-H. 
In making this change, it is essential that the balls be absolutely 

true and balanced, and of ample weight to keep their shape under 
heavy service. Above 2 ins., hollow brass balls are recommended. 
Use bronze flat valves and find them satisfactory.-A. 

With a properly proportioned and balanced ball, it is only neces­
sary to provide a seat ground to fit the ball, and some sort of cage 
over the ball, rounded up inside at top to the same shape as the 
seat below, so that ball in rising will meet with a surface similar 
to its own shape, and of height sufficient to give proper life to 
ball.-Editor. 

2. What type of boiler feed pumps has given satisfactory ser­
vice with water 200 deg. F. to 210 deg. F.? What is the minimum 
head of hot water supply above pump suction for reliable pumping 
service? 

Our experience has been that the Knowles double pump works 
very satisfactorily with water up to 200 deg. F. to 210 deg. F. 
Three feet head meets all requirements for hot water-F. B. 
Musser. 

Knowles and Blake pumps.-H. 
Brass lined outside packed, plunger type of pumps. A head of 

4 ft. or 5 ft. is desirable.-M. 
The Worthington Admiralty type. Three feet of head with a 

short and direct connection of ample size; but with a long pipe 
or several bends in run, the head should be greater.-A. 

3. What is the most economical and reliable method for hand­
ling drips and condensation from various classes of steam piping? 

The steam loop and Holly gravity return system will accomplish 
this work with the minimum operating and maintenance costs. 
This system, modified to suit special plant conditions has been 
installed in practically all modern, high-grade plants.-E. H. 
Sniffen. 

Holly gravity return system. In a recent complete efficiency 
test of a 1000-kw modern plant, in which almost exactly 200,000 
lbs. were evaporated in twenty-four hours, the Holly system re­
quired 2300 lbs. of steam in twenty-four hours-slightly over I per 
cent of steam generated.-Editor. 

4. Is there any type of steam trap which can be depended on for 
high-pressure steam lines? 

I understand the Flinn mercurial trap works very satisfactorily 
on high-pressure lines.-E. H. Foster. 

The T. K. Kiely trap gives reliable service.-F. B. Musser. 
Not only has my experience with steam traps been bad, but I 

can find practically no engineers who have obtained satisfactory 
results with reasonable care.-J. O'Toole. 

W e have found none entirely reliable or satisfactory.-H. 
The Pennsylvania Railroad report reliable service from a special 

open pan float trap, built and guaranteed by one of their steam 
piping contractors. This trap does not return condensation to 
boilers, but is generally discharged into an open heater.-Editor. 

5. What are relative merits of ex tra heavy iron and brass for 
hot feed water piping? 

Iron and steel pipe on hot water feed piping is very unreliable, 
as the hot water corrodes and eats through the pipe from th e in ­
side, and also clogs up the feed pipe entering boiler. Brass, on th e 
other hand, is not affected by hot water.-F. B. Musse r. 

Brass is, in our experience, best for perman ent construction. 
-H. 

Brass is preferable where condensed water is used (as iron will 
pit in a few years); and where there is considerable ex pansion in 
short connections.-A. 

6. What advantage or economy is obtained by the use of auto­
matic boiler feeding devices? 

The use of automatic boiler feeding devices secures a uniform 
level of water in the boiler, thereby preventing uneven expansion 
and contraction. Such device also makes boiler steam more uni ­
formly.-F. B. Musser. 

We find it best to use regular water tenders to better provide 
for emergencies.-H. 

Inquiry among plants which have used such devices for some 
years brought out the following statements: "No trouble, better 
quality of steam, and saving in fuel over our previous results of 
5 per cent to IO per cent," and "A good investment absolutely re­
liable and practically no repairs necessary. Stops the fireman 
from filling up the boiler every time steam pressure raises up or 
blows off. Makes the fireman coal more carefully, and watch the 
draft in order to maintain even steam line."-J. O'Toole. 

No economy in labor except in a very large boiler room, but 
better regulation. They are also advantageous, provided with a 
high and low water alarm to give notice of danger.-A. 

7. Is there a damper regulator which will control steam 
pressure within 2 per cent or 3 per ceat of normal under railway 
load conditions? 

After thorough trial of several well-known damper regulators , 
we found none that would control steam pressure closer 
than 5 lbs. on either side of normai. The damper regulator which 
gave the closest regulation was one which either entirely closed 
or opened damper when steam pressure was above or below 
normal.-J. O'Toole. 

Any of the well-known standard makes will accomplish this re­
sult, provided fluctuations are reasonable in extent.-H. 

Locke damper regulator controls within 2 per cent or 3 per cent 
under ordinary conditions.-F. B. Musser. 

8. What is the best arrangement of valves on individual boiler 
feed lines in order to regulate water supply, and to permit inde­
pendent separation of any boiler feed from main supply lines? 

Taking valves in order from main feed water line, and assuming 
2-in. line to each boiler: (a) Globe or Gate valve, (b) Globe 
valve, metal seat , for regulating supply, (c) Ball check, and (d) 
Globe or Gate valve. With this combination the only valve sub­
jected to cutting or serious wear can be repaired or replaced with ­
out affecting other boilers.-Paul A. Hess. 

Loop feeder water mains, with valves in same to cut out indi­
vidual boilers.-H. 

Duplicate mains provided so that sections of mains and pipes to 
individual boilers can be cut out.-A. 

9. What is the smallest size of boiler plant, or minimum coal 
consumption, which warrants the use of automatic stokers? 

From the labor-saving side of the question, a boiler plant will 
warrant the use of stokers as soon as it reaches a size requiring 
the attention of more than one fireman. The fuel saving by the 
use of a good stoker will be a certain percentage over hand-firing; 
consequently the : ize of the boiler plant has little bearing on the 
question of fuel economy. The labor required for operating the 
boiler plant is, therefore, the most important question in _de­
termining how small a plant will warrant the use of mechamcal 
stokers, and I would say as soon as the plant reaches a size r e­
quiring more than one man for hand-firing, stokers would then be 
a profitable investment.-E. H. Sniffin. 

When the plant requires 1600 hp in boilers for regular service, 
corresponding to an annual coal consumption approximating 
16,000 tons.-H. 
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A plant using about 40 tons of coal on a single IO-hour shift is 
the dividing line.-A. 

The statement of a number of the large lighting statio ns, using 
both automat ic stoking and hand- fi r ing is t hat automatic stokers 
offer no especial advantage where plants are burning less than 1½ 
tons of coal per hour and able to obtain fair steam coal at a rea­
sonable price. T he handling of 1½ tons of coal per hour seems 
to be regarded as the limit for one fir eman with hand-fi ring fur­
naces, and it would r equire one fireman t o look after a stoker.­
Editor. 

10. \ Vhat is the comparative economy, including opera tion and 
maintenance, of automatic stokers and hand firing? 

T he comparative econo my of automatic stokers and hand-firing 
wi ll be so much affected by local conditions, such as size of plant, 
kind of fuel, hours per day under fu ll service, etc. , that it is difficult 
to make a definit e statement. I t is, however , a fai r estima te that 
under ave rage street railway conditions, with th e average size of 
boiler plant , a properly designed and operated stoker should show 
an economy, including operation and maintenance of IO per cent 
and upwards over average hand-firi ng.-E. H . Sniffin. 

Last week we made tests in our boil er house whi ch will in­
te rest you. As you know we have put on one o f our boilers-.-­
stllker, and these people guaranteed us a savin g in coal of 10 per 
cent against the best hand-firing. At fi rst we made a tes t of eight 
honr s. the stoker people getting a savin g in coal of a littl e more 
than 5 per cent. When we stated then to the representative that 
h(· had several advantages agam st our hand-feeding at this tes t, 
he requested to have another test of twenty-four hours. \Ve al­
lowed this after he had signed an agreement in which we gave our 
conditions. And one of them was that this test should be con­
sidered final. 

Afte r this test was finished, we saw th at we not only worked 
with the same success with our hand-firi ng, bu t had saved I per 
cent more than the stoker man. T he man left my office with th e 
words, " I am a sad bur ied man." As ~ reason fo r his defeat, he 
cla ims that besides the good fi reman we placed against him, our 
chi mney draft was tou good. He stated then that wi th their stoker 
they got good results only by using W estern coal, and wher e the 
ch imney draft was not so good.-M. E. 

The cost of firing boilers by hand or by automatic stokers will 
at the end of the year be practically equal when the cost of main­
te nance plus labor is equated, for the ftoke rs aga inst the cost of 
labor pins maintenance of hand-fired grates.-H . S. N. Y. 

Practically no difference in total costs, when all r epairs, etc., 
are included.-H. 

I n one instance, the boiler room cost for hand-firing , including 
unl oading coal, handling ashes, firi ng and tending water , was 35 
cents per ton; and with stokers, 17 cents per ton. The additional 
cos t for repairs to stokers over hand-fired furnaces was 3 cents 
per ton.-A. 

T he figures furnished by a number of the Edison sta tions, in the 
matter of hand-firing versus automatic stoking, are as follows: 
Ha nd-fired furnaces :25 cents to 32 cents a ton to charge the coal 
under the boilers. Automatic stokers, in connection with over­
head coal bins, 6 cents to 7 cents a ton to charge the furnaces. 
Repai rs are reported from :25 cents to $1 per horse-power per an-
11111n more with automatic stokers than with hand-fir ed furnaces. 

In addition the following data was submitted by G. B. L eland : 
Pl ant consisting of fo ur :250 hp Bahcock & Wilcox boilers, 
equipped with American stokers, with induced draft , we found the 
saying over hand-firing to be approximately 30 per cent, using 
run of mine coal. which cost $2.35 in th e bin, from which we were 
enabled to obtain the equivalent of 11.:25 lbs. from and at :21:2 deg. 
The cost of renewals and repairs to the stoker was equal to :25 .8 

lbs. of cast ings per horse-power per year. The stokers consumed 
approximately :2 per cent of the steam generated to operate them. 
On an overload test they ½Ould n m up to 100 per cent over their 
rated loads without unsatisfactory r esults. The stokers cost ap­
proximately $3.50 per B. H. P. install ed.-Editor. 

r I. Are there any automatic stokers which are equally adapted 
for burning bituminous and small sizes of anthracite coal? 

The Roney mechanical stoker has been in operation for the past 
five years at the power station of the Metropolitan Street R ailway 
Company, in New York City, and in other street railway power 
houses burning both bituminous and anthracite coal.-E. H. 
Sniffin. 

No.-H. 
12. Can a boiler be forced as hard with automatic stokers as 

\\'ith hand firing? 
With suitable draft and fuel, it is pc ssible with a m echanical 

stoker to maintain a higher percentage of overload capacity than 
with the average ha~d-firing. Boilers have been fir ed with the 
Roney mechanical stoker :200 per cent, or three times their rated 
capacity, and it is a common occurrence for boiler s fitted with 

thi s stoker to run as high as 70 per cent above rating continuously 
fo r twenty-four hours with good bituminous coal.-E. H. Sniffin. 

No.-H. 
No. The fireman is unabl e to work his fires with an automatic 

stoker.-F. B. Musser. 
Yes, if forced draft is used.-A. 
13. Is there any rapid, simple and easily manipulated apparatus 

fo r testing flu e ga ses ? 
Either the Econometer or the Orsatt apparatus.-A. 
The only apparatus which has been t ested in power house ser­

vice and reasonable in cost, is a modified balance type, the Arndt 
E conometer. This instrument has been tested in power house 
service by the Chicago E dison Company, and their reports indi­
cate a suffici ent commercial accuracy fo r station purposes. As ar­
ranged by them, samples of flu e gases can be taken from any 
boiler during operation by pipe connecting each uptake with test 
room and the efficiency of the firing is continuously shown by the 
position of the balance pointer on the attach ed scal e of percent­
ages, th e per cent of carbonic acid gas present. This same in­
strument was carefull y examined into on behalf of the Steam 
Users ' Association by R. S. Hale, and his t ests and report on this 
instrument show it to be reliable and a valuable adjunct to the 
testi ng equipment of any power house.-Editor. 

14. Is there any hot wat er meter whi ch can be run continuously 
and maintain reasonable accuracy? . 

O ur experience wi th hot wa ter meter~ in the high pressure feed 
line has been unsa ti sfactory. T he meter seemed to be subject to 
variable er ro rs, and it was impossible to depend on same for con­
tinuous reco rds. The m ete rs we tested were run at low loads, 
but there were fr equent breakages of parts and the meters were 
thrown out of service.- ]. O 'T oole. 

Some impulse meters have given good results.- A. 
Meter manufact urers generally decline t o make any guarantees 

as t o continued accuracy of their hot wa ter m eters when operated 
continuously on high pressure boil er-feed lines. Their advice is 
to ar range by-pass and only cut-in m eter for periodical t est runs . 
If so used, the accuracy claimed is with in 5 per cent. This 
appl ies to meters of both the di splacem ent and impulse types and 
is in harmo ny with the observations of R. S. Hal e on European 
hot water meters.-Editor. 

15. Has the V enturi meter been appli ed to measuring feed sup­
ply to boiler? If so, what results have been obta ined ? 

The Venturi meter has been used on boil ers and th e r esults are 
expected to be satisfactory.-A. 

16. Is it easier for the firemen to handle coal from the fl oor with 
a long-handled shovel or from a char ging car with a short-handled 
shovel? 

From the floo r wi th a long-handled shovel.- H . 
The fi r eman can handle coal from the floor with a long-handled 

shovel easier, because he can put his weight on the shovel more 
advantageously.-F. B. M usser. 

The practice in the matter seems to be largely one of local cus­
to ms. The fi remen in a plant where method of handling coal was 
change d from floor dump to charging car states that at first it was 
much harder to work the short-handl ed shovel in connection with 
charging car ; but after a littl e practice this opinion changed. The 
knack of swinging shovel secured, th e convenience of having all 
coal g rouped in cars in front of furnaces at a distance requiring 
practically no addit ional work beyond filling the shovel and throw- · 
ing into the fi re, made th is arrangement preferabl e to th e men.-
J. O 'Toole. 

17. What is t he boil er room labor cost per ton fir ed, to cover 
coal and ash handling ? 

57.:2 cents per ton of coal used.-F . B. Musser. 
About 40.9 cents per net ton.- H. 
Total labor cost, including dumping from cars , firing into fur­

naces, and wheeling out ashes, 21 cents per short ton. Coal­
run-of-mine bituminous and high in ash.- J . O 'Toole. 

Our coal , an thracite N o. 3 buckwhea t, is delivered by carts 
close to the fi re room. Average cost per long ton for firing and 
wheeling ashes about 150 ft. is 37 cents.-Paul A. H ess. 

18. W hich is the better or more economical method of increas­
ing boiler capacity during heavy peak loads-forced or induced 
draft? 

