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Paying for Wheels by Mileage 
Several la rge compan ies are now purchasing wheels on a 

hianket mi leage contract, which seems to haYe many desirable 

features. This question of wheels and wheel mileage is one of 
the timely subjects which will be taken up at the next 

convention of the American Railway, Mechanical and Elec
trical Association, according to the plans outlined by the 

t::xecutive committee. It might seem at first that a system of 

purchasing and paying for wheels according to the mileage 

that they run ,vould cali for a very elaborate system of 

bookkeeping and a cumbersome lot of records, as well as give 

rise to endless controversy between the companies supplying 
the wheels and the company using them. Just the contrary, 

however, is the case with the form of wheel contract which is 

now coming into vogue. Under this contract the electric rail

way company pays the company supplying the wheels a certain 
price per thousand wheel miles. A record is kept simply of 

the total car mileage of the cars of various classes. This 

record, as taken from the auditor's report, is supplied to the 
manufacturing company, and payment is made on basis of it. 

The manufacturing company simply agrees to keep the railway 
company supplied with wheels for the period of the contract 
at so much per thousand ,vheel miles. The company may or 
may not agree to grind down flat wheels, and 'the manufactur
ing company allows for this in making its price. 

Under such a contract it is to the interest of both the railway 
company and the manufacturing company to get the greatest 

mileage possible out of every wheel. The labor cost of wheel 

make instead of by the pound, it is to hi s interest to supply 
a wl}~el which will give the greatest mileage per pound. There 

is 10 trouble with keeping the individual wheel mileage of 

varidus pairs of wheels, as the totals are the only figures dealt 
with} The arrangement is the most satisfactory one for all 

; onte rned that has yet been devised for the purchase of wheels. 

as by it both parties to the contract are working to the common 

end of getting the greatest wheel life possible. It has been a 
matter of common remark among wheel manufacturers that it 

is easy to make a good wheel with good iron, but that at prices 

which many roads wish to pay, they are expected to make a 
good wheel out of poor iron. Vvhen wheels are bought by 

mileage and not by pound, the manufacturer is not restricted 
by the matter of first cost as he is when quantity of iron and 

not quality is the thing paid for. 

The Short Haul vs. the Long Haul 
It has almost become an axiom in street railway work that it 

is the short-haul busi ness that pays best. This was undoubtedly 

true in horse car days, when the speeds of cars and their carry
ing capacities were limited, and is still the case on many roads 

at the present day, especially in large cities where the crowded 

condition of the streets prevents more than a certain maximum 

rate of speed. Theoretically. also, the product sold by the street 

railway company is scat-miles, and if it can get 5 cents for a 
seat for half a mile it is making more money than when it sells 

the right to occupy the same seat two or more n~iles for the 

same price. Like a great many other theories and sayings. 

ilowcYer. thi s analysis of the situation is an incomplete one. 
Theory will always agree with practice · when the theory is 

correct and is carried far enough. but when the theorist stops 

half-way in hi s analysis he may reach conclusions which are 

unwarranted by the facts. 
Let us consider then some features of the long-k1ul and 

short-haul traffic. hearing in mind that for the present the argu 
ment is confined to the conditions prevailing in the small or 
medium sized city aml not to those of metropolitan size. In the 

first place, th e cars must stop to rc ::e ive and discharge short
haul passengers as many times per passenger as ,vith the long

haul passenger, and stops are, of course. costly, on account of 

the delay caused as \Yell as being a direct source of expense as 
regards power and depreciation. ,-\gain, the short-haul busi-

11ess is necessarily done on a small portion of the total length 
of the line. and is accompanieci by a correspondingly crowded 
condition of the car, both of which circumstances tend to in

crease liability to accidents and mi ssing fare s. l\foreover, th e 
business is largely dependent on the weather. and with dry 
pa,.:ements or the arrival of hard times, the business will ma

terially fall off. 
On the other hand, a long-haul business, when once es tab

lished, is practically permanent, as the patron is entirely dc

pencicnt on the electric line for transportation, and as he can 

be carried in long- cars, operated at high speecis, the average 
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car hours ·per passenger will not be very much higher than on a 
short-haul line in congested streets. 

T he subject possesses more than theoret ical interest from the 
fact that the desirability of long suburban extensions is a 
serious question with many companies in our smaller cities and 
towns. Each case has, of course, to be judged on its merits, but 
there is no doubt that such extensions, when conservatively 
built, are profitable, as a rule, and that it is good policy to cater 
to the requi rements of the long-haul passenger. 

The Open Car 
While considering some of the axioms in street railway work, 

as has j ust been done in the question of the short-haul traffic, 
the mind naturally reverts to another popular sentiment among 
st reet railway managers, and that is in rega rd to the accident 
proclivities of the open car. T here is no doubt that there is a 
general tendency toward giving up the ordinary open car for 
the semi-convertible car, on account of the accidents caused to 
persons boarding or alighting from the open car. I t is equally 
t rue that for suburban and city use in summer there is no car 
which is as genera lly popular with the public or which seats as 
many passengers as the ordinary open car. We shall not at
tempt to deny the fact that the open car is liable to accidents, 
but we should like to see any mechanical contrivance which is 
not. If passengers insist upon attempt ing to ge~ off this car 
while it is in motion, by using the wrong grab-handle or by 
disregarding other rules for safety which should be instinct ive 
with them, they have only themselves and their previous educa
tion to blame. The other passengers have certain rights, and 
if their comfo rt can be ensured better by providing them with a 
car of the ordina ry open type than in any other way, their 
wishes should be considered. T he only fair way to the ra ilway 
companies by which this can be done is for the courts to recog
nize the fac t that the open car is a material contribution to the 
comfort and welfa re of a la rge part of the community, that 
while this car is perfectly sa fe to those who exercise discretion, 
it cannot be made fool-proof, and that, if necessary, those who 
ride in cars ei f this description should be held to a more strict 
accountability fo r carefulness than if they used a car with only 
a single rear exit or entrance. 

Baleful Influence of the Boss 
Recent disclosures in labor organi za tions have revealed a 

condition of a ffairs wholly unsuspected by the great mass of 
the people. Boss rule has been the order, and thi s has led to 
many abuses. \Ve are all familia r with the political boss, and 
most of us have at least a hazy idea of the financi al boss, but 
very few realize the influence exerted by the labor boss. Sam 
Parks' career and the record of his "entertainment committee/' 
as disclosed through the prosecution of the obst reperous labor 
leader, was a startling revelation, and it should have suggested 
to every thoughtful reader of that tale of coercion and violence 
that the lawless element which Parks represented must have 
powerful protectors and influential suppor ters who hoped to 
profit by these deeds of violence, else he could not engage suc
cess fully in such "'·holesale intimidation. A writer in Mc
Clure's Magazine, who has made a study of these conditions, 
declares that while in theory there are few more magnificently 
democratic institutions th an the trades union, it has often been 
degraded by the labor boss. "Croker never ruled his party with 
a stronger hand than Sam Parks ruled the H ousesmith's Union 
and paralyzed the building industries of New York City," is the 
c-onclusion of this writer. 

T his is undoubtedly true, as all who are familiar with the 

proceedings in labor circles during the last year or two can 
testify. But Sam Parks does not stand alone. He is a type, 
and, unfortunately, "leaders" of this kind are appearing every
where in labor circles. The street railway industry during the 
last year has had experience with them, and in many parts of 
the country, where the companies have refused to submit to 
extortion and oppression, they have been confronted with the 
danger and financial losses attending a strike, but in every case 
where they have taken a resolute stand public sentiment has 
been with the corporation ultimately, although it may not have 
been at first, and the men have been obliged to submit to reason 
and withdraw their unjust demands. The recent Chicago strike 
was an example of this kind, and the attempt to tie up the 
J ersey lines, earlier in the year, showed that the entire move
ment was dictated by the labor -bosses and i:iot by the men. 

The labor boss is a logical result of conditions that not only 
admit of the existence but encourage the political boss and the 
financial boss, and Mr. Baker, the writer already quoted, de
clares that all these must be shorn of their power before we 
can hope for independence and freedom. Present conditions 
are attributed to the fa ct that most people shirk their respon
sibilit ies; the citizen by not per fo rming his duty at the party 
caucus and in the election booth, the workman by not attending 
the meetings of h is union and participating actively in the 
proceedings, and the investor by neglecting the meetings of the 

corporation in which he is interested. 
H ow is a change fo r the better to be effected? It should be a 

simple matter, and Mr. Bake r says: " It comes back, after all, 
to you and to me, personally, individually. If you want to be 
rid of the boss in your ci ty, you have got to go to the primaries 
and the election booth and protest and vote and protest again. 
If you, as a workingman, want honest and effici ent uni~nism, 
you have got to go to the union meetings and make things right, 
and if you,' as a stockholder, want to see common business 
honesty in your trusts and in your corporations, you have got 
to look after the thing yourself." W hy is this not done? Mr. 
Baker 's explanation is at least plausible, and will be readily 
admitted by those who have attempted to bring about a change. 
"It is safe to say that a majority of the people in this country 
would prefer an honest free government to boss rule, but most 
of us are drifters-honest enough, but pulpy; we have no 
courage to stand up and say what we believe, or to back it up 
a fterwa rds, if necessary, with hard knocks. W e don 't like to 
get our hands soiled, or to have our ease disturbed." And, 
consequently, the boss is tolerated and permitted and encour
aged, by the apathy of the public, to work out his schemes. 
Once in a while a halt is called and an accounting demanded 
hy an outraged public, as in the case of Parks and McCarthy, 
but these investigations are not complete, those "higher up" 
are shielded and the ev il is not eradicated. It is only suppressed 
temporarily, and it lies dormant fo r a time until there is a 
fav orable oppor tunity for furth er operations. Several severe 
rebukes have been administered of late, and we are encouraged 
in the hope that permanent improvement may be looked for. 

Massachusetts Street Railway Policy 
The Board of Railroad Commissioners of Massachusetts has 

defined the policy of the Commonwealth upon two very im
portant points ii:-,the matter of granting applications for loca
tions of street, suburban and interurban railways, embodying 
their views in a decision on the petition of the Suburban Street 
Railway Company, of Springfield. This document was pub
lished in the STREET RAILWAY JOURNAL of Dec. 12, and con-
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tains much to interest and instruct those engaged in similar 
projects throughout the country, as well as in enterprises of 
this character in Massachusetts. At the present time the posi
tion of the Commissioners is diametrically opposed to that 
maintained by similar bodies in other States, but it is con
fidently anticipated by many who favor the policy thus laid 
down that eventually the Massachusetts idea will prevail. 

By denying the petition of the Suburban Street Railway 
Company for a location in Springfield, the Commissioners prac
tically committed the entire State to the policy of regarding an 
existing street railway as an established monopoly, which the 
law will protect against any form of competition excepting 
under very unusual ci rcumstances. And, at the same time, it 
called a halt on the growing practice of building electric rail
way lines over private rights of way, without securing special 
legislation. The Boston & W 9rcester, which secured a special 
charter enabling it to build on private land, evidently set the 
ball rolling, for other roads have since been attempting to fol
low this example without taking the precaution to acquire the 
special legislation whicl{ enabled the Boston & Worcester to 
execute its plans. There is no general law, it seems, under 
which electric railway companies can use private right of way. 
The Commissioners, therefore, announce that they will not ap
prove any routes crossing private property unless they are war
ranted in doing so by special legislation, as there is nothing in 
the present general law which gives any street railway a right 
to run off the street and on private land except to avoid some 
difficult engineering task on the existing highway. 

The result of this part of the decision, · therefore, is not 
favorable to electric railways generally, especially those desir
ing to compete with steam roads for suburban and interurban 
patronage, as they are restricted to the highways and can only 
make 20 m. p. h., while there is no legal obstacle to prevent 
operation of trains of the steam road, on its private right 
of way, at a speed of 60 m. p. h. It would seem as if it were 
the purpose of the Commissioners to extend protection to steam 
roads threatened by trolley lines, similar to that they have fur
nished in the case of established electric railways when they 
come out frankly in favor of the "trust" idea in public service 
and support their contentions by citing the experience of cities 
where it has been given a fair trial. 

New Policy for the New Haven 
President Mellen, of the New York, New Haven & Hartford 

Railroad Company, made some very interesting statements at a 
dinner of the Chamber o~ Commerce in Providence recently, 
relating to the p'Ians for improving the service of the system 
which he represented. To begin with, the speaker admitted 
that the service was not all that it might be; in fact, that it 
was not all that the patrons desired and had a right to demand, 
and, he might have added, that but for the fact that the entire 
transportation business of that section was controlled by his 
company, there was no doubt that the facilities would have 
long since been greatly imp!oved. 

Mr. Mellen comes back to the New Haven, as president, to 
find it in practically the same position and condition that it was 
in when he held a position not quite so prominent or important 
as his present office. Let us see what he wi ll accomplish now 
that he is in complete control? His remarks upon former man
agements might be construed as uncomplimentary, but 
whether they were intended to be so is another question with 
which we have no concern. It is sufficient to know that the 
new president recognizes many of the shortcomings which 
have really hampered the development of the property to its 

full value, and it 1s earnestly to be hoped that a marked 
change will be made, especially in the attitude of the company 
toward the electric railway. Heretofore, as we have pointed 
out, the policy of the company has been very disappointing to 
its friends, and, we should judge, discouraging to those respon
sible for it. Instead of utilizing the electric railway for feeder 
lines, and equipping the suburban branches with motors, the 
company has opposed every suggestion of this kind until it has 
been compelled to adopt electricity, but, at the same time, 
it has tried to keep out competition, although it would not 
give the service de~anded. The experi ence has not 
been pleasant, and, as Mr. Mellen suggested, we shall not 
engage in an unprofitable discussion of ancient history, but 
we shall hope for a change in the policy and methods adopted, 
especially toward the electric system, and we shall gladly give 
credit for any improvement that may be worked out. Certainly, 
the lesson should now be thoroughly learned; it has cost the 
company enough. 

Chicago's Shame 
There is a "reign of terror" in Chicago, according to many 

well-informed residents, who are not regarded as alarmists, and 
this condition of affairs is not due entirely to hold-ups of the 
ordinary kind, house-breaking and similar outrages which have 
been more common than usual lately, but much of the dismay 
and terror, especially among women and children, is occasioned 
by the murderous assaults that have been made upon non
union conductors and motormen in the discharge of their duty 
during the day and often in much frequented places. Of 
course, the union repudiates these proceedings, and no wonder, 
for no organization or individual would dare to undertake the 
defense or justification of such a discreditable policy. And yet 
the union has accepted the terms of the company, and its 
members are legally and morally bound to respect them; but, 
unfortunately, it was demonstrated during the last strike that 
labor unions had little regard for the obligations of contracts, 
that they broke them without hesitation when it served their 
purpose, and that their idea of an agreement was simply an 
instrument to hold the other fellow to the terms he had made, 
recognizing no binding effect upon themselves. If any further 
proof were needed to show how Ii ttle reliance can be placed 
upon them as a class, recent occurrences in the street railway 
controversy would furnish ample evidence. In the present 
instance the attitude of "organized labor" is clearly shown in 
the fact that at tf1e meeting of the Chicago Federation of Labor, 
last Sunday, a resolution was adopted ordering all trades union
ists to refuse to pay fares to conductors who have not the 
insignia of the street car union, namely, the union button. This 
refusal on the part of union men is primarily the cause of all 
the disturbances that have caused so much trouble. 

Such a policy is bound to bring disgrace and disaster upon 
any organization which practices it, and while the street rail
way company may suffer temporarily, it is not to be expected 
that the union can win along these lines. Conservative and 
substantial business men of Chicago will not allow this blot to 
rest upon the fair name of that city; no matter where their 
sympathi es may have been during the strike, they will not 
countenance such a disgraceful condition as has ~een brought 
about by the unions and their sympathizers. The detailed 
accounts that we have presented in our news pages of the 
rioting and intimidation practiced by the union sympathizers 
show the ex tent to which the lawless element has gained the 
ascendency in union organizations. 
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IMPROVEMENTS ON A KENTUCKY SYSTEM 

T he South Covington & Cincinnati Street Railway Com
pany, wh ich owns th e Kentucky lines controlled by the Cin
cinnat i, Newpor t & Covington Light & Traction Company, has 
been making a number of improvements in its system of late, 
and additions to its property. 

Prominent among these is the erect ion of the handsome and 

complete office building herewith illustrated, which is located 
on the main street in Covington, Ky. , immediatel,r adjoining 
the City H all and directly opposite th e postoffice. Architec
turally, it is in harmony with its surroundin gs. The structure 
has 150 ft. f1 ont and is 30 ft. deep. It is constructed of Colum
bus fire-fl ashed brick laid in red mortar; trimmings of Bedford 
stone with copper cornice and red tile roof. It is heated by a 
hot-water system. T he fir st and second floors are supported 

HEA J> \]UAtUE l{ S OP CI KCL\' N.\Tl , N EWl'O RT & COVINGTO N R.\I L\V,\ Y SY STEi\l ;\T CO VINGTON. 
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on iron beams throughout. The finish of a ll woodwork and 
furniture. is highly poli shed antique oak. ln the center is a 
public lobby with marble floor and wainscoating. T here a rc 
windows for the receiver, cash ier, "complaints'' and "lost 
a rticles." A n open sta irway lead s to the second floor. On 
either side of the lobby a re the general offices with private 
offices fo r the receivers, secretary, chief enginee r and relief 
association. On the second floor are the offices of the president, 
claim adjuster, superintendent and treasurer. In the base
ment are the trouble room. transfer room, · report room, filing 
room and a dining room fo r office employees. 

The company has grouped its repa ir shops and car house on 
a site adjoining its power house in Xewport, and now has a 
very complete lay-out for a road of this size. T he arrange
ment of the buildings is sho\\'11 in the accompanying plan. The 
ca r house is 90 ft. x 375 ft., has eight tracks extend ing the 
entire length, and holds ninety-six cars. The fl oor is brick, 
and there arc brick pits, 60 ft. long, in each track. The roof 
is slate and is supported on structural steel trusses v, ith clear 
spans. In front between the two large doors is th e offic e of the CAR HOUSE 

PO\\ ER IIOUSE A~D Tl<ESTLE FOR CO,\ L-CONv r..11:N G SYST E:\I 

\\'ell I- ept up. There is a track at the !:> i<lc of 
the building which connects with the machine 
shop, pa int shop, woodworking shop and 
power house in the rear. The dimen sions of 
the machine shop building are 60 ft. x 176 ft. , 
and the construction is simi lar to that of the 
car house. It has four tracks, with pit s the 
full length. The rear of the bui lding is par
t itioned off for a blacksmith shop, a store room, 
electrica l repair shop and nffice of the master 
mechanic and purcha:-,i ng agent. Up-stairs is 
the office of the superin tendent and the engi 
neering department of the road. In the base
ment is a wash room fo r the men, with tubs 
and sho,\'cr bath~. To th e rear o f the machine 

division supe rintendent. On the second floor is a waiting room, 
locker room with individual lockers for the men, reporting 
room and reading room, with tables aliCl periodicals, supplied by 
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shop are the paint am! woodworki ng shops, 
which are each 50 ft. x 110 ft., clividc<l in the center by a fire 
brick ,val!. There are three tracks in each sect ion, and the 
building is made accessible by a transfer table connecting with 
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the company. There is a fireproof oi l room on one side of the 
lmilding and a lavatory and a bath room for the men. This is 
supplied with hot and cold water, and there are both tubs and 
shower baths. All th e plumbing i:. first class, and the place is 

the tracks a t th e alley at the side. T he machine shop has a 
good equipment of tools, including an engine lathe for turning 
axles, wheel lathe, boring mill, wheel press, lathes, etc. 

T he company is receivi ng a lot of twenty single-truck cars, 
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designed for both summer and winter service. They are the 
St. Louis Car Company's semi-convertible type, and are 31 ft. 
over all, 21-ft. body and 8 ft. wide. T he bottom framing has a 

brakes, St. Louis sand-boxes and Hunter fenders are included 
in the equipment. 

Thomas Kelch, master mechanic of the shops, has designed 
several unique devices that have been adopted 
in the shops and on the road. One of these 
is a hinged trolley harp, illustrated herewith. 
By removing a cotter at the side, one arm of 
the harp may be opened, and the trolley wheel 
slipped off the bearing. It is claimed that the 
work of changing a trolley wheel can be done 
in one-fifth the time required with the ordi
nary harp. Any style of wheel may be used. 
The harp fit s very close around the wheel, and 
there is no space for th e wire to get between 
the harp and the wheel. A copper spring car
ries the current from the wheel to the pole. 

X E\\ C\R OF ClNU.\' NA'll , .\1E\\" l'U l{T & COVINGTO N S YSTEM 

For pit work a portable hydraulic jack, 
shO\vn herewith, is used. This is mounted on 
four wheels, and it is light enough to be car
ried from one pit to another by one man. The 
construction is very simple; the lift portion 
being made of 3-in. iron pipe, 4 ft. long, while 

sill 7 iu s. wide and 6 ins. (leep, with a ,½-in. strip of irou run
ning through it edgewise. T he sides are constructed of ,½-in. 
poplar panels with uo couca ve. T he cars have front end vest i
bules, closed on une side and open on the other , and the rear end 
has an open platform. There are fourteen cross-seats, of the St. 
r.oui s Car Cnmp:rny's reversible enameled rattan type, and two 

the water tank is of 3-in. pipe, 18 ins. long. The pump is of 
1;/2-in. pipe, 6 ins. long. T he table has 18-in. wood rollers, so 
that an armatur e may be rolled off easily, and the lift has a 
capaci ty of about 1000 lbs. 

In pressing off car wheels, without removing the gear, Mr. 
Kelch uses a pair of cast-iron billets, having one end shaped to 

Il'\TERIO R OF C \I{ HOUSE AT SOUTH COVINGTOX 

side seats. The inte ri or finish is extra fine cherry. Both the 
side sashes drop inside the car between the sills. The end sash 
and the end door sash also drop into pockets. The end inside 
sash is provided wi th a screen. Peckham No. 7-D trucks, . two 
Westinghouse motors, a K-10 controller, Westinghouse electric 

fit the wheel flange. The accompanying illustration shows this 
method in operation. 

