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The Engineer and the Public Library 
T he old adage that knowledge consists 111 either knowing a 

th ing or else knowing where in fo rmat ion regarding it may be 

found is nowhere truer than in modern engineer ing. So fast.

is th is great fie ld of man's act ivity becoming specialized that 

nea rly every branch now has its own literatu re, profess ional 

organizat ions, clubs and educational courses, and the enginee r 

who would keep in touch v,·ith the most advanced pract ice in 

any particula r line mu st ut ili ze every possible fa cili ty which 

can Le given him, fi nding it a heavy task at best. 

Numerous writers have emphasized the importance o f the 

techni cal j ourna l, the published index of engi neer ing li terature, 
and the techni cal club, institute or society, but little stress has 

been la id upon the possibili t ies of the publi c library in recordi ng 

~ncl filing engineering progress. T hat great opportun ities exist 

in thi s fi eld, no engineer who has spent hours in the search oi 

some elusive fo rmula or process in li bra ry archives can deny. 
Nothing is fu r ther from the purpose of t hese suggestions than 

to belittle the present excellent techni cal equipment and pa ins-

1aki ng serv ice which a re fo und in many of the la rge city 
libra r ies of to-clay. T he limited resources of thesmallerli!Jrar ies 

place them in a di fferent class of intellectua l tools, and w hat 

should be possible in a great metropoli tan libra ry is no more to 

he compare,l with the limi ted opportuni ti es of th e small one 

than the rela tive output of a s team shovel and a day laborer. 

I t is certain, however, that there is room for the appl icati on 

o f more modern methods in the engineeri ng sect ions o f many 

tBy deyrtt'ng hi s entire time to the proper recording and fi ling 
of eng i11 'ering progress, such as giv en in the technica l journals, 

co;1t ultation s with engineers, manu fac turers, mechanics, mathe

maticians, chemists, physici sts, students, in short, the whole 

engineering fraternity, in regard to the location of the exact 

in fo rmation fo r which they are seeking, the annual saving 

of va luable time effec ted would many ti mes pay the libe ral 

sala ry which he should recei-ve. I t is difficu lt to realize the 

nmnber of ei uch consultati ons per week wh ich would come to 

pass if one or more of the g reat city libra ries shou ld organize 

a department of engineer ing li tera ture with a ski lled stati s
tic ian of engi neer ing experi ence at its head. 

T he a rgument that the present demand does not warrant 

such a course is of feeb le impor t. F ew trai ned li bra ry at 

tendants can rea lize the number of ti mes each week that the 

libra ry fa lls short of its fu ll use fu lness th rough the fai lure of 

both knowledge seeker and a t tendant to fi nd the particular in

fo rmati on des ired. F ew but the unsuccess fu l hunter of in fo r-

ma ti on can fu lly rea lize the immense advantage of being able 

to fi nd what is wanted within a few moments, or even seconds, 

th rough the perfected organization of the engineering libra

ri an 's new department. Month by month it would grow more 

valuable, un ti l at la st it would stand complete to the very w eek 

of each publi cat ion, with a ll importa nt preceding engineering 
li tera ture at its disposal. 

Ce rtainly the indust r ia l engineer in g en terp r ises w hi ch con

st itute such an important facto r in the material prosperity of 

th is co unt ry war rant more attent ion, in the way of servi ce . 

from our public li braries , than they a re now receivi ng. T he 

results of the last two decades espec ially, in engineer ing and 

inve nti ve enterprise, form a frequent top ic fo r the popula r 

orato r 'in discoursing upon the aclyantages which those living 

at the opening of the twentieth century enjoy in material com

fort s and well being. Dut what fac ili ties are offered to the 

enginee r and inventor in the average public library to keep 

h imself in fo rmed as to the p resent status of many of the 
engineering industri es ? T his may possibly be due, to a certain 

extent , tn the fact that much of such in fo rmat ion is, and neces

sa ril y must be, in periodi cal fo rm. ~e,·erth elcss, it is an 

anomoly that most public and university li bra ri es in .\ mer ica 

offer fa r g rea ter oppor tun ities fo r studying lapsa r ianism or the 

habits of the ancient N inevit es than the la test development s in 
elec tri ca l engineer ing or train res istance. 

Many engi neers find it necessa ry :-i t their nwn expense to 

keep up libra ri es and engineering indi ces of the branches in 

whi ch they a re most in teres ted, knowing tha t it wnuld he im

possible to secure such data as they require from the publi c 

libr:-iry in their own city, hu t such a course nf dupli cation neces

s:-iri ly in volves a great w:-i stc o f labor, and. as sta ted hefnre, 

roukl well be replaced b_v snmc kind of libra ry actinn. 
Some fo rm of the card cat alogue would , o f course, be the 
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key to the situation. Every item of useful authentic informa

tion published in the engineering world should finally be in

dexed in the work of the department chief and his assistan ts. 

Every recognized engineering book of worth should be re

viewed a nd its hidden secrets hinted in the card catalogue and 
in the monthly library bulletins. 

Fina lly, as the work of the department became known in 

other cities of the country, a central headquarters for the supply 

of engineering indexed cards, data and literature to libraries 

in many places might be formed. Transacting its business by 

mailing printed cards of standard size to all the libraries of 

the country which could pay th e moderate cost of the service, 

it would save an enormous amount of repetitive work and be

come an institution of ever-present value to the engineering 

profession. It would make use of a ll the present sources of 

mdexed information, including them in its comprehensive and 

extended operations, and by its own sub-divided output would 

supplement them to an extent that would gradually render it the 

most complete treasury of engineering record in the United 

S tates. 

Should Labor Unions Incorporate? 
The recent outbreak among the trolley men of Bridgeport, 

fo llowin g closely upon the outrages that were perpetrated in 

\Vaterbury under similar conditi on s, has attracted univer sal 

2ttention throughout th e State to th e demand that labor uni ons 

be placed under res trictions which w ill insure the fi x ing of 

responsibility where it belongs for the action of the organi za

t1011, its members and sympathizers. The high-handed poli cy 

adopted by the union in the trolley fight s has opened th e eyes 

of many unthinking citizens to the true condition of affairs, 

und made th em withdraw their countenanc e and support from 

the organization because of the method s employed in furthering 

its ends. More than that, it has impressed them w ith the bel ief 

that measures should be taken to restore order and respect for 

law, to protect the lives and property of individuals and cor

porations and to recogni ze the inherent right of every indi

Yidual to work and di spose of hi s labor according to hi s own 

wishes. 
T he di scussion on thi s subj ec t has given additi onal interest 

to th e measures proposed in the Connecticut Legislature, and 

advocated in other States, providing for the incorporation of 

labor uni ons. This plan has always been opposed by profes

sional agitators, whose principal occupation is stirring up st rife, 

and especially since the dec ision of an English court imposing 

heavy damages upon an organi zati on of railway employees for 

entering into a conspiracy against a corporation and placing 

it under a boycott. It is not ce rtain that the rule establi shed in 
the now celebrated Taff Vale case would not apply to offic ers 

and member s of labor unions engaged in similar conspiracies 

in their priv,ate and official capacities, but if the union s were 

incorporated they could certainly be reached and puni shed for 

any violation of the law. In support of the measure it is con

tenclecl that if incorporation is desirable for large aggregations 

of capital, it should be advantageous to large bodies of work

men, and it is pointed out that if incorporated capital is re

sponsible before the law for its acts incorporated labor should 

be as well , and that both should pay the penalty for wrong 

doing. Just now the labor unions are denouncing the employers 

who a re formi ng an organization for their own protection, on 

the ground that the new combination is a "conspiracy." \i\That 

then is the entire labor movement? It would be well for both 

organizat ions to incorporate and transact their business strictly 

within the limits of the law. Another advantage the workmen 

wou ld enjoy is the fact they could then consistently claim recog-
1~ition of their organization as a responsible body. 

T he movement is intended to prevent violence, threats, in
timidation, boycott, attempts to prohibit the employment of a 

person in any place made vacant by laborers or workmen in a 

so-ca lled strike, and is in the interest of public health and 

sa fety. It would prevent a strike on a public corporation en

r·agecl in the operat ion of a steam railroad, trolley line, gas or 
elec tric li ght plant. 

It is not th e intention to deprive inclivicluals of their right to 

quit work, hut to prevent a simultaneous cessation of labor by 

,di the employees of a public corporation, thereby endangering 
the health and sa fety of a whole community. 

In other countri es where transportation business is carried 

on by the government the employees in these departments are 

not permitted to join union s, although they are not prevented 

from entering associations formed for their improvement and 

2clvancement. This position is justified on the grounds of the 

public welfare, and it is pointed out that if employees in such 

branches of the public service as the postoffice, the police or the 

army and navy were permitted to go on strike, a condition of 

anarc hy would prevail. Yet the interruption of transportation 

would be equally serious to the business interests and to the 

comfort and convenience of the public. Because of thi s fact it 

was provided in the proposed legislat ion that thirty days' notice 

be given hy every employee of a trolley or steam railroad line 

before being permitted to withdraw from the service. Such 

a rul e would enable the operating company to make provision 

fo r carrying on the business; but thi s, of course, is directly 

opposed to the labor union policy, and any relief coming in this 

manner must be secu red in spite of their organization and not 

because of any help received from it. 