This question must be determined largely by the question of the 
.:oal used. With th e smallest size of anthracite coal , the best re­
sults can be obtained by maintaining a reasonable pressure in. the 
ash pit ; while with bituminous coal , induced draft is the more 
economical method of increasing boiler capacity under heavy 
peak loads. The combination of induced and forc ed draft with 
small anthracite coal has been found very effective. There are 
some large street railway power plants provided with chimneys 
of sufficient heights to carry the average load and fitted with in­
duced draft fans, arranged by m eans of dampers, to take care of 
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rhe peak of the load, and in effect increase the height of the chim­
ney in accordance with the demands for steam. These fans act 
as boosters for the draft, and are very effective when thus used.­
E. H . Sniffin. 

Forced draft , because induced draft increases leakage through 
settings.-A. 

19. Under what conditions is it more advisable to use me­
chanical instead of natural draft in the regular operation of a plant? 

Experience thus far has shown that small or moderate-sized 
boiler plants are benefit ed by the use oi mechanical draft, fo r the 
reason that their economy is more affected by a fluctuating load 
than are large plants where the variations in the load are dis­
tributed over a large number of boilers. It is also advisable to use 
mechanical induced draft in the place of natural draft when econo­
mizers are used, to over come the loss in draft both by th e cooling 
of the gases and by the mechanical interfer•ence with their flow. 
If natural draft is used, a very tall chimney is required, whereas 
induced draft will overcome the effect of the economizers and at 
the same time take care of the peak of the load by increasing the 
speed of the fans at the time of the greatest demand for steam. 
There are many railroad plants equipped with econo mizers and 
induced draft , where the engines operating the fans are fitted with 
automatic valve on the steam line, which regulates the speed of 
the fans according to the boiler pressure and the demand for 
steam. This is accomplished without any increase of attention by 
the fireman.-E. H . Sniffin. 

Natural draft is preferable.-H. 
A large W esterr street railway company recently substituted 

natural for induced draft, as it was found that the coal required to 
drive the fan engines for the latter system would pay for the 
chimney in a short time. 

The plant should have sufficient natural draft for ordinary con­
ditions and be supplemented by forced draft for emergencies.-A. 

20. Is there any financial economy in linin g steel stacks with 
brick? If so, to what height should lining be carried and what 
kind of brick used? 

The Bethlehem Steel Company is reported as having a st eel 
stack, completely lined with fire brick and yet corroded badly.­
M. E. 

21. What is relative cost of regular b:ick, special custodis, and 
self-supporting brick-lined steel stacks from 160 ft. to 200 ft. high? 

In competition we find custodis chimneys are about IO per cent 
cheaper than well designed common brick chimneys, besides be­
ing lighter and requiring less costly foundations. As compared 
with lined steel stacks. custodis type is generally cheaper, but 
there is no way of giving average comparison.-William L. 
Greeley. 

22. Is there any way to protect the interior of brick stacks 
against cracking and disintegration when boilers are forced and 
stack temperature is approximately 650 deg. F.? 

We presume this refers to the cracking noticeable in the inner 
core of common brick chimneys as ordinarily designed, and where 
the core usually has a thin wall of considerable height with con­
sequent pressure. The material used in the custodis chimneys is 
specially prepared for th e purpose. and will not crack at t empera­
tures up to 650 deg. F. Where the temperatures are likely to be 
much higher and where explosions occur , a sectional lining is 
used. By so dividing the lining, the expansion is similarly re­
duced, preventing the lining from cracking. In case lower sec­
tions of lining are burned out, these can be replaced without dis­
turbing the upper.-William L. Greeley. 

We have experienced no trouble with cracking at 650 deg. F. 
-H. 

23. Is there any reliable method of testing soils in order to en­
sure brick chimney against cracks and other defects, due to ir­
regular settling of foundation? 

The most reliable m ethod of testing soil to ascertain its carry­
ing capacity is to impose loads on it, either with dead weight or 
by a system of levef3 and observing the actual settlement. In 
case foundation is liable to settlement, it should be built of con­
crete with a grill work of iron rails or expanded metal.- William 
L. Greeley. 

The best plan is to consult and contract with experienced chim­
ney constructing firm s, who will examine soil and erect chimney 
under suitable guarantees covering settling, etc.-H. 

24. What difficulties have been experienced with supcrh eaters? 
With highly superheated steam , the difficulties are liability of 

superheated tub es to burn out , and engine lubrication, unless 
special valve systt.m, like poppet type, is used. Inquiry concern­
ing superhea ter at a large mill in Phil;i.delphia developed the fact 
that superhea ter had been burned out after comparatively short 
se rvice.-M. E. 

Experience with superhcatcrs, heating steam up to 800 deg. F. , 
and in service for considerable period of time, indicates that no 

troubles are experienced other .than those due to gross careless­
ness in management, and the ordinary wear and tear of settings 
and furnaces. In one case a superhcater was damaged by building 
a fi erce fire under it and subjecting it to this severe heat for sev­
eral hours with no steam passing through. This same superheater 
has repeatedly had the flow of steam stopped for half an hour at 
a time, with no damage whatever. vVith ordinary care, the super­
heater is easier to handle than a boiler, and fully as durable. I 
have seen temperatures of 940 deg. and over realized in a separate 
superheater, for short periods, without damage to engine or supcr­
heatcr.-Richard H. Rice. 

\Vith reasonable care, there is no difficulty with gridiron valves, 
using steam sup erheated 100 deg. F. to 105 deg. · F., and steam 
pressure 160 lbs.-H. 

25. \Vith moderate superheating, not over 150 deg. F., in plant 
of rooo B. H. P., is it more economical or advan tcgous to install 
one separately fired superheater or an individual superheater for 
each boiler? 

It is probably more advantageous to install individual super­
heaters for each boi ler within th e se tting because of the greater 
economy of burning fuel in large quantities and also in the di­
minished radiation.-E. H. Foster. 

Separately fired.- H. 
With moderate superheating, up to 150 deg. F. , it is desirable 

to install a separately fired superheater, because with the individ­
ual superheater connected with each boi ler the t emperature of the 
steam is highest when the boilers are being forced and load is 
heaviest, and least when the load is lightest-exactly the reverse 
of the conditions called for by the engine when operating under 
the safest and most economical conditions. When an engine is 
operating with early cut-off and light load the t endency to cylinder 
condensation is greates t and consequently a high degree of super­
heating is advisable to overcome this tendency. On the other 
hand, at late cut-off, a high degree of superheat would be liable , 
to cause damage to the engine, since on account of the diminished 
tendency to cylinder condensation at the late cut-off, less superheat 
is used up in overcoming such tendency, and the mean tempera­
ture in the cylinder during adm ission and expansion is therefore 
higher. For best economy, the temperature of the steam should 
vary inversely as the load; while the boiler super heater varies it 
directly as the load. This latter condition forces the use of the lower 
average temperature than is possible with the independent super­
heater, and therefore makes it impossible to secure the maximum 
benefit from supcrheatmg. The independent superheater also per­
mits the temperature to be exact ly regulated at will, involves less 
complication of piping and valves and can be more readily re­
paired and kept in order.-Richard H. Rice. 

26. To what extent can superh eating be carried safely in plants 
operating engines with Corliss, grid iron. o r usual types of valves? 

To a temperature of 500 deg. F., corresponding to a superheat 
of about 150 deg. above the normal temperature of steam at usual 
pressures.-E. H. Foster. 

The Boston Edison Company use Babcock & Wilcox sup cr­
hcater, and with 100 deg. superheat experience no difficulty in th<: 
operation of gridiron valves. Practically all first-class engine 
builders will guarantee the operation of their valve system and en­
gines to be entirely satisfactory using steam up to 500 deg. F. 
\Vith steam temperatures in excess of 500 deg. F .. poppet valves 
are recommended.-P. 

With r6o lbs. steam pressure, snperheating 100 deg. F. is safe.­
H. 

Not over 50 deg. F. with Corliss or o ther unbalanced valves.-A. 
The extent to which superheating can be safely carried with 

usual types of valves, depends somewhat upon the nature of the 
service as to variability of load, and upon the type of superheater . 
V/ith cut-off at about one-fourth st roke and a steady load, 480 deg. 
to 500 deg. temperature of steam at the cylinder is permissible; 
but if the cut-off goes to one-half stroke, a reduction of tempera­
ture is necessary. \Vith the varying loads of street railway ser­
Yice and boiler superheaters, 450 deg. to 460 deg. is the hi ghest 
safe average temperature of steam. If, however, compound en­
gines, fitted with ordinary types of valves, are supplied with a 
Schmidt rcheater rcceinr, 550 deg. to 600 deg. steam can be safely 
ntili zed. The function of this device is to reduce the temperature 
of the steam passing into the hi gh pressure cyl inder when the load 
on the engine increases, and to innease the temperature when the 
load falls off. This is performed by using • more or less of the 
st eam in the main st eam pipe to superheat to a greater or less de­
g ree the steam entering the low pressure cylinder. The heat ab­
stracted from the steam enteri ng the hi gh pressure cylinder is 
therefore not lo st, but used to increase the efficiency of the low 
pressure cylinder; and the action of the apparatus is to preserve 
the best condition s in each cylinder for all conditions of load, and 
to maintain the cylinder temperature within safe limits. This per-
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mits of the use of a maximum temperature of superheat at all 
times.-Richard H. Rice. 

27. What is ne t gain in coal economy by the use of either mod­
erately or highly superheated steam? 

Net gain in coal economy has been frequently reporte_d at from 
8 per cent to 40 per cent. The more wasteful steam engmes show 
the greater percentage of saving. With an ordinary ~ross-com­
pound Corliss engine, it is safe to count on a coal savmg from 8 
per cent to 15 per cent, steam superheated 150 deg. F.-E. H. 
F oster. 

A conservative estimate of the saving due to moderate super­
heating is IO per cent.-H. 

Compared with engine.; using saturate d steam, the use of 150 
deg. superheat will save roughly 12 per cent _to 14 per cent of 
steam and 8 per cent to 9 per cent of fuel ; while 300 deg. super­
heat ~eans a saving of 25 per cent to 30 per cent of steam and 16 
per cent to 20 per cent of fuel. These figures are based on actual 
results. The use of superheat renders beneficial ~lso the u~e of 
a high vacuum, the increase of temperatu:e range . m th_e cylmder 
with superheated steam not involving any mcrea~e m cyh_nder con­
densation. Curves of steam and heat consumption obtamed from 
various types of engines tested under varying de~rees of super­
heating show that the gain due to the superheat mcreases more 
rapidly than the temperature; and it is therefore advisable to carry 
superheating as high as possible without ap~earance of super~eat 
in the exhaust. With 140 lbs. to 150 lbs. boiler pressure, engmes 
on the Schmidt system can use steam at a temperature of 750 deg. 
to 800 deg. with safety and without superheating the exhaust ; and 
under these conditions and a vacuum of 27 ins. to 28 ins. these en­
gines develop a horse-power from 8.9 l?s. to 9 lbs. st~am, at rated 
load; while the variation of economy is· less than with saturated 
steam, under varying load.- Richard H . Rice. 

The followin g data were obtained concerning the economy of 
the steam plant of Milbourne Mills, P hiladelphia, P a., equipped 
with separately fired Schmidt superheater and Ri ce & Sargent en­
gines : 

Temperature of steam, approximately, 700 deg. F . 
Coal consumption per day, using steam at above temperature, 

23,000 lbs. 
Coal consumption per day, using saturat ed steam , superheater 

cut out, 32,000 lbs. 
Approximate net saving due to the use of highly superheated 

steam, 9000 lbs. coal, o r 28 per cent.-Editor. 
28. What precautions are necessary to avoid troubl e with cylin­

der and valve lubrication with superheated st eam ? 
Use ordinarily good oil and lubricate positively, or , in obstinate 

cases, lubricate the cylinder direct.-E. H. Foster . 
No troubl e if good grade cylinder oil is used and positive feed 

be used.- H. 
The best quality cylinder oil must be used. and fed positively as 

hy oil pump.- A. 
The only precautions necessary to avoid trouble with cylinder 

and valve lubrication with superheated steam, ar e, fir st , to use oil 
having a very small percentage of animal or vegetable constitu­
ents; that is, to have the oil as nearly as possible a pure mineral 
oil , a~1d to have the flash point of the oil regulated in proportion 
to the amount of superheat which is being used. T he hi gh er su­
perheats re quir ing a flash point of 6oo deg. to 650 deg. in air, 
corresponding to about 700 deg. to 750 deg. under pressure of 140 
lbs. per square inch. It is also necessary to avoid the use of 
springs in the piston packing and t o arrange the stuffing boxes 
with cast-iron rings instead of bronze or soft m etal. With highly 
superheated steam it is necessary to keep the stuffing boxes well 
away from the high temperatures exist ing in the cyl inders, and 
in some cases to wat er-jacket the packings to protect them fro m 
the superheat. W ith this steam it is also necessary to use poppet 
or piston valves, and to design the cylinder so that the barrel is 
free from ribs or passages. Lubrication should be by positive oil 
pumps, rather than displacement cups; and brass, bronze, compo­
sition, copper or other si mi lar materials should be kept away from 
the action of the steam, under which they rapidly deteriorate. All 
pipes and cylinders should be covered with not less than 3 ins. 
thickness of non-conducting m aterial of the best quality ; and it 
may not be out of place to mention that recent experimens indi­
cate that this same thickness is economical for saturated steam 
and pays a handsome return on the investment.-Richard H. Rice. 

29. D oes the use of superheated steam require a different ratio 
of high and low pressure cylinders than for saturated steam? 

With superheated steam, a h igher ratio between the two cylin­
ders may be used because of the elimination of cylinder con­
densation.-E. H. Foster. 

N o. Same engines have been used with saturated and super­
heated s;rstem.-H. 

30. W hat type of gasket is best to use in superheated steam 
mains? 

Corrugated brass gaskets have been found to give excell ent re­
sults. Also woven wire and asbestos gaskets.-E. H. Foster. 

Corrugated copper gaskets.-H. 
E ither ground joints or copper gaskets. No rubber or fiber. 

-A. 
The best gasket for use in superheated steam mains is an asbes­

tos gaske t made as thin as possible, and with just sufficient rubber 
or other binding material to hold the asbestos together and pre­
vent access of moisture to the fibers during the time when satu­
rated steam is passing through the mains.-Richard H. Rice. 

We are usina corrugated copper gaskets ·in one of our plants, 
equipped fo r ~ oderately superheated steam.. This choice ~as 
largely due to the experience of the Boston Edison Company with 
similar gaskets on their superheated steam lines.-Editor. 
DISCUSSION ON QUESTIONS 24 TO 30, INCLUSIVE, ON SUPER-

HEATED STEAM 
Mr. Wendie-What changes, if any, are n ecessary in the present 

piping systems in the smaller stations ? 
Mr. Rice-It would likely be necessary to change gaskets and 

put on a greater thickness of covering. T he _flanges shoul~ be 
covered after it is certain that the joints are tight. Precaut10ns 
would have to be taken in regard to increased expansion in the 
steam lines. I think it would be necessary to remove all the brass 
or bronze rods. We find a rapid deterioration of such rods takes 
place. 

President D avis-Within your own experience, what has been 
the effect of 100 deg. superheat in old plants? 

Mr. Rice-Where plants have been adapted to the new condi­
tions, no trouble has been experienced. 

President Davis-Does the saving amount to IO per cent under 
ordinary commercial conditions? 