The company has about 150 cars in use, and two West
inghouse No. 49 motors have been adopted as standard 
equipment for each car. One man and four boys are 
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employed in electrical repair work, and they make all 
their own armature coils and field coils and do their 
own controller work, as well as car wiring, etc. Charles 
U lrich, who is in charge of the department, has introduced 

Jl lNGEiJ T IWLL.t.Y IL\l<l' 

armature coil cells he uses a simple press, which saves a great 
deal of time. There is a flat steel plate in which there is a 
groove the depth of No. II Brown & Sharpe gage wire. A 
hinged arm forms a die to fit the groove, and when stamped 
down it form s one-ha lf the desired cell. Another lever operates 
a pair of ro llers, which, in passing ovi r the full er-board, gives 

l! Oi\IE-i\IADE HYDRAULIC PIT JACK 

it a cluu bk crea,-e, th us form
ing the coil cell. 

several simple devices of his 
own invention that assist ma
terially in the work. In wind
ing Westinghouse No. 49 
armature field coil s he uses 
the wood form illustrated. 
This has four adjustable 
spring clamps, two having 
straight faces and two curved 
faces, which press th e wire 
down tight and keep it in 
place during th e winding. It 
is claimed that the device 
greatly facilitates the work. 
In forming W estinghouse No. 
49 armature coils he uses a 
brass form made in two sec- P RESSTl\'G OFF WHEELS \\TfHOUT REMO VI!\'G GE.\RS 

The management is making 
extensive improv c111ents in its 
power statio11 ( shown 011 page 
10 .. p ), whi ch has been grow
ing pi ece-meal during th e last 
fifteen years. and several ad
ditions have been built during 
that tim e. Rai l\\"ay, light and 
J)O\ver loads are carri ed. 
Four Cleveland Shipbuilding 
Company 's marine type verti 
cal engines, belt ed to \ Vest
inghouse generators, are be
mg taken out, and two 
Cooper - Corli ss cross-com-

FO Ri\I S FOH \\'l i:'-:Dl i\G FIELD CO ILS .\:,JD .\Rl\f.\TUl{E L'U l LS 

tions, having curves exactly the shape of th e coil desired. The 
form is provided with a double hook, operated by one handle , 
for tightening or loosening the two sect ions. T he hooks arc 
tapered. By throwing the lever fo rwa rd the two sections of 
the form are tightened, and by throwing the lever back, both 
sections arc instantly released. In forming fuller-board for 

pound conclcn,-ing engines, of 2600 hp, directly connected to 
1650-kw, \ \' estinghouse, 550-volt rai lway generators are being 
installed. At present the raihvay side of the house is short of 
power, and a 400-kw \Vestinghouse rotary converter has been 
installed in the station. T he rotary is of the shun t-wound type, 
and takes current th rough step-down transformers from a 500-
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kw,60-cycle revolving field lighting alternator at 4500 volts,and 
delivers 550-volt direct current to the railway bus-bar in parallel 
with the compound-wound generators in the station. A Chap
man voltage regulator is used in connection with thi s arrange
ment, and it takes care of all variation within 2 per cent. The 
same alternating-current lighting generator delivers 4500 volts 
over high-tension lines to a sub-sta tion on the new Erlanger 
suburban line. H ere the current is stepped down to 360 volts, 
and is converted from alternating current to direct current. 
There are two rotaries in the sub-s tation, one of 400-kw and 
the other of 200-kw capacity. T he total output of the com
pany's station is about 1,000,000-kw hours per month. In spite 
of the fact that a considerable portion of the equipment is 
antiquated accurate records, which are taken regularly, show 
that the cost of current is .00666 per kilowatt-hour, including 
all cost of opera tion and maintenance, but not taking interest or 
insurance into consideration. 

An addition to the boiler house has just been erected, in 
,vhicl1 are being insta lled four 500-hp Sterling boilers. Me
chanical dra ft is used, supplied by two 14-ft. fans in connection 
with Sturtevant economizer s for 2000 hp. Coal bunkers, 
having a capacity of 500 tons, have been erected on the boiler 
house roo f, and these feed into 10-in. A merican stokers, which 
arc used on all the boilers in the house. T he U nited T elpherage 
Company's system of coal conveyance has been insta lled. A 
timber trestle, 45 ft. high and 180 ft. long, is used in conveying 
the buckets from a steel eleva tor bridge over a ra ilway sid ing, 
whi ch passes in front of the power house. T he buckets have 
a capacity of I ton each. 

T he station uses about 2,500,000 gals. of water per day fo r 
iceu-watcr and condensing purposes, and the water supply 
system has recen tly been improved. T hree La,vrcncc Machine 
Company's centrifugal pumps, opera ted by 50-hp vertical 
motors, a rc se t in a well, 78 ft. deep, near the ba nk of the river, 
whi ch adj oins the property. These take wate r from a well 
2-J. ft. in diameter and 22 ft. deep, which is connected with the 
riY er by a 36-in. intake. \\Ta ter is di scharged into a 12-in. 
header connected w ith a 16-in. header, supplying the feed-water 
and condense r pumps. ln the yard there is a reservoir, 50 ft. x 
90 ft. and 12 ft. deep, and suspended 15 ft. above thi s is an 
emergency tank, IO ft. in diameter and 15 ft. hi gh. 

The new E rlanger suburban line is 7 miles long, and is 
double track and built entirely on pri vate right of way across 
country. Track is la id with 60-lb. T -ra il with rock ballast. 
Joints a re 6-bolt fish-pla tes. T he H arold P. Brown plastic 
bond is used at joints. T he t rolley wire is oo grooved, and the 
high-tension lines a re o. T he sub-station on the E rlanger line 
has a dwelling fo r the a ttendant at tach ed. A ll buildings were 
ues igncd and supe rvised by J . R. Ledyard. superintendent, and 
the improvements in the steam and electrical equipments were 
designed by E. E. Dar row, chief engineer. 

•• 
HIGH TRANSMISSION EFFIOENCY 

T he results of some recent tests on the efficiency of trans
mission on one of th e large inte rurban railway systems in the 
::\fiddle \Vest are given below. 

T he system. whi ch comprises about 100 miles of track, built 
fo r the most part over a private right of way, is supplied with 
power at 26,000 volts from a single power station. The maxi
mum distance from the station to which power is delivered is 
about 60 miles. T he alternating-current output, measured at 
the generator te rminals at 2300 volts, for a period of six weeks 
covered by the test, was 970,000 kw-hours. The output of the 
rotaries at the five sub-stations cluring the same period was 
803,000 kw-hours, showing a loss of 17 per cent. This included 
the loss in the step-up transform ers, the transmission line, the 
step-down transformers in each sub-s tation and the rotary con
verters. It is estimated by the engineers of the road that the 

apparatus losses were 121,000 kw-hours, or 11.9 per cent, and 
that the losses in the transmission line were 46,000 kw-hours, or 
5.1 per cent. 

The load on the station and line is steadied by means of a 
storage battery and carefully adjusted booster at the farthest 
sub-station. 

NEW INTi::RURBAN ROAD AT EVERETT, WASHINGTO:N" 

A new interurban line was placed in operation, Nov. 20, 
between Everett and Snohomish, \i\Tash. The distance is only 
9 miles and the population of the two cities is 26,000, yet the 
opening and operation of the new line had an important bearing 
upon electric railway development in that section. 

The Everett Railway & Electric Company owns and operates 
the street railway system in Everett, consisting of about ro 
miles of single track and I mile of double track. Through the 
effort s of its president, J. T. McChesn ey, the company has, 
within the last two years, rebuilt and re-equipped its entire 
system. lt ha s recently constructed and equipped an entirely 
new power house of 1300-kw capacity for the electric railway, 
the city lighting and water-works system of Everett. 

Last spring the company decided to build an interurban road 
to Snohomish, a distance of 9 miles. The route between the 

'r-
4 -
I 
I 

OVE RH EAD AND TRACK CONSTRUCTIO:\f 

two cities a long the county roads was decidedly rugged to say 
the least, and the cost of a road so located would have been 
large. It was, moreover, difficult-to obtain the necessary fran
chises from the City Council and County Commissioners. 

The company recognized that the Northern Pacific Railway 
Company's branch line from Everett to Snohomish, on the 
Seattle-Vancouver-Division, was not only a direct route, but 
it also had the advantage of avoiding the bad grades. The 
steam railway passenger service, which was furnished by the 
Northern Pacific, was over its own private right of way and 
was rapid, but, with only two trains each way per day and the 
usual coal dust annoyance, it was concluded that a heavy 
traffic could not be secured. The expense of operating the pas
ser.ger service with steam locomotives practically absorbed the 
passenger earnings. 
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Following severa l conferences last June, Charles S. Mellin, 
then president of the Northern Pacific Railway Company, and 
now president of the New York, New Haven & Hartford Rail 
road Company, leased this short single-track branch road to 
the Everett Railway & E lectric Company. The lease included 
the use of the single track, good bridges, two railway depots, 
telegraph lines, and so much of the freight house, sidings, etc., 
as were needed by the electric railway to handle its passenger, 
mail and express business. The through freight, however, will 
be handlecl by the :t\'u rthcrn Pacific Railway over the --;ame 
tracks. 

The Everett Rai lway & E ledric Company, in its o,·erhauling 
of the old lines, connected each rai l joint with 0000 "all-wire," 
12-in. protected rail-bonds, U!->ing ¼-in. terminal s, and erec ted 
a special bracket pol e COll!->truction, with the pole 6 ft. 4 ins. 
from the gage line of th e rail. T hi s feature was designed by 
Edward P. Burch, consulting c11g·i11ccr, and the chief engineer 
of the Northern Pacific Railway Company approved the pro
posed overhead construction illustrated herewith. . \ 350,000,-

The two interests a re working in harmony, and there will 
be no wasteful competition. The schedule time will be fast. 
Thi s would not be possible on a country road with its grades 
and curves and other speed limit s. There will be but little 
paving to ma inta in on city streets. Very little anxiety is felt 
regarding future development or competition by other electric 
interurbans not on private ri ght of way. The convenient wait
mg sta tions at the ends of th e line, near the heart of each city, 
will cater to the comfort of passengers, which will be another 
strong point in favor of the presen t system. 

The work of transforming thi s part of the system and equip
ping it elec trically was done under the supervision of Edward 
P. Burch, consulting- engi neer , of Minneapoli ~. 

---~•._ __ _ 
THE COMMERCIAL ASPECT OF HIGH SPEEDS 

The mechani cal and electrical success of the high-speed ex
periments on the Berlin-Zossen line in Germany, arc generally 

admitted in that country. Neverthe
les~. there has been a sentiment 
among German engineers who have 
followed the exper iments closely that 
while speeds of 100 rn. p. h. to 125 
111. p. h. are practicable they wi ll not 
be profitable. So little has been made 
public in rega rd to the results at
tained on the 7'.ossen line that it i-, 
impossibl e to judge wh ether these 
criticism -; arc well fo undecl or not. 
Still it i-; of in te rest to learn the basis 
upon \\·hi ch they are made. 

INTERURBAN CA R ON WASHINGTOK LINE 

The foIIO\ving. whi ch is an extract 
from a recent issue of a Berlin daily. 
but which is sai cl to represent the 
opinions of the "ceptic~ referred to 

circ. mil copper feeder, and a 0000 figure 8 trolley wire were in
stalled. The complete brackets were furni shed by the Ohio 
Brass Company, and were of extra heavy construction. 

Two types of cars were furni shed by the A merican Car Com
pany, of St. Louis. These cars are about 46 ft. over all, one 
type being a passenger coach, the other a combination. Three 
cars will furnish all passenger and express service, including 
provision for th eatrical scenery, of which there will be several 
cars per week to be carried. The cars are of heavy construc
tion, approaching steam railway coaches in design and ap
pearance. They have rattan cross-seats, elec tric heaters, are 
well lighted and look clean and comfortable. They are mounted 
on two Brill 27-E-1 trucks. A 6-ft wheel base could be used 
since there are no short curves. The truck centers vary from 
22 ft to 25 ft. The trucks are equipped with standard West
inghouse air brakes and Westinghouse motor-driven air com
pressors. 

Master Car Builders' wheel and other standards were adopted 
' as far as possible. Each truck is equipped with two \Vesting

house No. 68 40-hp motors-the grades being light. Cradle 
suspension was adopted. The complete car equipment weighs 
23 tons. 

No additional power hou se equipment was required. Power 
will ordinarily be furni shed by a 300-kw rotary converter. 
Tracks between the local system and the steam road have been 
built, so that the electric cars use the street railway tracks in 
Everett. Hourly service has been installed. It is estimated 
that the passenger receipts will reach $2,200 per annum per 
mile, the fare being about r¼ cents net per mile in place of 
nearly 3 cents per mile by the steam road. The cars will be 
despatched by telegraph by the men who act as agents and 
operators for the steam road, and the branch will be operated 
by the rules of the Northern Pacific Railway Company. 

above. stuns up some of the objections: 

The only positive result which the Berlin-Zossen tests have 
shown is the certain ty that our present track construction and 
roadbeds are, to say the least, iar from satisfactory for speeds 
abo\"C 150-km to 160-krn per hour. There has never been any 
doubt that speeds up to and above 200-km could be attained; the 
question wa~ wh et her such speeds could be used in practice. As 
5-- h0\\'11 by the rapid deterioratio!1 of th e roadbed and track con
struction under high speeds, thi s point has been settled nega
tively, at least for the present. 

In questioning the propriety of thi s deci sion it might be claimed 
that a track of the requisite st rength £or hi gh speed railways 
co uld be built. T he reply t~ this is that it is useless to think of 
operatin g hi gh-sr ~ed cars except upon an entirely new and dis
tinct set of track\ as high -speed service cannot be nm in con
nection with anv ot her. It is also doubtful whether it is even 
then feasi bl e. vYith safety, without being accompanied with al
most impossible conditions. For instance. such roads could not 
use a dirt sub-constrncti on with wooden ties, and gravel ballast. 
They must be built massi,·ely throughout, therefore. of brick and 
cement. c1.nd of great width. for to insure safety against damage 
from windage the two tracks of a double-t rack road should he 
at least IO meters (33 ft.) apart. A road of this construction and 
width bet ween Berlin and Ham burg, for instance, would cost so 
much that its const ruction is out of the questi on for years to 
come. To make it even fa irly profitable at least 60,000 passengers 
would haYc to be transported dai ly. It is evident that there is 
no such possible traffic between even the largest German cities. 
, v hile, therefore. the recent hi gh-speed tests have a theoretical 
and scientific yalue, the re~ults do not encourage the hope of 
th e early practical application of hi gh-speed cars to commercial 
work. 

There were two accidents on the 1Ietropoli tan Electric 
Underground, of Paris, pn Monday morning, Nov. 30, some
what simila r to the catastrophe of Aug. 10, but there was no 
loss of life. 
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DAILY REPORTS, STORE ROOM ACCOUNTING AND 
OPERA TING RECORDS OF THE CAMDEN & 

SUBURBAN RAIL WAY 

The theory of the system of daily reports followed by the 
Camden & Suburban Railway Company is based upon the sub-. 
miss ion to the general manager by the head of each department 
of a digest of the work done during the precedi ng day and the 
condition of the department. It will be impossible, of course, 

r, .... . . .,._ •• , .. ~., .. w_, ,, DAI LY SHOP REPORT 

two vertical columns. In the first column is the number of 
each car, while the other columns are for each day in the 
month. A code letter is used to indicate whether each car is 
in condition for service, and if not, the reason why it is not 
available. At the bottom of each column the despatcher total
izes daily the number of cars in the car house and those avail
able for service. At the end 
of each month the total num
ber of cars in the repair 

Fo..--111 N1> 123, 18119, J.»'IJl2m 

SUf\MAl{Y OP 

Daily Shop Report 

Date 190 

Carnclen & Suburban Raihvay Repair Shop. 
Repairs Cars • 

CAU. No. DATF j !!: ~ COST 0},' LAl\on 
- .:li] ~- -

t--ta rtetl, l inh,lu.d ~ ~ ~ Th~•~ny ,:::;;~d ToM 

M 

t...:o•I 
Molrr111I 

FORM 123 

Date 

to reproduce all the blaflks used in making these reports, but 
the most interesting arc presented herewith . 

SHOP REPORT 

Th e shop report is contained on Form 123. and indicates 
what ca rs (by numbers) are in the shop, date started, date 
when expected to be finish ed, number of labor repai rs up to 
date, cost of lalJor and material up to date, etc. The headings, 
"Number of Order" and "Job," are fi lled out in the office. The 
rnmpany makes a distinction between the "order number," 
which is for work of some magnitude. and "job number," 
which is that covering- a small repair only. T his daily shop 
report is accompanied by a summary on Form 126, showing the 
total cost of labor for the r epairs. In addition, early each 
morning the main office is called up on the telephone by the 
repair shop foreman, and noti fi cd of the cars detained in the 
shop for various reasons, and the time at which they will be 
released. This information is received by the stenographer, 
and is immediately typewritten out in the fo llowing form: 

TYPICAL DAILY TYPEWRITTEN REPORT 

Sept. 3, 1903. 
Ca r No. Trouble Date finished 
141 \,Vheels and armaturt: ........................... To-morrow 
139 Wheels ............. .................. ......... To-morrow 
r 32 Overhauling ........ .................. ......... To-morrow 
r 21 Flat wheel. ..................................... No stock 
143 Seat casting .................................... No stock 
8r Field .......................................... To-morrow 

140 Field and armature .......... ......... .......... To-morrow 
129 Air brake ................ ...................... . To-day 
128 Air motor and overhauling ..................... Sept. 20 

127 Armature band ............... ................. . To-day 
123 Broken flange and seat ......... ................ Sept. 5 
154 Wheels, journals and brake rigging ............. . To-day 
53 Dasher accident. .. .......... ................... . To-day 

155 Seat and curtain ... .......... ................ ... To-day 
92 Trolley base ..... ........................ ....... To-day 

102 J ourna I box .................................... To-day 
Sept. 20........ .......... 1 

Sept. 5......... ......... 1 

To-morrow . . . . . . . . . . . . .. 5 
To-day . . . . . . . . . . . . . . . . . . 7 
No stock . . . . . . . . . . . . . . . . 2 

16 
108 Overhauling ...................... ............. Sept. 5 
109 Overhauling ......... .......................... Sept. S 
110 Overhauling ......... .......................... Sept. S 

This statement is written out in duplicate. The original is 
immediately sent to the chief despatcher who requires the 
information in making up his time-table. He afterwards 
transfers the information to a special sheet containing thirty-

_ l ')O 

" Motors 

Construction C.rs . 

Motor.1 

Sundry Acc.oun l.5 

Bonus 

Total Cost of Labor 

FORM 126 

shop for each class of repairs. and the average per day is 
made up. From this a communication is sent monthly by 
the main office to the master mechanic, with a statement of 
how much the actual condition of affairs differs from the 
condition which the repair shop ought to maintain. The 
standard on th e road is that the number of cars in the 
repair house shall not exceed an average of I. II cars per moo 

The Camden and Suburban Railway Co. 

Date__ -_ - - DAILY TIME REPORT- TRACK OEPA~_,::MENT,'--'_ ====~Fo~••:::";m•~• 

~:~:~ I R~le ~---- _ 
11 

~:~ OESCRIPT~FN ::~/OOATION 
-==~==l=--t==j==,c=l==a=l==lc==..cJ!=~~=-

-j----f---Jt-----t=+--+--+---+-----+--!---Jl--s•-- -- ----

-t---t---f----+----t--_:!__ I 
II I 

FORM 62 

miles run during the month. The agreement with the master 
mechanic also provides that the cost of repairs and the main
tenance of the cars in the shop will not exceed 1.4 cents per 
car mile, including all labor and material. 

The carbon duplicate of the statement reproduced above 
1s for the personal use of the general manager, and is laid on 

Started •. 

Finished .. 

Date 

Location: 

">ature of \\'ork : 

Work• 
m■ 11·• 

No 
:,,,A n E 

DAILY LINE LABOR REPORT 
C. & S. RY, CO, 

FOR 
OFFICE OR DUPLICATE 

Operation No ....... ........ . 

G E N . LINE '<EPAIR 

CONS. LINE 

EX. LINE REPAIR 

Sheet No. 

CL4S5 110URS RATI! COST 

' I 

I 
FORM 121 

his desk as soon as it has been written out. He usually puts 
it in his pocket and finds it of convenience when he calls at the 
repair shop on his tour of inspection. 

DAILY REPORTS FROM OTHER DEPARTMENTS 

Every morning the general manager also receives a report 
from the t rack foreman showing the number of men, carts and 
teams engaged on track work, also the date at which the track 
foreman expects any particular job on which he is engaged 
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SAMPLE SHEET FROM TRACK DEPARTMENT FILE, SHOWING METHOD OF RECORDING TYPES OF RAIL AND SPE CIAL WORK 

to be finished. These are fil ed and the manager is thus ap
prised of any unexpected delay in the construction of the work. 
The same plan is followed in the line department. 

CAMDEN AND SVDVRBAN ~ILWAY COM PA NY 

DAILY REPORT OF LABOR ON TRACK 

Form 54 for notices to the treasurer to pay for men who have 
been discharged. The power station department suhmits a copy 
of its daily log, reproduced on page 1054. The form of thi s 

Job No. /03clf . 

She<.tNo. /Z7' LOCATION HA£>£Jt:;J,,,v .h'.t::;/G#rs 

{;;sr. /R,.,c,<( 0,1, <0°-PT /to 1903' 

requires no explanation, except to say 
that separate voltage and ampere read
ings, during the summer, are taken of 
the lighting circuit to Wood-Lynne 

T ola) 1b1• ,\a\~ 

PTC9IOU5l )· r,po>h 

Tolll lod•lC 

TIUCK LAYJ l',/ (l CON.STUUCTION 

2. 3/'2.. , .,,, 
/ I / 8~ 
.:, 2;'L /S-

..£)~19"""2':!e ,-
rlAULl,"110 B VVao ·•• 1 ,,..,,-.,,. - ..., v, 

Timekeeper 

FORM 103 

The daily time report of the track department is shown in 
Form 62. In addition, daily reports are kept in the main office 
of the material used and the labor on each important piece of 
track work upon which the company may be engaged. These 
forms are shown respectively in 89 and rn3, and do not call for 

' ""'' "'il- \>l"2-l"'<l 1} 1" >. 

HIUOOE~ A ND CllL\TRTS 

C l. E-\ :'IIIN (} ,;,TR eF T 

Park, and these appear in the voltmeter 
and ammeter column, and also the 
time the booster was in service in the 
booster column. Once a month the 

2no2.. output in kilowatt-hours and consump
tion in tons of coal are tabulated. The 
following is a copy of this record for 
the last fiscal year : 

POWER-STATION RECORD 

April, 1902 
May, 1902 
June, 1902 

Kilowatt-hours 
313,030 
361,170 

July, 1902 . . ... 
August, 1902 . 
September, 1902 
October ..... . 
November, 1902 
December, 1902 
January, 1903 
February, 1903 
March, 1903 ... 