Overcrowding and Ventilation 
Regulations governing the operation of electr ic railways in 

E ngli sh cities are coming in for modification to some extent, 

but innovatiom have not been altogether favorably received. 

T he most important subject under consideration at present is 

the question of carrying more passengers than the seating 

capacity of the cars provides for, and thi s, naturally, leads to an 
investigation of the facilitie s for ventilation. In many places 

the local authorities have approved of the carrying of more 

passengers than can be seated, especially on rainy clays, but 

even under these circumstances protests have been made, and 

in one instance the medical fraternity has been appealed to, 

with the result that an interesting di sc ussion has been pre

cipitated. A canvass of the opinions expressed showed that as 
an abstract proposition the practice of overcrowding the cars 

and the manner of ventilating them now in vogue constitute, 

in the minds of the gentlemen consulted, a menace to public 

health. Thirty-six physicians condemned outright the practice 

of standing in the passage way and the present system of venti

lation as \veil; twenty-nine opposed overcrowding, but fourid no 

fa ult with the ventilators, provided they be kept open, while 

only five considered that the convenience afforded to the com

munity by taking an excess number of passengers outweighed 
the di sadvantages of overcrowding, yet at the same time these 

five were opposed to the system of ventilation. Out of seventy

fix replies received only six favored permitting passengers to 

stand and the present method of ventilation, so that on the 

question of public health the medical testimony is almost unani

mous in opposition to the innovation. 
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In thi s country overcrowding ts tolerated in large citi es as 

a necessary evil, and under certa in conditions is expected, as, 

for instance, during the rush hours and inclement weather . It 
is generally admitted that in rainy weather much more harm 

would be clone by requiring patrons to stand on street corners 

awaiting cars in which they could find seats than in hurrying 

them home, no matter how crowded the cars might be, and 
even though patrons might suffer some inconvenienc e and di s

comfort for a short time. It would simply be out of the ques

tion to enforce such regulations as obtain in England in a large 

American city, and one cannot comprehend how such restri c

tions could be imposed under the conditions that exi st in Nev.r 

York or Chicago, for instance. 
In the matter of ventilation there is much to be desired, 

especially cluring the cold weather, when it is nec essary to keep 
windows and doors closed. The deck windows afford little 

t elief, especially in the long trips, when ventilation is most 

needed, and they give rise to many complaint s because of the 

drafts that they produce. The inves tigations in England wiil 

be followed with interes t in thi s country, as the subj ect is being 

brought to the attention of the operating companies in the 

larger .American cities. 

A Question of Salary 
The influence of salaries and wages in the operating ex

penses of a large electric railway system affords many oppor

tunities for thought on the part of the controlling manage

m.ent. A s there is no feature of the work which appeals more 

dire2tly and vitally to every employee of the company than 

docs the question of compensat:on, we believe that it deserves 

the most earnest consideration on the part of those who hold 

the power of financial decisions in their hands. 

It is doubtless true that the faithful performance of certain 

specified duties in street railway work impli es an average 

market price, so to speak, for that particular work, whether it 

be running a car, inspecting equipments, turning switches or 

keeping clerical records. Unless the conditions on different 

roads vary to a large extent as regards the character of work 

required, it is reasonable to assume that wages, at least, may 

be regarded as much alike, provided the cost and standard of 

living in the compared communiti es are similar. \Ve also as

sume that the owners and manager s of the electric railway 

systems in this country are, in the main, anxious that the great 

body of thei r employees should be contented with the con

ditions under which they work, fairly paid, and assured of 

such comforts and pleasure s of life as are consistent with 
their earning capacity. 

Executive work of responsibility usually carri es with it com
pensation in some degree proportional to its valu e. It is com

monly understood in business circles that ability of th: s kind in 

vigorous practi ce comn~ancls a good price. W e beli eve, how

ever, that , as a rule, the heads of departments in many stree t 

railway installations arc underpaid from the manager clown . 

due largely to the fact thc[t the responsibility of th eir work is 

generally unclcrc sti~nated by th e non -techni cal directors of th e 
companies. 

It is manifestly difficult for anyone to appreciate thoroughly 

conditions whi ch surround a class of service whi ch is 1111 -

familiar to him. Operating ex penses in the aggregate a re far 

more significant to the non-tec hnical mind that when con sid 

ered in detail. Watt-hours per ton mile arc about as intelli gible 

to the active business man whose interests in the road a re 

purely financi al as the accoun ts of a Chinese laundry to the 

a verage A merican citi zen. A ll that the director asks is that 

operating expenses shall be shaved as close to the jugular vein 

of traffic as safety will permit. It is often very hard fo r such 

a director to see that the effi ciency of the manager or of the 

heads of some of the departments exerts a profound influence 

upon the cost of operation. T ake the eng ineering department . 

for example, for thi s is usually a conspic uous illu stration of 

non-appreciation. F ar too often is thi s fo rce regarded as 

simply an organi zation of hi ghly skilled and educated mechan

ics, and far too seldom are the salaries in thi s depar tment ade

quate in view of the hard and responsible work required. A n 

illustration or two will throw additional li ght upon the matter. 
One of the large street ra il way compani es of thi s country 

lost its electrical engineer by resignation sever al years ago. 

Following his departure, the work whi ch he carri ecl on was 
taken up by another engineer in the company's employ, with 

increased responsibility. Neither the sala ry nor the title of the 

first man has ever been accorded the second , to the best of our 

knowledge. There can be little enthusiasm possible in working 

under such conditions. A nother large company refu ses to pay 

tu its chief mechanic al and elec tri cal engi neer 's assistant , an 

able man of several yea rs' experi enc e, and a techni cal graduate 

in electricity, as la rge w ages as are earned by an experienced 
motorman or conductor on its lines ! \ Ve cannot beli eve that 

state of affairs is the result of anything but ignorance of the 

real cond iti ons. H owever consc ientiou s a man may be there 

i,., no doubt that adequate compensation, supplemented by 

reasonable hope of advanc ement, is a wonderful stimulus to 

extra effort, and a potent factor in actually lowering the ex

penses of operat ion, as far as the indi vidual employee is con

cerned. F ew of a company's workers a re in a better position to 

eliminate wastes of various kinds than the acti ve engineers 

of the machinery and electrical department , and we believe 

that the day is gradually approaching when laymen will 

awaken to the fact that engineering is a profession of hi gE 

responsibilities and opportuniti es. that it is enti t led to compen

sation comparable with the rewards obtained by reputable legal 

_a nd medical practitioners, and that the services of technical 

experts are indi spensable to the hi ghest success of modern 

industrial undertakings. In additi on, that unless compensation 

and appreciation are adequate, the short-sightecl organi zati ons 

\Vhich pay stingy sala ries to some of their best employees w ill 

find themselves ultim ately sta lled in a bog of depreciation from 

\vhich the only escape will be through the payment of heavy 

sum s of mon ey for new and revi sed equipment. 

Electric Railway for the St. Louis Exposition 
Prospective vi sitors to the L ouisana Purchase Exposit ion, in 

St. Loui s next year , are to he congra tula ted on the decision 

0f the management of tha t exposition to construct an elect r ic 

railway for transportation within the grounds ra ther than 

depend on automobiles or ot her inadequate means of t rans

porting la rge crowds safe ly, whi ch we re prnpnsecl. I t wnuld 

< ertainly have been a great mi sfortune if the exposition hacl 

heen deprived of adequate means o f local transp()rt a tion wit hin 

it s boundari es, ancl the elec tric railway offers the only 

economi cal and sa ti sfa ctory meth od of accompli shing thi s at 

present kn own. T he a rea devotee] to the modern " \ Vorld 's 
[<air" is so vast that it is not onl y helpful hut esse ntial to th e 

comfort of all visit ors to have a quick. safe and cheap method 
of movin g from one part of the g rounds to anoth er , and thi s 

can best be snppli cd by an eleva ted or depressed elec tri c road. 
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THE THREE-PHASE RAILWAY AT VALTELLINA 

A lthough this railway has been di scussed tu a considerable 
extent in public print, comparati ve ly li tt le positive in formation 
has been published as to its electrical equipment and the results 
secured in operation. T hi s has been due partly to the fact that 
the contractors, Ganz & Comp any, of Buda-P est, reali zi ng that 
the equipment was a radical departure fro m anythi ng whi ch 
had prev iously been put in service, took the conservati ve atti 
tude not to describe many of the detail s of operati on until they 
had been tested in actua l service, and partly because th e 
owners o f the line, the Adriatic Railway Company, have also 
been di sinclined to a llow full part iculars of the equipment to 
be made public. The road has now been in operation since 
September, 1902, and th e novel feat ures and extent of the line 
warrant a more extended account than has yet appea red in the 
technica l press. 

T he line consists of three di vis ions. The fir st extends along 
the east shore of Lake Como, from L eccn to Cnli co. It th en 
divides, one di vision extendin g nnrth to Chi aven na, the other 
eas t to Sondri o, a long the V eltli n Valley or the V a lte llina. T he 
sections enumerated have fo llowi ng lengths: 

Lecco to Colico, 38.95 km, about 2..J 1-3 mill's. 
Colico to Sond rio, 40.79 km, about 25 ½ mill', . 
Colico to Chia \'enna, 26.57 km, about 161,~ m ile.~. 