Mr. Rice-I do not think there is any question about it-the 
actual percentage depends on the degree of superheat. 

Mr. Wendie-In connection with an engine proposition, where 
the guarantees covered saturated and highly superheated steam, 
there was a difference of 3 lbs. of s team per ihp per hour. The 
question then was, how much coal per ihp was required to operate 
the superheater, not only under full ioad, but under average load 
conditions obtaining in railway service? Can Mr. Rice state how 
much this amounts to- banking and all other items included? 

Mr. Rice-We have made some tests, but owing to the illness 
of Professor Jacobus, we have not receive d the final results. I n 
general , about .15 lb. of coal is required to superheat I lb. of steam 
250 deg. This would cover full load conditions, and our experi­
ence is that superheater efficiency if fairly maintained through a 
wide range. 

M r. Wendle-If the superheater furnace is operated similarly to 
boil er fires, then, as the load varied or fell off, the superheater fire 
required would not fall off in proportion. Suppose the average load 
on a railway engine is 30 per cent of the full load, and that the su­
perheating requires .15 lb. of coal per ihp at full load, amounting to, 
say, 14 per cent of coal consumption of engine, what variation 
would there be in the .15 lb. and in th e percentage of coal required 
by superheater, as compared to totai engine consumption, under 
average load conditions? 

Mr. Rice-It would be a smaller percentage of the actual coal 
used with light load than with full load, because your engine econ­
omy is decreasing with decreased load and the superheater 
economy remains more nearly constant. 

3~- In 500-kw units, what are the relative merits of steam J:ur­
bines and modern compound condensing engines in total first cost 
and operating economy? • 

The steam turbine is less in original cost than the corresponding 
size of steam engine when the latter is put upon the same basis of 
economy and capacity. Aside from being lower in first cost, it 
requires a comparatively inexpensive foundation, and there is also 
frequ ently much saved in the way of space that would be valuable 
for other purposes.-E. H . Sniffi n. 

Actual results with modern compound condensing engines, 16o 
lbs. steam pressure and 26 seconds vacuum: 

One-half load, 14.25 lbs. steam per ihp. 
Three-fourths load, 13.4 lbs. steam per ihp. 
Full load, 12.5 lbs. to 12.75 lbs. steam per ihp.-H. 
Comparison between the 500-kw turbo-generator set, running at 

1800 r. p.m., and a modern compound-condensing 500-kw engine 
unit , running at 125 r .p.m., shows a saving in first cost of about 
25 per cent to 30 per cent. This comparisqn covers the steam 
prime mover, t he electric generator, and all auxiliary machinery, 
with the exception of the condensing apparatus. In addition, 
there will be a large saving in first cost for-(A) real estate, (B) 
buildings, ( C) foundations , and (D) smaller items due to decrease 
in floor space needed, weight, and to the steady revolving motion 
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of turbine. The operating economy will also be better for the 
turbine, on account of-(A) higher thermal efficiency of the tur­
bine, (B) reduction in cost of maintenance, due to simplicity of 
turbine construction, (C) reduction in cost for attendance (all 
oiling being automatic), (D) saving in oil, and (E) saving in 
boiler feed-water by use of surface condensers. The lubrication 
is done by a circulating oil pump, and one-half barrel of oil is 
about sufficient for a 500-kw set. This oil can be used over and 
over again until deteriorated. As oil cannot come in contact with 
steam, no precautions are 1 equired in using condensing water for 
boiler supply.-R. E. Moore. 

The operating economy of the turbine unit, erected ready for 
piping, is given unofficially to the editor as practically IO per cent 
less than a high-grade compound condensing Corliss engine. 

The operating economy of the turbine unit, considered by itself, 
is better than the compound condensing Corliss unit; but where 
direct current is the entire output and direct distribution is pos­
sible, there is considerable doubt whether the generating cost, in­
cluding fixed charges, is not more with the turbine unit and neces­
sary rotaries, etc., than with compound condensing Corliss en­
gines. 

32. What overload can be carried by a steam turbine under the 
control of the governor and without opening bypass or turning on 
additional nozzles by hand? 

The steam turbine should be rated at its greatest capacity, for 
at that point it gives its best efficiency, and then by means of a 
bypass it is able to carry 50 per cent overload; or it would give the 
full rating non-condensing.-£. H. Sniffin. 

The DeLaval practically limits the economical range under gov-
ernor control to IO per cent above rating. 

The Parsons to about 25 per cent, as per tests. 
The Curtis does not furnish this information. 
On any of the above turbines, extreme overloads up to 50 per 

cent are taken care of by opening additional nozzles or a bypass. 
-W. 

We build our steam turbines to stand, as a whole, a somewhat 
larger overload than first-class reciprocating engines. Generally 
the overload capacity will be determined by the generator ca­
pacity, which will usually allow 50 per cent overload for two 
hours. Our turbine has no by-passes.-R. E. Moore. 

33. Does a steam turbine. require a special or more expensive 
condensing equipment than reciprocating engines? 

The steam turbine does not require a more expensive con­
densing equipment than reciprocating engines. To obtain high 
vacuum, like 27 seconds or 28 seconds, of course requires more ex­
pensive condensing apparatus than the lower vacuums, but it re­
quires simply to capitalize the difference in efficiency to prove or 
disprove the desirability of the extra expense. Usually, high 
vacuum will be found to pay.-E. H. Sniffin. 

From statements of turbine and con<lenser manufacturers, the 
general demand is for 28 ins. vacuum, using surface condensers, 
with two stage air pumps, and every refinement to increase this 
performance. The condenser manufacturers seem unwilling to fur­
nish any actual figures, but advise that the cost of high vacuum 
equipment is considerably in excess of that usually supplied for 
reciprocating engines and giving 26 ins. to 27 ins. vacuum.-J. 
O'Toole. 

It does not require a more expensive equipment; but a high 
vacuum gives a better efficiency in a turbine than in a reciprocat­
ing engine.-A. 

An examination of curves, deduced by Mr. Emmett, shows 
clearly the rapid increase in efficiency of the turbine with high 
vacuum, and therefore the advisability, in most cases, of the best 
possible condensing equipment.-R. E. Moore. 

34. What is best type of condensing equipment for steam tur­
bines? 

There is no particular type of condenser equipment specially 
adapted to the steam turbine. The type of condenser depends 
upon the conditions, and in steam turbine practice there are no 
characteristic limitations.-£. H. Sniffin. 

It is our standard practice to use surface condensing equipments, 
the reasons being higher vacuum and possibility of again reusing 
boiler feed-water.-R. E. Moore. 

An examination of a number of the latest steam turbine installa­
tions indicates a special preference for-(a) surface condensers 
placed as close to the turbine as permissible; (b) centrifugal cir­
culating pumps, operating in connection with a syphon system of 
water piping, and (c) air pumps of either the Edwards or two 
stage dry air type. 

An equipment of this type, with the arr.ount of piping required, 
was estimated, by a large steam piping and plant contractor, to 
cost not less than four times as much as a modern central con­
densing system suitable for a first-class reciprocating engine plant. 
-Editor. 

35. What vacuum is regularly obtained at the engine cylinder 
in plants equipped with central condensing system? 

Twenty-five inches is good.-A. 
Twenty-five and one-half inches with central condensing sys­

tem, and 26½ ins. with surface condenser near engines.-H. 
36. What is the relative cost of fan and natural draft cooling 

towers for condensing systems? What vacuum can be obtained 
with their use? 

Cooling towers cost about $6 per hp, basing hp rating on Cor­
liss engine performance; vacuum obtainable, 24-ins. to 26-ins., 
depending on atmospheric conditions.- H. C. Reagan. 

37. What is best form of automatic atmospheric exhaust valve 
for use in condensing plants? 

Schutte automatic exhause valve is entirely reliable.-F. B. 
Musser. 

W. H. Gullison Company, of Boston, Mass., makes a satisfac-. 
tory one.-H. 

38. What is relative value of run-of-mine bituminous and the 
small sizes of anthracite coal in regular plant service, including 
banking, etc.? 

With the grades of bituminous and anthracite coal furnished in 
our market, we can-afford to pay 15 per cent more for a short ton 
of run-of-mine bituminous coal than for a long ton of anthracite 
coal No. 3 buckwheat.-Paul A. Hess. 

If both coals ar~ clean, there is little difference in the heating 
power. Any difference in results is due to the method of fir­
ing.-A. 

39. What is the cost per ton, exclusive of fixed charges on 
equipment, for handling coal from car to boiler room bins with 
modern coal and ash conveying machinery, assuming an annual 
coal consumption of 6000 tons to I0,000 tons? 

With such a small annual consumption, it is questionable 
whether the maintenance and fixed charges on any conveying sys­
tem would not amount to more than cartage. A modern coal and 
ash conveying equipment, suitable for handling coal for storage, 
conveying to boiler room bins and for taking out ashes, would 
probably cost $15,000 to $20,000, and the relatively low interest and 
depreciation charge of IO per cent would make the costs of any 
such system prohibitive, even if the actual operating cost noth­
ing.-W. 

Shoveling coal off car, 5 cents a ton; conveying, 1 cent a ton; 
and handling ashes, 2 cents per ton of coal.-A. 

40. What is the cheapest method for handling ashes in plants of 
1000 B. H. P. to 1500 B. H. P.? 

Dump directly into conveyer.-A. 
Ash cars or barrows would probably be the only method at a 

reasonable cost.-W. 
41. Are economizers a profitable investment in a 1000-hp con­

densing plant? 
We consider they are decidedly. In a plant of 1000 hp we would 

very conservatively say an economizer will save 10 per cent in 
fuel. Records show over this. The cost of such an economizer 
installed and bricked in ready for work would be about $5,200. 
Taking 3.70 lbs. of coal burned per B. H. P. on boilers for 365 
days in the year, and coal at $3 on the grates, an electric plant 
would consume about $18,000 of coal per annum. Ten per cent 
of this would make a saving of $1,8oo. 

Allowing 5 per cent for borrowed money on $5,200 ....... . 
Allowing 6 per cent for depreciation on $5,200 ........... . 
Allowing I per cent for maintenance and repairs ......... . 
Allowing 1½ per cent taxes and insurance ................ . 

Total charges against economizer ........................ . 
Ten per cent saving ..................................... . 

$728 
I,8o6 

Net gain (20 per cent) ................................... $1,078 

This, you will see after borrowing money, will pay 20 per cent 
on the investment, making all fair allowances and being very con­
servative. In actual practice it would probably be larger. One 
of the great advantages of economizers on electrical plants is cer­
tainly the large reserve power when sudden demands are made 
for steam, which item it is very difficult to get any figures on, and 
only those that have experience realize. The fireman will have no 
difficulty in keeping up steam during heavy peaks of the load 
when using the economizer, having about an hour's supply of hot 
feed water. They do not use this up before the peak of the load 
is off, and even what water is coming in to replace that which is 
used has the benefit of the gases when the boilers are being 
worked to their full capacity. Managers of electric power plants 
know how the steam begins to drop when very heavy loads sud­
denly come on the boilers and during the period having to rush 
a lot of cool water into the boilers makes the work harder for the 
fireman. An economizer overcomes that. Then again , the de-
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positing of sediment in the economizer and the saving in repai rs 
to bcilers, it is difficult t o estimate or get figures on, but both are 
important advantages in addition to the saving in fuel. With an 
economizer of the capacity of your boiler plant , you do not have 
to keep so many boilers partly banked n :ady for sudden em ergen­
cies, as the eco nomizer increases the steam capacity of your plant 
IO per cent. The fact also has to be realized that your men have 
IO per cent less coal to handle and proportional amount of ash.­
Green Fuel Eco nomizer Company. 

No.-H. 
None, unless you have an excessively high tempera ture of flue 

gases.-A. 
In answer to inquiries among plants about this size, using eco no­

mizers, the consensus of opinion was as fo llows: In an existing 
boiler plant, the advisibility of adding an econo mi zer was entirely 
_a question of finance and plant conditions, available draft, etc. 
The fue l savi ng against fixed charges and maintenance. If a new 
plant was proposed, then the almost unanimous opinion ,vas the 
economizer should be considered in connection with boil ers in 
distributing the heating surface to be provided. The general ex­
perience being that of the total heating surface required, 70 per 
cent should be boiler and 30 per cent economizer.-Editor. 

42. W hat is the maintenance cost and a fair depreciat ion rate on 
eco nomizers? 

The maintenance cost of economizer s in the last fifteen years to 
twenty years has been proven to be under r per cent of the original 
cost of the machine, and a fair depreciatio n we consider is 6 per 
cent, as a machine will last with ordinary attention over twenty 
yea rs. We can show any number of records of machines that we 
sold over twenty years ago that are working to-day very sati sfac­
to rily.-Green Fuel Economizer Company. 

43. Have any power houses been h eated by hot water supplied 
from a special section of the econo mizer run at low pressure? 
If so, what difficulties have been experi enced? 

We do not know of any electric power houses that have been 
heated by hot water from our economizer, but we are heating a 
number of mills quite satisfactorily by this system. 

We have also recently sold economizers, part of which will be 
used for heating the power house, to the Canadian Pacific Rail ­
way Company shops in Canada. There is no reason that we can 
see. if we can h eat mills satisfactorily, which have to be kept at 
high tem perature, why the hot water cannot be used for hea tin g 
power hnn ~cc:;. The way we do thi s is. we take the con} end of the 
ecn110111i zer forthc"t away from the cmcring- of the hot gases. and 
use a portion of that for heating th e building, by making a con­
stant circulation of the water through it.-Green F uel Economizer 
Company. 

44. What is the saving in coal when storage batteries are kept 
floating on the line? 

T he coal saving depends upon the class of service for which the 
battery is installed, and is brought about principally by shutting 
down engines and generators at the power hou se and improving 
the load factor. If a battery is installed on the line at a distance 
from the power house, for saving copper and improving voltage, 
it will generally affect only a very small po rtion of the total load, 
and may have but littl e effect on the power house operation and 
economy. If, however, th e battery is installed at the power house 
and is adjusted to take the fluctuations of load off the machine so 
that the latter can be operated continuously under a steady load 
equal to their full rated capacity, instead of under a widely fluctu­
ating load whose average is perhaps under 50 per cent of the rated 
capacity, about half of the machinery required before the battery 
was installed. can be shut down. thu s s;iving all the constan t 
losses from fric tion and radiation involved in operating these ma­
chines, and the other half will be run at a point of maximum 
economy. The saving in fuel thus accomplished would probably 
range from rs per cent to 25 per cent. The saving will be g reater 
where the units are few in number and the fluctuations excessive, 
and will be less where the fluc tuations of load are small and the 
number and size of units such that they can be readily adapted to 
the load.-E. L. Reynolds. 

About IS per cent.- vV. s. B. 
45. Does the storage battery require any ext ra or special labor? 
In the great majority of cases, the very reasonable amount of 

attention required to keep a battery in the best condition is se­
cured without the necessity of employing additional or special 
labor. \Vith a battery of ordinary size. the time that should be 
spent on it should not exceed four hours or five hours each week. 
It has very generally been found practicable to detail an employee 
who is in the service of the company for this battery work without 
materially interfering with his oth er duties.-E. L. Reynolds. 