332,545 
355,061 
315,035 
301,755 
415,405 
410,810 
424,805 
413,757 
467,895 
421,955 

Tons of coal 
per month 

701.34 
767.75 
779.34 
850.70 
839.42 
8o3.03 
867.42 
952.14 

1,o80.oo 
1,096.00 

8o3.07 
838.59 

Total . . . . . . . . . 4,533,223 

Average, 5.15 lbs. of coal per kilowatt-hour. 

10,378.So 

DAILY TRAFFIC RECORDS 

Every morning a record showing the receipts of each line for 
the day and for the corresponding day of the previous year, 

TRACK S,::c6. any special comment except that, as 
will be seen. the total cost up to date 
is recor<led daily, both for materials 
used and of labor on track. A com-

S 1.i ,1d a,,¼~;~ OS CAl\1D!~N . \.ND ~UI3URBAN RAIL\L\.Y CO MPANY 
Opn ,wrmNo, /(?.3' .. 

plete graphical record is kept, as on 
many systems, of all track and special 
work. This record is kept on a seri es 
of tracings. and new ones are a<lded 
or corrections made as the work is 
changed. A small reproduction of one 
of the tracings is given on this page. 

The line <lepartment makes its two 
daily reports on Form 121 an<l Form 
122. These correspond to the two 
forms used in the track department, 
except that the headings are different. 
The line superintendent does not keep 
his time book, but the time book is 
made up in the offi ce from Form 121. 

~oth line and track departments use 

REPORT OF TERIAL USED 
/ / 11 g. Shu t,\",,. MA on r,,9 ,0 ,0,:,,,v rt ~ - G ,-,, rs \ r<;".,,,_,.'""' 

Charted to .(oNs T. //r-4 C/I <i>-T. 8 

/l ,1,1: tud.1tt 

f 'f(J JOIJ~IY rrporlM 

•l'rt1iou~ty rrporttiJ 

Yr,'~<c ("""B~R 
R -.1t., ::z -,,.c-

.,R.,/,A >" 

Bo,,..,,,,,:,.s (i',,.,,,P<.<r~ 

/ 3 00 

FORM 89 

~s G •x6' '"- 7' 
c.,,,.,,o ,.., R...., i,, J;,~y(.; 

oze G 
/O o& 

;.z o 

Zo 

190.3 
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Weather, A . M,---- I'. M----

Receipts ef The Camden lt Suburban Railway Co., for ___ ____ _ Thermometer. A. M, ___ p_ M, ___ _ 

I•ASSENGE:RS. RE:CEIPTS. 
ROUTR. Cars. Trips. Hours. Miles. 

Trans. Free. Iden. Corn, T'ks. Cash . Total. ,cash. 'total. Per Hour. Per Mile. Pl:"r PaR.,;, 

FORi\l 150, SH<>WJ ~c; D.\ILY l{El'<>l{T 

1:-- laid on the desk of the general manager. T hi s is fo llowed 
a few days later by a summa ry on Form 150. From thi s latter 
form a graphi cal record of the daily receipb per car mile a nd 
per mile of track is made up. For some three or four yea rs 
back the company ha s fo llowed the practice of plotting these 
stati stics out graphically by days and a lso the da ily rece ip ts 
per car mil e and per ca r hour. A reproduction of a record ex
tendi ng from . \ pril I , 1900, to l\Iarch 31, 1901 , inclusive, is 
shown on page 1056. T hi s chart has lJeen fo und very valuabl e 
fo r quickly determining whether the car sen-ice is adequate or 
not and making other calcul a tions. It shows the fo ll owi ng fo r 
each day during the year-car recei pt s. ca r miles n m , ca r 
hours, recei pts per car mil e and receipts per ca r hour. 

1HE VALUE OF CA R-HOUR l{ECORDS 

It might be stated in this connection that for the last five 
years the company has used the car-hour unit in connection 
with the car mil e, and all stati stics a re worked out on both 
oases. T he former is use ful, as it is the only basis on which the 
labor factor can lie cakulatecl , while the latter is the only 
practical unit fo r figuring wea r of parts and depreciation. 

A n illustrati on of the value of using both bases can, per
haps, !Jest be illustrated by a comparison between one of the 
city and one of the suburban lines. The city line ( the 
Kaig hn 's A venue line) has receipts of 2r.46 cents per car mile 
and $ r.2-1- per ca r hour, while the suburban line has receipts of 
q.69 cents per ca r mile and $ 1.90 per car hour; in other words, 

\ , ...... " '_.~,: __ .~,'l'<c ) .... . ✓ ,, 

/r..,,. ,v rJ/.4..L___...__}_...,.__ 1 L/11 ,.,., , 
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FORM 115, SHOWING DAlLY LOG 01' POWER STATlON 
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the suburban line has receipts 46 per cent less per car mile and 
53 per cent more per car hour than the city line. If the car 
mile basis alone was taken the suburban line would, perhaps, 
be considered unprofitable compared with the usual standard as 

is the truck number, rather than the ca r number, as the same 
truck is frequently used under several car bodies. T he first 
blank used is No. 86, which is made out daily, in duplicate, by 
the master mechanic, who· keeps the carbon and turns over the 

to receipts per ca r mile, whereas the ,.,.,,, .• ,..,1, .. ,_~.,.,. . LINE .•.•....... .. _ ---···-.. •--··· ....... . 

car-hour basis shows that the line is Starte,1 ......... - ..... - .. - CAMDEN AND- SUB URBAN_R A I LWAY.COMPA .N \" OperatWfl No. 

quite a profitable one Finish,,/· .. REPOR:r: oF~MATERIAL:..USED_lo,n__---'-'-_,_~------ Shu/No. _ _ _ 

Another valuable use of the car-hour _ _ _;c~1i!;!!a!:.lr ~•d:.!!!'":;;:;;=====;;;,·;;.;· -:,;;;;:- ·:;;- ·:;;;·--.;;::·"'·;;;.;··-=·-=··;;;--·;;· -;;;;-~======.,..-.:;;;.:;;;.:;;;.:;;;==----;;;;,-~·••;;.;· .. ·--..;.;;;= ;;..;..;--...:19""0'r-
basis, as found in analyzing expenses 
in Camden, is that, being a guide to the 
labor cost, it calls attention to the lay
over expenses. A short or a long lay
over does not affect the wea r and tear 
of the car or power cost, both of whi ch 
in Camden are worked out on a car
mile basis, but does enter directly into 
the labor cost which, on lines operating 
at different speeds, can best be figured 

Totalto datt 

Prei-lous/y n•ported 

NetthiSllilU 

ST. LINE CL IPS PULL-OPP CLIPS EVE BOLTS ,;• 1 K" BVB BOLTS 18" 1 W" BELL 11.\NCERS 

BRASS FEED IN BV.LLS CLOIIE SrRAINS CLEVIS C LODE STR AI NS, PLAIN RICHT H. SW1TCll.l!S No.tm LnPT It . SWITCHES No. 97f, 

Form No.54, 

The Oemden enff iubaPbBn ~eilweg ~o. 

Tot.ll todutc 

f'n:\'lous/yrcported 

Nrtthisd.1tc 

f'rcvtously nported 

LOCUST PINS t ,K" IRON PINS •¼" SOLD~R, AJAX SOLDERINC SA LTS TAPE 

ANC II UR CLIPS, ?-lo. 1o8 ANC HOR l.Lll'S IS". No. 645 SI NGLE l'ULL-OFPS DOUBLE PULL-OVl'S GIA NT STRA I NS, No. ll,5 

Camden, N.J., _ _ ______ _ 
Pay, _ _ _ _______ _,,o. __ _ 

~ ----dollars ,md _ _ __ _.e,zts, far 

---.J,ours work, at ___ cents per hour. 
$ __ _ 

___ ______ __ Foreman. 

FORM 54 

/'re,Jous/y reported 

.ll,'rt thlsd.1te 

Totaltodau 

Nrt t h/:s d,1te 

P EEDF.R \VIR H 4-0" 

on the car-hour basis. In other words, the company believes 
that in its comparisons and records of opera ting expenses, it is 
impossible to use either unit exclusively, but that both have to 
be employed in connection with each other. 

Another instance of the value of the use of the car hour is 
shown in estimating the value of suburban extensions. T hi s 
can best, perhaps, be shown by an example. The Moorestown 
line formerly terminated at Merchantville, and when the line 
was extended to Moorestown, a distance of 5 miles, it became 
a question as to whether this extension paid. The population 

CAMDEN & SUBURBAN RAU.WAY COMPANY. 

DAILY MILEAGE rIEMORANDUM. 
Dale 

CAR NO. 
MOTOR 

NO. 
TRUCK 

NO. PART MAKE 

FORM 86 

of Moorestown, or rather of the section on which the additional 
fare of 5 cents is charged, is 5000. The extension of the ser
vice these 5 miles required an addition of 1360 car hours a 
month to the service. Upon starting the service, an inspection 
was made to determine what proportion of the increased travel 
was carried into the original section. These reports indicated 
that 80 per cent of the traffic to and from Moorestown was 
through traffic, or that the 5000 population was carried an 
average of 120 times per capita per year, making the receipts 
per month about $5,000. This sum, divided by the additional 
car hours per month required for the service, or 1360, gives the 
receipts for the extension, $3.60 per car hour. 

It might be said in passing that the per capita rides g iven 
above have also been found to be about the average on the 
Haddonfield and Haddon H eights and other interurban exten
sions of the company. 

MILEAGE RECORDS 

The mileage records of all cars and parts are very carefully 
kept by means of three forms, 86, 116 and 64, The basis used 

SPAN WIRlt 5. 16" SPAN WIRE:,. ·• l'P.F.Dl!R SPAN WIRE. I N'SUL. GIANT STRA I N/; . No KJ.4 

FORM 122 

L1111! /" ,r11r,u1. 

original to the storekeeper. From this form the mileage record 
of the different parts are made up and kept on Form 64, each 
truck having its own sheet. From Form 64 a record can be 

,on:iNo.116. Ordc-r No.17«,.,._,m.u.,,-'O, NP .--,-_ _ ___ _ _ 

CAMDEN & SUBURBAN RAILWAY COMPANY, 

Daily rlemorandum, Shipment of Wheels. 
Date 190 

OROERNO. MA RK OU EREM OUE O CIR N o . EIIO MAKE _ s ~ DATE PLACED MILUG£ 
--+----+---~f--""'---~ • 0~10'.!:..R -J..-!!TR~uc"'-' --l----l---- lc~~ _,,,w,,_,,",','------1-----

··• •··· .. ··•···•···•·•·····• ................ · ............................................................... , 

: ........ .............. , .................................. ·······························.•············· 
.. ........ , ............ ................................... r. 

........ _,,J- ........... .. 1 .............. , .............. 1 ... ........... .. 11 ... ................. 1 ......... 1 ........ . ~ ......... ..... ........ .. 

r 

FORM 116 

and is made up from time to time of the life of different parts. 
T he following figures are reproduced from this record: 

LIFE OF DIFFERENT CAR.EQUIPMENT PARTS 

I Type of 
I Average Part Motors (all T ype of Car Remarks West ing- Mileage 

house). ------ - ,·---
St. Louis 28 in. bodv 

I 
Carbon brushe, .•.•.. Four.49 1Stephenso n 26½ ' body 14,909 Dou ble truck cars 

Two-:1Bb S1. Louis 28' body 10,896 
T wo. 49 Brill 21' body 13,117 Sin~ le 
Two No. a " 18' " 11,846 

A rm. ~~arin gs. _______ Four.49 I Stephenson R,480 D oub!e 
Two•:l/lb S t. Louis 7,312 
Two-49 Brill 9,532 Rin,Jf le 
Two N o,3 I . .. 10,297 

Brake:~.hoes ____ -- -- · • •..•••• St , Louis & Stephenson 17,726 D ouble 
Brill 11,648 Single 

Car .~heel .•• • • • •••• • 5t , Louis & Stephenson 2.1,668 Double 
-- ---- ----- Brill Ul,963 SinJZle 

Ge•es . ........•. .••. . 

1 

Stephenson 96,238 Double " Gears .... .. ______ __ ___ St. Louis 84,912 Si ng le 
Pini?,ns ...... ........ .. .... .. .. Brill 20,983 Dou ble 

--- --- ------ " 24,6;J6 Sing le 

Form 116 is used as a daily memorandum for the shipment 
of wheels. 
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REPRODUCTION OF DIAGRAM TABULATING THE DAILY RECORD OF CAR-MILES, TOTAL RECEIPTS, RECEIPTS PER CAR-MILE AND RECEIPTS PER CAR-HOUR, FROJ\I APRIL 1, 1900, 
TO MARCH 31, 1901 
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MOTORMEN'S CAR 
REPORT 

E a c h motorman 
when he leaves his 
ca r is obliged to turn 
in a card, No. 56, giv
ing the condition of 
the car when turned 
111. This 1s used by 
the master mechanic 
in looking up trouble. 
After the trouble has 
been investigated ancl 
the necessary repairs 
are made, this card is 
filed by the master 
mechanic. 

SHOP ORDERS 

A record is kept of 
the minor repairs on 
orders No. 25 and No. 
27. No. 27 is kept by 
the timekeeper a t the 
repair shop as a time
sheet, and indicates 

t'.; the t ime expendecl 111 

~ doing the work. Each 
,.... s h eet 1s numlierecl 
~ 
µ.l 

a 
z 
;.:i 

consecutively, and the 
word " job" or "or
der" is scratched out, 
as the conditions may 
require. If more than 
one man is working 
on the same operation 
a separate sheet 1s 
used for each man . 
The cost of the labor 
at clifferent rates per 
hour 1s indicated by 
c h e c k i n g off the 
proper total in the 
table on the report. 
Form No. 25 1s used 
for orders only, and is 
made out after the 
order has been fin 
ished. It is made up 
from different forms. 
27 and 92. A separate 
fo rm is used for re
pairing registers. 

RECORDING THE 
CARS IN SHOP 

The master me
chanic keeps a g raph
ical record of the 
condition of all cars 
by the arrangement 
~hown 111 th e sketch 
on page 1058. This 
consists of a long box 
of just the right size 
for holding wooden 
blocks about 3 ms. 
square. The blocks 
are used to represent 
every car on the sys-

tem. They are made of hard woocl with a bottom slotted to 
hold a white card for memoranda. On the edge of the block is 
pasted the number of the car, so that by the position of these 
blocks in the box the master mechani c can tell what cars are in 
the repair shop. After a car leaves th e repair shop the position 
of its block in the box is changed and a note is put on the card 
as to the date at which the repairs were completed a nd the 
amount of work clone. As all overhauling is done by contract, 
and as each essential kind of overhauling is given a d istinctive 
letter, this letter only is put on the card. 

TRANSFERS 

The transfers are printed by the Globe Ticket Company, and 
requi re only three punches, the month, the hour and the route. 

Motorman's Car Report. 
Car No ........... Date... . ............. ...... Ca r House .. 

Line .......................... ...... ...... Time ...... ... . 

Con di tion of Cai: when tu ru ed in ........ .. ...... .. .... .. . 

Blowed Fu~e .... ................. ............... ................ . 

l\ lotnrm an 
FORM 56 

The day of the month is printed in red on the face of each 
ti cket, and the month can be punched any time before the 
tickets are required, so that really two punches only a re needed . 
The transfers are given out by the car-house despatcher, who 
keeps a record of all thus. given out, used, destroyed, etc., on 
blank No. 68, which is se nt daily to the office by the despatcher. 
T he despatcher also sends out at the same time a statement on 
another form, showing the number of each car and the reading 
of its register. 

STOREROOM ACCOUNTS 

The storeroom of the Camden & Suburban Railway Com
pany, as indicated in the first article on the system, is directly 

C . & S . RWY. CO. 

SHOP ORDER 
Order No.......... . Date Staned ........ , ..... 

Dept ......................... . 

\ \ 'orkm:in's No ...... . 

Class { Repairs .................... . 

Construction. ...... . ................... . 

Part .. .. 

Operation~ .. 

Rem:trk~ ....... . 

Date Finished ....... ...... ....... ........................................ . 

No. of Repairs J Labor.. ...................................... .. 

I ~Ia terial... ...... ........................ _ .... . 

Fore111:::111 ............... ...... ...................... . 

Contract Price .. , .. . 

Pa id 0 11 Account. 

Total Cost of Labor ........ . 

Total Cost ~lateri>l. .. ........ . 

Bonu:,; Total.. ......... . 
ENT l::N OS E>\Ctt ~HF.[T tlF.MS CH -'ROEABL E TO ONE OPERAT ION OSLY. 

'FORM 25 

next to the car house, and the practice fo llowed has a number 
of novel features. vVhen a requisition has been approved by 
the general manager for an article which can he supplied by 
several manufac turies, a printed form of letter is used, which 
is addressed to the manufacturer asking him to quote " lowest 
prices for the artic les speci fied below," givi11g list price, dis
count, net, place f. o. b. A space is provided at the bottom in 
which he agrees to guarantee to furnish the art icles mentioned 
for the price specified opposite each item within a certain 
number of clays (left blank) on recei pt of the order. This 
form for the conveni ence of th e manufacturer is printed with 
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an ink which will copy, and the words, " this is not an order," 
are distinctly printed upon it. T his fo rm is filled out from the 
requisition by the stenographer in the office of th e purchasing 
agent, and is sent to the manufacturers whose names are 

Form No. 2'i-Sm, IS!l38 :;..,S ·03 

Order} Jvo...-....~~
Job .. . 

c. & S. ".R-W-Y. CO. 

Shop. R.eport 
f{)~t, .......... ..... · ......... ~ . .. ....... ~ 

1/Jept ............ ... .. .. .... _ ...... - ······-·- ··""' ......... . Froni... ................. ; ~ ~: To. ,;, .............. : : : 

Workma1t's N n . ....... . J ob Finished ............. ..... ......................... .. 

'Part ......... ......... ... .. .. ...................... .............. . 

Operation .. 

. ..... ......... Forcrnan ........... . ................ ......... .. . 

_x_l-=-f I I I I I I I I_! I I I I I I SU/'1/'\ A RY 
~, ,, 1 Vi 1 " 1 ½ 1 1 1 2 1 • 1 , 1 , 7--.17r s 1 • 1 1• " 1 " 

·7.0&½ .ll1 I .0.1 J .o-i ( ,1:Ml \ .us I .li I ,z.; I .33 .4 2 j .5o I .5S j .U7 ,;;i ."-'3 .!12 l.1¥1 Co n trac t Price . . . 

- -:~~\ :1 :: :::•:::: ::: :: .: :~l ::: ::: i:: i:: :: :: :: Pd.onAccount. 

11s .04 I .05 I .OS I .11 I .16 I .30 I ·" I .oo .75 I .00 I 1.05 I 1.,0 1.3,; 1-'.0 1165 l."1 Bonus 

I 1• .o. I .OS I .os I .1' I .IC I .3'.l I ·" I .fa ·"' I .oo 11.12 11"" l.<1 100 I'" 1."2 
l•" ll .w· l .oul .os ; 13 1 ·"I .331 .sol "'I ·"i'•OOI I" ll.33 100 J."7 l S! 200 Proport;onal .. .. 

1. IT½ ·"' I .oul .~,1 " I ·"I ·"'I .sol ·'"I ss~1.osp.23 ""I ' " ,.,s1 1ro 2.10 P• ;d ..... .. .... ,90 
i·"' .r<, I .071 .10 ! ·" I .:20 I ·"'I .r.o I ·"' 1100 I' "' 1uo 11.r.i I ,.., 200 I' "' 2.lO 
I·",; ·'"I .ne l .11 1 .11 1 .23[ ·"I .c,;1.001 1u p:,.;[ 1ss 11.,·,1203 2.ss1,.s12.,o 
1·25 ! .Ml•"l·"l·"'l·"'l sol.,•1 1.<J()l l.S[ 1c.,[ 1.,s l2 qul2.,; 2,nl~i~ 
/.r.,; I .0,1.wl ·"' I .21! ·"'I ""I·" 1.101 137l 1.G511.<t1i22012« 2.,.1 1~.:'.:"_ 

1 I+'" .15 / .23 ·'" I ·"' I ·'" 1120 t 1.s, 11.so 12.10 I• 10 I z.,u a.oo I•·'' I a.r~ 
I I I I I I I I I I I I L_I_ 
I-, I I I fl I I I I I 

FORM 27 

written on the back of the requisition by the purchasing agent. 
T he blank is fina lly signed with a stamped signature by the 
general manager before being mailed. 

ORDER BLANKS 

T he form of order book used has been the subject of con
siderable thought on the part ot the management. I t has 
adopted the form illustrated herewith. All orders are made out 
in t riplicate and the upper sheet is that which is sent to the 
manufacturer. T he second sheet is sent to the storekeeper, 
while the third form (not reproduced but similar in every re
spect to the original) is kept as an office copy. A special fea
tu re of th is form of order is that the perforations in the copy 
sent to the storekeeper arc so arranged that the quantity of 
goods does not appear on it. The result is that the storekeeper 
is apprised only that goods of a certain description are to be 
expected, but is kept in ignorance of the quantity ordered. T he 
object of this, of course, is to ensure on his part a verification 

are used, one for filled and one for unfilled orders, the order 
being transferred from the unfilled to the filled order binder 
upon notification from the storeroom that the goods have been 
received. 

For_--J 

A«I•--- ; 

D:itoor Rl!l _1 

A moun1 _ __ : 

~ul Ordor NO, On both DIii :ind M,1torl,1I, O rdor No, ~ r,~Qn 

OR I G I N A L 

Jhe. Camden & Suburban Railway Co., 
CAMDEN. N. J-....:....:..-- 190 

M-~- --------
PloHo pnter ourord orfortho followlna-• 

C A MD l:.N & S UP.UR B AN .~W V CO 

FIRST, OR ORIG I NAL, ORDE R SH EET (SENT TO 
MANUFACT U RE R) 

Fo, ___ _ 
OrderNo, 2509 0 

Acct . ___ _ STORE KEEPER 

'Date of B111 __ _ 
The . Camden & Suburban Railway Co., 

CAMDEN,N.J,._ _ _ _ _ 190 

A mount __ _ 
M, _ _ _ _ _________ _ 

From t he • bovo fi r m we have to- day orde red the followlnir:• 

Receipt No. __ _ 

P rtwlo:JJi Order 

Order No, la a continuation .of thl e o rdor 

CAMDEN & S UBURBAN RWY. CO. 

CARBON OF ORDER (SE NT TO STOREKEEPER) 

All correspondence relating to any particular order 1s kept 
together and filed numerically. 