T he grades on the line are inconsidera ble, as shown by th e 
accompanying profiles, F igs. 2 to 4, whi ch ind ic ate them in 
tenths of I per cent. T he steepest is near Chi av enna, where a 
g rade of I .995 per cent is reached. T he curves , however , a re 
num erous, as th e curve diagram u11d er each profi le wi ll show. 
Be ing a co11 ve rted steam line there is a considerable freigh t 
business. and especially in the summer season a la rge passenge r 
traffic. T hi s consists fo r the most part nf tourists. who a rri ve 
from Switze rland over th e Spliigen Pass, or frnm the E ngacli ne 
throug h Valbegraglia to Chiavenna. T he Sondrio divi sion is 
a lso a part nf th e throug h route by diligence from A ustria and 
South ern Ce rma11 y tn Italy fo r touri sts frnm the T yrol. 

T he ph ys ical difficulti es 111 the in stallation o f a satisfactory 
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FIG. 1.- MAP SH OWI NG RO UTE OF VALTELLINA RAILWAY 

overhead sys tem for the three-phase ci rcuits were enormous, 
due principally to the la rge numbe r of tunnels, especially on the 
Lecco-Coli co divi sion. Half of thi s division is 0 11 curves, and 
about 30 per cent of it is in tunn els. T he heav:est grade on the 
entire lin e, as shown in the profi le, is about 2 per cent, the 
smalles t curve-radius 0 11 the line is 1000 ft. , and a t switches is 

'"'.i"" 500 ft. 
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It was la rgely on account of these 
conditions that the directors of the 
Rete Ad ri a tica , or Ad riati c Railway, 
decided tn test the merits of elect ric 
traction fo r heavy r ai lroad service fir st 
on th ese lines. 

POWER STATIO N 
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-~·~ ~ The power plant has been e rected at 
Morbegno. where three-phase current 
at a tension of 20,000 volts is produced FIG. 2.- PROFILE F ROi\I CO LJ CO TO CHI.'\VENNA . 
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FIG. 3.-PROFILE FROl\I LECCO TU COLICO 

F IG. 4.-PR OFILE FROM COLICO TO SONDRIO 
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F I G. 6.- VIEW OF D A:M 

direct, that is, without step-up transformers, and leJ to the 
suh-stations located along the line, where the current is reduced 
to 3000 volts, whi ch is the tension used on the two trolley wires. 

Power from the R iver A dda is used fo r motive power in the 
sta t ion. T he di stance from the dam to the point o f use is about 
5 km ( 33s miles ), and the head available is ro7 ft. The mini
mum volume of \\ate r is 5500 gals., su t '.1a t the lowest amount 
o f energy ava ilalJle is 7500 hp. T he water shed from which 
this water is taken has an a rea of 980 sq. miles. 

A t D esco where the water is empouncled the A dela divides 
into two a rms, of whi ch one has been thorou ghly shut up and 
the other adapted fo r the weir. A t thi s point the A dela pre
serves the character of a mountain rive r, carrying a great deal 
of gravel and sand, especially at hi gh water . F or thi s reason a 
sluice-weir has been chosen. A t high w ater the se sluices are 

entirely open, so that the water will freely flow into the head
race without stowing ; at low water the head-race-level, by 
means of sluices, is constantly kept at the high-water mark, the 
water passing through two openings into the fir st tunnel, thence 
into the head-race. The latter is built partly of masonry and 
partly through rock as a tunnel. I ts total length is 16,200 ft., 
and it has an average fall of r in rooo. 

The fir st gravel sluice is situated at a di stance of 3000 ft. 
from the mouth of the first tunnel, the second between the 

F TG. S.- I NT E RI O R OF POWE R STATI ON 

FIG. 10.- WAT E R JET LI GHTNI N G ARRESTER 

F I G. 7.- PO\VER HOUSE AT MOlrnEGNO 
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tunnel before the last and last one, and the by-pass gate directly 
in front of the water sluice, so that any excess-water at a low 
load of the turbine can freely flow off . Thi s by-pass gate is of 
sufficient size to permit of the whole volume of water, i. e., 
5500 gals. per second being discharged. 

In the fina l tunnel the canal has a width of 23 ft ., and here, 

D,A :._c Generator. 
MR =. Nl ot:ir for regula ting speed of 

turbm e. 
CR = Centrifugal governor with carbon 

eon tact s ; normal speed, 150; m ax., 170. 
OSS = Upper set of bus-bars. 
l!SS = Lowu set of bus-bar s. 
E = Ground plate. 

fo r a length of 82 ft ., it is 16 ft. 6 ins. 
deep, so tha t the velocity of the water 
is reduced from 8 ft. per second to 2 ft. 

4 ins. per second , and at th is point any ~rn~=================fff====j~~===ff~==;~~!.t==111====~E~==================i:H 
further g ravel or sand carried by the :::, 
water can be removed. M=J~ :m:=t~:::33;=:===ti:t====ltl oss 

-=---=-=-= ..... = ... ~.., =-:;::-:j:+ ~-4=-=.c.. =:;.;: =:.... =-:::""::, From thi s basin the water , see F igs. 5 ..... 
and 6, is conducted by two ri veted pipes 
of 225-ft. length and 8-ft. 3-in. diameter , 
and at an incl ine of 45 <legs. to the tur
bine house. Each pipe there divides into 
two parts, the branches leading to the 
turbine of 2000 hp each. T he tail -race 
has a length of 330 ft. and a width of 
66 ft. 

The powe r station contains three 
turbo-generator groups of 2000 hp each. 
A fourth unit will be erected when neces-
sity a ri ses, and will have a capacity of 
from 3000 hp to 4000 hp. The F rancis turbine, supplied by 
Ganz & Company, is used, and nms at a speed of 150 r. p. 111. , 

under a net head of water of 100 ft. , which at high water, when 
the water is di scharged back, may be reduced to 89 ft., or even 
in exceptional cases to 86 ft. 

The turbines a re of the inward-flow type, and the water is 

s 
A = F u ses for 20,000 vo lt s. 
a = Fu ses for 3000 volts. 
B = Switeh for 20,000 volts. 
b = Switch for 3000 vo lts. 
C = Choke eoil s for 20,000 volts. 
c = Choke coils for ~01 10 volts. 
/J = Wurt s zine plates for 20,000 vo lt s. 
d = \Vurts zinc plat es for 3000 vo lts. 
E = Carbon r heostat fnr 20,000 vo lts. 
c = Carbon r h eostat for 3000 volts. 
F = JI orn arresters for 20,000 vo lt s. 
f = H orn arresters for :moo volts. 
G = Tran sform er for 20,000 volt s. 
g = Tran sform er for 3,000 volts. 
J = Seet inn in sulator. 
S = Traek. 
L = Earth plate. 

FIC. 11.- DIAGRAM OF CIRCUITS J N TRANS F<>R l\lER SU B
STATIO N 

f 
FIG. 9.- \VIRl NG PLAN OF POWER STATION 

conducted to the blades th rough Fi nk adjustable g uide blades. 
Adjustment can be done by hand or with a centrifugal governor 
and a relay. T he guid e blades can a lso be adjusted from the 
switchboard by means of a chai n acting on the relay governor ; 
this method is fo llowed when putting the generators in parallel. 
T he blades are moved by oil acting on a piston unde r a pres
sure of ten atmospheres. Each turbine is coupled direct to an 
oil pump, which fo rces the oil into an oil rese rvoi r. T he gov-

FIG. 12.- FEEDER IN
SULATOR FOR 20,000 VOLTS 

FIG. 13.- SPJ\N WIRE 
INS UL\TUR FUR 20 ,000 VOLTS 

FL<;. 1·1. IIA N<;El{ :\ N il EA l{ S Ftll{ ~11.01111 VULTS 
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ernor, which is of the centrifugal type, acts on a valve, which 
either connects the two cylinders of the controlling piston with 
the oi l rese rvoir or with the suction storage of the oil pumps. 

F I G. 15.-SPAN-WIRE CO NSTRUCT lO N 

T he three-phase generators, F ig. 8, supplied Ly Schuckert, of 
Nuremberg, generate a t a normal load, and a lag of phase of 
cos 0.7, three-phase current of 105 0 kw at 2 0,000 volts and 15 

I 
l 

l 
L ~ 

times that of the normal. The generators are designed to be 
able to stand a short circuit for 120 seconds without injury. 