A man carefully selected and properly instructed should be 
placed in charge of battery, and the battery made his first and 
most impo rtant duty.-L. 

Requi res only a small amount of labor, but th e work done 
should be done thoroughly, care being taken not to neglect even 
the smallest details. The most important point in the care of bat­
tery is that the man who is in charge of the battery must be able 
to discover and r emedy the slightest trouble in the cells before it 
grows so large that it affects the good working condition of the 
battery.-G. G. 

Yes, it requires an attendant to take gravity and t emperature 
readings and to fill the cells to a uniform level as the water evap­
orates. This man is, however, able to perform other duties, as the 
battery only requires his attention about one-third of the day.­
F. B. Musser. 

46. What r ecords are essential in ord('r to obtain a low mainte­
nance cost on batteries? 

In order to keep a battery in the best condition and obtain a 
minimum maintenance cost. it should be looked after in the fol­
lowing manner: 

In the daily workings of a battery , hydrometer readings of a 
single cell , usually termed the " pilot cell," should be taken hourly, 
or as freq uently as possible, if the battery is so situated that it is 
imprac ticable to take the hourly readings (from one minute to 
two minutes only is required for taking these readings). When a 
battery is situated at or near a power house or rotary sub-station 
where an attendant is present, there should be no difficulty in ar­
ranging for the hourly readings to be taken. In the case o-f line 
batteries where there is no r egular attendant, it can usually be 
fo und practicable to have at least four of these readings taken in 
e;i ch twenty-four hours. In any case, one reading a day must be 
taken. In addition to the pilot cell hynrometer readings, the re­
co rding voltmeter records must be carefully observed, and the 
wo rking of the battery as indicated by these charts and pilot cell 
readings, kept in proper adjustment. 

Once a week, when what is termed the "weekly overcharge" is 
given a specific gravity reading of each cell in the battery should 
be taken just before th e charge is started. If the charging current 
can be kept co nstant, a complete set of voltage readings should 
also be taken: these at the completion of the charge and just be­
fore the current is cut off. If the current cannot be kept constant 
during this part of the charge, then these voltage readings are 
not of sufficient value to warrant their being taken, and in their 
stead, another set of gravity readings should be taken as a check 
on tho se taken before the charge is started. In all cases, pilot cell 
gravity readings should be taken at the end of this charge, as welt 
as at the beginning, and as frequently <luring the charge as pos­
sible.-E. L. Reynolds. 

There should be a recording voltmeter to record the hourly 
gravity readings.-F. B. Musser. 

Accurate reco rds covering-(A) Specific gravity of acid, (B) re­
co rding voltmeter charts, and (C) Input and output of battery. 
The first two are essential and should cover both charge and dis­
charge.-L. 

47. What is a fair maintenance and depreciation charge on bat­
teries, under railway conditions and floating continually on the 
line? 

The maintenance and depreciatio n charge of such batteries 
1~ormally operated and properly looke<l after should not exceed 
;; per cent or 6 per cent annually of the ori ginal cost of the bat­
tery. 

The amount of wo rk that a battery does is a factor that should 
always be taken into consideration when the question of mainte­
nance charge comes up.-E. L. Reynolds. 

Based on the experience with large lightin g batteries, which are 
completely charged and discharged regularly. and with which 7 
per cent to 7½ per cent of original cost of battery must be set 
aside for maintenance and renewals, the annual charge against 
railway batteries , constantly floating on line. should not exceed 
5 per cent of original cos t. provided proper care is given battery 
and sufficient capacity is provided.-E. 

For floating batteries, 4 per cent to S per cent of the original 
cost should be set aside annually to cover renewal of plates and an 
additional amount to cover renewal of lead tanks in ten years.­
G. G. 

48 Is the differential booster system th e best mode of con­
trolling char ge and discharge in railway service? 

This depends also on the character of service in question. In 
a small plant where the fluctuations of load are rapid and the bat­
tery is installed at the power house. the differential booster is the 
best method of automatic control that has yet been put into prac­
tical service. Where the total output of the plant is large and the 
battery is used principally for peak work, a compound booster is 
often more sati sfactory and less expensive. Where a battery is 
installed on a line at a distance from the power house. a plain 
shunt booster at the power house is preferable.-E. L. Reynolds. 

Yes, the differential booster is considered the best mode of con-
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trol for tht: charge and di sc harge or railway service.-F. B. Musser. 
49. What precautions are necessary in cutting out batteries and 

dynamos in case of line troubles o r excessive overloads: and also 
in cutting irt batteries and dynamos after disconnection? 

In the case of excessive overl oads the circuit break ers on the 
battery and dynamos should open simultaneously if properly ad­
justed. It is preferable, of course, to have the feeder circuit open 
rather than throw the entire plant out, but this is not always pos­
sible. Where a booster is in operation with a battery, an inter­
locking device is installed between the circuit breakers of the bat­
tery and the booster motor, so that in case the latter opens first, 
it will trip the former. 

In cutting in batteries an d dynamos after disconnection, no 
special precautions are necessary oth er than to see that the circui t 
breakers are operating properly and that the vo ltage is properly 
adjusted before throwin g switches.-E. L. Reynolds . 

When cutting out a battery try and get the battery at or as near 
z(:ro as possible. When cutting in a battery get vo ltage equalized 
same as when cutting in a"generator.-F. B. M usser. 

50. How often must th e acid be removed and renewed? 
Unless some extraordinary impurity gets into the battery cells . 

it is not necessary to consider r emoving o r renewing the battery 
acid or electrolyte. In th e use of the battery, th ere is so me 
slight loss o-f the acid in the electroyte, but thi s is so sli ght that 
the cost of replacing is almost neglig ible.-E. L. Reynolds. 

Not more than once· a year and likely once in two years. Keep 
the specific gravity of the acid right.-L. 

51. What is the best method of removin g and replacin g the acid 
in batteries? 

As it is not necessary to remove the acid, means for doing this 
need not be considered. In r eplacing the slight lo ss of acid re ­
ferred to in the answer to question 50, this can be done without 
special cost by adding new acid to the cells at the usual time for 
replacing the evaporation by water.-E. L. Reynolds. 

For batteries of fair size, either the syphoning or pumping 
method is generally the most satisfactory. If battery room has 
been properly designed, the syphoning method is most econo­
mical.-W. E. 

Syphon with a rubber hose or pump out.-L. 
52. Is there any method, within the resources of the ordinary 

central station, by which the condition of a battery can be de­
termined accurately? 

The condition of a battery can always be gaged by an observa­
tion of the cell readings and the physical condition of the plates.­
E. L. Reynolds. 

By keeping careful records of charges and discharges. in con­
nection with the color of the plates and detailed tests.-L. 

53. Is there any difficulty with overcharging a floating battery? 
Overcharging is extremely bad in any kind of service, in that de­

preciation of the plates is increased much beyond what it would be 
if the battery were properly operated. Continually overcharging 
a battery, frequently overdischarging it or allowing it to stand for 
long periods completely discharged are ve ry objectionable.-E. 
L. Reynolds. 

DISCUSSION ON QUESTIONS 44 TO 53, INCLUSIVE, ON STORAGE 
BATTERIES 

Mr. Musser-We have an old-time station, very much over­
loaded, which we expected to supersede with an entirely modern 
plant. Somewhat over a year ago, additional capacity had to be 
provided, and it was a question whether a new steam unit or a 
storage battery be selected to h elp us out. After going over the 
matter very carefully, we concluded to put in the battery, because 
we could install it more quickly and at less expens e. We have 
been rmfoing the battery about fifteen months successfully, and 
thus far with absolutely no expense except a part of the time of 
one man. The battery has worked regularly, and unless a good 
deal of deterioration takes place shortly, we do not expect t o 
spend any money on it for some time to come. We have never 
made any calculation as to just what the battery has saved us, as 
we are working at a disadvantage. So far, it has met with all our 
expectations, taking care of the peak of the load during the rush 
hours, with practically no care or expense. 

Mr. Wendie-When we took up the question of labor costs with 
som e of the large battery users , we were strongly advised that it 
was the best policy to have one man to look; after the battery 
properly. This statement is the result of considerable experience 
in paying the maintenance expenses under different m odes of 
caring for the battery, and indicates that saving in labor and in­
spection means increased maintenance costs, not necessarily at 
once, but ultimately. From the answer made by Mr. Reynolds 
and the statement of Mr. Musser, the labor item is regarded as an 
incidental. Is this condition peculiar to a floating battery or rail­
way conditions? 

As to depreciation, the large users of lightning batteries have 

settl ed on 7 per cent of the total cost of the battery as the proper 
rate. Their experts reduce thi s to 5 per cent for a floating bat­
tery. Both of these figures are based on giving the best care 
possible to the battery. With improper attention or un skilled 
care, the actual maintenance costs have been much higher. In 
view of these facts, it wo uld be advantageous to hear from any 
gentleman wh o has had a battery in service more than six or 
seven years, and g iven it the incidental attention implied by the 
answers received. 

Mr. Reynolds-Most of the Edison Companies have very large 
batteri es. In New York there are 30 batteries distributed over 
the city. The aggregate amount of labor on th ese batteries is 
hardly to the point. Take the average street railway; they have 
one battery or two, one at each station along the line. You can­
not keep a man busy watchin g these batteries. Half an hour 
durin g the day will easi ly cover the work; but it must be good, 
honest, intelligent attention. Where the battery is in the power 
s tation, the engineer generally looks after it. I will be pleased to 
refer to a large number of station s, operating their batteries in thi s 
way, which have had batteries in service fi ve or six years. 

Mr. W endle-The Storage Battery Company has, by rea so n of 
supplying most of t h e repairs, etc., special faci lities for learning 
the exact maintenance costs. 'Would it be a fair question to ask 
what, in the experience of your company, is a reasonable depre­
ciation on floating batteries? 

Mr. Reynolds-vVe consider that S per cent ought to be ample. 
It depends altogether upon the man who is running the plant; 
given the right sort of attention, there is no reaso n why the per­
centage should not be lower. 

Mr. Wendie-All the percentages have been based on the total 
cost of battery. In order to put the matter clearly, what would 
be the percentage based on the cost of plates only? 

Mr. Reynolds-I have never figured it out that way. 
President Davis-Mr. Reynolds, will you explain how the acid 

is taken from the tanks in practice? 
Mr. Reynolds-The acid is never removed from the battery un­

less you have a tank that leaks, or are taking a battery out of com­
mission. The simplest method of removing acid is by a rubber 
hose syphon. It is not necessary to remove the acid in making 
repairs to plates. This is done while the battery is working. As 
a matter of fact , we could renew an entire battery, put in an en­
tirely new se t of plates, and keep the battery working all the time. 
If the number of tanks to be repaired is small, say 5 or 6, these 
batteries could be cut out and repairs made without effecting th e 
battery as a whole. 

Mr. vVendlc-In answering question 53, Mr. Reynolds states 
that overcharging is bad. The question is, is there any danger 
of overcharging, and how is that to be prevented? The over­
charging is genera lly admitted to be bad; but does troubl e of this 
kind occur ? 

Mr. Reynolds-There is liable to be trouble on this account 
through careless supervision; it should be easily determined and 
stopped. We recommend that every plant be equipped with a 
recording voltmet er, and it is a simple matter for anyone, with 
proper instruction or experience, to determine the conditions of 
charge and discharge of the battery from the records. Further. 
we are desirous that operating companies send us these voltmeter 
records once or twice a week. This enables us to notice any over-
charging and promptly advise the operating company. • 

The practical adj ustment to prevent overcharging is simple. If 
your battery is on the line, say, 7 miles o r 8 miles from the power 
house, you adj ust the shunt booster to give the proper increase 
of voltage on the feeder supplying· battery; in case no booster is 
used, the main generator voltage is adjusted until overcharging 
stops. Where battery is at the power house, adjustment of thf 
differential booster will stop trouble, or a few cells may be added 
to bring up battery voltage. 

President Davis-What provisions are necessary for ventilating 
. and what kind of flooring do you recommend for battery rooms? 

Mr. Reynolds-The best flooring is vitrified brick. It is slightly 
more expensive than cement, but is best for permanent construc­
tion. 

For ventilation, we do not require any expensive or special 
methods; but simply want a good circulation. In some cases, 
ventilators are put in the roof; but if a room is well ventilated for 
ordinary purposes, it will generally meet all requirements. It is 
essential to guard against having the room temperature too high. 

President Davis-What is the effect of too low a temperature ? 
Mr. Reynolds-A low temperature is better. With ordinary 

low temperatures, the only effect is to lower the available capacity 
of the battery; but with a high temperature , the deterioration of 
the plates increases. 

President Davis-How about the side walls and roof construc­
tion in a battery room? 

Mr. Reynolds-Iron should be kept out of it as much as pos-
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sible; ordinary wood construction is sati sfactory. If you must 
use iron on the sides or in the roof, .be sure to have it well painted 
with acid-proof paint. 

57. W hat is the best practice in regard to circuit breakers on 
high potential generators? 

Use oil switches.-H. 
T he General Electric Company has long advocated the use of 

oil break circuit breakers for opening or disrupting high poten­
tial power ci rcuits. This type of circuit breaker is not only more 
positive and reliable in action than the air break switch, but the 
nature of the break is such as to produce much less r esonance 
effec t, with attendant decrease in strain upon the insulat i"on. The 
oil switch is also more compact in form and may be located at 
poin ts most convenient and suitable fo r simplicity in wiring and 
control. In very large installations, the oil switch is the only safe 
and reliable means of disrupting the circuit.-R. E . Moore. 

58. Are time limit circuit breakers satisfactory ? 
Yes.- H . 
59. In railway sub-stations, is it advisable to conn ect both the 

A. C. and D. C. sides of rotaries in multiple? 
Not in my judgment.-H. 
When rotary converters are connected togethe r at both the 

alte rnat in g current and direct current sides, local interchange 
of current will take place between th e machines unless the 
brushes of all the machines are set in exactly the same 
position. O n high frequency rotary conver te rs a varia­
tion of 1-16-in. in the se tting of the brushes may set 
up local curre nts between the machines exceeding their rated 
capacity. T he only effect of such local currents is to cause ex­
cessive heating. We have seen cases where th e temperature had 
been t_11 ore than doubled due to this cause, and of such degree as 
to seriously threaten the life of the insulation. I t is a very simple 
matter to avoid metallic connections be tween collector rings 
either by having a separate bank of transformers fo r each rotar; 
conver ter , o r else providing a separate secondary winding for 
each rotary in case a number of machines are run from a single 
g roup of transformers.-R. E. Moore. 

6o. In a complete transmission system, what is the bes t method 
for auto~atically disconnecting main generators, rotaries, etc., in 
case of l111 e or apparatus trouble? 