PURCHASING AGENT'S FILES 

SINGLE BLOCK 
WITH 

INDEX CARD 

RACK FOR HOLDING INDEX BLOCKS OF CA RS IN O P ERATION 
AND IN REPAIR SHOP 

T he purchasing agent has four files. The 
first r elates to all orders and consists of the 
two binders referred to above. The second 
relates to quotations on miscellaneous goods 
for whi~h no orders have been placed, but 
which he thinks may be used in the future. 
This is arranged alphabetically according to 

of the quanti ty of goods rece ived, as he is obliged to noti fy the 
office fully upon the receipt of the goods. 

Adjustable binders are used in the main offic e fo r holding 
r,.,rm•·&--1-:.'l--03-:Jm 
ordc:-rlll,7':""' CAMDEN AND SUBURBAN RAILWAY CO. 

material. There is a special portion of this 
fi le in which the purchasing agent keeps quotations for ap
pliances which he believes will be needed before long. 

The third fil e is called the "held-up requisition file," and con
tains those requisitions which have not been ap

N E: w roN Ave. cA R BA R N . Transfer Ticket Statement 'l)alc ______ _ proved for one reason or another. 

B l k, Gl11 e n Ret urne d Uacd Short Over Oestro yedto Blk. Give n Returned Used Short Over Deatroyed 

The fourth file consists of the requisitions 
which have been approved, and these are filed 
according to the different departments in the 
company. 

FORM 68 

the office copies of these orders. The stubs are not kept, as 
there are other means of checking the bills. The offi ce binders 
used for the order blanks are of the patent kind, which allow 
the orders to be inserted in their numerical order. Two binders 

BILLS 

All bills received at the office are first laid be
fore the general manager for general inspection, 
to enable him to know what is going on in 

the purchasing department and also to permit him to add 
any memoranda to · the bills which he considers necessary 
or desirable. The bills are then sent to the purchasing 
clerk, who checks up the price and amount of goods re-
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ceived and enters the amounts into a stock ledger. The Lills 
are then sent to the bookkeeping department to Le checked 
off against the orders and then to the treasurer's office for the 
preparation of the vouchers. In this connection it might Le 

credi ted in the material ledger separately Lut are summarized 
on a long, closely ruled sheet, each column ha ving a heading 
fo r the page numbers corresponding to those of the mater ial 
ledger. They are then entered into the ledger monthly. This 

mentioned that the general manager sign s a ll let
ters sent out from the office and reads all incoming 
mail. 

,, ......... ·-wIEKLY REPORT OF REQUISITIONS. 

STOREKEEPER'S REPORTS 

Once a week the storekeeper sends to the office 
Form 138, showing the purcha ses for which re
quisitions have been placed but no orders given, 
also those for which orders have Leen placed Lut 
the material has not Leen received, a lso a third 
division g iving orders to Le ru shed, as the materi a l 
is urgently needed. The object of this Llank need 
not be pointed out. 

Two forms of requi sition are used, one employed 
by the shop foreman, the other by a ll of the ot her 
departments. The latter is a simple statement of 
the material required with the name uf the depart-
ment and the account to which it is to be charged. 
T he shop requisition is shown in blank 92. 

A statement of all material issued from the 
storeroom is sent to the office daily. The store
room also has a credit memorandum sheet No. 92, 
salmon in color, showing the amount of material 
returned to the storeroom by .any department un-
used and in good condition. A regular ledger is 

}w(1111!:1ltlon 
No. 

Order No, 

Order No. 

kept in the office from these storeroom records. The pages 
are numLered consecutively. Each page is devoted to a 

· separate item of material and has the same page num
ber as the stock ledger. In this ledger is recorded the amount 
of material receivc.d and issued and the balance then in 
the storeroom at certain dates, the additional material ordered, 
the order numLer, price and manufacturer from whom it was 
purchased. The material. is debited to the storeroom on its 
receipt, and as it is received and reported from the storekeeper 

Credit Memorandum Stores Department 

,·n ..................... ..... ...... . Dace ..... ... .. , .... .. , ...................... .... ... .. .. l!JtJ 

Camden and Suburban Railway Company 

. \fa!erial returned by [Je1J,1rtme11l. 

Credit ,1ccou11t, ....... ..... ...... .. ..... . 

Ordt•r i\'um!Jer, .. .. .. , .... ...... ......... , ... .. . 

Job 

1\rllde 
No. 

Swrckupcr, ................. . 

DESCRIPTION 

. \ n 11,1tun· Nu111l1cr, ... .... . 1,, . ....•...•.••••. ••• •• .... 

C.1r 

\\'orkm,111 

Qunnllty 

TOTAL. 

Rccurued by ... ....... ......... ..... , ... . ... .. ......... ........ . 

FORM ~2. CREDIT MEMO RA N DA 

it is credited in the ledger. An index is used in connection 
with the ledger, giving the page number for every item of 
material ordered by the company. Small material frequently 
issued in small quantities, such as bolts, brushes, etc., are not 

STOCK ROOM 
Camden a:nd Suburban Railway Company 

D•te 
J•Jucecl 

Dnte 
Pl&L1!d 

Dal e 
PJ~d 

REQUISITIONS PLACED, ORDER NOT PLACED 

Description Oflice Check 

ORDERS PLACED, MATERIAL NOT RECEIVED 

De~cription Finn 
Orderetll-'com Office Check 

ORDERS TO BE RUSHED, MATERIAL URGENTLY NEEDED 

Uescriplioa Finn 
Ord ered From 

FnRM 12~ 

Office Check 

saves a ll repetition of the d ifferent items a s they are entered 
under the proper page numLer. 

When material has been charged out for the stock room, has 
been used and partly worn ( as, for instance, a pin'ion) , and has 
th~n been returned to the stock room. it is kept in a small 
auxiliary stock room used for worn material, and popularly 
call ed "purgatory." Materi a l of thi s kind, partly vvorn, is 
never credited back for its value, but the storekeeper has a side 
memorandum of material of th is kind. 

Stores Department 

Jlo .. 

Camden and Suburban Railway Company . 

Afalen·al iHurd '" Deparlmozl, ... 

Charg r A ccoun f, ·---- - _ 

Ordt·r JI/umber , 

f ob 

Article 
No. 

Ston lut'j>t r, _____ _ 

Armature Num ber, ~ ..... 

Car 

ll "orkman •• 

Quonllly 

TOTAL, 

FORM 92, REQUISITION 

The stock room is debited with all bills, whether approved 
or not, and credited with all stock sheets. If Lefore the bills 
are approved any shortage or overcharge is discovered or any 
discount allowed, this amount is recorded in a Look for this 
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purpose, and the stock room debited or credited accordingly. 
The obj ect of thi s, of course, is that a bill may be held up for 
sometime, during which it would be inconvenient to otherwise 
keep track of the material which is being used, and also occa
sionally bills are not received until all of the goods have been 
used. 

T he stock ledger clerk acts as an intermediary between the 
stock room derk and the accountants. 

T he stock room itself is a two-s tory brick structure fitted 
wi th a Morse & Williams elevator, used for carrying heavy stuff 
to the upper floor. Before the purchasing agent orders any 
new material upon requisition from the storekeeper he has the 
stock clerk look up the amount of material on hand in the 

The following is a summary of accidents for 1he monlh of 
cl assified as follons. 

ACCIDENTS TO PERSO:-IS. 

Persons fa lling :iligl,tmg from moving cars. 
" " boarding lllO\·ing cars ..... 

;i. !1gh11ng from st.i.t;(}nary cars. 
board mg s1a11onary c.1.rs .•.•.•.. 
before ge tt ing on car. 
ahe r Jcavi1~g vu. 
by c:irs starling as they were h, .. ,arW{1 g. 
by cars st arting ai th<:y wi:rt: a lig hting .. 

from inov i11 g cars .........•......•.. 
from car wlulc walking along running board .. 
into.cxc:i.wil ion a t ~i<le of track 

lhrown f rom ~eat as c,1r was ·rounding cun•e .... 
stand ing on platform thro wn from car a_"' it was roumlingcurn: 
injured in cars by collision . . 
lllJ Ured Ly c.ars jumping track ... 
throwrl from cars jumping track 
mj uretl s!:tmJing on runni11g boan) . 

•• iojure<l sitting on railing {summer car) .. 
Jlm~k by signs, &.c, falhng on them 
thrO\\ing g,J1ems~·h-c:. on tr.ick m front oC c.ir. 

injured jumping from car to escape collision or injury .. 
kuocl..t'd down Lly \·ehidc :rs they were boardi11g or le.wing car 
struck by car ... 

Ch1)Jren slrm.k 1..y cars 
" struck by rear cm) of c.ir_roun<ling cnrn: . 

l'cr~ons running mto ~1de of car 
Cl11l<lren runnmg into ... ide of C:'.lr 
}'l'l'.).OllS r11nn111g llllo felllh:r .. 

" picked up 1,y feuder .. 
Lluldren pid<."U up Ly fon<lcr. 
l 'cnous pushe(l from 1111: 1r.1ck by fender .. 

EMPLOYEES INJURED. 

f mplO)CCS injured ,It 1,om~r lic,u,;c 
·• i11j11rd ,.11 c.u l,.m1. 

L. 111c:mc11 
l. 1!,orcrs •.•.... 
Comfudors or motormc:11 . 

TROUBLE Ol'ER TR.\~SFERS. F.\f<E,. I, 

"l'roublc o\-cr tr:insfcrs 

00 \\Ith disor<lerly cHm1I 

F1~hl$ occurring m cars . 

l'Ef<SO:-:s EJECTIW rnm1 CARS· 

Fur rd11s111g lo [kl) fare . 
" tl runkt•mu!~ •. 
" transfer 
" 11 iomg profJlll" la11g11agc 
·• smoking •.. 
" 1r1,111l>le over ch,rngc. . 

• 1 

Jnc.,.r 
D~. 

chase of extraordinary apparatus, new machinery, etc., and 
reads: 

Estimated cost 
Material to be purchased .......... Labor. ........ . 
Material on hand ................. Material ....... . 

Total ............ ..... Total cost. ......... . 
Finished cost. 

Labor .... ........ Difference 
Material ......... . 
Total cost ....... . 

Approved 
(Dept. foreman) 

Above work charge to Approved 
(Dept. head) Chief. 

Approved 

Notes:-
V.-Pres. and Gen. Mgr. 

The finished cost is filled out after the work is completed, and 

PERSONS ARRESTED. 

F or rcfw,ing to pay fare ........•.•••.. 
·• drunkenne~ . • ..•••••••.••••••••••.••.••• • • . • . • ••.• . ••. • • •..•• 
" da1naging car . .•••• , ................................ , ., ••••••.• 
·: fightmg on car . ••.•••.•.•••••••••••••.••.•.••••.•••••••• , ••.•• 
·: registering fares .• •••.•••••••••••••••••••••• -· ••.•• .. .•••••• 

COLLISION WITH TEAMS. 

H.e.1r end ••••••••••• • •••••••••••••• • • • • • ~· • • • • • • • •· • • 
Sid ci on ...••.•••••••••••••••••.•••• • , ••••••• • ••• •· •••• , • •· · • ••••• 
l·l c,td on .••• • .••••.•••. ··••··-·••••.• •.••••••••••.•••.• .• 
Cars backing into tc:am!,, ..••••..••••••• •••••••••••. • .• • •••.••.• •..•. 
] 'ea rns pulling or running into c.1rs .•••••• ••••••••• •• · ••. •. 
S tnk.ing learn s in pa~sing., •••.•• •. ••••••••••••••••.••• •• 

COLLISION '.\'.ITH CARS. 

SiJc on coUiiion.,., • • , ••• •..•••••• ··-· •••• •• •• ••.•. • , 
J·h.-ad on col lision ...•.•.•. .•••• •. ••••.• ~ .•••••. •• ••• 
\Vhile passing ano1hcr car ... •.•.••••.•••••••••••••••••. •.•.••.. 
B.::rkmg into or !>trtking stationary ca rs ..•••••••••••••.• • ••• .•.• .• .••. •• 

P .v,~('ngers . 
Pc-:lestr1ans. 
Employees 

. FATAL !XJ ll RIES FROM ACCIDENTS. 

ALL OTHER ~CCIDENTS. 

\Vhl-elmenstruck bycars •... 
\\'hcelmcn rnnni ng into car:. 
Passc:ngers or pcdc-strrans s truck l,y empl O)-CS .•.. . . . ...•.•.• , •. , , • 
T c:.ms frighteuc<l 
Cdrj jumping t rack .. 
fJ :i.mage to cars other than collision .. 
Ran into C .. C. & W. cars .. 
Rw into Ly C., C. & W c:irs. 
l'vle comhig off and doing damage to pole or car 
E lectric ~hcx:k to employee,. . . 
E1ectric shock to pc™>n~ .. 
Boys slcalmg rides and fallmg in jumping from car . 
Pe!lna. R R. accitlent$, runnmg into gates, &c ... 
Dogs run over .. -· ••...•... 
lujury 10 persons clothes. . . ..••• .• •• , • • • 
Persons inj urc:d on carou~cl .11 Wootl-L ynne Park •.•.... 
f'cr!>Ons inj uretl on f1lca!,,ure railway a t \Vood·L)'nnc Park ... 
,.\l 1sccll3ocous and prcca11tionar)'· 

T,)131 nu ml,er of acc1rJent.. <lur ing the mont h 
T n::ii rinmbcr of accvlenls clurmg previon.s montl1 .. 
~ howiug over tht" previous mon th of . 
Premiu ms pa id to con,Juctt:irs an<l mo1ormeu . 

RE~IAR KS. 

···::::: 1 
· I 

l\l<JNTllLY FURM FllR TABULATING CLASSES UF ACCIDENTS 

material ledger in the office to sec whether this materia l 1s 

needed. 
FRANCHISE AND ORDINANCE RECORD 

The company keeps a large manila scrap book in which are 
pasted copies of all the ordinances and agreements with the 
different municipalities through which the road extends. 
These are all index_ed so that it is very easy to look up any of 
the ordinances or set of ordinances. 

NEW WORK 

No important new ,vork is undertaken until the cost is very 
carefully estimated. \Vhere the head of a department wishes 
to carry out any piece of work, the total cost of which will 
exceed about $50, he submits an estimate of the cost in tripli
cate attached to the plans. If the proposal is approved, one 
of these blank forms remains with the department making the 
requisition, another is placed on file in the main office, while 
the third is the order or authority for doing the work. This 
form is used for all material not carried in stock, for the pur-

is of value in determining how closely the estimate was made 
by the head of the department. 

ACCIDENT REPORTS 

The space available in this issue will not permit a repro
duction of the forms used in reporting and settling accident 
cases, except the monthly report showing the classification 
used. They will, however, be briefly described. 

Two forms are used by the accident department in reporting 
accidents to the general manager; one a daily report, giving the 
names of the conductor and motorman, number of car, where 
the accident occurred, and a short statement in regard to it. 
This is placed on the desk of the manager each morning, cover
ing all accidents on the previous day. In addition, the accident 
department submits monthly a classified report of all accidents 
with the corresponding number the previous year. This 
monthly report is reproduced. 

In addition, the company has the usual form of report used 
by conductor and motorman for reporting accidents, form of 
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statement for witnesses and injured party, release, etc., also a 
special report submitted after every accident by the master 
mechanic to the main office, indicating the extent of the damage 
to the car. 

ALTERNATING MOTORS FOR RAILWAY SERVICE 

llY LOUIS BELL, PI-1.D. 

It has long been evident that the more se rious work of elec
tric traction is impeded by sole reliance upon direct-current 
motors. No one appreciates more fully than the wri ter the 
sterling quality of the standard railway equipments now in use, 
but just so long as direct-current motors are confined to the 
very moderate voltage which now seems necessary for them, 
they are handicapped in the larger strug-gle of electric railroad
ing. For interurban and long-d istance work a distribution of 
power limited to a few hundred volts upon the working con
ductors is an economic abomination. Its only decent excuse 
for existence has been the supposed necessity of clinging to 
direct-current motors on the cars. 

The American interurban road has had a gradual evolution 
from ordinary tramways, and there has been no point at which 
most engineers have been willing to cut loose and to use means 
properly adapted to the end. In avoiding such a break in policy 
they have carried direct-current distribution far beyond its 
legitimate field, and when thi s became finally out of the ques
tion, have fallen back on a polyphase distribution with counter 
sub-stations feeding the same old low-tension working con
ductors. This composite distribution is a make-shi ft, albeit 
ve ry useful in that function, and ten years from now we shall 
all look back with amused regret at the millions that have been 
squandered on a system so uneconomical and complicated. 

The writer has consistently fought this temporizing policy 
almost since its initiation, in the firm hope and belief, which 
now seems to be fully justified, that it would prove possible to 
carry an alternating distribution clear up to the car, when
ever competent engineers should drop the converter fetish and 
take up the alternating-motor problem with the deliberate intent 
of solving it. 

Within the past few years a considerable group of roads 
employing polyphase induction motors on the cars has appeared 
abroad, and the result, as a whole, has been highly satisfac
tory, although none of the roads in question has been oper
ated under traffic conditions as severe as frequently have to 
be met in this country. Three objections stand against poly
phase induction motors for traction purposes. They require at 
least two working conductors, which complicate the overhead 
system seriously; they have no reserve speed unless normally 
operated, with some loss of efficiency, and, hence, cannot easi ly 
make up time; and, finally, they impose, unless very carefully 
designed, a rather poor power factor upon the system. None 
of these are forbidding on long, independe nt lines, but they are 
formidable in dealing with the closely interlined urban, subur
ban and interurban traffic characteristic of American railway 
practice. 

Until recently no single-phase motors worthy of considera
tion for general rail way purposes had been developed, and no 
one seemed to take the trouble to look into the matter save as 
a source of arguments to promote the use of standard di rect
current motors. There were, however, a few aggressive here
tics who refused to bow down to the idol of standardization, 
and went earnest ly to work on a scheme of solution of their 
own. Their labors have been to good purpose, and at the 
present moment very encouraging results have been announced, 
not from a single form of alternating motor, but from three. 

Obviously, a single-phase motor has a great advantage over 
~olyph.ase motors in the simplicity of the conducting system, 
whi ch leaves little to be desired. If the motor also has a good 

puwer fac tor, and can run with good efficiency over a consider
able range of speed, it becomes, provided it also starts well, at 
once avai lable for general traction purposes. Ordinary single
phase induction motors start badly, and have a good power 
factor and efficiency only near synchronous speed, so that ~hey 
must be classed as unavailable. The recent experimenters, 
therefore, took the radical step of building commutati ng single
phase motors, essentially similar to ordinary series-wound 
!lirect-current machines, but laminated to avoid loss from para
sitic currents and with various precautions against sparking. 
T hat a series motor with laminated field would run pretty well 
0 11 a low-frequency alternating circuit has long been known. 
Motors of this type were proposed in the early stages of the 
Niagara project, and were buil t experimentally by several in
vestigators, notably the late Mr. Eickemeyer. T hese ea rly ex
periments were discouraging, for the sparking appeared to be 
irremediable, and the power factors obtained were far from 
satisfactory. 

But the art of design has advanced greatly in the last decade, 
the principles of commutation are bette r understood, and better 
materials are available. Consequently, the causes of the early 
fai lures do not operate with the same force at the present time, 
and there is a far better chance of success in obtaining a prac
tical motor. 

The first announcement of a commercial single-phase motor 
for traction came from Mr. Lamme some months si nce, but it is 
only within the past few days that the system has passed into 
active exploitation. T he results reported from it are most 
encouraging. The motor designed to take alternating current 
at 25 cycles per second is said to run wi thout material sparking, 
and with an effic iency only a few per cent below that of a first
class direct-current railway motor. From the published curves 
the performance of the new motor is quite comparable with that 
of standard railway motors. The alternating-current equip
ment is somewhat heavier than that for direct current, but it 
does the same work, and, apparently, does it well. An accelera
tion of I m. p. h. per second was attained, which is quite 
sufficient for ordinary purposes, and the energy required during 
acceleration was not at all disproportionate. The average 
power factor during a 2-mile run was approximately 87 per 
cent, and rose when the car was at full speed, or near it, to 
above 95 per cent. At starting, as might well be anticipated, 
the pov,er factor was low; but even so, the apparent energy was 
within reasonable limits, and the real energy was moderate. 

1n the matter of energy required, the alternating-current 
motor has a material advantage in that its speed can be regu
lated with very small loss. This gain is most apparent when 
the cars compared are running at moderate speed wi th frequent 
stops and starts, and, therefore, goes far toward compensating 
for the somewhat lower efficiency at starting of the motor 
itself. 

The Westinghouse Company advertises that it is prepared to 
stand back of the new equipment, and recommen<ls it freely for 
hea_vy interurban work with a certainty of tone that places the 
apparatus unequivocally upon the commercial list. 

Somewhat later in its prel iminary announcement and little 
earlier in promulgating decisive results, comes the Eichberg
Winter alternating motor, manufactured by the Union E lek
tricitats Gesellschaft, with which trials have been thoroughly 
made on the govern ment railroad running through the suburbs 
of Berlin, 3 miles of track havin~ been equipped for the pur
pose. This very interesting motor apparently belongs to some
what the same class as the Lamme motor, that is, it has a com
mutator, and from the puhlished data has very similar charac
teristics. It is not, however, an ordinary series motor, but is 
more akin to the Thomson repulsion type of alternating-current 
motor. In the roacl already equipped with this motor the trolley 
line was worked at 6000 volts, and the working voltage at the 
motor was reduced by a transformer on the c-ar, an arrnng-e-
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ment that would be naturally adopted on long lines. In this 
instance the electrical equipment of the car is claimed to weigh 
even less than the equivalent direct-current equipment, and the 
efficiency seems to be quite as high as with the latter. A s in the 
case of the Lamme motor, the car equipment includes two 
motors fitted for multiple-unit control with all the latest ap
pliances. The data published as yet a re fa r from complete as 
regards the details of the motor, but its operation seems to be 
regarded as highly satisfactory. 

Very recently tests of the F inzi series-wound single-phase 
motor have come to hand. T he reports in this instance gi ve 
more of detail, and one gets a pretty clear idea of what the 
motor equipment is, and of its practical performance. It ,vas 
tried in Milan on one of the suburban lines, with a similar ca r 
equipped with a General Electric 52-motor as a tri al horse. 
T he motor was worked at 18 cycles p'er second, and weighed 
a little more than the direct-current motor it replaced. T he 
tests at Milan were made on a light street car, which adds to 
the interest of the comparison with the much heavi er in te r
urban cars and the powerful motors of the Berlin and the Pitts
burg tri als. In spite of this the Finzi motor appears to have 
performed admirably, giving, thanks to induction r egulation, a 
total effici ency rather better than the direct-current motor, with 
a power factor exceeding 90 per cent when up to speed, and 
exceeding 95 per cent under the best conditions. 