In case of the turbine-governor failing to act the direct
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coupled exciters are 
provided with an 
automatic s witch, 
which inserts the 
resistance in the ex
citer circuit when 
the turbines run 
away, thus avoiding 
injury from an in
crease in voltage in 
the mam circuit. 
T his arrangement 
prevents the voltage 
exceeding 2 5, o o o 
volts, even if the 
number of revolu
tions should be 250 

per minute. This 
provision was made 
not so much to pro
tect the alternator 
aga inst injury as to 
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~- avoid damage to the 
·---...___ switchboard appa-

ratus from the high 
voltage. The total 
weight of the alter-

F I G. lG.-SPJ\ N-W lRE CONST R UCTl ON nator is 153,000 lbs., 
of which 97,000 lbs. 

is the weight of the rota ry part, including the shaft. 
T he switchboard is designed for four generators and two sets 

of bus-bars. The plan of connections and the arrangement of 
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Fl l ;, 17.- S l N GLE-DlL\CK E T l'ULE 

periods. \ Vhen pass ing over from no load to a load of 1500 hp 
the voltage at a constant number of revolutions decreases only 
15 per cent. A t a sudden change from fu ll load to no load the 
voltage rises only IO per cent. T he short circuit current is six 

I 

FIG. 18.- DOUllLE-BRACKET PULE 

the apparatus on the switchboard may be seen from Fig. 9. At 
pr esent only one set of bars is used, the other being intended for 
testing the generators by means of water rheostats. Well
insulated underground conductors lead from each alternator 
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to the two sets of bus-bars on the switchboard. All of the 
apparatus mounted on the front of the switchboard is for 
low-tension se rvice only, so that there is no occasion for the 
operating staff coming in contact with the high-tension current. 

All high-tension switches are handled from the front side of 
the switchboard except the switches for the outside circuits, 
which are behind it. 

A nov el form of lightning arrester is used where the outside 
,-vires enter the stat ion. It is shown in Fig. 10, and consisb 
of three water jets, each 15 mm (9-16 ins.) in diameter, which 
discharge static electr icity readily, but through which there is a 
leakage from the station of only about 1-10 amp. at 20,000 volt s. 

TRANSMISSIUN LINE 

From the central station the three primary conductors at 
.::o,ooo volts lead across the Adda to :Morbegno, where they 
divide. Towards Sondrio the lines are carried to Castione, 
and consist of three soft copper wires of 7-mm diameter. In 
the other direction, i. e., toward Colico the conductor consists 
oi three wires eac h of 8-111111 diameter. At Colico the conductor 
again branches, one set going north to the last transformer 
stat ion on this section, which is situated at a distance of 3.1 
miles before Chiavenna is rea~hed, and south to Abbadia. 
These conductors consist of soft copper wires of 7-mm diameter. 
The primary conductors and the distribution of the transformer 
station are illustrated in Fig. Ir. The pole line consists of larch 
poles, with a minimum diameter of 10 ins. at the upper, and a 
minimum diameter of I ft. at the lower end. Before th e erect ion 

Semaphore-

FIG. 20.-OVERHEAD WIRING AT A STATION 

the poles are burned and tarred at their lower ends. At the 
stations the platform poles are set in cast-iron bases. The high
tension wires are carried, as a rule, on the trolley wires, but on 
the side away from the track. They are spaced 24 ins. apart. 
The high-tension wires are not, as a rule, carried through the 
tunnels but over them. High-tension switches, installed in each 
transformer station, enable the primary conductors to be 
divided into sections. 

□ 

!=~~(-=:d,.~~[r -sa 

T 

FIG. 19,- D OUBLE-DRACKET Cl1?\ STRl'CTIO?\' 

The contact-wires consist of two hard-drawn copper wires 
of 8-111111 diameter and 3 ft. apart. The rails are used as a third 
conductor, and are connected by 6-mm copper bonds. The con
tact-wires are fixed at a height of 20 ft. in open stretches and 
at 16 ft. in tunnels, and are suspended by ambroin insulators 
attached to galvanized steel wires of 5-mm diameter. Separate 
span wires are useJ for each conductor. The ends of these 

span \\'ires are attached to porcelain insulators 
of special type ( Fig. 13). 

The ambroin insulators consist of a cast-iron 
bell, holding a steel bolt embedden in ambroin, 
and having at its lower end a mechanical clip. 
Fig. 14 shows the section of this insulator. 

On curves of 3000-ft. radius and less the con-
tact-wires are suspended on double poles with 
span connection, Figs. 15 and 16; on curves of 
greater radius and on tangents they are 
mounted on si ngle-bracket poles, Fig. 17, and in 

the stations on double-bracket poles, Figs. 18 ancl 19. 
To prevent collisions at stations a section of the contact-wire 

of rnoo-ft. length on each side of each stat ion is isolateJ by 
section insulators, Fig. 20, and is disconnected unless the sema
phore shows clear. The sw itch in the station, by which this 
section is mad e al ive, cannot be inserted until the correspond
ing semaphore or the distance signal has been adjusted at 
"line free." In addition the \ Vebb-TLomson train staff system 

I I 

L. --1~1~ - - ~ 
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is used between stations. The primary and contact-wires are 
protected by Siemens horn lightning arresters with water rheo
stats in the earth circuit. 

fRANSFORMER SUB-STATIONS 

The system of distribution at the sub-s tations has a lready 
been shown in Fig. 1 r. In each station there 1s one 300 kw 

FIG. 22.-TROLLEY AND TROLLEY STAND 

transformer, except at the A bbadia sub-s tation, where there are 
two. Each sub-station is cli vi<led into two rooms; in the outer 
a rc located the cut-outs, switches and one small fan for cooling 
the transformers, as well as the lightning arres ters for the 

/I = Fuse box. K = Ammeter. 
B = Primary switch. L = Voltmeter. 
C = Controller. M = Pressure gage. 
D = Short-circuit device. N = Fuse in lightning 
E = Air cock for controlling circuit. 

trolley pole. P = Lighting swi t ch. 
F =· Star ting-han-1e. R = Hand brake. 
G = Air-brake valve. S = H a nd pump. 
1-I = Switch for motor compressor. 

tain express trains of 250 tons, which run at from 37 miles to 44 
miles, and of freight trains of 400 ton s, which run at from 18.5 
miles to 22 miles on grades of 1 per cent. 

The weight of the motor cars, including the electrical equip
ment, is 53 tons, and they are able to haul from five to seven 
trail cars of 10 tons and 12 tons dead-weight, at a speed of 40 

I 
I 
I 

----------' 

m. p. h., up grades of I in 100. Of 
the ten motor cars five are finished as 
saloon cars for use on express trains. 
The other five are fitted with second
class and third-class accommodation. 
Each car contains a baggage com
partment and accommodations for 
the air compressor. 

The current collector or trolley, 
Fig. 22, consists of two rollers of 
electrolytic copper of 33i-in. diam
eter and 2-ft. 1 ¾-in. length, insulated 
from one another, running on insu
lated ball bearings and mounted on 
an insulating rod. The current is 
taken off by copper contacts rubbing 
on both ends of each roller and led 
into the cars by means of insulated 
cables. The trolley frame is made 
up of Mannesmann tubing, attached 
to the car roof by means of porcelain 
insulators. Compressed air is used 

FIG. 24.- SECTIONS AN D PLAN OF MOTORMAN'S CA B FIG. 23.- SWITCH FOR PRIMARY CIRCU IT 
OPEN 

pri mary and secondary conductors. The ratio of the trans
formi on is from 6 :1. The transformers also have several 
windings, which supply the current at 14 volts for running the 
small fan-moto rs . · 

MOTO R CARS AN D LOCOMOTIVES 

The express and passenger trains are hauled by motor cars, 
the freight trains by electric locomotives. The company has 
already clcciclecl, however, to use electric locomotives for cer-

to raise and lower the trolley, and glycerine dash pots are pro
vided to control the speed of movement. Each car carries two 
trolley poles, one for each direction of running. 

The current, at 3000 volts, is carried into the car, · as already 
mentioned, by flexible cables, which, within the car, are en
cased throughout in metal tubes, the latter being grounded to 
the truck. A branch from the high-tension circuit leads to a 
8-kw transformer, which supplies current at 100 volts to the 
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motor of the a ir-compressor as well as fo r the lighting, heating 
and the fa n-motors. T he main conductors terminate in high
tension switch boxes, located in each motorman's compart
ment. E ither side can be cut out by the operation of a switch . 

T he primary switch is of th e plug type, with six contacts. 
T hese contacts are attached to a pla te, whi ch can be r a ised or 
lowered, and can a lso be turned 120 

remai ns constant. T he rotor is mounted upon a hollow shaft, 
the interior di ameter of which is such as to a llow a movement 
of the car axle correspondi ng to the vlay in the bea ring springs. 
T he holl ow shaft is journ a led in the side frame of the stator. 
T hi s a rrangement assures that all va r ts of the motor a re 
spring-borne. 

<legs. by means of a switch-lever 
proj ect ing from the sw itch-box, 
thus providi ng fo r reversa l of direc
t ion of the nm. T his lever can only 
be moved if the switch is cur rent
less. T he primary switch, w hich 
is shown open in F ig. 23, can be 
d iscunnected or inser ted in the cir
cui t, either manually or pneumatic
a lly. T he plug contacts , w hi ch a re 
shown in the engravi ng , have 
\YO rked very sat isfactorily, and the 
bl owin g out of the arc by the ra re
fied air produced when the plate is 
ra ised has been very effi cient, and 
seemingly has caused littl e des truc
t ion to the contacts. 

F I GS. 25 AND 26.- METHOD OF MOU N TI N G ~10TUR ON W H EEL 

T here is no access to the par ts carrying the high tension 
except in the box containing the fu ses and primar y switch. T o 
prevent all possibility of the motorman touching these pa rts 
wh ile the curren t is on the box j g kept locked, and the key is put 
in the valve connected to the a ir cylinder oper ating the trolley, 
whence it cannot be removed unless the troll ey-valve lever is so 
adjusted that the current collec tor is in the " down" position. 
I t mi ght happen, however, that the motorm an would open the 
box of the pri ma ry switch, withdraw the key, and then put it 

T he high-tension current is carried to the stator. The wind
ing of the rotor is so dimensioned that its in duced current has 
a tension of only 300 volts. T he start ing and variation of the 
speed is consequent ly per fo rmed with a circui t of 300 volts only. 