Oil switches in connection with circuit breakers.- H . 
The General E lectric Company's practice is to install automatic 

oi l switches with insta ntaneous overload relay in alternating current 
r~tary _co?ve rter circui ts and in-coming lines at the sub-s tations. 
Time lnm t relays are placed on the automatic oil switches con­
trolling the outgoing lines from th e main station, and oi l swi tches 
for generators are made non-automatic. With this arrangement 
a mom~ntary short c~rcuit will only disconnect the rotary con­
verters m th~ sub-stat10? affected. If the short circuit hangs for 
a length _of t11n_e exceedmg that for which the time limit re lay is 
set, the lme switches at th e power station will open. If the t rou­
ble continue~ an d is likely to injure the generators, the main 
generator switches may be opened by the attendant.- R. E. Moore. 

6_1. For combin~d. railway and lighting plants, using 6o cycles 
mam generators, 1s 1t better to use rotaries or motor generators 
for the lighting service? 

~se ~1otor-generator sets, consisting of synchronous A. C. 
motor direct coupled to D. C. or A. C. generator. By this means 
voltage fl_uct u_ations in main generators, due to railway load, are 
not earned mto the lighting system as with rotaries. With 
synchronous motor and D. C. generator, the fluctuations will be 
due to change of frequency , which can be kept within limits of 
good p~actice .. T h_ere is also a great advantage in the independent 
regulation o~ h~htmg generators by simple fie ld regulation.-W. 

Our practice 1_s to use 25 cycles for combined lighting and rail­
way p!ans. This frequency is better suited to the design and 
op~rat10n. of rot_ary converters. While 6o-cycle rotar ies may be 
bm!t to g1Y e sati_sfactory .s~op tests and to even operate sati sfac­
tor~ly u~der service cond1t1ons favorable to their use, their neces­
s~nly lugh commutator speeds make them inherently more sensi­
tive than 25-cycle rotaries. In practice, a 25-cycle rotary will 
respond successfully to demands considerably in excess of its 
gu~ranteed capacity wi thout injury and with minimum attention 
~l11le_ a 60-.cycle machine must be given skilled and careful atten~ 
t1on if subJect to heavy fl uctuations, as railway loads are usually 
very _fluc~uating, _it i_s advisable to use motor-generator sets for 
the l_1ghtmg service m order to secure satisfactory regulation on 
the hghts.-R. E. Moore. 

62. Are 60-cyc~e dou~le-current generators commercially satis-
facto~y for combmed railway and lighting service ? -

It 1s do_ubtful whether the service is en tirely sat isfactory.-H. 
Re~ardmg_ the succes_sful. operation of 6o-cycle generators in 

combined r ailway and hghtmg service, it may be said that with 

the steam turbine this is easily accomplished and is being done 
successfully.-E. H. Sniffin. 

We do not consider the 6o-cycle double current generator satis­
fac~ory for this s~rvice, due to the impossibility of securing 
sati sfactory r egulation where the load is at all variable.-R. E. 
Moore. 

63 .. In a ~oo-kw to ~ooo-kw plant, using compound-condensing 
Corliss engmes and direct-connected generators, what is a good 
monthly average steam consumption or coal cost per kilowatt­
hour? 

L arge modern plants are operating on 24 lbs. of steam per kilo­
watt-hour, with total generating cost .556 cent per kilowatt­
hour. In a comparatively small station, 500 kw to 1000 kw, 
30 lbs. to 32 lbs. of steam per kilowatt-hour and a total cost of 
8-10 c per kilowatt-hour would be good.-H. ' 

It I 

RAILWAY EMPLOYEES• DUTIES AND REWARDS 

Following is the text of a letter prepared by George F. Chap­
man, general manager United Railroads of San Francisco for the 
in struction of applicants for positions and newly-emplo/ed plat­
fo rm men on that company's system. Copies of this letter haye 
just been circulated among recent employees, as a basis for them 
to work upon : 

To Applicants and Employees-The chief requisites necessary to 
obtain employment and to retain your position with the United 
Railroads of San Francisco are these : 

First. You must be hon est. The dishonest man cannot continue 
long in any service. 

Second. You must be patient and polite to the public: The 
company realizes that frequently passengers may be unreasonable 
in their demands or exasperating in their manner, and that at times 
it will require an effor t on the part of the employee to refrain from 
resenting what appears to be an insult or a lesser imposition. 
But the ability to control your own temper is one of the very neces­
sary qualifications of the service. 

Third. You must never lose sight of the fact that your reck­
lessness, your carelessness, or your negligence may render you 
responsible for the loss of a human life. Never take a chance. 

Fourth. O bserve st ri ctly the general rules of the company. 
They have been carefully drawn to protect life and property, and 
to give the public the best possible service. 

The United Railroads of San Francisco pays to its motormen 
gripmen, dr ivers and conductors the highest scale of wages paid 
to men in similar employment on any system of similar size in the 
U nited States. The employee who observes the four cardinal 
rules above set out may feel assured : 

First. T hat he may have continuous employment with this com­
pany. T hat he is as much a part of the company as are any of its 
officers. 

Second. That no political or outside influence can unjustly de­
prive him of his position. 

Third. T hat in making promotions the company will give pref­
erence to its most faithful and competent men where it is possible 
to do so. T he highest position in the gift of the company is open 
to the qualified employee. · 

Fourth. Special meritorious acts by men with a good record 
will a lways be recognized. 

The new employee on entering the service may find men who do 
not come up to the standard set out above, and he may believe that 
such delinquents are successfully deluding the company. The man 
wh? i1_1 dulges this thought deceives no one but himself. T he great 
maJonty of our employees are honest, capable, industrious men. 
There are some, as a matter of course who are indifferent but the 
new employee will discover that such 'men seldom last Ion~. 

The company is more than willing to deal fairly with its em­
ployees, and it demands in return that employees deal fairly by it. 
When the company takes you into its employ it is reposing special 
t rust and confidence in you and those who have endorsed and stood 
sponsor for you, a trust which I hope the future will more than 
justify, and that you may ever stand on our records as honest 
fa ithful, careful employees. ' 

G. F. CHAPMAN, General Manager. 

••• 
The Northern Ohio Traction & Light Company has ordered ten 

new interurban cars and will install a limited service between 
Cleveland and Akron. Other Cleveland roads are figuring on 
adopting this plan, which has been developed with great success 
by the Cleveland, Painesville & Eastern Railway. 
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FINANCIAL INTELLIGENCE 

WALL STREET, Oct. 21 , 1903 
The Money narket 

The general features of the money market remain substantially 
the same as a week ago. The usual autumn demands fro m the 
interior continue to be withheld in a truly astonishing manner. 
In explaining this singular situation, some account must now be 
taken of the slackening trade activity throughout the country, 
which mean s, of course, a diminished pressure upon banking 
capital. Without much doubt this is a partial explanation fo r the 
small movement of currency out of this city. But the main rea­
son must still be found in the exceptional backwardn ess of the 
crop-moving, which has the effect of postponing the customary 
drawing down of New York deposit balances by the interior 
banks. Last we ek net shipments of currency out of town were 
estimated at less than $r,ooo,ooo---considerably less than in either 
of the two weeks before. Meanwhile payments by banks to the 
Treasury are reflecting the falling off in customs revenue, due to 
the shrinkage in the volume of our merchandise imports , which, 
according to the latest statement, were $5,800,000 less in Septem­
ber than in °the same month of 1902. Contrary to all precedent 
at this season the Treasury's disbursements, in this city at least, 
are steadily falling behind its collections, and the result is that 
the banks have been able for the last few weeks to add materially 
to their cash holdings from their operations with the government. 
With holdings of specie and legal tenders increasin g rather than 
decreasing, and with loans contracting under the influence of 
Stock Exchange liquidation, the movement of surplus reserve con­
tinues to be highly favorable. Last Saturday found a further gain 
in this item of $850,000, and the account now stands at the highest 
level of the season in recent years. The strong position of the 
banks has naturally made itself felt in lower rates for money. Call 
money has for some time past ·been pmely nominal ; it is quoted 
in Wall Street at 2 per cent and 2¼ per cent. The more impor­
tant fact is the lowering of time money rates, which for sixty-day 
loans have fallen since the middle of September from s ½ per cent 
to 4½ per cent. It is perfectly easy now to obtain accommoda­
tion on good collateral at S per cent and under over the first of 
the year. So long as speculative demands continue as light as 
they are at present, so long as mercantile requirements are cur­
tailed, and so long as the banks continue to discourage the placing 
of new loans by the railways and other corporations, the money 
problem, as it was understood and feared six months ago, may be 
said to have disappeared. Nor is the foreign exchange position 
a matter of such solicitude as it was a short while ago, for there is 
no need of gold imports from Europe when the supply of money 
at home is so plainly sufficient for all ordinary purposes. 

The .Stock narket 
A sharp and general recovery has occurred in the course of the 

week's trading on the Stock Exchange. The only interruption 
to the movement came on Monday, when the failure of two im­
portant Baltimore trust companies was announced. But yester­
day, after it had been ascertained that these suspensions were due 
entirely to local causes, and that there was small probability of 
the difficulties spreading, prices r esumed their upward tendency 
with some enthusiasm. The explanation for the week's improve­
ment lies chiefly in the oversold condition of the market, especially 
in the railroad share list- a fact which has been patent to close 
observers for " some time past. It is evident, in the first place, 
that the absorption of stocks by strong interests has gone on with 
its usual secrecy, and that, as always happens, the majority of 
onlookers have entirely underestimated its actual extent. It is 
equally plain that the forced liquidation which played so large a 
part in the demoralized condition of July and August, and which 
appeared again a fortnight ago confining itself to the industrial 
shares, has run its course. And in the third place, a short inter est 
of considerable dimensions developed, which has found it 
difficult after the reduction in the available supply of stocks from 
the other two causes mentioned, to beat an orderly retreat. T hese 
simple technical conditions afford a sufficient explanation for 
the sharp recovery which has been -witnessed during the past 
week. So far as they relate to the outside situation, they point 
very clearly to the belief in higher financial circles that the de­
cline in the standard stocks had gone as fa r as was called for by 

the extraordinary depressing influences of the past twelve months, 
and that in view of the successful crop season, the assured pros­
perity of the agricultural regions and the favorable outlook for 
railroad earnings, particularly in the West and South, there was 
abundant warrant for a higher level of prices. No conservative per­
son expects a much further advance for the present. The uncertain 
position of trade, the possibili ty of fresh irruptions of the labor 
party, and the sensitive state of the money market are all firmly 
opposed to any new speculation for the rise. But financial sen­
timent naturally fin ds suffic ient reason for cheerfulness in the 
recent proofs that the market as a whole has turned the corner 
after its long decline. 

There is not much to be said concerning the movement of the 
local traction stocks beyond what has already been said concern­
ing the course of the general mark<::t. All these stocks have 
simply dri fted with the tide. T hey rose as fast as any during the 
general recovery at the end of last week, and fe ll off as rapidly 
as any when the general market turned weak on Monday. The 
bear party has devoted a good deal of at ten tion to Brooklyn 
Rapid T ransit, on the th eory that the speculative in terests par­
ticularly identified with the stock are in no posi tion to give it very 
energetic support. Gossip is still ve ry free with the names of 
certain st reet railway capitalists who are supposed to have dropped 
an enormous sum during the recent break. The notion that 
these persons have been forced to part with some of their invest­
ment holdings and that they are unable to afford much protection 
against speculative attacks on their properties, accounts for the 
persistent pressure which is being kept upon Me tropolitan shares. 
Manhat tan E levated, as usual, has acted the best of the traction 
group. Specialists bear continual witness to the steady invest­
me nt absorpt ion of the stock, which, they say, is fast reducing 
the floating supply in the marke t to insignificant dimensions. 

Philadelphia 
The only reflection which the financ ial disturbances at other 

cities had in the market for P hiladelphia stree t railway stocks, 
was a fu rther sharp decline in Philadelphia Company shares. T his 
issue is held more or less extensively in both Baltimore and P itts­
burg. It was liquidation rather from Baltimore which caused 
the drop in the common stock Monday from 37¼ to 35¼. T his 
latter figure repeated the low record made several weeks ago. 
P hiladelphia preferred suffered less, losing ¾ to 43. In yester­
day's general recovery the common went back to 36½. Among 
the other traction specialties, the week's movement took uni fo rm­
ly the direction of the general market ; prices rose on Friday and 
Saturday, dropped back on Monday, and rose again yes terday. 
Union T raction went from 42½ to 43, then down to 42½, then up 
to 42¼ ; Philadelphia Rapid T ransit sold as low as II¼ and as 
high as II¼; Philadelphia Traction ranged between 93½ and 94, 
and American Railways between 41¾ and 42. Scattering sales 
were also reported in Consolidated of New J ersey at 60, anc! H es­
tonville Passenger preferred at 72}f 

Chicago 
T he interesting but complicatea game between the city and the 

street railroad companies, in which a liberal franchise extension is 
the stake, goes on apace. Moves and countermoves, proposals 
and counter-proposals have been made during the week, but so 
far as the public knows anything to the contrary, the negot iations 
are no nearer their termination than they were a week ago. If the 
market for the traction stocks was a sign of anything in this con­
nection the absolute cessation of all trading which has recently 
been witnessed, might be interpreted as an indication that the in­
vesting public have become apathetic toward the franchise muddle, 
and have left this part of the investment fi eld in disgust. Not a 
sale is recorded in any of the surface line securiti es since a week 
ago Wednesday. A few trades have been reported in Metro­
politan Elevated at 18, and two single transactions, one in South 
Side Elevated at 91 , the other in Lake Street at 4½, With these 
except10ns the we ek has been a total blank. 

Other Traction Securities 

Baltimore has been the center of interest among the outside 
markets this week, on account of the troubles which led to the 
suspension, on Monday, of two of the leading trust companies of 
that city. All the securit ies having their home market on the 
Baltimore Exchange suffered severely. United Railways stock 
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and bonds we re the only- traction issu es which com e within that 
category, and they we re th e onl y ones according ly to fee l th e 
fo rce of th e fin ancial st o rm. T h e co mmon stock sold down t o 
8, and the incom e bonds to 57}'.4. both of whi ch were n ew low 
records fo r t he yea r. T he general 4s were not as weak , declin in g 
only from 90½ to 89¾. A ll t h ree securiti es rall ied r ather sh arply 
in yes terday's tradin g. O ther Baltimore sales fo r the week in­
cluded A tlant a Consolidat ed s s at 103, Ci t y & Suburban (Balti ­
more) s s at I 10¼, Charl es ton Stree t Ra ilway ss at 104, and Ana­
costia & P otomac s s at 90. Nothin g of particular consequence 
has h appened in the week 's deal ings in Boston. lVIassachusetts 
E lectri c, o n a small vo lum e of busin ess, sold as low as 18 an d as 
high as 20, ending yes t erday at 19¼. T h e p rde rred sold b etween 
77¼ and 78. W es t E nd common dropped fro m 91 to 90, the 
preferred sold a t 109, and Boston Elevated be tween 136½ a nd 138. 
On th e N ew Y ork curb Inte rborough R apid T ra nsit , after to uch­
in g a n ew low r ecord at 80½, ra llied sharpl y to 83, th en fell again 
to Sr , o n th e news received yeste rday that th e moto r men on th e 
elevated lin es will probably go on strike. ·washington T raction 
co mmon lost a point to 8, and Brooklyn R apid T ransit 4s sold at 
77½- This was all there was to th e week' s t raction dealings, so 
fa r as th e local cu rb market was concerned. 