Generally speaking, its performance was thoroughly co n
firmatory of the results obtained with the other motors, and. 
in particular, the sparking is categorically stated not to exceed 
that usual in good direct-current motors. 

In addition to the three single-phase motors just referred 
to, it is well known that two other single-phase systems have 
been developed in thi s country, of which details will doubtless 
rnon be forthcoming ; but confining attention to those already 
described, it is well to enquire what it all means. 

If a single one of th ese motors had been brought out for 
commercial use, the writer for one, in spite of his belief in 
alternating currents for traction, would have been disposed to 
be somewhat skeptical concerning the results claimed. T hey 
are in themselves almost suspiciously good. But they confirm 
each other in a most remarkable fashion, in spite of being 
obtained nea rly simultaneously in three different countries. 
The variations are merely such as would be ex pected in ap
paratus from the hands of diffe rent designers, and, taking the 
evidence as a whole, one is fo rced to the conclusion that the 
commercial single-phase ra ilway motor has been developed. 

Improvements will probably be found desi rable, and will be 
promptly made, but there is no dodging the main issue, that 
the single-phase traction motor must •be reckoned with in ra il 
way work from now on. On interurban systems the single
phase motor will give a new impetus to long-di stance work. 
Unless Finzi 's view is altogether too roseate, urban lines can 
be easily handled by the same method, and it is worth men
tioning that an interurban car taking primary currents at high 
voltage could slip very easily into urban sections with merely 
the secondary voltage on the trolley wire. For that matter, the 
series-wound motors would work well on direct current with 
suitable regulating appliances, so that there need be no line 
drawn at the city limits. No reason is yet apparent that would 
indicate the general replacement of direct current by alter
nating ra ilway motors, but there is assuredly evidence that a 
new hand has been dealt in the traction game, and that the 
e, ft en condemned alternating-current contingent holds som e 
pretty high ca rds. 

t •• 

The limited cars on the Cleveland & Southwestern Com
pany's lines have proven so satisfactory that the company has 
decided to put on two more limited cars, one additional for Nor
wa!k and another for Wellington. both to leave Cleveland in 
the worning. 

POWER_PLANTS AT THE ST. LOUIS EXPOSITION 

The elaborate plans for illumination proposed for the St. 
Louis Exposition, together with the enormous amount of power 
which will be required for operating the transportation systems 
and the machinery which will be scattered through the various 
buildings, will require a correspondingly immense amount of 
generating apparatus. A considerable part of this is now being 
installed, and a brief summary of some of the principal feature s, 
as definitely arranged for up to date, may be of interest. 

There will be three main sources of energy which will be 
available for exposition purposes. Of these the largest will be 
the service power plant in Machinery Building, with a nominal 
capacity of 8000 kw in 25 cycles, 6600-volt current. The Ex
position will also purchase from the Union Electric Light & 
Power Company about 7500 kw of the same kind of current. 
Bes ides this there will be available a miscellaneous exhibit of 
engines and generating apparatus to the amount of about 20,000 
kw, though the steam and gas supply will probably not permit 
thi s full capacity to be utilized at one time. 

T he main service power plant in Machinery Hall, with 
boilers in the Steam and Fuels Building, is now being installed, 
th e contract for this entire plant having been given to the 
\ Vestinghouse Companies. This plant will have four 2000-kw 
generators, direct-connected to vertical Corliss engines, sup
plied from· sixteen Babcock & Wilcox boilers in the Steam and 
Fuels Building. The contract includes switchboard, and, in
clccd, the complete plant, with the exception of the buildings 
in which the machinery is placed. 

T he exhibit power plant in Machinery Building will, of 
course, have an immense variety of apparatus which it is not 
necessary to catalogue in a general article of this kind, but 
some of the features which will certainly attract the engineer 
wi ll be the steam turbines of the Parsons, Rateau, De Laval 
~ind Curtis types, and several large gas engines. The largest 
~team engine unit will be a duplicate of the 5000-kw units in 
the lnterborough station in New York, and the largest turbine 
a Curtis of 4000 kw. All engine and turbine units will be direct 
connected to dynamos, the belt having at last disappeared in 
ex position power plant work in this country. 

T he Steam and Fuels Building is the name that has very 
properly been chosen for a building 100 ft. west of the Ma
chinery Building, where the steam boilers and gas plants will 
all be located. It seems that the gas engine is to take a promi
nent part in this exposition. The steam boiler capacity will be 
23,000 hp, according to the usual boiler rating. A dozen foreign 
and American boiler makers will be represented by their pro
ducts in this building. The boilers will be principally of the 
water-tube type. 

As to fuel , oil was, of course, given much consideration at 
fi rst, but was abandoned because of the uncertainties of delivery 
of the necessary 1400 barrels to 1600 barrels per day, and the 
high price as compared with coal. By the use of mechanical 
stokers and by making some of the fine coal into briquettes, 
it is hoped to make combustion sufficiently smokeless to be in
offensive. Briquette can be made from the tar by-products of 
gas manufacture. The gas made by the gas plants can either be 
used directly in gas engines or used under boilers instead of 
coal. 

Besides the interest which will attach to this portion of the 
E xposition, the street railway visitor will be attracted to the 
E lectricity Building and the Transportation Building. Just in 
the rear of the latter two tracks have been laid, one 3000 ft. 
and one 1400 ft. long, for electric railway tests. The short 
track can be used for imitating the conditions of city surface 
lines, and the longer stretch for testing higher speed motors. 
Two types of single-phase railway motors have been promised 
for test, which is a point of considerable practical interest just 
now. Although not in the Electricity Building, these tests and 
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exhibits of electric railway apparatus come under the depart
ment of electricity. The exhibits in Electricity Building and 
Transportation Building are not sufficiently decided upon to 
permit of detailed mention. Owing to the pressure of the prime 
movers in the Machinery Building, all the operating generating 
machinery will be found there. 

Owing to the size of the grounds, transformer sub-stations 
(and rotary converters, if necessary) will be put in the various 
huiklings, and high-tension transmission lines will supply these 
sub-stations. 

•• 
TEST OF TURBINES FOR THE CLEVELANDt ELYRIA & 

WESTERN RAIL WAY 

An economy test of the Westinghouse steam turbines, built 
for the Cleveland, Elyria & Western Railway, made last sum
mer, shows some interesting results. Particulars of the tes t 
are contained in a report made by Commander A. B. Canaga 
and E. N. Janson to the chief of the Bureau of Steam E ngi 
neering of the Navy Department, at Washington, from which 
the following facts are taken. 

The turbine was of the two-stage type, direct connected to the 
revolving field of an alternating-current generator, 400 volts, 
two-pole, three-phase, 3000 alternations. It having become a 
commercial necessity in this country to build alternating-cur
rent generators capable of running at 25 per cent overload, 
and able to stand 50 per cent overload for an hour or two, the 
turbine in question, therefore, if used for driving anything 
but an alternating-current generator, would be rated as a 
r 500-kw turbine instead of 1000-kw turbine. 

The original design, having called for a reheater betv,;een 
the high-pressure and the low-pressure turbine, was the cause 
of the great length of this turbine (about 43 ft. 3 ins., including 
the generator and its bearings). The reheater was not used in 
this machine ( and is not likely to be in others), but substituted 
by an ordinary receiver pipe and separator. The two turbin e 
cylinders and the generator are a ll bolted down to the same 
bed-plate, which is made of considerable depth and is quite 
heavy, approaching 33 per cent of the weight of the whole 
outfit. This bed-plate is not bolted to the foundations. 

The testing of this machine was performed in the turbine 
department of the \i\'estinghouse Machine Company, and ,Yas 
carried out with great accuracy. Steam was supplied from the 
boilers of the general plant of the Westinghouse Machine 
Company, and entered the casing of the high-pressure turbine 
through a series of valves. There is first an automatic stop 
valve, then a throttle valve which connects with a steam 
strainer placed between this throttle valve and the admission 
valve. This valve is composed of a double poppet, actuated by 
a piston and a small relay valve, which receives its reciprocat
ing motion from levers connected by an eccentric through gears 
to the turbine shaft. 

The exhaust was taken out at the bottom of the low-pressure 
turbine and led through a 30-in. exhaust pipe to the bottom of 
an ordinary surface condenser. The lower part of this pipe 
was formed into a hot-well, at the bottom of which was placed 
a nozzle with a by-pass valve, connecting the suction pipe on 
the pump either direct to the condenser or to the hot-well. A 
gage glass, with means provided to ascertain the water-level 
line, gave readings of the amount of water contained in the 
hot-well when beginning and finishing the trial. The hot-well 
pump discharged directly into either one of the two weighing 
tanks placed on scales to ascer tain the amount of water con
densed. 

The circulating pump was driven by a direct-connected 
Westinghouse standard engine, running at about 360 turns per 
minute. The air-pump suction was attached at the top of the 
condenser and connected to an Alberger dry-vacuum air pump. 

As the name infers, no water is drawn out by thi s pump, but 
merely air and vapor. The air pump itself is composed of two 
tandem cylinders, and is worked at a uniform speed of about 
80 r. p. 111., maintaining an average vacuum of about 27¼ ins. 
T he near ends of the cylinders are connected by means of a 
pipe, the other end of each cylinder being joined to the con
denser and the a tmospheric exhaust respectively. A suspicion 
ex isting that the vapor discharged contained some a mount of 
water, this atmospheric connection was coupled up with a small 
condenser, with the result that aliout 44 lbs. of water was 
separated per hour. This should be added to the results put 
clown in the tes t tables. 

The water separated in the receiver pipe was measured at 
every interval of readings and trapped back to the condenser. 

After pass ing through transformers the current was ah
sorbecl in a water rheostat, and readings obtained on the usual 
instruments. 

The number of revolutions of the turbine was obtained by 
counting the strokes of one of the governor leve rs. and the11 

E!t-,· tl'lca l llo rse p.,wl'l' 

DIAGRAM OF TESTS OF T U HB1 NE 

Stn·d Ry . .1 0111· 11 :,l 

by multiplying same with 9 r-3, which is the ratio between th e 
worm on the turbine shaft and the gear actuating the gov
ernor levers. From the table the revoluti ons will be seen to 
vary between 1480 and 1456 per minute. 

The general results referred to above will be found 111 th e 
table at the end of this report. 
' During the whole run of four hours the revolutions of the 
turbine shaft were nearly constant, or 1500 turns, although th e 
load was increased from its rated capacity of 1000 kw to 
1500 kw, an overload of 50 per cent. By comparing the pres
sure at the horse-power inlet, when working under the two 
different loads, due entire,ly to the action of the governor, the 
above-mentioned fact may readily be accounted for. 

The turbine ran without noise, the humming discernible 
being due to the generator. Its revolving parts, being accu
rately balanced, ran perfectly smooth, without even the 
sl ightest vibrations. All end thrust due to an excess of pres
sure on the steam side of the moving blades was counteracted, 
as is usual, by balance pistons, the difference in thrust, when 
finally adjusted, being so small as to allow the drum to be 
moved in its axial direction by a slight touch of the finger. 
Compared with a reciprocating engine there are fewer parts 
that need watching, a smaller engine room force will, in all 
likelihood, therefore suffice. 

For the purpose the steam turbines now are being used, vi z., 
for driving electrical generators, they are admirably suited, 
a nd are undoubtedly, both as a mechanism and a heat engine, 
in some cases at least, superior in efficiency when compared 
with the ordinary steam engine. 

When analyzing the figures given below, it should be 
borne in mind that the turbine cylinders were not lagged, but 
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simply covered over temporarily with felt roughly tied in place, 
and, therefore, the results obtained may, under other circum
stances, be slightly improved upon : 

Kilowatts . ..... .. . .......... . ... . . .. .... . . 
Equivalent brake hp delivered to the gen

erator, at 95 per cent efficiency of the 
latter .. ... ... .. . ... .. ... ... .. . .. ....... . 

Revolutions per minute .. . ................ . 
Steam pressure pe:- gage above throttle ... . 
Steam pressure per gage below throttle .... . 
Vacuum referred to 30-in. barometer. .... . 
Dryness of steam at throttl e .............. . 
Steam per hour per electrical hp ......... . . 
Steam per hour per brake hp de livered at 

the turbine coupling at 95 per cent gen-
erator efficiency ... .. ............ , ...... . 

Steam per hour per indicated hp of a re
ciprocating engine at 85 per cent com
bined efficiency of generator and rngines. 

1,510 

2,131 
1,456 

149.4 
148.8 
27.5 
0.994 

13.99 

13.29 

I 1.9 

1,019 

I,437 
1,480 

146.2 
IOI.I 
27.83 
0.995 

15.31 

14.54 

13.01 

T he dotted line curves in the diagram herewith indicate the 
steam consumption when dry saturated steam was used, while 
the full -line curves answer to a superheat of 25 <legs. F. of the 
steam. 

•• 
INTERURBAN ELECTRIC RAILWAY IN HOLLAND 

Work on the new interurban electric railway between 
Amsterdam and Haarlem, which is being buil t by J . G. White 
& Company, L td., of London, and in which A merican capital 
is largely interested, is being pushed rapidly forward . T he 
operating company is known as the E lectri sche Spoorweg 
~\l aatschappij , and has been incorporated under the auspices 
of the Netherlands Tramway Company, of New York, with a 
capital of Fl. 3,000,000, a nd the same amount of 4 per cent 
debenture bonds. T he directors of the company arc: E. 
14uden (president), of Amsterdam ; J. I I. Kann, of the Hague; 
11. J. Pierce, of Buffalo, N. Y.; A. Van Rossum, of Haa rlem, 
and W . C. T h. van der Schalk, of Amsterdam. 

T he following work is be ing car ried out in connec tion 
with the construction of the line: T he Gove rnment over -
head telegraph and telephone wires along the road from 
. \ mstcrdam to Haarlem arc be ing put under the ground. T hi s 
work \\' ill be done by the State, but the company will pay $60,000 
toward this altera tion. On account of the unsteady sub-soil. 
it was found necessary to drive sheet piling on both sides of the 
Government road on which the t rack is be ing laid. The road 
itself is also being graded, as well as the entire private right of 
way si t uatecl in the Slotcrpolder. Considerable bridge con
st ruction will also be required. 

In Halfweg, a vi llage midway between Amsterdam ancl 
liaarlem, a power station is being erected, whi ch will be 
equipped with six Lancashire boi lers, having a heating surface 
of 860 sq. ft., and three t r iple compound-condensing, 475-ihp 
Delli ss & l\forcom's engines, di rectly coupled to the th ree 
300-kw \Vestinghouse generators. H igh-speed engines were 
adopted largely on account of the difficulty of securing good 
foundat ions. 

The line will star t from a point near the center of Amster
dam, and in Haarlem joins the Haarlem local, H aarlem-Zand
voort and Haarlem-Dloemendaal electric tramways, the stock 
of which company is owned almost enti rely by the Electrische 
Spoorweg Maatschappij. 

The cars will be mounted on double t rucks, with a capacity 
of about forty-four passengers each. 

The distance between the termini in Haarlem and Amster
dam is about 12 miles, and is for the greater part double track. 
\i\Tork was started in January, 1903, and it is expected that 
trains wi ll be in operation sometime dur ing the summer of 
1904. 

BLOCK SIGNALING ON DOUBLE TRACK ROADS 

BY ORLANDO W. H ART 

Since the adoption by the American (steam) Railway Asso
ciation, at its fall meeting, of the report of the committee on 
'' train rules," recommending the use of block signals in lieu 
of train orders on double-track roads, the report has been 
widely circulated through the press and more or less briefly 
discussed. A general misunderstanding seems to exist among 
electric ra ilway companieE who are operating with double track, 
as to the true application of these rules, and it is naturally felt 
that if the steam roads can safely use the block signal system 
the electr ic roads ought to be able to do the same. It is with 
the view of cor recting th is error that the following article has 
been written. T he situation has not changed in the least from 
what it was before thi s action was taken, and electric roads are 
st ill at a disadvantage, owing to their limited control system 
of operation. 

Nearly everyone who has carefully studied the subject admits 
that conditions can occur on double track, not properly guarded, 
which are fu lly as dangerous, if not more so, than any found on 
single track. W hile accidents do not occur as often as on single 
track it is their very infrequency which makes them dangerous. 

In brief, the action of the steam roads will be found in the 
followi ng rule adopted, and which is in four sections: 

1. On portions of the road so specified on the time-table trains 
will run ,with the current of traffic by block signals, whose indica
tions wi ll supersede time-table superiori ty. 

2. The movement of trains wi ll be supervised by the superin
tendent or train despatcher, who will issue instructions to signalmen 
when required. 

3. A train having work to do which m:iy detain it more than 
- - minutes must obtain permission from the signalman at the 
last station at which there is a siding before entering the block in 
which the work is to be done. The signalman must obtain authority 
to give this permission from the superintendent or train despatcher. 

4. Except as affected by these rules all block signals and train 
rules remain in force. 

It will be readily be seen by these rules that it was the inten
tion to abandon the use of train orders, but instead of sending 
them to the conductor and engineer of a tra in, as the custom 
fo rmerly was, the order is now to be transmitted to the signal 
man, who will then, by means of his semaphore signal, direct 
the movements of the train which the orders are intended to 
gove rn, consequently saving the time formerly requi red to stop 
the train and sign for orders. 

T he plan possesses the additional advantage of enabling the 
depatcher to correct any error immediately, if one be made. 

T he system adopted has been in operation on the lines of the 
Chicago, Burling ton & Quincy Railroad, and in outline consists 
of the following: On portions of the double track designated 
on . the time-table block signal tower s are placed, which are 
manned both night and day by operators who act as signalmen, 
and to whom all orders are sent by the despatcher. 

If a signalman a llows a train to enter his block all other 
trai ns of the same direction are blocked, and by automatic 
means the signals are locked and cannot be restored to safety 
till the t rain has left the block. Should the automatic lock fail, 
manual service can be substituted upon an order from the 
proper authority. Word is then received from the signalman in 
the next tower that the train has left the block and entered the 
next. The block now being clear any train, irrespective of 
class, may proceed with the current of traffic when a clear indi
cation is shown from the signal tower. It is true that the train 
proceeds without orders, but it is still under the control of the 
train despatcher, through the signalman, and he alone controls 
its movements. By this method the system of train despatching 
is greatly simplifi ed, since all trains are of the same standing. 

T he use of train orders is as imperative on double track as 
on single, and no measures for safety used on single track 
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should in any way be relaxed by the introduction of double 
tracks. 

Passing points should be mai ntained by schedule, so as to 
separate the cars at proper distances. A system of communica
tion and signaling should also be install ed, by which the 
despatcher can, at wi ll, stop, hold and communicate with all 
cars under his control. 

Steam railroads use automatic block signals only as a pre
caut ionary measure; owing to the existing condi tions of their 
track, the system employed ic:; far more reliable than any now 
offered to electr ic roads. Managers of electr ic railways should 
guard their whole system, whether single or double t rack, in the 
same manner, instructing their employees that the same dangers 
exist in both systems, and for the sake of safety both should 
be treated in the same manner. 

In the writer's opinion there is at present no satisfactory 
block signal system adapted for the use of electric rai lway 
companies, and many of the systems now on the market are 
worse than useless, owing principally to the fact that they will 
not show a danger signal by day and night, when any part 
necessary for their operation is out of order. 

•• 
AUTOMATIC TRACK SWITCH 

A new electromagnetic track switch has been recently placed 
on the market by the American Automatic Switch Company , 
of New York. T his switch has been thoroughly tried out 
under the supervision of Aldred K. 'Narren , the company's con-

DETAILS OF AUTOMATIC TRACK SWITCH 

suiting engineer. Mr. Warren is a practical railway man, and 
was form erly assistant engineer of line and equipment of the 
Brooklyn Rapid Transit Company, and for the last year and 
a hal f has been one of the electrical engineers of the Inter
borough Rapid Transit Company, of New York. 

T he great advantages of this switch lie in its durabi lity, 
simplicity, certainty of operation and safety from lightning. 
As will be noted by reference to the accompanying cut, the 
principal operating parts consist of but one magnet and one 
steel cam-plate for the reverse motion. The magnet is im
mersed in a special oil in a sealed case, giving it absolute pro
tection from moisture. The switch may be adapted to take 
operating current either through rail or overhead wire. 

To operate thi s device. the motorman must leave the con-

troller at one or two points while passing over the breaker or 
insulated rail. If the switch is right, the car passes over the 
breaker or insulated rail with the power off. This method is 
very simple, and prevents the motorman from becoming care
less, as it compels him to look at the switch every time before 
running the car over it. It is unnecessary for the motorman to 
memorize switches in order to operate them. 

The switch mechani sm is made of the finest tool steel. T here 
are no wearing surfaces or pivoted points, nor is there any 

n n n n 

'-- '-- ....... ~ LJ ~ 

•DIAGRAl\I OF CONNECTIONS WHEN CURRENT IS TAKEN 
FROM RAILS 

possible chance for short circuits. As the operating mechanism 
is enclosed in a strong sealed box, placed under ground, no 
dirt, water, salt or ice can come in contact with the magnet or 
working parts of the switch, thus reducing maintenance to 
practically nothing. T he cam-plate produces a semi-lock, but 
does not prevent turning the switch with a switch-iron. The 
s,vitch is easily accessible for inspection. It is also stated that 
switch tongue splitting and car derai lments are impossible. 

Diagrams are published herewith of the connections used 
with rail and with trolley wire connection. When the former is 
employed a short section of track is insulated, and the current, 
after passing through the motors, operates the switch. vVith 
the overhead connection a breaker or insulated section is 111 -

AUTOMATIC 
SWITCH RAIL 

BARl'LETT &. CO., N,Y, 

DL'\GRAM OF CONNECTIONS WHEN CURRENT IS TAKEN 
F R Ol\I TROLLEY WIRE 

.<.e rted in th e trolley wire. so that the switch is in series with 
the motors. This breaker need not be placed so far away 
from the switch, that on streets where the cars follow closely. 
the car following the one crossing the switch can turn the 
switch before the second truck of the first car reaches it, thereby 
sending one truck one way and the other truck another way. 
The breaker is arranged to spr ing on the troll ey wire without 
cutting it. 