I t will be remembered that the number of revolut ions of 
three-phase motors is a constant, depending upon the periodi
city and the number of poles of the motor. However, if we 
have two motors we can secure an efficie nt half-speed by 
leading the induced cur rent from the rota ry part of one motor 

A= Troll ey. K = Shor t-ci r cu it in g d evice. T = Transform er fo r heat ers, light ing 
circuit and a ir com pr essor. B = Lightning arrest er. 

C = Controll er. 
D = Switch for primary circ ui t. 

M1 M 2 = High-te.n sion motor s. 
ikf11 A11

2 = L ow-ten sion m otor s. 
R = \,V:iter rh eos tat. 

V = Fuse box . 

Flr. . 27.-DIAGRA M OF CO NN ECTIONS OF MOT U R CAR 

in the a ir va lve and raise the trolley. To avoid thi s the lock 
has Ileen so devised that the key ca nn ot be w ithdrawn when the 
cl ()or is open. 

l\i UT UR S 

l~ach truck carr ies one high-tension and one low-tension 
mo tor, the sta tor of wh ich is connected to the truck and sus
pend ed by spr ings, while the rotor is conn ected to the dri vi ng 
wheels liy means of a linked coupl ing. T his cnuplin g, shown 
in J•igs. 25 and 26, a llows a certa in amoun t of independent 
movement to the car axle, w hil e the angula r speed o f the wheels 

to the stator of the other. F ig. 27 shows the plan of the con
nections of a car. T he connecting and di sconnecting of these 
two motors is per fo rmed by a startin g dev ice, F ig. 28, of whi ch 
there are tw() in each ca r , i. e., one for each d irection of the 
n m, and whi ch a rc mec hani ca lly connected toge th er by means 
of a chain and wire rope. 

T he lev er of the sta r t ing device is constructed fo r three 
pos 1t1 011 s. vVhcn in the "llrf' ' pos it ion th e motors a re d iscon 
nected and the air -cocks cannot be 111ovecl, when at " low speed" 
tile n1u tors are put in cascade con11 ect ion, whi le when put at 
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"high speed'' only the high-tension motors are in circuit. 
At starting rheostats (Fig. 29) are inserted in the circuit of 

the rotor through the three slide rings. T he resistance 
diminishes proportionately as the speed of the motor approaches 

FIG. 28.-SWITCH FOR STARTING 

synchroni sm. The rheostat is of the liquid type, with the elec
trolyte forced in and out by compressed air. It consists of a 
cas t-iron box with cooling flanges, into which are hung three 
gTuups of sheet-iron plates with indented lower edges. The 

electrolyte used is a solution of soda. As this is fo rced into the 
rheostat box the motor starts, its speed increasi ng in the same 
measure as the immersed sur face of the sheet-iron plates in
creases. \Vhen the water-level has attained its maximum 
height, the motor \\·ill run at full speed, at which moment the 
circuits of the roto r are automatically short-circuited. The 
short-circuiter is likewise actuated by pressed air. To increase 
the coolin g surface of the rheostats they are provided with 
cooling pipes. T he liquid in the rheostat is raised by adjusti ng 
the a ir-cock of the cont roll er. 

T he details of starting the motors are as follows: First, 
place the switch-lever of the controller-deYice at "low speed' ' 
and open the air-cock, and with small throttle valve enable the 
a ir to enter. This does two things, it ( 1) closes the primary 
switch of the 3000-volt ci rcuit and (2) allows the water level 
in the rh eostat to rise slowly or more r ap idly, according to the 
position of th e throttle valve until the rotor is short-circuited. 
T he car will then run at half-speed. If ''high speed'' is desired 
it is necessary first to shut the air-cock, which disconnects th e 
primary current. T he controller lever is then adjusted at " high 
speed,'' thus disconnecting the low-tension motor. The motor
man then moves hi s air-cock and throttle valve, again closing 

flG. 29.-STARTI NG RHEOSTAT 

his mam switch and admiuing the electrolyte until the car 
reaches full speed. T he method of regulating the speed, as 
wi ll be seen, is in many particulars similar to the series parallel
cunnection of continuous-current motors. \Vhen starting the 

----....... .; ,;;,,_ :-----
·,.-."':'~.-

~·~~~ ..... ~ ·:. • 1'..~~ 

FIG. 30.-TIIREE I'II ,\SE LOCO:\iOTIVE 
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motorman watches the ammeters and voltmeters, mounted close 
in front of him, and acco rdingly regulates the speed of the 
starting with the throttle valve. The switch-lever and air-cock 
of the starting device are mechanically so dependent upon one 
another that it wi ll not be possible to operate the handles 

of the four ax les is provided with a hi gh-tension motor of 
150-hp capacity, of construction and coupling identica l to those 
of the motor car, except that the locomotiv e is des igned for one 
speed only. The motors, according to the vari a tion s of the 
tractive effort, as obser ved on the ammeter , may individually 

f 
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FIG. 31.- PLAN AND ELEVATIONS OF LOCOMOTIVE 

except in the order described above. Moreover, it is impossible 
to move the air-cock unless the switch-lever has been adjusted 
exactly in its position for low or high speed. The motorman's 
cab also contains a fuse box, \Vestinghou se brake lever, hand
brake lever, air pump to be operated by hand, in order to a llow 
of the current collector being raised, also if there is no pressure 
in the air tank, and a valve for the air whistle. 

The air compressor, together with the motor, the air tank 
and starting automatic switch are, as 
already stated, located in a separate 
compartment. T he air compressor sup
plies the air for the whole of the elec
tric apparatus, viz., main switch , rheo
s tat, signal whi stle, etc., and also for 
the 'vVestinghou se brake. 

LIGHTING, HEATING AND 
V ENTILATION 

A = Trolley. 

be disconnected or connected up. In th e insides of the loco
motive there are located the ai r compressor, together with the 
transformer belonging to it, which simultaneously supplies the 
current for th e lighting, the automatic switch for the air pump, 
a hand-operated air pump, the triple val ve of the \iVestinghouse 
brake and a hand brake. The rheostats a re located within the 
ends of the locomotive frame. Fig. 32 shows the scheme of 
connections of the locomotive. 

2 

f 2 

R, 

The_ 100-volt circuit of the 8-kw 
transformer lead s to a small switch
lJoard in the baggage room. Conduc
tors are lead off from here for the 
lighting, heating and vent ilation cir
cuits. Small ceiling clusters and arm 
brackets, provided with three-phase J 

incandescent lamps and ordinary in
candescent lamps for continuous cur
rent at 23 volts, serve for the lighting. 
There is in the car a small accumulator 
lJaitery, so that the car will be a lso 

B = Light n in g arres ter. 
C = T un ct ion box. 
D = ·co n troller s. 

M1 Me Ma M, = l\.I oto rs. 
R1 R, R3 R4 = L iquid rheosta ts. 
r1 r2 r3 r.1 == Short·circuiting device-;. 
S = A m rn ete i-. _ 

F IG. 32.- DIAG RAi\I OF CONNECTIO NS UF LOC Oi'dUT IVE 

lighted when the trolley is lowered. There i~ also 011 the 
switchboard in the baggage room a switch for the accumulator 
battery. The heaters are of the usual type. For the ventila
tion of the fir st-class cars there are provided low-speed ventil a
tors with two blades driven by motors. 

LOCOMOTIVES 

T he locomotives used for freight service, Fig. 30, have four 
ax les, consist of two trucks Aexibly connected together. C<:ach 

The weight of the locomotive is 46 tons, it is capa ble at a 
speed of 18 m. p. h. to develop a normal traction force of 13,300 
lbs. and maximum 17,600 ·lbs., and wi ll , therefo re, be a ble to 
convey normally up g radi ents of I in 100 an additional luad 
attached of 400 ton s. 

During switching both trolleys are in ra ised position, fo r 
there is no trouble at low speeds in using both for e itlw r 
direction of movement. 
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THE PROPOSED TERMINAL AT ST. GEORGE, STATEN ISLAND 

Staten I sland, which comprises Richmond, one of the five 
boroughs composing the city of Greater New York, is con
nected to Manhattan by a ferry with boats sai ling on a head
way, in busy hours of the day, of fi fteen minutes. T he fare 
from Manhattan to St. George, at which the boats land, is 5 
cents. At St. George the passengers can change to either a 
steam railroad belt line or to an electric road. The steam 
railroad is operated by the Staten Island Rapid Transit Com
pany, which is controlled by the Baltimore & Ohio Railroad 
Company. It is a double-track line with stations about a mile 

cerned, but have been very poor for the passengers desiring to 
ride on the electric cars. N cvertheless, the tota l traffic of the 
electric lines last year was considerably larger than that on the 
steam line. 

The ferry franchise expires on June I, 1904, and there has 
been a vigorous fight as to which company should lease the 
fer ry. This question is settled by the city authorities, who, 
through their ownership of the Manhattan docks, re serve a 
monopoly of the fe rry franchises of the city. Both companies 
appeared as bidders. 