Co mpared with t he business of r ecen t weeks th ere wa s what 
mi ght be called quite a run o n Detroit United on th e Cin ci nnat i 
Exch an ge. Fo ll owi n g th e quotati ons from New York th e stock 
open ed the week at aroun d 60. and decli ned steadily to 54¼­
Around thi s point it cam e into prono unced demand, and some 
1500 shares changed hands, th e buyers being bargai n hun ters wh o 
were anxious t o pick up a st able 4 per cent security at such prices. 
As th e r esult of this demand th e quotation rose steadily, and 
closed th e week at Go½. Toledo Railway & Light so ld to the 
ex tent of severa l hundred shares at If) and 20, th e lowes t figure in 
many mo nth s. Cincinnat i Stree t Railway was firm at around 
128½, sales bein g small sca tt ering lo ts. A small lot of Miami & 
E ri e Canal changed h ands at 6¼. which is a slight advance over 
previo us fi gures. T he fut ure of thi s company remain s clouded in 
do ubt. Several lots of Ci nci nnati, Dayton & Toledo s s sold at 82. 

A t Cleveland, North ern O hio Traction & Light was the leading 
issue, about 500 shares sellin g a t 15 to 15 ½, which is considered a 
ve ry low fi gure. Cleveland E lectric ranged from 64½ to 67, sales 
bein g 38o shares. D urin g the previous week the stock ma de a 
low record of 63. It is believed that large local hnlders are tender­
ing their support on t his stock in order to protect stocks put up 
against loans in local banks. Northern Texas Traction sold at 
30 , a decli ne of two points. A sale of Lake Shore Elect ric com­
mon at S att racted some attention , and there were plenty of 
bidders around 6, but 11 0 furt h er offerings within range. This 
pro perty is maki ng on an average of a 35 per cent gain in earnings 
durin g th e last few m onth s. 

Security Quotations. 
T h e fo ll owin g· table sh ows the pre ,ent bid quotations for th e 

leading traction stocks, and the actiYe bonds. as compared with 
las t week: 

Closmg Bid 
Oct. 13 Oct. ~0 

American Railway s ............................... : . . . . . . . . . . . . . . . 41 11¾ 
Aurora, E lgin & Chicago . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . -
Boston Elevated ....... . .......................................... 136½ 13 i 
Brooklyn Rapid Transit . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 31% 3?½ 
Chicago City ...................................................... 170 171• 
Chicago U n ion Traction (common)............................... 4 3½ 
Ch icago U nion Traction (preferred) . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 30 21' 
Clevelan d Electric . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 65½ 6'> 
Consol idated Tract ion of New Jersey..... ........................ 59 60 
Consolidated Traction of New Jer sey 5s .......................... 103 1U3-4 
Detroit United . . . . . • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . .. 55 5'!> 
Elgin, Aurora & Southern ...................................... a56 a45 
Lake Shore Electric . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . a.3 :i% 
Lake Street Elevated . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4 
Manhattan Railway ............................................... 130 13;,~i 
Massachusetts Electric Cos. (common)............... . ........... 18 JS¾ 
Massachusetts Electric Cos. (preterred) . . . . . . . . . . . . . . . . . . . . . . . . . 77½ , 'l 
Metropolitan Elevated, Chicago (common ) . . . . . . . . . . . . . . . . . . . . .. 17 18 
Metropolitan Elevated, Chicago (preferred)...................... 5~ 55 
Metropolitan ::itreet ............................................... 103 lOo½ 
New Orleans (common) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7 7½ 
New Orleans Railways (preferred) ................... . ........... a30½ 28 
North American . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 72 73¾ 
Nor thern Ohio Traction & Light................................. 13 151/8 

P hiladelphia Rapid Transit . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 11¾ 11¾ 
P hiladelphia Traction • .. . . . . . . . . . . • . . . . . . . . .. . .. .. . . . . . . • .. . . .. . . 93½ 93% 

Closing Bid 
Oct. 13 Oct 20 

St. L ouis T ran sit (common ) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 13¼ 14½ 
South Side E levat ed (Chi cago) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 91 90¾ 
Syracu se R apid Transit . .. ................. .. ..... .......... . ..... a30 
Syracuse R api d Transit (p r eferred) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 73¾ 73¾ 
T hird Avenue . . .... . .... . ... . . .. .. ................................ 100 103 
Toledo R ail way & L ight .. . ..... . . . .............................. a20 17½ 
Twin City, :Minn eapolis (co mm on) . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 80½ 83 
U nion T ract ion (Phi ladelphia) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 42¼ J?3/s 
Uni ted R ai lways, St. Louis (p refer red) . . . . . . . . . . . . . . . . . . . . . . .. . . 61 31 

a Asked. 

Iron a nd Steel 
"The I ro n Age" blast furnace stat1st1cs fo r Sept em ber showed 

production t o have b '-cn less th an in Au gus t , !Jllt by a trifling 
am ount only. T h e Sept ember t otal was 1,556,7 17 tons, agai nst a 
tot al of 1,571,126 t on s fo r Au gust. It is, h owever . to be recol­
lec ted that th e concert ed effort s to r est rict th e output of pig-iro n 
were n ot begun until after the fir st of O ctob er ; consequen t ly, the 
present production is undoubtedly co nsiderably less th an it was, 
accordin g to th e lates t invcs ti gati oLs of th e " Iron Age." W ith 
thi s r eflectio n the fac t that stock s of iron on h an d again increased 
by 85,000 ton s durin g the month of September , is not as seriou s as 
it would o th erwise ha\'e been. In the fini sh ed iron and st eel 
b ranch ther e is a fai rly encouragin g demand fo r steel rails for next 
year 's delivery, and also fo r m erch ant pipe and wire product s. But 
in sheet stee l and tin plate, as well as in st ructural mate ri al, busi­
ness is decidedly slack. Q uotati on s a re as fo llows : Besse mer 
p ig -iron, $15.85 a ton: Besse mer st ee l, $27, and st ee l rails, $28. 

Metals 
Quotat io ns for the leading m etals ar e as fo ll ows : Copper, lake, 

131/s cen ts; tin , 25 ½ cents; lead, 4½ cents, and spelter, 6 cents. ___ _._. ___ _ 
REFERENDUM FOR CHICAGO 

At the meeting of the Chicago City Council , Mon<lay, O ct. 19, 
an ordina nce was passed to submit th e Mueller municipal own er ­
shi p law to a vot e of the peopl e at t h e election n ex t spring. The 
M ueller law is th e law passe d by the last Illino is Legislature 
empowering cities to own and operat e street r ailways. It becom es 
a law as regards any city only aft er it has been voted upon and 
carried by the people of that city at a n election. T h e submission 
to th e voters at th e election next sprin g will probably result "in its 
adoption as a law for Chicago, if th e r esult of th e ballot h eld two 
years ago is any in dication. The adopti on of the law by Chicago 
does not have any immediate bearing o n the settlement of fran­
chise matters in Chi cago, as there is no likelihood that th e city will 
take advantage of its power to own and op erat e stre et railways for 
some years to come. The present companie s will probably be 
given renewed fra nchises fo r twenty yea rs, and it will b e left 
fo r the city at the end of that period to dec ide wh ether t o tak e 
over the street rai lway prope rti es o r to g rant franch ises again. 

NEW RAPID TRANSIT SCHEME FOR NEW YORK BRIDGES 

Plans for con necting the transportation systems of Manhattan 
a nd Brooklyn by extending elevated and surface lines over the four 
East River bridges have bee n submitted to Mayor Low by Bridge 
Commissioner Lindenthal. Three extensions of Long I sland lines 
to Manhattan are p rop osed, the first to run over Manha ttan Bridge 
from Canal St ree t , thus crossing all north and south lines. From 
the William sburg Bridge the Brooklyn R apid Transit system is 
to be extended along D elancey Street to th e Bowery or to Elm 
S treet , in Manhattan. A t h ird branch of t h e Lon g Island lines 
is proposed over the Blackwell 's Island B ridge t o a plaza 100 ft. 
wide, ext ending from Six tieth Street to Fifty-seven th Street and 
pa rallel with Second Avenue, Manhattan. M r . L indenthal advises 
two ext ensions of the Brooklyn Rapid Transit elevated over the 
Manhattan Bridge. It is recommended that all th ese extensions 
should be constructed by t he city anrl leased to the Brooklyn 
Rapid Transit Company. The Mayor will present the plan to the 
Rapid Tran sit Commission for its consideration. 

T he Spring fi eld Street Rai lway Employee s R elief A ssociation, 
of Springfield, M ass ., has a membership o f, 340. It r eceived dur­
ing t he year $2,839.75 an d paid b enefit s am oun ting to $2,830. The 
asso ciation has $509.75 in its treasury. 
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ANNUAL REPORT OF THE METROPOLITAN ELEVATED OF 
CHICAGO 

T he annual report of the Metropolitan West S ide E leva ted Rail­
road, of Chicago, for t he year ending June .Jo, 1903, was fi led at 
Spring fi eld last week. As compared wi th the preceding year it 
shows an increase of $266,056, or 14½ per ce nt, in gross earnings. 
But operating expenses increased $256,971, absorbing practi­
cally a ll the gain in gross. Comparing expenses in detail, main­
tenance charg&s show an increase of $85,127, while cost of 
conductin g transportation increased $157,962, or 28 per cent. The 
cost of conducting transportation per passenger carried was 1.75 
ce nt s thi s yea r, against 1.57 cents last year, due to h igher wages, 
increased cos t of material, et c. Charges were some $64,000 greater 
than the year before, due mainly to increase in bond interest paid. 
thus the n et amount avai lable for dividends was equal to only 
about 2 per cent on the outstanding preferred stock. It should be 
n oti ced that the items in th is report which cut down the surplus­
that is, hig h operat ing cost and increased interest charges-were 
met in th e last annual repo rt, covering the fiscal year ending Feb. 
28. H ence the next annual repo rt may be expected to make a 
mu ch better com parison with its predecessor than this June 30 
report m ak es with th e one before it. The detailed statement of 
the earnings fo llows: 

Year ending June 30-

Whole number passengers ............. . 
D aily average ......................... . 

Earning s-
F rom passengers ...................... . 
Miscellaneous ......................... . 

Operating expenses-
Maintaining way ...................... . 
Maintaining equ ipment ................ . 
Conducting transportati on ............. . 
General . .... . ..... . .................. . 

1903 
40,551,301 

111,099 

$2.025.837 
68,171 

$2,094,008 

60,964 
162,467 
716,055 

97,695 

Total operations ...................... $1,037,181 

Net earnings .......................... . 
O ther income ......... . ............... . 

T otal incom e ........................ . 
Charges-

Interest . ... .......................... . 
R ental ..... ........................... . 
Tax es .. .......................... , • .. • 
Miscellan eous ........................ . 

Totals ............................ . 

Balance of stock ...................... . 

Preferred dividend .................... . 

Surplus fo r yea r ................... . 
Per cent op. t o gross .•................. 

* D eficit 

1,056,828 
I0,462 

$1,067,290 

467,153 
235,351 
140.870 
58,269 

$901,643 

165.646 
(3%') 

261,243 

*$95.597 
49-5 

BALANCE SHEET , JUNE 30. 
ASSETS 

1903 
Cost of road and equipment. ........... $29.078,580 
Securities of company owned ........... 483,900 
Cash . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 197,817 
Current assets. . . . . . . . . . . . . . . . . . . . . . . . . . 163,570 
Misce llaneous accounts................. 16,235 

$29,940, !02 
LIABILITIES 

Capital stock ........................... $16.500,000 
Bonds out standing ..................... 13,000,000 
I nterest accrued . . . . . . . . . . . . . . . . . . . . . . . . 223,467 
Rent accrued. .......................... 8,350 
Taxes acc ru ed . . . . . . . . . . . . . . . . . . . . . . . . . . 32,5o8 
Unpai d coupons........................ 8,634 
r.oans ................................ . 
Accounts payable ..................... . 
Rcserye accounts ................... • .. . 
P rofit an d loss ........................ . 

I 18,915 
5,147 

43,079 

$29.940. T02 

1902 
35,372,909 

96.912 

$1,768,525 
59,428 

$1,827,953 

49.787 
88,517 

558,093 
84,813 

$781,210 

1,046,743 
5,678 

$1,052,421 

406,569 
209,461 
175,334 
46,653 

$837,817 

214,6o4 
(3%) 

261.243 

1902 
$28,o87,071 

483,900 
258,227 

75,783 
34,452 

$28,939,434 

$16,500,000 
I I,500,000 

163,467 
8,350 

31,901 
38,870 

400,000 
155,455 

2,714 
138,677 

$28.0:N-434 

ADDITIONAL TIME FOR EVERETT-MOORE SYNDICATE 

A mee ting of the creditors of the Everett-Moore syndicate and 
the bankers in charge of the syndicate's affairs was held last week, 
and an agreement was reached by which the creditors have 
granted a furt her extension of time to April 1, 1905, in order to 
give the syndicate that much additional time to clear up all out­
standi ng indebtedness. The tightening of the money market and 
the general depression in all stocks made it impossible for the 
syndicate to float its securities in time to meet all the obligations 
devolving upon it by the time specified-July I, 1903. This con­
dition has been known for some time by the bankers' committee, 
and it wa s thought best that the opinion of all the creditors should 
be obtained as to what should be do ne. This action was hastened 
by the fact that one or two of the creditors of the Federal Tele­
phone Company had been pressing matters, and one of them 
recent ly obtained a judgment against th e company. 

It developed at the meeting that since the bankers' committee 
took charge of the syndicate's affairs, Jan. 1, 1902, more than 
$12,000,000 of obligations have been paid off. and in addition, 
about $2,000,000 of new money h as been put into the various con­
cerns. The traction properties have been entirely cleared up, and 
the telephone propert ies are in a fair way to right themselves. 
There still remain about $3,500,000 of obligations outstanding. 
nearly all against the telephone properties. Several plans had 
been proposed for refinancing the Federal Telephone Company. 
but owing to the stringency of the money market these plans had 
been in terfered with, hence the necessity for the extension. 

To faci litate administrative action a committee, composed of 
H. R. Newcomb. representing the bankers; F rederick Dickso n. 
representing the Federal Telephone Company, and H. A. Everett, 
representing the Everett-Moore syndicate, was appointed to act 
for the bankers' committee and the syndicate in all matters per­
taining to the different properties. The bankers' committee re­
mains in existence for consultation purposes, and it will continue 
to act in such cases of emergency as are beyond the scope or 
power of the special committee. The status of the various traction 
properties controlled by the Everett-1\foore syndicate was fully 
outlined in the STREET RAILWAY J ouRNAL of May 2, 1903, and 
there have been no material changes since that time. 