One of these switches has been in practical operation for the 
last nine months at 149th Street and Eighth Avenue, New 
York, and has given excell ent satisfaction. The company also 
has orders for install ing these switches in Brooklyn, on the 
system of the Public Service Corporation of New J ersey, and 
at Alhanv. Utica. Trenton. Cleveland and other cities. 
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INTERURBAN CARS FOR AN OHIO ELECTRIC RAILWAY 

The accompanying illustrations show the exterior and in
terior of one of several fine in terurban cars built by the G. C. 
Kuhlman Car Company, for the Toledo, Port Clinton & Lake
side Railway Company. This railway company has about 73 
miles of track under construction, and will reach an amusement 
resort at Lakeside. These cars have attracted much attention 
on account of their excellent design and appearance. 

Each car is 51 ft. long over all, 49 ft. 8 ins. over vestibules, 
and 40 ft. over body; width over sills, 8 ft. 6 ins. ; height from 

UNDERWRITERs:coNSIDER CAR WIRING 

At the recent annual meeting of the Underwriters' National 
Electric Association, the committee on car wiring reported that 
the American Street Railway Association had appointed a 
committee of five to consult with it, and that, as a result of two 
conferences, a set of rules are being considered, which cover 
the following points: 

First.-The protection of that part of the under side of the 
car, over all electrical apparatus, by fire-resisting material. 

Second.-The use of standard conductors and for all con-
under side of sill to top of 
roof, 9 ft. 4 ins. The bottom 
frami ng is composed of longi
tudi nal sills of long-leaf yel
low pine, with end and cross 
sill s an<l framing of white 
oak. S ide si lls are made of 
one piece, 5 ins. x 8 ins. , and 
one piece, 2 in s. x 6 ins., with 
6-in . channel, securely bolted 
to same, extending the full 
length of car body and thor

EXTERIOR OF DODY OF TOLEDO, PORT CLINTON & LAKESIDE CAR 

oughly bolted to end sills. The si lls on the left side extend 
th rough to the buffers. The center sills are of 6-in. I-beams, 
fi lled with yellow pine, and are bolted to the side sills. The 
en<l sills are 6 ins. x 8 ins., with 3-in. angle-iron bolted thereto, 
and extend the full width of the bottom frame. All the framing 
is tied together with ¾-in. tie-rods, extending the full width of 

INTERIOR OF TOLEDO, PORT CLINTON & LAKESIDE CAR 

the bottom, and fitted wi th heavy square washers with turn 
buckles in the center. T he bolsters are made of 8-in. x 1-in. 
steel plates, with iron filling blocks. The body framing is of 
the Kuhlman standard, with 1¼-in. x ,½-in. steel carlins at 
each post. The roof has a monitor deck, steam coach hood 
type. The car is trussed with 2,½-in.' x ¾-in. flat iron running 
the full length of car body down through side sills, fitted with 
washers and plates. The truss is supported alongside of car 
underneath sash rest by being tightly gained into side posts. 
This makes a car suitable to withstand any service to which it 
may be put in ordinary commercial service. 

The car finish is quartered sawed oak, and is furnished with 
neat marquetry work and side panels inlaid in neat design. 
The car is also furnished with stationary plush seats, dry closet 
at rear of car containing water-cooler, etc. The ceiling is of 
Empire design, neatly decorated in gold leaf. The deck lights 
are of leaded glass of neat design, as are also the upper window 
sash. 

The interior trimming of the car is of highly polished and 
lacquered bronze of extra heavy design. 

ductors outside of conduits, a flame-proof braided outer cov
ering. 

T hird.-The use of an approved line of switches, cut-outs, 
etc., with those having exposed live metal parts located in 
cabinets. 

Fourth.-The running of wires in metal conduit, in fire
resisting moulding, under certain conditions, in hardwood 
moulding, or cleated direct to fire-resisting material. 

Fifth.-To do away, as far as possible, with the use of 
clusters and lighting by individual lamps. 

Sixth.-To have heaters so designed that when they are in 
place there will be a safe distance between current-carrying 
parts and woodwork of the car. 

Seventh.-To improve the design of terminals that loose 
contacts may be avoided. 

The matter was referred back to the committee for further 
consultation with the American Street Railway Association. 

GLAZED VITRIFIED CLAY CONDUITS FOR RAILWAY AND 
LIGHTING WORK 

The Standard Sewer Pipe Company, of Rochester, N. Y., 
although it has for some years manufactured glazed vitrified 
clay conduits, has not until recently entered into the street 
railway and lighting field on a large scale. It supplies 
sewer pipe for municipal drainage purposes on an extensive 
scale. The conduits heretofore mazmfactured have been sold 
and installed principally in New York State and New Eng
land, several million feet having been located in the territory 
mentioned above within the past two years or three years. 

The company has an extensive plant in the suburbs of 
Rochester, and is fortunately located near some of the best clay 
beds in this country, and the material entering into the com
position of the ducts is claimed to be the best in use. Single 
and multiple ducts, with round or square centers, are manufac
tured. The inside of the conduit is as smooth as porcelain, 
giving absolute protection to the passage or removal of cables 
through the ducts. Careful inspection of each conduit is made 
before it leaves the plant. Any defects in the conduit, such as 
imperfect glazing, cracks or brittleness through over burning, 
are carefully fospected. The result of such methods has given 
the company a number of large, steady customers, who have 
heretofore taken its entire output. Extensive enlargements of 
its plant and the recent improvements of its manufacturing
facilities, however, now enable the company to enter the rail
way and lighting fields on a large scale. 

• 
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NEW CARS FOR PITTSBURG RAILWAYS COMPANY 

T he Pittsburg Railways Company has lately received 100 

closed trailer cars from the J. G. Brill Company and fifty motor 
carvs from the American Car Company. The only differences 
between the two types are that the niotor cars are furnished 
with vestibules and are a trifle longer and wider. The 
illustration shows one of the trai ler cars, the dimensions 
of which are as follows: Length over end panels 20 ft., over 
crown pieces 30 ft., and over bumpers 31 ft. Width over sill s 
and panels 6 ft. 7¾ ins., and over posts 7 ft. 
2 ins. Height from bottom of si ll over roof 
boards 8 ft. 5¼ ins. The combi ned truss-rod 
anchors and corner castings, which may be seen 
in the illustration, are a regular feature of the 
cars of the Pittsburg Railways Company. 
Truss-rods of flat iron are 2 ins. x ¼ in. , and 
are supported on th e posts 25 ins above the 
floor. The corner posts a re 3¾ ins. thick, and 
th e side posts 2 ins. The side sash li ghts are 
24 ins. x 30 ins. , and end sash li ghts 14¾ ins. x 
30 ins. Five steel rafters, I in. x ¾ in., are 
sandwiched between the car lines. Long-leaf 
yellow pine side sills are 4 ins. x 6¼ ins. , and 
the end sills 4 ins. x 9 ins. The cross sills and 
cross bracings are 2¾ ins. x 4 ins. The motor 
cars have 6-in. x ¾-in. plates on the outsides of the si lls, bent 
around the corners for a distance of 20 ins. From the rail to 
tread of platform step is 15¼ ins., and from step to platform 
12¾ ins. The platform timbers are 2¾ ins. thick by 7 ins. 
deep at the widest point, and are reinforced with angle-i ron. 
The crown pieces are flush with the angle-iron bumpers. Plat
forms are 5 ft. 6 ins. long, measured at the centers. There is 
one entrance to the side, as the dashes extend from the hood-

Section through Crown-JJiece 
and Bumper 

A NEW SMOKE-CONSUMING FURNACE 

A few months ago a new smoke-consuming furnace was 
introduced to steam users by J. B. H arris, M. D., of Nash
ville, Tenn. Although long a member of the medical profession, 
Dr. Harris was formerly a mechanical engineer, and the sub
ject of fuel economy has always been of great interest to 
him. 

It is well known that the imperfect combustion in an ordi 
nary furnace causes the generation of carbon gases of high 

TRAIL CAR FOR PITTSBURG RAILWAYS COMPANY 

calorific value, which are utterly lost unless enough hot oxygen 
is introduced to consume them. 

To overcome this loss it is now common practice to increase 
the grate surface for a given amount of fuel to permit in
creased air circulation by spreading the coal in thin layers 
over the grate bars. This, however, often works more harm 
than good, for if too much cold air passes through the fuel the 
temperature of the fuel gases is lowered and their volume 111-
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CONSTRUCTION DETAILS OF PITTSBURG RAILWAYS CAR 

post around to the corner, and the front portion is supported 
upon the crown pieces with 1-in. x 1-in. angle-iron, to which 
it is riveted. The brake handles, angle-iron bumpers, alarm 
gongs and conductors' bells are of Brill manufacture. 

A report made by the Boston & Worcester Street Railway 
Company shows that on Nov. I nine cars on its line each earned 
$140. The company is doing a very satisfactory business, and 
it is estimated that its earnings will be $300,000, a ratio of 
capitalization to earnin~s of ei~ht to one, 

creased, which results in greater losses than ever. The use of 
forced or induced draft sometimes produces similar effects, as 
the oxygen which passes through the fuel will not consume the 
furnace gases unless both the gases and oxygen are at the 
kindling or flashing temperature. Chemical action would occur 
only in the latter case, and r esult in the formation of carbon 
dioxide- the product of perfect combustion. 

In this smoke-consuming furn ace, instead of trying to get 
oxygenated air above the coal pile by spreading the coal in thin 
layers or by using forced or induced dra ft , i;upply flues of sheet 
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iron are placed in the br ick walls so closely in contact wi th t~e 
fi re as to heat the ai r up to fl ash point by the time it meets the 
gases and floati ng carbon. W hile the coal is heating, dry dis
tillation is going on, and the gases and floating carbon are 
rising to the top of the coal, 40 per cent of the total draft is 
permitted to reach the fire through the fl ues, and the remaining 
60 per cent is allowed to go through the ash pit under the grate 
bars in the usual way. 

Fig. I shows the construction fo r a return fl ue tubular boiler. 
T wo flues beginning at the rear-one in each side wall- supply 
the double arch. T he air from this double arch sur rounds 
the gases and floating carbon above, and the air from the 
br idge ( which has been de livered by the two other fl ues be
ginning at the front , one in each side wall, and running the 
whole length to the rear wall and then doubling back to the 
bridge ) catches the smoke and gases on the under side, thereby 
completely sur rounding the rising gases and smoke with hot . 
oxygenated air. T he hot air, smoke and gases are dashed 
against the checker-work ( ri sing on the bridge and ex tending 
back from 4 ft . to 6 ft. under the boiler ), and recoil and swirl 
around until thoroughly mixed and consumed. T he checker
work of br ick being whi te-hot, keeps up the temperature, so 
that the gases and smoke are consumed under the boiler, and 
no heat uni ts arc wasted. If anthracite coal is used with this 
furnace, it is claimed that 9 per cent in fuel is saved, because 
there is 9 per cent of gas in such coal. If soft coal is used 35 
per cent to 50 per cent is saved, as there is in that class of coal 
35 per cent of gas and from IO per cent to 2 0 per cent of volati le 
carbon. 

T his furn ace has a bridge built in the shape of a circular arc, 
to conform to periphery of boiler fo r cylindrical, hori zontal set 
boilers, with a baffle carried up with side walls ( width of one 
brick) over each r ising end of bridge, and up to where side 
wall s embrace boiler j ust under the water level, fo rcing smoke 
and gases to pass under it and igniting- them by hot air from the 

- - . 
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F I G. 1.- FUL L SI D E ELEVATIO N OF CYLI N DRI CAL HO RIZO.N TA L 
RETU RN F LU E TU BULAR BOILER, S H OWI !\'G CO N

STRU CTION OF SMOKE-CO NSUMI NG FURNACE. 

bridge ports. T he interior flue gases in this smoke-consuming 
furnac e, when the latter is properly built and regulated, show 
from 17 per cent to 18 per cent carbon dioxide, the highest 
1cffici ency a ttai na ble. 

The evaporation of water in this furnace when properly de
signed and handled, is stated to be for cylindrical boilers of the 
fir st class, I I lbs. of water per pound of first-class steam coal ; 
and in water-tube boilers, 12 lbs. and above under best con
dit ions. 

The only difference in the building in of the sheet fl ues in a 
water-tube boiler, such as Babcock & \Vilcox and any hor izon
tally-set, return-flue tubular boiler, is that in the return-flue 
tubular-boiler furnace the last section of the flu e. which con-

ducts air from the crescent-shaped section in the rear end wall 
from rear to bridge, is triangular in shape, and lies in the 
corner of the combustion chamber. In water-tube boilers the 
crescent-shaped piece in rear end wall continues its lower horn 
further , and the same corresponding section of pipe conducting 
the air from thi s crescent to bridge is rectangular, lying wholly 
in the side walls as the others do. W hen it reaches in the side 
wall opposite the hollow bridge it turns out of the side walls on 
either side into the hol_low of the bridge. 

T he only other di stinction between the two in building in is 

F H ;. 2. F L L L S ID E E L £ \ '.\ TlU 2'/ OF WATE R TU BE BOI LER, SHO W-
ING CO NSTRUCT ION OF S MOK E-CONSUMI NG FURNACE. 

that the round return-fl ue tubular boi ler furnace has a round 
bridge, and th e checker-work of firebri cks is built up imme
diately behind this bridge, and not on it. The water-tube 
boilers named have a straight, transverse bridge, and the 
checker-work is bui lt up immediately behind it. 

In all furnaces of thi s type a water pit is used in the ash pit 
under the grates, because the fa lling pieces of hot coal and 
ashes which wall in this water and the radiation from the grate 
fir e evaporate it into a very heavy wet steam. T his steam is 
carried up to the coal burning on the grate bars, and by passing 
through thi s burni ng coal is disassociated into hydrogen and 
oxygen, thus helping to produce better combustion and a hotter 
fire. 

Several of these furn aces have already been installed, notably 
in th e Crown \ i\Toolen Mills, Marcellus, N. Y., and the Ba1;na 
Cotton & Oil l\Iills, Goldvi lle, S. C. T he manu facturer is also 
negotiating impor tant contracts. 

---•♦----
REORGANIZATION OF SPRINGFIELD & XENIA COMPANY 

A reorganization of the Springfield & Xenia Traction Com
pany, which was placed in the hands of a receiver about a 
month ago, is under way. T he bondholders may decide to buy 
in the property and bond it for less than the present issue of 
$ 5 0 0,000, in which event the common stock would be wiped out. 
About half the bonds are held in Cleveland, and at a recent 
meeting of bondholders it was decided to appoint a committee, 
composed of \Var ren S. Hayden, W. H. Lamprecht, of Cleve
land, and J. M. Hutton, of Cincinnati, to act as a protective 
committee and undertake the reorganization of the property. 
It was understood that a t the time the road was sold by Cleve
land interests that the control passed into the hands of a syn
dicate headed by Ex-Governor Bushnell. of Springfield, but 
that has since been denied. 

••• 
T he Springfield ( Ohio) , Troy & Piqua Railway, which has 

its line from Springfield to Troy parti ally completed, is planning 
to build a branch through Christiansburg, Fletcher, Lena and 
Conover. This will give the company direct connection with 
both Troy and Piqua. 
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FINANCIAL INTELLIGENCE 

WALL STREET, Dec. 16, 1903. 

The Money narket 
The drift of the money market during the week has all been to

ward greater ease. Call money, while occasionally quoted at 6 
per cent, is lending more commonly at 5½ per cent to 5 per cent. 
Time money for both long and short periods is distinctly easier, 
the rate for sixty to ninety days being 5½ per cent, and for four to 
six months, 5 per cent. This movement toward a lower level has 
been foreshadowed clearly by all the developments of the last few 
weeks. Up to yesterday evening gold imports from London since 
the 1st of November reached a grand total of over $22,000,000 . • 
This, of course, has been the primary influence in the market's 
improvement. Had it not been for this help it is not hard to see 
that the surplus bank reserve at New York, instead of standing 
now at $8,000,000, would have bcPn nearly, if not quite, at the 
vanishing point. T he season's shipments of currency to the South, 
on account of the abnormal cotton prices, have been almost un 
precedented in thei r magnitude. The Treasury, in spite of the 
revenue deficit, bas been a creditor, rather than a debtor on its 
ordinary operations with New York. But the enormous takings of 
gold from across the water have balanced tl_1cse demands so effect
ually that the local bank surplus is sustained above the average 
total for this time of year. Another agency in helping the situation 
has been the large lending by local trust companies and out-of
town banks, which have been induced to employ their balances 
here by the high rates prevailing in the call money market. It is 
chiefly owing to this that the New York Clearing House institu
tions were able to reduce their loans between Sept. 12 and last 
Saturday no less than $46,000,000. These movements are sufficient 
to explain the relaxation which the market has already enjoyed. 
Looking to the future, the enormous capital requirements of the 
first-of-the-year settlements will naturally cause some temporary 
hardening of money rates. But after the first ten days of January 
the signs all point to the usual inflow of funds from the country 
and the usual let-down in market quotations. Assurance on this 
point is made doubly sure by the remarkable persistence of condi
tions favorable to gold imports in the exchange market. 

The Stock narket 
A highly profess ional market, with one strong contingent work

ing for higher prices and another for lower prices, sums up the 
immediate situation on the Stock Exchange. A sharp reaction 
after the advance in the early part of last week was the natural 
result of selling by speculators, who had bought stocks lower down, 
and were taking their profits. The bear party sought to take ad
vantage of this condition to make a turn on the short side. With 
this end in view, they made a wdl-<lirected at tack upon the Steel 
shares, which was successful in forcing considerable liquidation 
and carrying these securities back pretty near to their low records. 
Later in the week the bear spccul2.tions were extended to the 
Pennsylvania group of stocks, but here the raid met with no suc
cess. Very little real stock was urought out, and on Monday a 
sharp rally set in which not only affected the stocks most under 
pressure, but carried back many of the active trading favorites to 
the high figures in the movement. The outside public has hitherto 
taken no part in the operations for a rise. Nor are there any in
dications either in the bond market or the stock market of the 
customary purchases by investors anticipat ing the first-of-the-year 
interest and dividends. The course of prices has been entirely gov
erned by the cross currents of professional speculation, and opinion 
as to the immediate future is extremely undecided. The indica
tions of returning ease in the money market which have been 
pointed out in the article above, arc, perhaps, the most forceful 
reason for higher prices at this time. Then again the earnings of 
the railroads, especially in the West, are showing up much better 
than has been all along expected. Wherever a decrease in gross 
earnings has occurred, expenses have been reduced accordingly, and 
as many of the plans for extraordinary improvements on the 
various properties have either been suspended or abandoned alto
gether, net earnings arc able to make a very favorable compari
son with a year ago. Meanwhile, fears of a coming business de
pression count for much less than they did a month ago. One 
reason is that the record of the country's bank clearings, which , 
both by sections and as a whole, are well above last year's totals, 

continues to refute the idea that any serious reaction in trade is in 
progress. Another reason is that the iron and steel industry, 
which has fallen off more than any other branch of commercial 
actiYity dur ing the last nine months, is now giving pretty plain 
evidence to careful observers of having turned the corner. These 
causes at the moment seem to be more powerful than any that 
favor the advocates of lower prices. 

The local traction stocks continued to engross attention up to 
the close of last week. The sensational rise in Brooklyn Rapid 
Transit was the cause of much conjecture as to the reasons why 
such enormous purchases of the stock should be going on at this 
time. Obviously, there was no such improvement in the earnings 
of the property as to justify so violent an advance. The theory 
most favored in speculative circles was that of competitive buying 
by certain large financial interests having some ultimate undis
closed purpose in finding representation in the management. With 
the reaction in the stock during the last few days a saner view is 
taken of the matter, and it is now ~een how easily the rise can be 
explained by the technical condition of a limited market supply, and 
skilful manipulation in the interest of a powerful pool. Manhat
tan and the Metropolitan stocks advanced rapidly for a time, while 
the speculation in the Brooklyn specialty was at its height. But 
they, too, have recoiled sharply during the more recent dealings , 
and interest is now shifted to other quarters of the market. 

Philadelphia 
Trading has not been particularly active during the week in 

Philadelphia, but the leading stocks ha\"e managed to hold their 
own. American Railways went as high as 44, and then dropped 
back to 43. Philadelphia Tractian sold up a half point to 96. 
Phi ladelphia Electric rose 3-16 to 6 5-16, then eased off to 6 3-16. 
Philadelphia Company common ranged between 37½ and 38¼, 
and was notably strong. The preferred was unchanged at 43. 
Union Traction, with the dividend on, sold as high as 46½; later 
selling ex-dividend, the price dropped to 45¼, but rallied to 45¼
Rapid Transit was weak at a decline from r I to rn¼ on sales by 
speculative holders who disliked the proposed call for another 
assessment, It was given out that the proceeds of this call, which 
was issued some time before it was expected, are needed to carry 
on the underground tunnel building, which will be pushed vigor
ously during the winter. The advance in Consolidated Traction of 
New Jersey continued, the stock rising from 64½ to 65. Scattered 
sales were reported in Chicago Union Traction, from 7 to 7¼, and 
in Thirteenth and Fifteenth Street Passenger. at 305. 

Chicago 
Whatever speculation there has been during the week on the 

Chicago Exchange has centered in the Lake Street Elevated shares. 
The stock, which last week sold as low as 1¾, advanced to 2¼ 011 
rather heavy trading, and then relapsed to r ¼- Lake Street re
ceipts-which mean the certificates issued to holders depositing 
their stock under the reorganization plan-sold as high as 2¼, and 
then eased off to 2¼. The reason for thi s demonstration is the 
belief that enough of the securit"ies haYe been deposited with the 
committee to insure the success of the reorganization. According 
to reliabl e information, about 64 per cent of the stock and about 
75 per cent of the income bonds have been already deposited. Only 
$945,000 of the first mortgage bonds have been turned in, but, with 
what are owned by the Lake Street Company and allied interests, 
there would be $4,500,000 of these securities, or 97 per cent of the 
total issue, favorable to the reorganization project. On the excel
lent earnings, both present and prospective, Northwestern Elevated 
common moved up from 15 to 16, with sales of 6oo shares. South 
Side sold at 94 and 95: Metropolitan common, from 17¼ to 17, and 
the preferred, at 54. Union Traction common was bid up to 7 in 
sympathy with a speculative movement in the stock originating in 
New York, but later the price fell back to 6 

Other Traction Securities 
The dealings in the Boston tractions have amounted to scarcely 

anything worth recording during the week. Massachusetts Elec
tric common, which a week ago sold as high as 21 ¼, declined on 
light transactions to 19. The preferred selling ex-dividend dropped 
from 77¼ to 76, but the sales at the lower figure were too small to 
be of consequence. Boston Elevated changed hands between 140 
and 140¼: West End common lost a half point , 90 to 89½, and 
the preferred sold at 1 ro. The Baltimore list was also exceedingly 
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dull. A few sales of United Railway stock have occurred around 
9 and 8¼, the prevailing figures of the last few weeks. The in
come bonds, after going as high as 57¼, reacted to 56¼. The 
general 4s fluctuated between 92 and 91%. Transactions were re
corded in Atlanta Street Railway 5s at 106, Baltimore Traction 
convertible 5s at 100¥3, City and Suburban of Baltimore 5s at 112, 
and Norfolk Street Railway 5s at 108. All the securities of the 
New York and Brooklyn traction companies have been active and 
strong in the local curb dealings, in sympathy with the traction 
movement on the Stock Exchange. Brooklyn Rapid Transit 4s, 
which for a long time past have been selling around 76¼, rose to 
79. Nassau Electric 4s s_old at 79¾ and 79, and a thousand shares 
of Brooklyn City Railroad changed hands on an ascending scale 
between 232½ and 238. Interborough Rapid Transit was also 
strong at an advance from 92½ to 95½ on sales of 800 shares. It 
may also be noted that the bonds of Kings County E levated and 
the Brooklyn Union Elevated were unusually active in the trading 
on the Stock Exchange. Other curb sales for the week included 
St. Ll)uis Transit at 13½, Washington Traction 4s at 71¼, New 
O rleans common at 10¼ to 11, the preferred at 30¾, and the 4½ 
per cent bonds at 80¼, American Light and Traction common at 
16. and Chesapeake Traction 5s, from 94 to 86. 