Dock Commissioner Hawkes, before whom the proposition 
first came, recommended that the franchise of the Rapid 
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PLAN OF LOWER FLOOR, PROPOSED TERMINAL AT ST. GEORGE 

apart, extending the entire length of the northern and eastern 
shores of the island, and with a branch reaching across the 
island to the southwestern extremity at Tottenville. There are 
two electric railway companies on Staten Island, known as the 
Richmond Light & Railroad Company, formerly the Staten 
Island Electric Railway Company, and the Staten Island Mid
land Railroad Company. These companies were until recently 
operated independently, but within a year both have come 
under the ownership of H. H. Rogers, and are under the same 
management. 

The ferry between Manhattan and Staten Island is being 
operated under a lease from the city authorities by the Rapid 
T ransit Ferry Company, which· is affiliated with the Staten 
I sland Rapid Transit Company, the steam line. The ferry 
company also owns the terminal at St. George, where the 
change is made to trains. The facilities for this transfer have 
been very good so far as changes to the steam trains are con-

Transit Ferry Company be renewed, the principal argument 
in favor of this course being that that company owned the 
present ferry terminal at St. George, which, in some respects, 
seems the best point for a boat landing. On the other hand, 
the consolidated electric railway companies, through their 
president, Charles L. Spier, offered to run a line of boats to 
Tompkinsvi lle, agreeing to install larger and faster boats than 
those at present in use. The proposition of the electric railway 
interest was by far the more popular one with the residents of 
Staten Island, who felt that the owners of the electric system 
were much more enterprising, and both able and willing to 
give a much better service than thei r steam railroad com
petitors. A number of mass meetings were held in favor of the 
proposal of the electric railway company. and several deputa
tions of res idents of Staten Island call ed on the Mayor in favor 
of it. This agitation has led to the formulation of a third plan, 
which has received the endorsement of the Mayor, the Presi-
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dent of Richmond Borough and other prominent city officials. 
T hi s contemplates the purchase of the existing St. George 
terminal by the city and the erection at that place of a large 
and improved terminal with equal facilities for the steam and 
electric systems. If this is clone it is thought that the interests 

Works and have received the endorsement of Bridge Com
missioner Lindenthal and the engineer for the Board of Rapid 
Transit Commissioners, William Barclay Parsons. They are, 
therefore, of_ considerable interest, as representing the judg
ment of th ese engineers and of the city authoriti es as to the 

FIG. 2.-PLAN OF UPPER DECK LANDING 
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SECTIONS OF PROPOSED FERRY LANDING AT ST. GEORGE 

of both compames and also of the residents of Staten Island 
will best be conserved. T he fe rry franchi se can then be 
leased to any responsible bidder upon terms whi ch wi ll not 
infringe the rights of either of the transportation companies 
on Staten I sland. T he Legi slature has al ready passed a bill 
authorizing the city to ca rry thi s proposition into effect, and 
plan s for a union terminal have been prepared 

These plans have lieen clnwn up under the direction of the 
President of ti e Borough 1:Jy th e Comm issioner of Public 

most desirable form of combined steam, elec tric railway and 
ferry terminal under the condition s exi sting at St. George. 

As w ill be seen from the pla11s, Figs. 1 and 2 , and the sec
tions, F ig. 3, the ferryboat s, which are double deckers, will be 
provided with both main deck and upper deck landings. The 
latter are 14 ft. above the former, ancl one 0 11 each side of the 
boat, making two to the slip or four in al l. The steam railroad 
terminal is on th e rnain dock level, the platforms bei ng at a 
leve l of 4 ft. above the clock level and reached by a slig ht in -
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cline. The steam railroad terminals consist of ten stub tracks 
on the east and s ix stub tracks on the west, of which seven on 
the cast and four on the west have platform accommodations, 
·whil e the other tracks are for switching and storage purposes. 
Each plat fo rm is of sufficient length for a train of nine cars. 

The electric r ai lway terminal is directly above the steam 
railroad termina ls and can be reached either from the upper 
deck landing or from the dock or ground floor of the 
terminal by means of inclines. There a re four electric 
railway platforms, two for unloading and two for loading. 
About twenty cars can load and unload at the platforms 
at the same time. Passengers to the boats, if landed on 
the outside platform, desc,end direc tly by an incline with a 
descent of 1 I ft. in 88 ft. to a passage way leading to the upper 
decks of the boats, or if discharged at the insid e platform, 
descend an incline of the same grade and then through a 
level passageway about 170 ft. long to th e same point. It will 
also be seen that the loadi ng platforms are reached by an 
entirely different passageway and also by inclines. 

The principal fea tures to be commended in the terminal ar 
rangement, as wi ll be seen, are riui ckness in loading and 
tmloarling, owing to the entire sepa ration of the incoming and 
outgoing passengers and the fact that as soon as the elec tri c 
ca rs have discharged their passengers at one sid e they can 
load them from the other side, and a lso safety in loading, as 
inclines have been user! in all cases in place of steps and all 
g rade crossings of passengers with steam or electric cars have 
been eli minated. 

The elevations given in the d iagrams herewith a re a ll from 
the dock level as a datum line. 

-----♦ +----

A CARD PURCHASING SYSTEM 

DY W. R. GAITHER 

( ln many roads, as in many mercanti le houses, where the 
vuucher system of payment is in use, it is customary to do a 
gr eat deal of work in purchasing suppli es w hi ch is quite 
superfluous and unnecessary. 

The fo llowi ng out line of this work may be recognized by 
111 any readers as describing what they themselves do: 

I. Drawing up the order on the firm of w hom goods are to 
l>c purchased in ink, g iving it a number in numerical order , 
regardless of the character of suppli es. 

2. Taking an impression copy of this Ly the old reliab le 
ldter-press wet method. 

3. Indexing tl1is impression book. 
4. Making a written record of the order in a suitab le r ecord 

book and checking off the goods when received, or looking up 
the impression copy and checking it off in the impression _book. 

5. Posting the bi lls, items and prices to the account in a 
ledger kept for the purpose, with the persons or firm s of whom 
g·uods were bought; or, in other words, keeping a personal 
account ledger with your supply houses. 

6. Sending the bill out to the storekeeper to be checked up. 
T hi s procedure has been shortened up by many. It is the 

1 •urpose of this article to describe a system which has become 
ci lmost a standard among mercantil e houses in some parts cf 
the country and deserves the consideration of street railways 
in gene ral. It has been adopted by the writer on the South 
Chi cago City Railway fo r a ll purchases and is known as the 
card system. It consists of the fo ll owing slips : 

I. An order form is made in tr iplicate after the fashion of 
the railroad bi ll of lading, wi th which all are fami liar. Each 
slip is of a different color, and ;ne of them is of stiffer paper 
than the others, to be retained in the company's files and stand 
handling. 

2. They a re used with hand pencil or pen and carbon paper, 

and three copies produced at one writing. One goes, of course, 
tc, the supply house, the other to the company's storekeeper, 
and the third is fil ed in a cabinet behind an alphabetical index 
ca rd. 

3. \Vhen the bill comes in the duplicate ord er card is taken 
out of the above unfilled order part of the cabinet, and s imply 
the prices and extensions carried out on it from the bill , com
paring bill and order a t the same time. The body of the order 
itself shows the goods, making it unnecessary to copy the 
v1·o rding of the bill. This completed card is then filed in 
;:mother cabinet, or part of the same cabinet, behind an alpha
betical index card, and sub-index card of the party's name, and 
then constitutes a part of hi s account. 

In the mea ntime the storekeeper checks his goods by his 
triplicate order slip, and the bi lls need never go out of the 
office for his use unless so preferred. There is no work with 
the copying-press, no intermediate order record and no pcr
sc•nal account ledger. On the other hand, your unfilled orders 
are before you, indexed for easy reference, and also your filled 
o:-ders, the latter serving also as a buyers' guide. 

The simplicity and completeness of this sys tem becomes 
apparent immediately upon its substitution for the old method. 
~ he li ve orders are constantly before those concerned with 
them, and the filled orders become the account of the firm from 
Vi hom goods were purchased. 

----♦----

GROSS RECEIPTS FOR 1902. 

A summary of the earnings of the street rail way companies 
of the United States r eporting in thi s year 's number of our 
annual , "American Street Railway Investments," shows a 
gra tifyin g increase over 1901. There are thirty-e ight com- · 
panies which report a gross income of over $ 1 ,000,000, as com
pared with thirty-four last year, and every company in thi s 
11umber shows an increase in gross earnings over th e previous 
yea r. Thi s is somewhat remarkable, as 1901 was considered a 
successful year, w hil e there were several causes whi ch affected 
the earnings during 1902. Of these, the anthracite coal strike, 
w hich 1asted about fi ve months. was the most se rious, as it not 
( ,nly had the effect of increasing operating expenses of many 
Imes, but rendered necessary a r eduction in car ser vice to hus-
1,and the supply of fuel available. 

The following tabl e of 268 companies has been compiled 
11·0111 the reports given in "American Street Railway Invest
ments," and shows the gross receipts for 1901 and 1902. The 
fi scal year is not the same in a ll cases, but the report , as given, 
is fo r the period most nearly approximating the calendar year. 