REPORT OF THE ACCOUNTANTS t ASSOCIATION 

The verbatim report of the Saratoga Convention of the Street 
Railway Accountants' Association of America has just been re­
ceived, and will be welcomed by all those who follow the important 
work accompl ished by this Association at its annual meetings. 
The papers and discussions are p_ri nted in full. In addition the 
yo lurne contains a list of the attendants at the Convention, con­
stitution and by-laws. list of members, standard classification of 
accounts and form of report. a very valuable summary of the re­
ports of previous meet ings, and a handsome half-tone portrait of 
the president, Henry J. Davies. of Cleveland. 

NEW TURBINE AND AL TERNA TING CURRENT RAILWAY 
MOTOR PATENTS 

Among the patents granted last week is one issued to E. H. 
Porter and B. Currier, of Philadelphia, on a combination of a 
steam turbine and a multiple phase generator, in which several in­
teresting points are noticeable. 

In previous practice it has been customary to have the s team 
turbine and generators two separate machines. The inventors of 
the present machine propose the electrical generation direct from 
the turbine blades at a comparatively low vo ltage. The patent 
issued describes a multiple set of rotors of an asynchronous in­
duction generator carried on the turbine blades, all acting induc­
tiYely on a stationary armature. no insulation being required 
except the fir e and moisture proof insulation around the armature 
bars . 

. \II the losses coincident with electric generation are in this 
machine returned to the steam itself. In fact, the machine is so 
designed as to materially increase in it the ordinary electrical 
losses, thus maintaining the turbine blades at a slightly increased 
temperatur<.>, thus avoiding losses due to the condensation of 
moisture at the turbine blades and thereby increasing the effi­
ciencv of the turbine. lt is proposed to start the machine eith er 
as a1; ind uction motor, running in conjunction with other gen­
erators. then by applying full steam pressure to make it take its 
fu ll share of t he load. or it can be brought to approximate syn­
chronism by the tnrbine and simply thrown in without accurate 
adjustment. 
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The sam e inventors have also been awarded a patent recently 
on a variable speed polyphase type railroad motor in which the 
speed variation is secured by changing the numb;r of poles in­
stead of the insertion of resistances, as heretofore the practice. 

The motor is designed for a low voltage current, and is either 
of the synchronous or ind ·ction type. . 

The winding of the stator consists of heavy copper bars, all 
connected and fe d in multiple from the low-tension mains. By 
its multiple arrangement each bar or set of bars can be re1dily 
connected or disconn ected from either phase of the low tension 
supply circuit, and according to the re lative positio n of these bars 
wi th regard to the different phases, the number of bars per phase 
per pole, and therefore the number of poles can be varied. 

It is propos_ed to operate these switches by compressed air, by 
means of a smtable controlling valve built in conjunction with the 
motor itself, and connected with the t rain line pipe. 

If all the switches were thrown at one instant there would un­
doubtedly be serious burning at the contacts, but it is claimed by 
the designers that the transferring of any bar from one phase to 
another is accomplished without spark , owing to the large num­
ber of bars in multiple with it, at the tim e the bar is t emporarily 
removed from the circuit, especially with the low frequ ency cur­
rent for which the motor is desig ned. On account of the heavy 
stator bars and low voltage requir ing compara tively light insula­
tion, it is though t temporary varia t ion of the number of bars from 
a uniform number to each pole and phase during the progressive 
change of spee d, will have no injurions effect. 

•• 
TROLLEY BEA TS LOCOMOTIVE 

T hat little stretch of the Mohawk Vall ey N. Y., between 
Littl e Fall s and Utica promises to ent er the 'fi eld now held al­
most exclusively by the Western steam and electric railway com­
panies for the prize as the battle-ground for tests of speed be­
twee~ the two m~tive powers. O ver the stretch of country just 
mentioned the Utica & Mohawk Valley Railway operates an elec­
tr ic line, and its tracks are paralleled by those of th e New York 
Central Rail road. ~!though the rivalry between the engineers 
and the motormen 1s most keen, and the '' try outs" between the 
powers have been more or less freq uent, it was not until a few 
days ago that the opportunity was presented for a test that was 
perfectly fair. Simultaneously engine 945 of the Centr al which 
used to draw th e E mpire State Express, and car No. 18 of the 
U~ica & Mohawk line, capable of 60 m iles an hour, pulled out of 
Little Falls. N o fo rmal declaration of hostil it ies was needed. 
The struggle was on at once. T he locomotive soon was setting 
a ho t pace, but the li t tl e tro lley-li t t le only by comparison with 
the train of seven cars-was no t to be shaken. I ndeed, when it 
seemed to those on board that it had reached the maximum of 
speed anoth er link was suddenly let out, and the steam monster 
was slowly but surely passed. Then the little victor with its m erry 
passengers- fo r they had enjoyed the run imm ensely-was com­
pell ed to slow up, for Small 's Gulf suddenly loomed up and a stop 
had to be made there. •• 

CHICAGO CITY RAILWAY LABOR MATTERS 

In last week" s issue the extravagant demands made by the union 
employees of the Chicago Ci ty Rai lway Company were published 
and General Manager McCulloch's answer thereto and refusal 
was given also. Since then the men held a meeting and vo ted to 
appeal the matter t o P res ident D. G. Hamilton and the directors 
and in the e".ent of fa ilure to secure concessions, to take a vot; 
of all the mu on employees as to whether to strike or not As 
migh t be expect ed, P resident Hamilton refus ed in advance t~ en­
tertain any such propositions, and in an interview in the Chicago 
" Record-Herald," immediately following th e m eeting of the em­
ployees, stated the company' s position very clearly. H e said : · 

"We cannot g ive high er wages and have the company continue 
as a paying concern, and we certainly will not run ourselves into 
bankruptcy. A year ago we increased the men' s wages 4 cents 
an. hou'. , from 20 cents to 24 cents. Now they want 28 cents. The 
raise given )as t. yea r has mean t an added output of $400,000, while 
our coal bill mcr eased $300,000. The receipts from additional 
passengers carried, in oth er words, the increase in our business, 
was not enough to pay for th e addit ional wages alone. 

" I n addition _to th e increased wages the union demands a great 
many other thm gs. One clause gives the union members com­
plete control of the selection, employment. retention and disci­
plin_e of all employ~es, _while another provides for an arrangement 
o f t ime-tables cons1dermg only the conveni ence of the operatives. 

"To the pr i_nciple of _a rbitration in a third clause the company 
has assented m the mam. But to grant all the numerous minor 

demands made would be equivalent to turning over our whole 
organization, ro lling stock and everything else, to division 26o 
of the Amalgamated Association of Street and Electric Railway 
Employees of America." 

RECEIVER FOR CHICAGO MOTOR VEHICLE COMPANY 

The Chicago Motor Vehicle Company, of Chicago, with a fac­
tory at Harvey, Ill. , was placed in receiver's hands by Judge 
Ko_hlsaat on Oct. 13. Edwin C. Potter was app9inted receiver. 
This company has manufactured gasoline automobiles for some 
time, and recently has started to make gasoline passenger coaches 
for railroad use, as previously mentioned in these columns. 

••• 
STREET RAILWAY PATENTS 

[This department is conducted by W. A. Rosenbaum, patent at­
torney, Room No. 1203-7 Nassau-B·eekman Building, New York.) 

UNITED STATES PATENTS ISSUED OCT. 13, 1903 
741 ,020. Pneumatic Safety Appliance for Street Cars, etc.; John 

Enright, Cleveland, Ohio. App. filed Dec. 19, 1902. Relates to 
means fo r removing obstructions from the car track by com­
press ed air. 

741,032. Car Seat ; H enry S. Hale, Philadelphia, Pa. App. filed 
April 2, 1902. D etail s of construction of a reversible car seat. 

741,033. Car Seat ; Henry S. Hale, Philadelphia, Pa. App. filed 
Jan. 14, 1903. Details of a reversible car seat. 

741 ,048. Track-Sanding Device for Tram Cars; Charles W. 
Angridge, Puebl o, Col. App. filed Dec. ro, 1902. Sand hoppers 
located beneath and at each side of the car platform provided 
with nozzles and valve openings, a transversely disposed rod, 
normally spring-e levated, and bent to limit its vertical movement, 
va lves carried by the rod controlling the openings, and a branch 
extending above the pla tfo rm and provided with a foot-rest. 

741 ,097. Street Railway Switch ; Walter J . Bell, Los Angeles, 
Cal. App. fil ed Aug. 5, 1902. The switch is actuated by a pneu­
matic piston, an electro-magnetic valve controlling the air. 

741,u6. Track-Sanding Device ; Murry A. De France, Newark 
Ohio. App. fi led April 22, 1903. A sand-box, a distributing pip~ 
fo r connection with the sand-box, means for effecting the delivery 
of sand, and a perfo rated pipe passing through the sand-box and 
adapted to supply jets of air thereto for loosening the sand. 

741 ,u8. Means for Operating Railway Switches; Joseph 0. 
Dimmick, Denver, Col. App. filed Jan. 21, 1903. An oscillatory 
shaft is made the core of an electro-magnet, the poles thereof 
being proj ected toward the switch point and then rotated, there­
by causing the point to follow the poles by magnetic attraction. 

741,123. E lectrical Track Instrument ; Taylor T. Fogel, Allen­
town, P a. App. fil ed Aug. 8, 1902. The wheel of a passing car 
acts as an armature in the magnetic field of an iron core which 
is magnetized by an electro-magnet and causes the electro-magnet 
to oscillate in th e direction of the car's course, whereby a signal 
is operated to indicate the direction of movement of the car. 

741 ,127. Car R eplacer ; John D . Green, Toledo, Ohio. App . 
filed May 27, 1899. Details. 

PATENT NO. 741,127 

741 ,160. Brake-Operating Device; Michael O'Brien, Chicago, 
III. App. fil ed March 25, 1901. The brake handle has engage­
ment with the brake-rod by means of a ratchet, whereby the brake 
may be applied by a to-and-fro movement of the handle. 

741 ,171. Wheel Fender ; Claud H. E. Schenck, Cleveland, Ohio. 
App. filed July 29, 1903. Details of construction. 

741,433. Switch-Throwing Mechanism ; Norval J. Anderson, 
Pittsburg, Pa. A pp. filed May 18, 1903. Two treads mounted in 
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a casing between the rails are connected with the switch point in 
such a manner that when one tread is depressed the switch will 
be thrown in one direction, and when the other is depressed the 
switch will be thrown in the opposite direction. 

741,571. Railway Switch ahd Operating Means Therefor; Ar­
thur J. Backer, Syracuse, N. Y . An electro-magnet is inclosed 
in a chamber in the switch point , the magnet being fixed with 
respect to the switch point and when e1:crgized attracts the latter 
and moves it. 

•• 
ENGINEERING SOCIETY 

The October meeting of the American In stitute of Electrical 
Engineers has been assigned to the di scussion of two papers on 
electric traction, namely, "The Conditions Governing the Rise of 
Temperature of Electric Railway Moto1 s in Service, " by Cary T. 
Hutchinson. Discussion will be participated in by John Balch 
Blood, Lottis Duncan, A.H. Armstrong ; and "A Graphic R eco rd­
ing Ammeter and Voltmeter ," by A. H . Arm strong. 

•• 
PERSONAL MENTION 

MR. HOWARD B. RHOADS, general superintendent of the 
Columbia line of the Conestoga Traction Company, of Lancaster , 
Pa., has resigned. Mr. J 01111 G. Livingston is t emporarily in 
charge of the line. 

MR. J. P. CLARK, formerly manag~r of th e T err e Haute Elec­
tric system for Stone & Webster, of Boston, and later r epresent­
ing the same interests at Dallas, T ex ., is to become manager of th e 
Indiana Union Traction Company's lines at Fort Wayn e, Ind. 

MR. LOUIS E. PELLISSIER has Leen elected treasurer of 
the Holyoke Street Railway Company, of Holyoke, Mass., to 
sttcceed Mr. William R. Hill, resigned. Mr. Pellissier has been 
with the company thirteen years, beginning work as a conductor 
and later becoming a bookkeeper. 

MR. J. H. MERRILL, th e retiring general manager of the 
Ohio Central Traction Company, was surprised a few evenings 
ago by a call from nearly all the employees of the company. As 
a token of their esteem the employees presented their former asso­
ciate with a fine Morris chair. Mr. Merrill has become auditor 
of the Western Ohio Railway. 

MR. J.- W. BROWN, superintendent of the McKeesport lines 
of the Pittsburg, McKeesport & Connellsville Railway Company, 
has been appointed to succeed Mr. Thomas Elliott as general 
superintendent of the system, the latter going to England. Mr. 
Brown's headquarters will be in Connellsville. Mr. W . E. Moore 
will be general manager of the company. 

MR. R. P. SCALES, formerly general manager of the Con­
solidated Car Heating Company, died last week. Mr. Scales had 
been identified with the Consolidated Car Heating Company for 
a number of years, having been the Chicago representative for 
five years, and general manager at Albany for two years. He re­
tired from active participation in the selling branch of the com­
pany about a year ago. His death occurred in Boston. 

MR. THOMAS FARMER, who recently resigned as superin­
tendent of motive power of the Detroit United Railways Com­
pany, of Detroit, Mich. , has become superintendent of the shops 
of the G. C. Kuhlman Car Company, of Cleveland, Ohio. Mr. 
Farmer was connected with the Detroit Company for a number of 
years, and was one of the organize.rs of the American Railway, 
Mechanical and Electrical Association, of which he was the first 
chief executive. 

MR. H. A. NICHOLL, treasurer, general manager and pur­
chasing agent of the Ithaca Street Railway Company, of Ithaca, 
N. Y., has accepted an offer to become general manager of th e 
Cleveland & Southwester Traction Company's systems, with 
headquarters at Cleveland, Ohio, and will assume the position 
Nov. r. Mr. Nicholl has been in the transportation business more 
than twenty years, and has had long experience on hoth steam 
and electric roads. H e was connected with the Chicago & North­
western and Illinois Central lines. From th ere he went East and 
became associated with several electric roads , a few years ago 
becoming manager of the Ithaca system. Mr. Nicholl succeeds 
Mr. F. T. Pomeroy, who was recently elected president of the 
system with the understanding that an operating man of efficiency 

should be employed to relieve him of the many ardu0us duties of 
managem ent. 

MR. W . 0. WOOD, formerly general superintendent of th e 
Rapid Railway System, of D etroit, Mich. , which is the suburban 
system of the Detroit United R ailway Company, has Leen ap­
pointed superintendent of th e elevated division of th e Brooklyn 
Rapid Transit Company, of Brookl yn , N. Y., succeeding Mr. 
Geo. W. Edwards, resigned. M r. W ood has been conn ected with 
the Rapid Railway for some time and his experience extends as 
well t o the operation of steam rai lroads. For ten years he was 
conn ected with the Illin o is Cent ral R ail road, as trainmaster and 
in o th er capacities, and wa s for severa l years secretary to Secon d 
Vice-President J. T . Harahan. His t xper ience previo us to th is 
was gain ed with th e Louisvill e & N ashville R ail road, wi th whi ch 
h e was connect ed for five years. Mr. \Vo od' s fir st work in Brook­
lyn will be in perfecting and a pplying t o the elevated li nes th e 
m erit system of di scipline recently adopted by the co mpany, and 
in th oroughly workin g out for th e eleva ted lines th e syst em of 
train despatching recognized as standard by th e leadin g s team 
railroads. Mr. Edwards, who is succeeded by Mr. W oo d, has 
Leen conn ected with the elevated railways of Brooklyn intermi t­
tently since th eir beginning. For a long time h e was ass istan t 
superint endent under General Manage:.- Barton, of the Brookl yn 
E levated Railway Company, and wh en the latter road was ab­
sorbed by th e Brooklyn Rapid Transit Company he was m ade 
gen eral superintend ent of the entire syst em. 