Detroit United featured at Cincinnati, about 300 shares selling 
irom 69 to 70, an advance of two points 0Y<'.r the best of last 
week. Toledo Railways & Light advanced to 26 on small sales, 
and Cincinnati Street Railway advanced to 133. Cincinnati, New
port & Covington preferred brought 82½ and 83 for small lots; 
also an advance over last week. A block of Cincinnati, Lawrence
burg & Aurora 5s sold at 105. 

Columbus Railway & Light common is enjoying remarkable 
activity at Columbus. Probably 4000 shares changed hands during 
the past week. On M0nday the stock was offered at 29, and it 
advanced steadily during the week, and sold as high as 35. There 
have been numerous rumors of consolidation with the interurban 
companies, which, together with the fact that the road is showing 
earnings and is likely to declare a dividend on the common, ac
counts for the demand. Columbus, Delaware & Marion preferred 
has been attracting atter.tion at around 90. 

Tractions were very quiet in Cleveland. Northern Ohio Trac
tion advanced to 13½, and on Monday 14 was offered. Detroit 
United holders are asking 75 with no sales. Toledo Railways & 
Light advanced to 25½. Cleveland Electric was quiet, and a small 
lot sold at 70. Monday it sagged to 69½ for a small lot. Northern 
Texas Traction sold at 32, an advance over previous sales. Syra
cuse Rapid Transit sold at 75½ for a small lot. The quarterly 
dividend of I per cent has been declared for this stock. 

Security Quotations 
The following table shows the present bid quotations for the 

leading traction stock, and the active bonds, as compared with 
last week: 

Closing Bid 
Dec. 8 

American Railways .. • . . .. • . .. . • . . • . • • • • • . • • • . • . . . . .. . .. . . . .. . .. .. 42 
Aurora, Elgin & Chicago (preferred) ............................ a57½ 
Boston Elevated .................................................. 140 
Brooklyn Rapid Transit . . . . . . . . . . . • • . • . . . . . . . . . . . . . . • . . • • . . . . . • . . 46¾ 
Chicago City ....................................................• 160 
Chicago Union Traction (common)............................. 5½ 
Chicago Union Traction (preferred).............................. 28 
Cleveland Electric . . .. . .. . . . .. .. . . . .. . • . .. . . . .. . .. . .. . .. . .. .. .. . . . 68 
Consolidated Tracti on of N ew Jersey ............................. 63½ 
Consolidated Traction of New J ersey 5s .......................... 105½ 
Detroit United . . • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 69 
Elgin, Aurora & Southern ....................................... , -
Lake Shore Electric • • • . . . . . . . . . . . . . • . . . . . . . . . . . . . . . . . . • . . . . . . . . . . -
Lake Street Elevated • • • .. • .. .. .. .. .. .. .. .. .. .. .. .. .. • • .. • .. .. .. .. 1½ 
l\1anhattan Railway ............................................... 141¼ 
Massachusetts Electric Cos. (common)........................... 20 
Massachusetts Electric Cos. (preferred)......................... 75 
Metropolitan Elevated, Chicago (comm'Jn)...................... 17 
Metropolitan Elevated, Chicago (preferred)...................... 51 
Metropolitan Street ........ ................. ...................... 120½ 
New Orleans Railways (common) ................................ 10½ 
New Orleans Railways {preferred) .. .. .. .. .. .. .. .. .. .. .. .. .. .. ... 30¼ 
North American . •• ... .. . •. .. .. . . .. . ... . . . . . .. . .. . .. . . . .. . . . . .. . .. 75 
Northern Ohio Traction & Light ......................... ....... 12% 
Philadelphia Rapid Transit . . .. . .. .. .. . . .. . .. . .. . .. . . • . . .. . .. . . .. 11 
Philadelphia Traction . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 95½ 
St. Louis Transit (common)......... ............................. 13 
South Side Elevated (Chicago) .. .. • .. .. .. .. .. .. .. .. .. . .. .. .. .. .. . 93¼ 
Third Avenue .......................................... ........... 115 
Twin City, Minneapolis (common) .................... , .. .. .. .. . 94 

Dec. 15 
42½ 

a,55 
140 
49% 

*159¾, 
5¾, 

25 
67 
64 

105 
69¼ 

a38½ 

2 
*141 

18½ 
76 
16 
51 

121¼ 
9 

30¾ 
75 
12¼ 
10½ 
96 
13 
93½ 

115 
92 

Closing Bid 
Dec. 8 Dec. 15 

Union Traction (Philadelphia) .. .. .. .. . .. .. .. .. .. . • • • . • • .. .. .. ... 45% •45½ 
United Railways, St. Louis {preferred) .. .. .. .. • • • . • . • . • .. . • • • . • 59 59 

a Asked. 

Iron and Steel 
The thing that has excited' more interest than anything else in 

the iron trade of the week was the publication of the usual monthly 
blast-furnace statistics by the "Iron Age." From these it appears 
that the pig iron output was 251,181 tons on .Dec. 1, as against 282,-
219 tons per week on Nov. I. Yet, despite this considerable re
striction of the product, there was an increase during the month 
of 61 ,000 tons in stocks on hand. The meaning of this, of course, 
is that at the beginning of the current month, after all the ex
traordinary efforts made to check production, production was con
siderably ahead of consumption. But this unfavorable situation has 
undoubtedly beer. relieved a great deal during the past fortnight, 
which has witnessed a much more active buying demand and 
some advance in prices. The suggestion is now made by competent 
authorities that purchases are apt to be larger on a rising market 
than they were on a fa lling market, the theory being that the con
suming interests in their endeavor to catch the bottom will find 
that they have waited too long. Quotations are as follows: Besse
mer pig iron $14.85. Bessemer steel $23, steel rails $28. 

Metals 
Quotations fo r the leading metals are as follows: Copper 12½ 

cents, tin 26~~ cents, lead 4½ cents, and spelter 4½ cents. 

NEW DEVELOPMENT COMPANY IN NEW YORK 

The Traction Development & Securities Company has just 
been organized and incorporated, with offices at 74 Broadway, 
New York, to undertake the financial and engineering develop
ment of electric or steam railways, electric or gas lighting plants, 
and water works or water powers. The directors and officers in
clude a number of men who are favorably known and have suc
cessfully carried out important enterprises. 

The company will form or aid in the formation of syndicates 
for developing properties, underwriting securities, promoting 
consolidations and examining properties. It will acquire and 
develop properties as principal or agent, put them on a paying 
basis, o rganize subsidiary companies to own and manage them, 
and own or dispose of the securities therefor. It is prepared to 
act as adviser or agent in the organization or reorganization of 
companies, negotiate capital, furnish expert opinions, determine 
values of investments, ohtain concessions, franchises, contracts 
or other privileges. To carry on this work the company has 
organized a competent staff, including experts in financial, engi
neering and legal affairs, with the view of having their reports 
accepted by banking houses, investors, and others whom it may 
be desirable to interest or influence. The projectors consequently 
claim that they should not be confounded with ordinary promoters 
as they have a competent staff of engineers and managers who 
have made a specialty of such properties. 

The company recognizes the mistakes made by many promoters 
of such properties who usually offer the prospective investor a 
host of glittering ge neralities but lack the detailed knowledge 
to carry out their projects successfully. The Traction Develop
ment & Securities Company has entered the field well equipped 
to handle such matters in a thoroughly practical manner, thus 
ensuring the best results both to promoters and capitalists. The 
company has already been retained to examine several proper
ties, and has arranged for the consolidation of competing railway 
lines upon a satisfactory basis, so that a better service is insured 
the community and dividends are assured to stockholders where 
formerly there was discontent among patrons and constant loss 
among stockholders. 

VOTE AGAINST STRIKE IN PITTSBURG 

The vote of the employees of the Pittsburg Railways Company 
to express their sentiments on the question of the advisability 
nf ordering a strike if the conference with President Callery of 
the company failed, has resulted in a decision to accept several 
minor concessions of the company. 
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MR. WESTINGHOUSE ON THE THIRD RAIL VS. THE TROLLEY 

George W es tinghouse cuntributes an intere~ting discussion 
on the third rai l vs. the trolley in the N ew York .. Evening Post" 
fo r Dec. 15. Mr. Westinghousc·s letter follow s: 

"Replying to your letter of Dec. 12, concerning the third-rail 
qu estion, I think the fo llowing points will be generally admitted : 

•· (r.) That the operation of the elevated trains by electricity 
has been an undoubted success, and an enormous advantage to tli e 
traveling public, notwith~tanding the fact that the continuous thircl 
rail has been employed to supply the current. 

"(2. ) That the deaths and inj uries to passengers and employees, 
co11 sidering the number of peopl e involved, compare most favo rab ly 
with any other railway operation in the world. 

"(J.) That if a thircl rail, charged with an immense power of 
electricity, and located upon the sur face n ear the other rails, is to 
be used fo r the suppl y of elect ri city to the train s. then there wi ll 
always be a source of <l anger to those who have occasion to come 
near such third rail. and, in add ition. there will always be a great 
source of dang:er, due to the fact t hat a car may he derailed, or 
that some iron material may become detached and make a sh o rt
circuit between such third r ail and th e train. 

" (4.) That this third-rail danger may be lessened by the sub-
·diYision of the third rail into section s, with provision for the auto
matic supply of the required amount of current to each section 
only as required. hut that such arrange1m:nt will only minimize the 
third-rail danger. 

"(5). Th at such third-rail danger may h e entirely obviated by 
resorting to the use of overhead conductors, fo r which the elevate,J 
structure is peculiarly suit ed. 

'' (6.) That there n ever was a guod reason why the O\"crhead 
·wire should not have been used. 

"In support of th ese last two propositions it may he stated that 
the third r ail is impossible fo r use on main railways at important 
junctions and terminals: that the Pennsylvania Railroad does not 
propose to use the third r ,1il in its underground work between New 
J er sey and Long I sland : that the overhead wire was used at the 
Zossen experiments in Germany, when a speed of 120 m. p. h. was 
obtained: and finally. that the New York Railroad Commissioners 
have recently declared that they would not permit the use of a 
third rail on interurban lines crossed many times by highway,;. 

''It may see m to be heresy to advoca te the use of the over
head wire, but I v•:n tu re to predict that there will be 

complete reyulsion o f feeling on this point. When T 
speak of an overhead wire, I do not mean the sli ght con 
struction which has prevailed, and th e breaking down of 
which has occasioned trouble, but a substantial engin eering 
arrangement so erected that it would. in fact, not be an offen se to 
the eye. It is oll\·ious that th e u se of an overhead trolley, with the 
removal of th e third rai l, would make impossible the present ri sks 
of short-circuit s between t he car or parts of the car and the third 
rail; but it would leave other questions yet to be settled: namely. 
first. the proper applicat ion of the electri c apparatus to thnse ca r s. 
so that in no event could the pa ssen gers b e frightened by a sh ort
circuit visible to them, and this means that all of the wiring and 
electrical apparatus would have to be located b en ea th the bottom 
of a fir eproof car and with no wire s carrying large currents ab ove 
the floors or nea r the enc! ~ of the ca r s which might be damaged 
by accident. 

"I am satisfi ed, from my conferences with railway officia ls, that 
they are moving in the right direction and g iving this subj ect the 
att ention it deserves; but it mu st be borne in mind th at it has r e
quired experi en ce to demonstrate what is necessary for safety." 

----♦----
A NOVEL STRIKE 

One of the most novel strikes on r ecord was inaugurated on 
Dec. 2, by the order of the Cha rlotte, N. C., Street Railway Union. 
T he Charlotte E lectric Railway, Light & Power Company had seen 
fit to abandon the use of its electri c heaters: and , for thi s reason. 
the employees refused to take the ca rs out of the car house on W ed
nesday morning, Dec. 2. T he management gave the men until 9 
o'clock to change their mind s, which they refused to do: in con se
quence, the few cars that were operated were manned by the em
ployees att ached to the different departments, the managers and 
th e superintendent. Outside of a greased rail and a few broken 
windows the company has suffered no inconvenience from the 
hasty action of th e union, and the schedule has been properly 
maintained since . 9 o'clock of the sa me morning. The officials 
who so promptly took the situation in hand were M. N. Latta. 
superinten<lent of the gas light and fuel department i E. D. Latta, 

Jr. , superintendent of cngineeri11g and co 11 struction, and F. U. 
Sampson, superi 11t cnd c11t of the electric pow er and s treet ra ilway 
departments. 

------- +~ - --

THE SOUTHERN PACIFIC AND ELECTRICITY 

T he Southern Pacific Railroad Company is aga in showing espe
cial activity in the way of planning for the electrical operation of it s 
loca l and suburban lines on the Oakland side of San Franci sco Bay. 
.\]Ian H. Babcock, who was electrical superi ntendent of the North 
Shore Railroad, during the construction of the electric lines from 
Sausalito to San Rafael and Mil l Valley, Cal., has been appoin ted 
electrica l engineer and attached to the maintenance of way depart
ment, under engin eer J. H. vVallace. Mr. Babcock was sent East by 
the North Shore Company to study the best Easte rn electric rail way 
practice before constructing the North Shore system, which has 
been highly successfu l. It is understood that with hi s assistance 
plans and estimates will be prepared for the conversion of the 
Southern Pacific loca l steam roads in Oakland. Alameda and 
Berkeley into a modern electric system. Several years ago the 
Southern Pacific officials had an engin eer of the General Electric 
Company engaged for some months on the same problem, but the 
expense and the difficu lt ies of hand ling t he heavy trains preven t ed a 
co nsummation. T he r ecen t o pening of the lo ca l electric line of the 
San F rancisco, Oakland & San J ose Rai lway Companies to Berke
ley, in connection wi th new ferryboats and the Oakland Transit 
L"mpany's str eet rai lway system, have rou sed the Southern Pacific 
Company to ac;tivity, and steps wi ll be taken to improve the ferry 
and local service, so as to make as good time as the new system. 
whi ch is known as the Key Rout e. Tt is probable that a large elec
tric pow er house wi ll be bui lt. 

----♦----CLEVELAND TRACTION MATTERS 

President Springborn, of the Cleveland Board of Public Ser
Yice, has submitted a plan to the Cleveland E lectric Railway 
Company for reli eving traffic congestion on the Public Square 
an d on the leading downtown streets. Incidentally he propose~ 
to work out the aims of hi s chief, Tom Johnson, and secure lo\\"cr 
fares for the " suffering public .. , 

At present the ci ty cars operate through the Public Square 
east, west, north and south. The crossing in the center i~ 
thought to be the cause of many of the blockades. Mr. Spring
born proposes to have tracks laid along all sides of the square 
and form loops aro und all four corn ers, with additional loops on 
seyeral side streets near the Public Square. He proposes abolish 
ing the th rough li nes which now operate irom on e end of the 
city to the other through the square, a nd make all lines short 
lines, extending o nly to the Public Square and r eturning. Then 
h e proposes that the company red uce it s ra te of far e to three 
cents, or ten tickets for a quarter, and abolish transfers, except 
in the case of the Wilson Avenue crosstown line, and a Union 
Station belt lin e which would traverse only th e downtown streets. 
T hi s would obvia'te the through town lines and oblige a passenger 
who desired to cross the city to pay an other fare. On the basi s 
of the company's own statement that 40 per cent of all passen 
gers now ask for transfers, h e figures that th e company could 
elimi nate a ll transfer s and be able t o red uce its fare 40 per cent. 

President Horace A ndrew s, of the Cleveland E lectric Railway, 
was asked for his views of the scheme by a STREET R .\lLWAY 
JOURNAL repre sentative, and that railway official made it obvious 
in no uncerta in terms that th e company would nev er consider 
such a propi,si tion. He sta ted that whi le the loop plan would 
undoubtedly relieve the congestion, it would cause an immense 
amount of changing cars in th e center of th e Public Square and 
would be a great annoyance t o the public. The proposition of 
1 en tickets for a quarter. h e said, was o ut <> f th e question, no m at
ter how m any transfers it would save. H e sa id that a consider
able portion of the people who ask for tran sfe r s only ride a short 
distance on the second car, and if asked to pay another fare they 
would walk rather than ride, even on the basis menti oned. No 
company could live and g iv e so low a fa re, he said. 

Certain Councilmen recently attempted to force the company 
to operate its Scranto n-Fai rfi eld cars around the P ublic Square. 
but the r esolution was voted down by the Board of Public Ser
vice. In revenge, the di sgruntled Co un ci lmen have announced 
that they will attempt to pass a m easure barring all interurban 
cars from the Public Square. 

President Andrews has suggested that much of the congestion 
might be relieved if the company were permitted to extend the 
four-track sys tem now on Superior Street as far as Erie Street1 

thi,s giving two additional tra~ks through the Public Square, 
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PUBLIC HEARINGS IN CHICAGO 

T he n ew franch ise o rdi nance of the Chicago City Railway Com 
pany h as been undergoing th e o rdeal of a set of publi c readings 
in Chi cago, at which various individuals and organizations have 
had opportunity to appear before the Council committee and g ive 
their views on th e subj ect. Thi s commi ttee happens to be com
posed of an unusua lly well -in fo rmed body of Alde rmen who 
have be en studyin g the st ree t railway situation carefull y and con 
scientiously fo r a num ber of years. T hey have listened with re
markabl e pati ence to th e tirades of those who h ave n o thing to 
offer but visionary schemes and ab use of th e committee and of 
the compani es. However, after li stening to many hours of im
J,ractical, and at times insulting, ta lk, it is sat isfactory to note that 
the ch airm an of th is comm ittee anno unced that no th ing more of 
the kind wo uld be tolera ted and that t h ose having th eir views to 
r-resent mu st present t hem in a hu r- inesslike way, must g ive som e-· 
thing besides generali ties, and m ust form ulate some definite, 
practi cal plans for carryin g out th eir ideas. After reading th e 
report s of several unfruitful sessio ns before th is committee, it is 
re freshing to see the attitude taken by th e Civic Federation of 
Chicago. The repo rt o f th e Civic F ederati on fra nchi se commit 
t ee presented to the Coun cil c01rmittec conde mn s stron gly th e 
munic ipal ownersh ip idea, on th e g round that it is impractical at 
present , would invo lve several yea rs of liti ga tion whi ch th e city 
might and m ight not win , and th :tt important improvem ents m ust 
be made fo r wh ich the city has no t th e money, even if it h ad th e 
stree t ra il way lin es. Th e committ ee r ecomm ends the passage of 
th e Chi cago City Railway proposed franchi se ordinance as now 
draw n up , with th e insertion of a suitable compensation dausc, 
alth ough its views as to th e proper compensa ti on are not stated. 

l\Jun ic ipal ownership c, cl vocates were given another shock last 
fl l un cl ay eve ning, when the Taxp[,ycrs' Association o f th e T enth 
\i\Ta rd, whi ch is supposed to be th e ve ry ho t-bed of mun ici pal 
ownership, sent a comm uni cation to th e l\'fayor and m emb ers 
of the Council opposing municipal ownership. 

----♦----CHICAGO UNION TRACTION MATTERS 

J udgc Grosscup heard the pet ition of th e receivers for m akin g 
im proveme nts in th e Ch icago U nion Trac tion System D ec. 10. 

Th e a t torneys for th e com pany an d ci ty bo th a ppeared in court 
at that time to show cause why the court sh ould o r should not 
order t he city authorities to issue permits for certain ex tensive 
im provemen ts contemplated. The j udge ann ounced that hi s rul 
ing in th is case was entirely indepen dent of any recom m endation s 
he m ight make to the receive rs. T he jud ge said that hi s pro posal 
for th e changes in the system for betteri ng the se rvice pendin g a 
settlement of all matters with th e city was made on th e th eory 
that t he city would consl"nt. TI c had now to consider th e case 
in th e light of the city objecti ng, wi thout regard to he recei ver
~hi p, of whi ch h e has charge. 

J udge Grosscup has a sked J u ,; t ice \,Vi ll iam R . D ay to s it with 
him in the hearing of the arguments on th e ninety-nine year act 
in J an ua ry. From the decision of D ay and Grosscup th e case. 
it is th ought, can he im mediate ly ap pealed to th e Suprem e Court 
.,f the U n ited State<; \\"i th out t he inter \'ention of any o th er court s, 
and if the casl' coul d he bro u_g·h t to a t r ial before th e U nited 
S tates Supreme Cour t in \ Vashington next October, the com 
pany's legal rights ,,·mil d probably be settled ins ide of a year 
from now. 