The companies are arranged in fi,,e groups; the fir st con
tains thirty-e ight properties, each having received in 1902 gross 
receipts amounting to $ 1,000,000 or over; second, nineteen 
properti es, showing in 1902 gross r eceipts of between $1,000,-

000 and $ 500,000 ; third, eighty-eight properties, showing in 
1902 gross r eceipts of between $500,000 and $ 100,000; fourth, 
sixty-five properties, showing in 1902 gross receipts of bet'Yeen 
$ 100,000 and $50,000, and fifth, fifty-eight properties, showing 
in 1902 gross receipts of between $50,000 and $25 ,000. 

The average rate of increase of the receipts in 1902 over 1901 

is, in the first group, 8 per cent ; in the second group, 16.3 per 
cent; in the third group, 14.2 per cent; in the fourth group, 10.4 
per cent, and in the fifth group 17 per cent. The general 
average increase for 1902 over 1901 for the 268 companies 
compared is 9.0 per cent. 

As all of the street railway companies in the United States 
a re not obliged to make annual reports of thei r earnings to the 
State authorities or do not do so, it is impossible to state 
whether this increase would hold good for the entire country. 

This li st includes only those companies whose_ statistics are 
available, 
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COMPANIES HAVING GROSS RECEIPTS FOR 1902 OF OVER 

$I, 000, 000, 

NAME O F COMPANY. 19or. 
·* Interurban Stree t Ry. Co., New York ..... . $14,720,767 
Union Traction Co., Philadelphia, Pa ........ 13,431,680 
Hrooklyn Rapid Transit Co., Brooklyn, N.Y. 12,135,559 
Hoston Elevated Ry. Co., Boston, Mass ..... ro,869,495 
Manhattan Ry. Co., New York .............. ro,253,271 
Pittsburg Rys. Co., Pittsburg, Pa........... 6,995,923 
Chicago Union Traction Co., Chicago, Ill.... 8,158,8ro 
St. Louis Transit Co., St. Louis, Mo......... 5,783,913 
Chicago City R.R. Co., Chicago, Ill......... 5,900,271 
Massachusetts Elec.Companies, Boston,Mass. 5,778,133 
United Railways of San Francisco, Cal...... 5,143,rr3 
North Jersey Street Ry. Co., Jersey City, N. J. 4,172,647 
International Ry. Co., Buffalo, N. Y... .. . . . 3,129.094 
Twin City R. T. Co., Minneapolis, Minn... 3,173,976 
Detroit United Ry. , Detroit, Mich........... 2,942,238 
Third Ave. R. R. Co., The, New York....... 2,655,725 
Milwaukee Elec.Ry.& Lt.Co.,Milwaukee,Wis. 2,442,342 
Cleveland Electric Ry. Co., Cleveland, 0.... 2,296,898 
Was hing ton Ry.& Elec. Co., Washington, D.C. 2,178,575 
Montreal Street Ry. Co., Montreal, Que..... 1,900,680 
Metropolitan W est Side El. Ry .Co., Chicago. 1,753,313 
Jersey City, H oboken & Paterson Ry. Co., 

Hoboken, N. J .......................... . 
Toronto Ry. Co., Toronto, Ont. ........... . . 
Louisville Ry. Co., Louisville, Ky .......... . 
Coney Island & Brooklyn R.R. Co., Brooklyn. 
South Side Elevated R. R. Co., Chicago , Ill. 
United Traction Co., Albany, N. Y ... ... ... . 
Los Angeles Ry. Co., Los Angeles, Cal. .... . 
Toledo Railways & Light Co., Toledo, 0 ... . 
Northwestern Elevated R. R.Co.,Chicago , Ill. 
Capitol Traction Co., Washington, D. C ..... 
Connecticut Ry. & Ltg. Co., Bridgeport,Conn 
Worcester Consolidated Street Ry. Co., 

l ,859,931 
l ,661, II 8 
1,617,059 
1,471,268 
1,362,231 
1,340,208 
1,ro2,675 
1,311,084 
1,roo, 864 
1,251,360 
1,140,323 

Worcester, Mass.............. .. ......... 1,031,235 
Cin~in1;ati, .Newport & Covington Ry. Co., 

C1nc1nnat1, 0 .......................... .. . 
Birmingham Ry. Lt. & Pr. Co., Birmingham .. 
Rochester Ry. Co., Rochester, N. Y ........ . 
Union Ry, Co. of New York City, N. Y .... . 
American Railways Co., The,Philadelphia,Pa 

819,206 
93 l, 539 

1,000,259 
919,131 
844,297 

1902. 
$15,098,776 

14,rr 8,15 8 
12,788 ,168 
rr,321, 030 
rr,291,7rr 
8,024,5ro 
7,942,47o 
6,452,21 8 
6,413,182 
6,090,168 
5,565 ,2 16 
4,437,310 
4,426,675 
3,612,211 
3,501,754 
2,951,202 
2,776,294 
2,524,949 
2,345,419 
2,046,209 
2,040,005 

1,975,525 
1,834,908 
l, 771,887 
1,507,713 
1,483, 841 
1,479,608 
1,475,2rr 
l ,459,091 
l ,4ro,999 
1,402,040 
1,274, 820 

1,220,256 

1,ro3 ,995 
l ,076 , 767 
1,068, 222 
1,024,259 
l ,009,496 

Total, 38 companies ......... .... ..... $146,579,211 $159,336,273 
·*These figures include the Metropolitan Street Ry. Co. from 

July 1, 1901 to Apr. 2, 1902, and the Interurban Stree t Ry. Co. from 
A pr. r. to .f une 30, 1902. 

COMPANIES HAVING GROSS RECEIPTS FOR 1902 BETWEEN 

$ I ,OOO,OOO AND $500,000. 

NAME OF COMPA N Y. 
Fai r H a ven &Westville R.R. Co.,New Haven. 
Union Traction Co. of Indiana, Anderson, Ind. 
Springfield St. Ry. Co., Springfield, Mass ... 
Forty.Second Street, l\Ianhattanville & St. 

Nich olas Ave. Ry. Co, New Yo rk, N. Y ..... 
Lake Street Elevated R. R. Co., Chicago , Ill. 
Hartford Street Ry. Co., Hartford, Conn .... 
Northe rn Ohio Traction & Light Co.,Akron,O. 
Lehigh Va lley Traction Co., Allentown, Pa. 
Unit ed P ower & Transportation Co., Phila .. 
Syracuse Rapid Transit Ry.Co.,Syracuse ,N. Y 
Washington Water Power Co.,Spokane,Wash. 
Wilkesbarre & W yoming Va lley Traction Co., 

Wilkes barre, Pa .. ....................... . 
Charleston Consolidated Ry., Gas & Electric 

Co., Charles ton, S. C ................... . 
Portland R.R. Co., Portland, Me .......... . 
Dry Dock, Eas t Broadwa y & Battery R. R. 

Co., New York, N. Y ................... . 
New York & Queens County Ry. Co., Long 

Island City , N. Y ........................ . 
Duluth Superior Trac tion Co., Duluth, Minn. 
United Traction Co., Reading, Pa .......... . 
Central Crosstown R.R. Co.,New York, N.Y. 

19or. 
$644,528 
752,524 
753, 8ro 

701,1 77 
786, 462 
745,173 
617 ,orr 
547,178 
63 2,475 
62 1,299 
556,998 

606,226 

549,520 
477,598 

588,540 

494, 301 
453 ,704 
421, 558 
482,471 

1902. 
$986,334 
962,266 
844,665 

839, 144 
815,2S4 
785, 587 
745 ,043 
740,017 
720,560 
693,2S4 
638,967 

634,21 6 

608 ,470 
605,802 

585,975 

548,464 
53S ,030 
509,212 
500,252 

T otal, 19 companies , .. .. .............. • .$ rr,432,553 $13,303,572 

COMPANI ES HAVING GROSS RECEIPTS FOR 1902 BETWH N 

$500,000 AND $100,000. 

NAME OF CO MPA NY. 
Camden & Suburban Ry. Co., Camden, N. J. 
Des Moines City Ry. Co., Des Moines , Ia .. . 
Harrisburg Traction Co., Harrisburg, Pa, .. . 
Savannah Electric C.)., Savannah, Ga ...... . 
Thirty-Fourth St. Crosstown Ry. Co., N. Y .. 
Lake Shore Electric Ry . Co., Cleveland, 0 .. . 
Scranton R y. Co., Scranton , Pa ...... .. ..... . 
Sacramento Elec., Gas& Ry. Co., Sacramento 
Fonda, J ohns town & Gloversvill e R. R. Co. 

Gloversville, N. Y ........ ..... .. .. .. ... . . 
Elgin, Aurora & Southern Traction Co., 

Aurora,11! ................. , ... , .. ,, .. . . 