AN E XAMPLE of deserved promotion in recogmt1011 of abil ­
ity and capacity is r ecorded in Mr. John A. Beeler, vice-presid ent 
and general manager of the Denver City Tramway Company. M r. 
Beeler has Leen in th e street railway business since 1885, when he 
joined th e Cincinnati Street R ailway Company as rodman. In 
th e summer of 1888 he we nt to D enver , Col. , as assistant eng in eer 
for the Lan e National Cabl e Railway Construction Company, in 
charge of constrncti on of the D enver cable lines. O n th e com ­
pletion of th ese lines in 1889, h e jo in ed the D enver Tram way 
Company as en gineer in charge of civi l en gin eering on the South 
Broadway overhead electric lin e. This was th e fir st elec tric rail­
way in stalled in Colorado, and was equipp ed with th e Sprague 
system. Mr. B eeler continued as chi ef engineer of th e D enve r 
Tramway Company until 1891 , wh en u

1
pon o rganizati on of th e 

Metropolitan Railvray Company to take over an opposition lin e, 
he was also appointed chi ef engineer for that company, and in 
that capacity built 35 mil es of electric railway in D enver. U pon 
th e o rganization of the D enver & Northwestern Railway Company 

he was appointed its chi ef consulting 
electrician, a po sition which h e st ill 
holds. In 1902 M r. B eeler was of­
fered th e position of general m anager 
of th e D enve r City Tram way Com­
pany to ass ist Pres ident Curti s. 
The president' s h ealth fa ilin g soo n 
aft erward necess itated his r etiring 
from the active manage m ent, and on 
the election of M r. \i\Tm. G. Evans 
to th e presidency in th e sprin g of 
1902, Mr. Beeler was elect ed vice­
pres ident and gen eral manager. In 
additi on to th ese duties Mr. Beeler 
co ntinues to act as chi ef engin eer of 
th e system. Mention sh ould Le 

J. A. BEELER made of th e 72-lb. T -rail which 
he designed in 1892, for use on paved 

~tree t s, a ra il comm only known now as th e " sh anghai" section. 
In 1898 he fo und that the records of th e track department did n ot 
show where the m aintenance expense went, no reco rd being kept 
of the work o r of the di stribution of the m ateri al used. H e there­
fo re prepared a system of daily reports, wh ereby the work of each 
fo reman was t abulated, with separate accounts for each cl ass of 
construction. F rom th ese reports weekly and monthly summaries 
were made. The result was that the fo rem en and even th e m en 
becam e perso nally interested in their work, as th ey were desirous 
of producin g good repo rts, and a rivalry sprang up between the 
different gan gs to do as much work as possible. To counte ract 
the t endency to produce cheap work, a record was also k ept of 
th ose who did t he work, so that a piece of poor construction could 
be directly traced to the workman doin g it. As a result of these 
da ily reports, at th e end of th e fir st year , despite the fact that the 
m en's wages were rai sed 16 per cent, th e cost of do in g all classes· 
of work was reduced 45 per ce nt. The comp any was so well 
pleased with the syst em that it was g radually in troduced into th e 
various depa rtments of th e railway so fa r as practicable and has 
Leen in successful operation ever since. 
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NEWS OF 

CONSTRUCTION NOTES 

EU FA ULA, ALA.- At a regular mee ting of the City Council a franchise 
was g ranted for a period of twenty years to the E ufaula Railroad Company. 
The company is composed of the fo llowing : J. P. Foy, B. B. McKen zie, R. A. 
Ballowe, C. A . l\lar tin, H. C. H olleman a nd L. H. Brassell. It is proposed to 
co nstruct a system of electric lines ove r t he city and to extend it as fa r as 
A bbevi lle, and the Board of Revenue will he asked at its next meeting to 
g rant t he priv ilege of crossing th e county. T he project is meeting with every 
encouragement and is believed will he a success. 

LOS A N GELES, CAL -Petitions are bei ng signed by property owners 
asking the City Co unci l to advertise the sale of an electric arilway fran chise 
un Eleventh S t ree t , from Main Street to H oover St reet. 

LOS ANGELES, CAL.-The Clear Lake Electric l{ailway Company, in­
corporated last March, in which Los Angeles capital is interested, has been 
fo rmally granted a franchise to run a 40-mile elect ric rail way from Clove r­
da le, in Sonoma Coun ty, to Lakeport, in Lake County. This line will open up 
a country ot rich resources which has been held back because now all pro• 
ducts have to be h aul ed out by team. T he directors are: Dr. W. P. Prather, 
W. C. Phillips, H . C. H ealy, Robert M. H ar twell and H . R. Bingham. 

SAN JOS E, CAL.-The Board of Super visors has passed a resolution of in­
tention to g rant' to George Tourney, representing the San J ose Street Rai lway 
Company, a franchise for an electr ic railway from San J ose to Campbell. 

\,VOO IJLAND, CAL- Attorney N. A Hawkins has made appli cation to the 
Board of S upervisors and the City Trustees fo r a franchise to build an electric 
ra il way th rough the ci ty of \Voodland and Yolo county. The proposed rou te 
passes th rough Vv'oodland to the head of Capay Valley, and touches t he 
Sacramento River at Elkhorn and Kn ight's Lan ding, with branches at Cache­
vi lle, Blacks and Wi nte rs. M r. H awkins is co unsel fo r the Yolo County Con ­
sulida ted \ \'ater Company, and it is believed that corporation is behind him. 
The company owns nearly all o f the wa ter righ ts of Cache Cr eek, on the hea<l­
\\'aters of wh ich the proposed power house will be located. 

NEW LON IJON, CONN.-Judge Wheeler has granted a cert ifica te of pub lic 
rn:cessity to t he Groton & Stonington Street Railway Company, which proposes 
to bui ld an elect r ic ra il way from Groton to \ Vesterly. T he hearing on the · 
application of the company show<:d that the project is well in hand. A ll the 
~toc k has been taken, and the testi mony of t he engineers o f the company 
showed tha t the plans for construction are well in hand. 

T O lUU NGT ON, CONN.- At t he annual mee t ing of the J-l artford-Torring• 
ton Tramway Company t he fo llowing officers were elected: President, 1\1. C. 
W ebster, of New Britain; vice-president, 'vValter H olcomb ; treasurer , N. £. 
Pi erce, of Bristol ; secretary, D. B. l\lansfie ld, of Ha r winton. T he direc tors 
a re these officers, with C. B. Strong, of Hart fo rd; Samuel Knous, of Terry­
ville; D. A . Granni s, of Hart ford; D. \V. Clark, of Torrington, an d E . G. 
Gibbs, of H artfo rd. A large subscription is promised soon, and the outlook is 
ve r y promising. The trolley line to Tcrryville is now nearly completed, and a 
tr ip can be made from that place to Hartford oy t rolley and third ra il. Only 
J:! mi les is needed to complete the connection with Torrington. The charter 
of the company has been extended two years. 

CAN T ON, IL L.- I ncor poration papers have been granted to the Illinois 
Cent ral E lect ric Railway Company to construct a street railroad a t Canton, 
:::nd in terurban roads branching from that city. Th e in corporators arc: 
Joseph David, of Cleveland, Ohio; J ames H. Lawrence, J ames S . Hopkins, 
Fred. A. Dolph a nd Dav id J . Peffers. 

CIIA RLES T OK, ILL.-1\I. C. Thomas, of H omer , says there is ever y reason 
to believe that th e proposed electric rai lway from Charleston to H omer will 
be built. A t Homer the new line will connect with a road from Ogden, pro­
moted by th e Mc K inley syndica te. 

E A ST ST. L OUI S, ILL.-Thc East St. Louis & Columbia E lec tric Railway 
Company has been incorporated with a capital stock of $2,600. The mcorpo• 
rators arc: P. J. l\Ieycrs, John Keckhain and C. J. Gorla. 

EVANSTON, ILL.-The Chicago & l\lil waukce Elect ric Rail road Company 
has asked the City Council to grant a fif ty-year franchise, so tha t t he south ern 
terminus of the road may be at the Chicago city hmi ts. The road now runs 
north from the heart of Evanston. I t is desi red to extend it south th rough 
Evanston as far as the Chicago city limits. The route proposed is t hrough 
the western part of Evanston. 

MO U NT VERNON, ILL.- I saac A. S mith, chief engineer for t he Southern 
Illinois Elect r ic Rail way Company, has finished the d rawings for the main 
power house of the road, which will be located at Irvington. 

O'FALLON, ILL.-The East St. Louis, O'Fallon & Lebanon E lectric Rail­
way has been completed east of this city to the Vvillard Range \Yorks, and 
cars will be placed in operation at once. 

R OCKFORD, ILL.-The Inter-State Electric Railway Company, which 
was incorporated some weeks ago fo r the purp ose of building a line from 
Rockford to Madison via Brodhead, has been formally organized at Rock- • 
fo rd. Presiden t, 1\1. A, Beal, manager, R ockford Edison Compan y; vice­
president, N. F. Thompson, vice-pres ident Manufacturers' Bank. 

SPRINGFI ELD, ILL.-The City Council bas passed an ordinance granting 
to the Consolidated Railway Company a franchise to extend its t racks and 
build certain switches and turnouts in the streets of Springfield. 

THE WEEK 

SPRINGF IELD, ILL.- The K ankakee Interurban River View Railroad 
Company, o f Kankakee, has been chartered with a capital of $2,500. The in• 
corporators are H. T. Bonfield, E . W . Bonfield, Gordon Hannah. 

FORT WAYNE, I N D.- Attorney W . S. O ' Rourke has announced that all 
the franchises outside the city of Fort W ayne through territory over which 
the Fort Wayn e & Northeastern Traction Company is to construct its electric 
line connecting Fort Wayne and Bryan, Ohio, have been secured. The last 
of these was the franchise through Bryan, which has just been passed by the 
Council t here, upon conditions which are acceptable to the company. The 
projec tors now hold franchises through Allen County, DeKalb County, De­
fia nce County, W illiams County, the town of Hickville and the city of Bryan. 
M r. O'Rourke stated also that the securing of the se franchises had been the 
only matter which was delaying the company, and that the construction work 
upon the road would be advertised and awarded within a few weeks, so that 
actual work will be commenced in the spring, or earlie r. 

F RANKLI N, I N D.- J. I. Irwin, president of the Indianapolis, Columbus & 
Southern Traction Company, has purchased a site in this city at Main Street 
and Madison Street, and will erect at once a three-story traction office building, 
station and fre ight depot. The offices of the company, now at Greenwood, will 
be r emoved to Frankl in. 

F RANKFORT, IND.- T he Indianapolis & Northwestern Traction Company 
has t he road now completed between Lafayette and Dayton. Construction 
trains are now running back and fo r th. The connection between the interurban 
and the street car company' s t racks will not be made for a few weeks. 

I NDI ANAPOLI S, I N D.- T h e Indianapolis, Shelbyville & Southeastern Trac• 
tion Road has been sold by F letche r IIincs a nd Dr. R. C. Light to the traction 
interests headed by Charles L. He nry. New officer s were elected, George A. 
Dall, o f Muncie, who is associated with M r. H enry, being made president. It 
is an nounced that the ex tension from Shelbyville to Greensburg will be pushed 
through, but it is also unde rs tood that the road will stop at that point and that 
M r. IIenry will push his Rushville line through to Cincinnati, making it the 
only India napolis-Cincinnati trac tion road. 

I N DIA NAPOLI S, I N D.- T here is considerable speculation concerning the 
purposes of the Appl eyard syndicat e's invasion of Indiana. It has developed 
tha t the syndicate proposes to build .from T roy, Ohio, to Winchester, Ind., 
and th ence to Richmond, to connect wi th the line the syndicate is promoting 
between Richmond a nd Columbus. B ut the enterprise is not to stop here. A 
line wi ll be built to Evansville from French Lick. The syndicate is said to 
have an in te rest in the South ern Indiana Traction Company, and will get into 
Louisvill e over t hat line. From Columbus the syndica te cars will reach In• 
d ianapolis over t he Irvin system, a nd thence over the Indianapolis Northwes• 
em to Lafayette, from whence a line will be built to Chicago. The company 
has deposited bonds in Columbus, Greensburg, Connersville and Richmond, 
where franch ises have been granted, to be forfeited if work is not begun 
within a year and the road is not in opera tion in two years. 

IN DIANAP OLIS, I N D.- The Central Indiana Traction Company has been 
incorporated by L. A. Bookwalter , V . J . Drayer , S. J. Rock, W. C. Teeter, 
Aaron l\Iiller and N. A. Teeter, of Dayton , Ohio, to build an electric rai lway 
fro m 'vVabash to Warsaw, by the way of Nor th Manch ester and Winona Lake, 
and from Connersville to L iberty and the O hi o-Indiana State line. The com­
pany is ca pitalized at $50,000. The Appleya rd syndicate is believed to be back 
of th e new compan y. 

MA RTI N SVILLE, I N D.-The Martinsvill e Rapid Transit Company has 
made arrangements with the Big Four Railroad to use 5 miles of its track 
between this city and Taggart. T his plan will enable the company to operate 
its Bloomington extension without having to drill a tunnel through several 
hundred fee t o f rock. 

NEVvCASTLE, I ND.- Afte r g rading 15 miles of track between Anderson 
and Newcastle the Union T raction Company has suspended work. The com­
pany did not get a ll its right of way before beginning work, and the farmers 
near Newcast le have combined and a rc asking $1,000 an acre for their land. 
T he company will n ow proceed to condemn th e right of way. 

RICHl\IO N D, IND.- T he City Council has taken the necessary steps to 
raise the C. C. & L. bridge to permit the opening of through travel on the 
e lectric rai lways between Indiana and Ohio, arrangements for which have 
been completed fo r some time. 

SE YMO U R , IND.-The Indiana Central Railway Company, which pro• 
poses to build an electric railway from Seymour via Columbus to French Lick, 
is asking a subsidy from every township through which the road is to pass. 
If these subsidies are all voted, the contribution will amount to over $200,000. 

CEDAR RAPI DS, IA.-The work of surveying the proposed line from Cedar 
Rapids to Waterloo, in which Colonel W. G. Dows and Isaac B. Smith, of this 
city, are interested, and which was mentioned in these columns recently, has 
commenced. The surveying party, under Chief Reynolds, started out a few 
days ago, and has surveyed a line as far north as Jubilee, a point near the 
east line of Black H awk County, and about 12 miles southeast of Waterloo, 
the terminus of the proposed line. The route surveyed lies about half-way 
between the Decorah and the Minneapolis & St. Paul divisions of the Rock 
I sland Railroad. 