---♦♦----

UNION BUTTONS CAUSE MORE TROUBLE IN CHICAGO 

T he \\·ca rin g of uni on buttons by the union em ploy ees of th e 
Chicago City Rail\\"ay Company continu es to cause seri ous out
breaks by passengers against non-uni on employees. The dcm on
~t rations agai nst the non-un ion men arc part icul arly bold in the 
<;tock yards di strict. On Dec. IO a ca r 0 11 th e Hal st ed Street 
line had all the glass broken and seats ru ined by a mob which 
cfrovc the motornnn a 11 cl conductor fro m the ca r at H alsted Street 
and .-\rcher Avenue. Traffic was block ed fo r 0\'er an h our whil e 
the wrecking crew was at work on the ca r t o clea r the line. T he 
trouble occurred owing to th e refusa l of passengers, among them 
,cyeral women, to pay fare to the con clu cto r, wh o wore no union 
hutton. \Vhen the nickels were refused he announced that the 
car would stop unle ss th e money was paid. At this several of 
the passengers in the car seized him. while oth ers proc eeded to 
the front platform and ordered the motorman to start the car. 
At fi r st the m otorman refused, but when one of the pass engers 
exh ibited a revolver he started the car and did no t stop until 
Archer Avenue was reach ed. T he h igh -handed practice of the 
un ion in refusing to order th e men to stop wearing th e buttons 

has been endorsed by the Chicago Federation of Labor, which 
has actually adopted a resolution ordering trade unionists to re
fus e to pay fares to conductors who have not the insignia of the 
street car union. 

••• 
STORING CARS IN THE OPEN IN CLEVELAND 

Th e Cleveland Electric Railway Company has decided to adopt 
the plan followed in D etroit of storing cars in yards, after the 
manner of st eam roads, rather than in car houses. The recent 
fire, in which the company lost about seventy-five of its best cars, 
caused the co mpany to inves tigate the plan and it has now been 
decided to adopt this method. At th e present time the company is 
storing about 150 cars outdoors. The company will not rebuild 
its car hou se on P earl Street, but will clear away the ruins and 
utili ze the tracks fo r outdoor storage. In favor of this plan, it 
is claim ed that th ere is less dan ger of loss from fire and that 
wh ere cars are kept painted properly the damage from exposure 
to the ·weather is not serious. The present large car houses will 
be utilized largely for cars which are out of season. 

••• 
THE RIGHT TO ASSESS INTERURBAN LINES IN IOWA 

T he right of the E xecutive Council of Iowa to assess interurban 
railway companies for taxation purposes is to be questioned by 
th e Cedar Rapids & Marion City Railway Company, which oper
ates between and within the cities of Cedar Rapids and Marion. 
T he company's officials have asked for the issuance of a writ of 
cert iorari requiring th e members of the E xecutive Council of the 
State, the said council being composed of the Governor, Secretary, 
_\ uditor and Treasurer of State, the m embers of the Board of 
Supervisors and th e County Auditor of Linn County, to certify 
their records to the di strict court of Linn County for review. The 
Executive Council, th rough the Atto rney General of the State, op
posed the issuance of the writ on the ground that the Executive 
Council r epresents the executive powers of the State and is not 
cubj ect t o review by the di strict courts, and also that the acts com
plained of were legal. Judge Thompson ordered the writ issued as 
prayed and the Attorn ey General appealed. The Supreme Court 
wilJ take up the case at the January session, 1904. 

A t the session of the E xecutive Council in July, 1903, as an 
assessment board, the property of the Cedar Rapids & Marion City 
Railway Company was assessed for taxa tion purposes for the first 
time under the law passed by the Twenty-ninth General Assembly 
of Iowa in 19 02. providing for the assessment of all interurban 
railways by the Executi ve Council. H eretofore the company had 
been assessed locally. The Council fo und the length of the track 
of the company to be 12.06 miles , fixed the actual value thereof at 
$q .024 per mile, and the assessed value thereof at $3,731 per mile. 
Section 3 of th e act auth ori zing the assessment of interurban rail
,,, ay<; to be made by the Executive Council reads as follows: 

"Any interurban ra ilway shall, within the corporate limits of any 
ci ty or town , or of any city actin g under a special charter, upon such 
<; t reets as it shall u se for transporting passengers, mail, baggage 
~.n d such parcels, packa1;es, and freight as it may carry in its pas
"enger or combination baggage cars only, be deemed a street rail
way and be govern ed by the laws affecting street railways." 

The offi cials of the rai lway company take the position that their 
company is a street r ailway company. as all but about three-quarters 
of a mile of the total mileage of the line is within the corporate lim
its of Cedar Rapids, K enwood Park and Marion: that the company 
should be a ssessed for taxation purposes under Section 1343 of the 
Code of Iowa, which provides for the assessment of street railways 
by the local authorit ies. The question at issue ari ses out of the 
interpretation to be placed on Section 3 as above given. The 
Exccntive Council contends that th e above section wa s put in the 
act fo r the sole purpose of exempting the interurban companies 
fro m assessment of damages by abutting property owners, so long 
a <; they con form to its requirement s in regard to transporting bag
g:agc and freight. and that is does not apply to a<;sessment of 
in terurban railways at all. On the other hand, the officials of the 
company claim that the section means not only that interurban 
compani es in city limits should be called street railways, and gov
erned by the laws exempting such companies from assessments of 
damages by abutting i: roperty owners, but also by the laws govern
ing- the assessment of street railways. 

The case is an imoortant one and its final result is awaited with 
m uch interest. If th e Supreme Court su stains the issuances of 
the writ bv the di strict court. the case will then come up for trial 
at once. If not, the comoany will seek some other way of bringing 
the case to an issue . . This section will no doubt be amended at the 
11ext session of the Legislature which convenes in Jamiary in a 
way which will leave no doubt as to its me~ning. 
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ENGINEERING PUBLICATIONS 

The first number of Engineering Book Notes, containing a list of 
400 engineering books published since Jan. 1, 1903, with a few 
issued late in the year 1902, is now being di stributed by the Mc
Graw Publi shing Company. T! is announced that this will be a 
monthly publication, and that it will deal very largely with en
gineering books which have appeared during the previous month. 
Subsequ ent issues will include also the books of a single month 
and will be supplemented by extended mention of important new 
books. It is also announced that in th e nex t issue an index to 
electrical and engineering literatu re will be presented. The pres
c-nt numher contains so me interesting information regarding new 
books on engineering topics and oth er works now in course of 
preparation. The fir st number con tai ns 32 pages and is a ve ry 
valuable list of recent publications in this line. 

A "Classified Catalogue of Engineering Books" is issued by the 
same company, covering the sta ndard works in every line of 
modern engineering, and containin g 96 pages. It is a very com
plete list, and contains a summary of the contents. 

•• 
JOURNAL OF WESTINGHOUSE SHOP EMPLOYEES 

"The Electr ic Club Journal" will be the title of a publication to 
he issued by the Electric Club, of Pittsburg, made up principally of 
the officers and employees of the \Vestinghouse Electric & Manu
facturing Company. The first number of this journal will be 
issued on Feb. 1, 1904, and it is proposed to have it appear monthly 
thereafter. In addition to its engin eering work, the club affords 
an opportunity for th e social entertainment of its members through 
a series of dancing parties, whi st ~nd chess clubs and musical 
entertainments, as well as athletic exhibition s. The purpose of the 
club is primarily to supplement in a general way the shop practice 
of the members in much the same manner that laboratory or shop 
practice in colleges is relied upon to round out the course of text
hook classes and the lecture room. The chiefs of departtnents in 
\Vestinghouse works will favor the club with lec tures and informal 
discussions of practical subjects at frequent intervals, and it is 
now proposed to embody a record of these tramactions in the 
" Electric Club Journal." 

••• 
STORAGE AIR BRAKES FOR ST. LOUIS 

In a short item published in ou r last issue an error was made 
in stating that the order for storage air-brakes placed recently by 
the St. Louis Transit Conipany ,vas awarded to the National Elec
tric Company. This order is probably the largest single order 
which has ever been given for air-brakes by a street railway com
pany, and calls for 1500 storage air-brake equipment s and forty 
station storage air-compressor outfit s. The order for the equip
ments is being filled hy the W estinghouse Traction Brake Com
pany, while the Ingersoll-Sergeant D rill Company is filling the 
orders for the air-compressors. The St. Lou is Transit Company 
placed this order largely in view of the coming enormous traffic 
which is expected during the summer of 1904 on account of the 
St. Louis Exposition. Th e St. Louis Company ha s also ordered 
from the Westinghouse El ectric & Manufacturing Company 450 

car equipments. each consisting of four No. 95 \Vestinghouse mo
tors. This is a new type of motor being manufactured at East 
Pittsburg, and is designed for oil lnbrication throughout. in place 
of grease. 

••• 
MITIGATING THIRD RAIL DANGERS IN NEW YORK 

Replying to the report of the State Board of Rai lroad Commis
sioners that the third rail on the Manhattan Elevated should be 
protected so that pa ssengers and employees wil l be safe-guarded 
against accidentally coming in contact with it, E. P. Bryan, presi
dent of the Interborough Rapid Transit Commiss ion, writes to th-.? 
State Board that the company is trying to devise a plan for protect
ing the third rail, but that it is impossible to do anythin~ thi s 
winter. Mr. Bryan says in hi s letter: 

"We have plans that are now being carefully consid,-,red. I beg 
to advise that we have not at present anything with which we are 
sufficient ly satisfied to snhmi t lo you. W e have installed additional 
telephone stations, so that now every station on our line, on hoth 
sides, is heing connected independently with the power station and 
the sub-station, and we have written Commissioner Sturg is that 
we can guarantee that the interval between notice from th e fire 
department of their desi re to me the structure and the time of 
shutting off the current will he very brief. indeed, which will be 
much better than any protection to the third rail. Of course. 
whenever the fire departm ent comes upon the struct11re and places 

the hose across, it immediately stops traffic, and the current 
should be shut off, and thi s can be done." 

----<•~••--
BIDS FOR THE PENNSYLVANIA RAILROAD TUNNEL 

Bids fo r the construction of th e Pennsylvania Railroad's fi fty
million-doll ar tunn el connecting New J ersey with Long I sland 
by way of Manhattan I sland were opened on Tuesday, Nov. 15, 

at the company' s offices in New York, in the presence of the chief 
operating o ffi cials and engineers, a rid it was announced by the 
offic ial s that a cursory examination showed them to be within the 
company's estimate. The principal bidders were: 

O'Rourke Construction Company, of N cw York, which put in 
a bid only fo r the land portions of th e tunnel , including the work 
under the Borough of Manhattan, together with the great depot 
and the work in New Jersey and Long Island. 

John B. McDonald, who bid for the whole job. 
Andrew Ondcrdonk, who bid only for the section s under the 

North and East Rivers. 
A Philadelphia company, which bid through a dummy for the 

whole job, without disclosing the names of th e principal s. 
A Chicago syndi ca te, which also bid through a dummy for all 

the work. 
New York Contracting & Con stru ction Company, which bid 

for the land work only. 
Mr. P earson, an English contractor, who is sa id to haYe bid for 

the river sections of this job. 
Charles Sooysmith and an undi sclosed partner, the detail s of 

whose bid could not be learned. 
United Engineering & Contracting Company, which hid for thc

iand sections. 
John P eirce Company, the terms of whose bid were not dis

closed. 

•• 
NEW BOND ISSUE OF THE TWIN CITY RAPID TRANSIT 

COMPANY 

Tlw Minn eapoli s Street Ra ilway and the St. Paul City Rai lway, 
hoth controlled by the Twin City Rapid Transit Company. 
of Minneapolis. Minn.. have jointly made an issue of 5 
per cent consolidated mortgage gold bonds, due in 1928. 

authorized issue limited to $10,000,000. These bonds are se
cured by direct mort gage lien, subject to existing bonds, 
on all the prope rti es of the two companies, whether now 
owned or herea ft er acquired, including the entire st reet railway 
systems of St. Paul and Minneapolis. with their power houses, 
equipment, real es tate, etc. The present issue will be only $3,500.-

000. It will reimburse the Twin City Rapid Transit Company in 
part for expenditures made in providing important additions and 
facilities required by the growing traffic. incl uding the cost of erect
ing a large new steam electric power plant; new motor cars of the 
largest size for street railway service; new track construction, and 
other revenue-producing development work, for which the company 
has been compelled to make provision in order to meet the demands 
of the steadily growing traffic. 

The mortgage is intended to provide for the present needs and 
the. future growth of the Twin City Rapid Transit system. The ap
portionment of the honds follows : Reserved, to retire the going 
general mortgage bonds of the Minneapolis and St. Paul Com
panies, clue in 19II, $1,000,000; issuable to pay for new power house, 
equipment, track construction, new extensions, etc.; issuable only 
for future expenditures, etc., at 90 per cent of actua l cost, $5,500,000. 

••• 
NEW PUBLICATIONS 

Calendar of Invention and Discovery. By John C. Wait . Pub
lished by McGraw Publishing Company. Cloth, $1.00 ; Wall 
Calendar. 60 cents. 

The compiler of this calendar is well known in railway circles. 
having been associa te editor of the "Railroad Gazette" for a 
number of years , and as having charge of the 1895 edition of the 
"Car Buiider's Dictionary." H e is also the author of "Engi
neering and Archit ectural Juri sp rudence," and is a prominent 
attorney in New York City. Mr. Wait deserves th e thanks of 
th e entire engineering fraternity for his present work, which has 
heen compiled with a great deal of care. For each day he has 
fo und a number of events of engineering int erest. He has also 
given for each day short biographical notes concerning two 
prominent inventors or engineers, and has followed these sketches 
with one or more appropriate quotation s from classical writings . 
Opposite nearly every calendar page, in the cloth edition, a page 
is left hbnk for notes. T n addition a numhcr of illustration s of 
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engineering interest is included. Indices a re published of perso ns 
mentio ned, inventions , quotations and illustrations. 
Poor's Manual of Rai lroads for 1903: 1720 pages. Price, $ro. 

Published by H. V. & H. W. Poor, N cw York. 
Thi s is the thi rt y-sixt h annual number of this we ll -known 

manual, and cont ain s statistics in mo st cases for the fi scal yea r 
ending eith er Jun e 30 or Dec. 31, 1902. The volum e is consider
ably larger than in previous years and the statistics more complete 
than ever before. 

•• 
STREET RAILWAY PATENTS 

[Thi s departm ent is conducted by vV. A. Rosenbaum , patent at
torn ey, Room No. 1203-7 Nassau-Beckman Building, New Yo rk.] 

UNITED ST.\TES P.\TENTS I SSUED DECEMBER 8, HJ03 

746,160. Trolley Guard and Finder: vVilliam F. R eichenbach. 
Rochester. N. Y. A pp. fil ed Jun e 13, 1903. F larin g arm s project 
from th e fork and have elongated. inclin ed rollers to receive t he 
wire in case it become s di splaced and return it to the wh eel. 

746. 170. Switch Operating :'.'-Iccha nism ; Theodore Rundorff, 
Burlingto n. fa. App. filed Sept. 26, 1903. Comprises a piYoted 
member journaled upun the platform of a car, a detachable end 
portion of th e member proj ec tin g- a bove th e pla t form. a projec
tion ca rried liy th e member and arranged in t he path of a portion 
nf th e swit ch tn be operated upon. 

746,172. Brake-Shoe and Pncess of i\laki ng Same; \Villiam 
D urha m Sargent, New York, N. Y. App. fi led Jun e 26. 1902. 
Con sists of forming a shoe with recesses ext ending from the 
back toward the face. whereby when th e shoe is worn ba ck to a 
point beyo nd sa id r ecesses a new wearing snl e may be caq then·
on. 

746,340. Un<lerframing for Railway Cars: George T. King and 
John Tl. Frank. l\ liddletown, Pa. App. filed Sept. 19, 1903. De
tail s of construction of the main framewnrk uf a car. 

74G,35r. Trolley; Frank .\. ?derrick. J ohnstown. Pa. A pp. 
tiled l\lard1 12. 1902. Strap springs c;irried l>y the wh eel pass 
th roug h ho les in th e hub and ruh againq the fixed ax le to giYc 
good contact. 

746,357. Fender for Street Vehicle ~: Emilie Munte, Langen
fe l<le, Germany. App. filed l\Iarch 17. 1903. .-\. roller of soft 
elastic material project s from the front oi th e car and is co ntinu 
o usly rotated in a direction oppo site to th e direc tion of moYement 
of th e ca r. · 

746.395. Un<lerrunning Trolley for Elect ric Railways: Charles 
.\. Singer, Larchmont , N. Y. App. fil ed Feb. 7, 1902. T h e fork 
ca rri es two trolley wheel s. either o f which ca n be thrown into 
se rvic e a t will. 

746,417. Apparatus for Use in Electric Traction on the Con
duit Sys tem: Edouard V e<lonll e, Pari s. France. App. filed 
,\pril 7. 1899. Relat es m o re parti cularly t o the cnnstruc tio n of 
a conduit a nd to th e protec tin g and covering of the cond uctor 
therein. 

746,424. Trolley Pole; Thom as F. \Vettnn , Newark , O hio. 
App. fil ed Aug. 29, 1903. Details. 

746,436. H anger for Trolley \ Vires; Juan Antiga, l\fcxico, 
Mex. A pp. filed July l, 1903. The hanger is made up of two 
hin ged part s to which the ends of the "·ire arc attach ed: when 
the wire breaks. the corresponding part tilts to operate a circuit 
controll er which rend ers the fallen wire dead. 

746,437. Han ger for Trolley Wires; Juan A nti ga, Mexico. 
l\Iex. App, fil ed J uly 1, 1903. A modification of the preceding 
invent ion. 

746,512. Electric Railway: Robert Hubner, New York, N. Y. 
App. filed Dec. 19, 1902. A third-rail covering-plate built in sec
tion s \Yhich are lifted successi,·ely by a plow in advance of the 
col lector. 

746.556. CoYCr for Third R ails: Harry C. Morgan, Lagran ge. 
Tl!. App. filed l\Iay 9. 1903. .-\ two-part b ox hinged to a suit
abl e support and adapted tn be swung open by th e action of a 
plow carried bv the car. 

746.610. Gc1;crator or l\Iotor Suspension: l\Iontgomery \Vad
dell an d Henry K. Brooks. Ne"· York, N. Y. App. fi led Feb. 
24. 1903. D etails. 

746,614. Trolley Pole; Edwin A. \Vakefield and George W . 
l\Torse, Mechanic Fall s, Maine. App. filed July 8, 1903. A device 
preventing the pole from flying upward vvh en the wh eel leaves 
the wire. 

746,644. Railway S\\"itch: James P. Pul sife r. Philadelphia, Pa. 
A pp. filed May 23, 1903. A \\"heel provided \\"ith r adial teeth on 
its periphery is set in the roadbed. and when reciprocated by a 
lever from a pass ing car, moves the switch point to which it is 
connected. 

PERSONAL MENTION 

MR. PAUL DOHRMAN, formerly divi sion superintendent 
on the Detroit U nited Railway, has b een appointed assistant gen
era l superint endent under Mr. Harry Bullen, who was recently 
made general superintendent. 

MR. F. A. BOUTELLE, form erly superintendent of the Hud
son Vall ey R ailway, of Glen s Falls, N. Y., has been appointed 
superintendent of transportation of the Columbus, Buckeye Lake 
& N cwark Traction Company's sys tem, with headquarters in 
Newark. 

l\lR. ROB E RT J. :\fERCUR has been promoted from th e 
positio n of ma nager of th e H a milton branch of the Canadian 
Iron & Foundry Company to the pos ition o f manager of sales 
on th e executive board at Montrea!,.the head office of the com
pany. M r. A. E. Domville succeeds Mr. Mercur as manager oi 
th e Hamilton branch. 

MR. ED'vVARD O'HA RA has been appointed superintendent 
of the Lorain St reet R ailway, o f Lo rain, Ohio, succeeding Mr. T. 
G. Cherry, who has gone with the Saginaw Valley Traction Com
pany, of Sagin aw, Mich. Mr. O'Hara formerly was with the 
Muskegon Traction & Lighting Company. of 1\1 uskegon, Mich. , 
where he sta rt ed as a m ot o rman. He b ecame despa tcher on the 
Lorai n Street Railway in 1895. 

MR. .-\ . H . BABCOCK has resign ed his position as electrical en
gi nee r of th e North S hore Railroad Co mpany, o f San Francisco, 
and has been appoint ed electrical engineer fo r the Southern Pacific 
Company. In hi s new posi tion Mr. Babcock will liave charge of 
all the electri ca l \\"Ork of the company, which will include repairs 
and maintenance of exis ting appara ti.1 s, with the engin eering and 
de~i 5n n f new wo rk. H e is attached tn the main tenance of way 
department. with headquart ers in Sau Francisco. 

:\fR. F. L. vV ANKL YN has r esigned as vi ce-president and 
general man age r of th e l\Tnntrea l Street Railway, and th e :\1 on 
trea l Par k & f ~land Rai lway. o f Montreal. Que. It is said that 
he will becom e vice-presid ent of th e D omini on Coal Company 
and that he \\·ill also be ,· ice-pres id en t of th e Mexican Light & 
Power Compa ny. ft is sa id. un offic ially, that Mr. R. W . Black
we ll will be elected as h is succe,-sor with the .'.\1ontreal compa
nies and that l\ l r. vV. S. Ross will becom e man agi ng director of 
the company. Anoth er announ cem ent of a change in the per
sonnel of th e com pani es is th e appointment of ::\1r. P. Dube as 
sec retary. 

MR. SAMUEL J. DILL, superintendent of the Detroit, Ypsi
lanti, Ann Arbor & J ackson Railway for the past two years, has 
accepted a positio n as superint endent in charge of the Michigan 
Traction Company's property in Michi gan, which consists of the 
citv lines in Kalamazoo and Battl e Creek and the interurban line 
between these ci ti es. His h eadquarters will be in Kalamazoo. 
M r. Di ll , <luring h is se rvice in hi s present office, by his tact, in
dustry and faithfu lness, m ade many fri ends for his line and him
se lf. He was forme rly con nected with the train service of the 
New York. New Haven & Hartford R ailroad and later with the 
operating depa rtm ent of th e l\fetropolitan Street Railway, of New 
York City. 

MR. EDWARD E. GATES. claims attorney of the United 
Railroads, of San Francisco, and on e of the foremost men in that 
line in th e country_ severed a very successful career with the 

U nited Railroads on Dec. 1, 1903. 
to engage in the general practice 
ot law, which he believes offers 
g reater advantages than his pres
cn t position. . Mr. Gates was 
born in 1871 , and is now nearly 
thirty-three years of age. He 
graduat ed from Yale in 1891, 
studied law at the New York 
Law School, New York City, 
and took a degree of L.L.B. 
horn the Indianapolis Law 
School, of f ndianapolis, Ind. 
Aft er practicing law for about 
six years in that city he aban
doned his law business in 1900 
to assume the duties of assistant 

E. E. G.\ TES claims attorney of the Southern 
Pacific Company, resigning his 

position to acce pt that of claims attorney of the United Railroads 
of San Franci sco in March, 1902, at the time that company was 
organized. Mr. Gates is a director in the Union League Club, 
of San Francisco, and served with the 27th Light Battery, Indiana 
Volunteers, in the Spanish-American War. 