19or. 
$4II,002 

397,840 
393,771 
407,348 
397,,949 
358,180 
614,022 
376,970 

1902. 
$493,305 

483,150 
466,530 
458,365 
45(>, 841 
45 5,352 

·X·422.561 
·P 'J,781 

4 l l ,944 

410,431 

NA ME O F COMPANY. 
Tre nton Stree t R y. Co., Trenton, N. J ... . 
H ouston E lectric Co., Houston, Te x ....... . 
Schenectady Ry. Co., Sc henectady , N. Y ... . 
Cones toga Traction Co., La ncaster, Pa ..... . 
H olyoke Street Ry. Co., H olyoke, Mass .... . 
Union Street Ry. Co., New Bedford, Mass .. . 
Halifa x Elec. Tra'y Co., Ltd., H alifax, N. S. 
Ottawa Electric Ry . Co., O ttawa, The, Ont.. 
T erre H aute Electric Co., Terre H aute, Ind . 
Chester Traction Co., Chester, Pa .......... . 
Clevela nd, E ly ria & West, Ry . Co., Cleveland. 
N iagara Gorge R. R . Co., Niagara Falls,N. Y . 
J ohns town P assenge r Ry.Co., J ohnstown,Pa. 
Elizabeth, Plainfield & Central J e rsey R y .. 

Co., Elizabeth, N. J ... ... ........ ........ . 
Manchester Street R y. Co., Manchester, N. 11. 
Lewiston, Brunswick & Bath Street R y. Co., 

Lewiston, Me ........ ... ... .. ... .... .. .. . 
Exeter, Hampton & Amesbury Street R y. 

Co., Exeter, N. H ....................... . 
Westch es ter Elec tric R . R. Co.,New York ,N. Y. 
Sioux City T raction Co., Sioux City. Ia ..... . 
Yonkers R. R. Co., Yonkers, The, N. Y .... . 
Richmond Light & R. R. Co., S. I. , N. Y .. . 
Binghamton Ry. Co., Binghamton, N. Y .... . 
E rie Electric Motor Co., Erie, Pa ........... . 
Lincoln Traction Co., Lincol n, Neb ......... . 
Atlantic Coas t Elec. R. R. Co., Asbury Park. 
Southw est Missouri Elec. R y. Co., Webb City. 
T a mpa E lectric Co., Tampa, Fla ........... . 
Fitchburg & Leominster Stree• Ry . Co,, 

Fitch burg, Mass ................ .... ..... . 
Schuylkill Valley Trac tion Co.,Norristow n,Pa. 
Cleveland , Painesvi lle & Eastern R. R. Co., 

Cleveland, 0 ............................ . 
Albany & Hudso n R.R. Co., Hudson, N. Y. 
Wilkinsburg & E. Pitts. R y. Co., Braddock, 
Twenty-Eigh1h & Twenty-Ninth Sts. Cross-

town R.R. Co., New York .. .... ......... . 
Middlesex & Some rset Traction Co., New 

Brunswick, N. J ....... ........ .. .... .... . 
People's Gas & Electric Co., Bu rlington , Ia .. 
Jacksonvi lle Electri c Co., Jacksonvill e, Fla .. 
Newport & Fall River St. Ry.Co. , Newport, R . l. · 
New J ersey & Hudson River Ry. & Ferry 

Co., Hackensack , N. J .................. . 
Elm ira Water, Light & R.R. Co., E lmira, N. Y. 
Pottsville Union Traction Co., Pottsville, Pa . 
Beaver Valley Traction Co. ,Beaver Falls ,Pa. 
Altoona & Logan Valley E. R. Co., Altoona, Pa. 
London Street Ry. Co., London, Ont ....... . 
Interstate Consolidated Street R y. Co., North 

Attleborough, Mass ..................... . 
Rockland, Thomas ton & Camden St. R y. Co. 

Rockland, l\1e ......... .. ............... . 
Lexington & Boston St.Ry. Co., Boston, Mass. 
Northampton St. R y.Co.,Northa mpton,Mass . 
Camden, Gloucester & Woodbury, Ry. Co., 

Camden, N. J .......... .... ... ... .... .. . 
Milford & Uxbridge St. R y. Co., Milford, Mass. 
Alton· Ry., Gas & Electri c Co., Alton, Ill. . .. . 
New Castle Traction Co., New Castle, Pa ... . 
Meriden Electric R. R . Co., Meriden, Conn .. 
Staten I sla nd Midland R. R. Co., S. I. , N . Y. 
Newton St. Ry. Co., Newton, Mass ....... .. . 
Dartmouth & Westport S. R.Co. ,New Bedford , 
H a rt ford, Ma nch ester & Rock ville Tra mway 

Co., H artford, Conn ......... ........ ... . . 
Schuylkill Traction Co., Girardville, Pa ..... . 
Montreal Pa rk & Island Ry. Co., IVI ontrea l. .. 
Lehigh Traction Co., Hazleton, Pa ......... . 
Consolida ted Ra ilways, Light & Power Co. , 

Th e, Wilmington, Del. ........... .. ..... . 
N. Y. & North Shore R. R. Co., Brooklyn .. . 
1-I olmesburg Tacon y & Frank ford Electric 

Ry. Co., Philadelphia, Pa ...... .... . . .... . 
Citv Passg'r Ry . Co. of A ltoona, Altoona, Pa. 
Fafrmount Park Transporta tion Co., Phila .. 
Jamestow n St. Ry. Co., The, Jamestown, N . Y. 
Hoosac Valley Street Ry. Co., N o. Ada ms , Mass. 
H averhi ll & A mesbury St. R y. Co.,Haverhill. 
Norwich S treet Rv. Co., Norwich, Conn .. .. 
Pitts fi e ld Electric St. Ry. Co., Pittsfie ld, Mass. 
Ithaca Stree t R y. Co., Ithaca, N. Y ........ . 
Phila . & West Ches ter Traction Co., Phila .. 
Roc hester & Sodus Bay R y. Co., Rochester .. . 
Columbus Ra ilroad Co . . Columbus, Ga ..... . 
Williamsport Pass. Ry. Co., Williamsport .. 
Fries Manufacturing & Pow e r Co. , Th e, 

Winston-Salem, N. C .. .................. . 
Woonsocket St. Ry. Co., Woonsoc ket, R. I.. 
Springfield & Eastern S. R. Co., !'al mer, l\Ia,;s 
Orang-e County Trac ti on Co., NewlJtHgh,N. Y. 

H)OI. 

337,2r7 
241,37 l 
215,962 
270,533 
303,666 
272,895 
25 l ,644 
313,171 
293,930 
295,915 
249,260 
82, 160 

204,2S6 

236,0S2 
212,138 

221,532 

105,298 
185 ,285 
199 ,1 83 
l S9 , 503 
214,063 
206,447 
185,847 
1S8,255 
220,661 
203,630 
176 ,055 

164,971 
122,386 

35,962 

177,370 

162,819 
169,940 
169,803 
213,129 

ro3,589 
92,121 

173,209 
147,992 
127, 263 
141,846 

174,701 

90 ,193 
1r9,535 
133, 429 

125,365 
11 8,029 
128,894 
122,180 
133, 154 
144, Sq 
129,750 
rr9,545 

126,811 
128,359 
12S,67S 
133, 812 

51,85(> 
11 7,482 

112,139 
'J5,9S0 

l II ,5 76 
1ro,716 
100,803 
l 16,396 
q5,37S 
S7 ,071 
'99,552 

100, 16(, 
77,992 

ro3,617 
93,780 

S7,847 
<)7,692 
72,r(>q 
<J8,336 

1<)02. 
31>(>,459 
360,o rS 
350,907 
344,227 
336,853 
326, l 25 
314,161 
3ro, 192 
307,824 
305,04S 
300,846 
279,43(, 
274, 16S 

250, 71 1 
235,172 

230,957 

227, 496 
222,596 
222,045 
221,7 81 
219, 11 S 
217,661 
214, 172 
213,926 
209 ,124 
20(>,799 
203,146 

201,247 
197,27q 

1S9 ,1 87 
187,882 
1S3,787 

1S0,927 

1S0,6S 1 
178, 744 
173,209 
170,076 

166, 442 
162 ,23 2 
161,649 
161,604 
l 55 ,4(,2 
l 54,704 

148, 299 

145,7S6 
145,093 
144,846 

142,4ro 
142,380 
142,021 
139 ,629 
139,283 
r37,9q 
134,300 
132 ,991 

131,465 
130 ,7 57 
130,160 
129,653 

126,425 
125,077 

120,430 
117 ,560 
u6,S64 
r16,117 
II6, II l 
113,175 
II1, 8rr 
l II ,697 
I II ,O<JO 

I 10,.JO<J 
107' 700 
J0(>, 183 
l<>.j.(156 

103,U,o 
ro2,r)C12 
102,78S 
102,2'2'2 

T otal, SS companies, ................... $16,546, 196 $18,S,JS,211 
"· Decrease; duc.: tu strikc.:s ofy111ployces ,1 11d a nthracite coal 111incrs, 
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COMPANIES HA YING GROSS RECEIPTS FOR 1902 BETWEEN 

$100,000 AND $50,000. 

NAME OF COMPANY. 

Pittsburg , McKeesport & Greensburg Ry. 
Co., Greensburg, Pa ................... .. 

Atchison, Ry., L. & P. Co., Atchison, Kas. 
Poughkeepsie City & Wappinger's Falls Elec-

tric Ry. Co., Poughkeepsie, N. Y ......... . 
Citizens' Elec. St. Ry. Co., N ewburyport,Mass. 
Brockton & PlymoJ.Ith Street Ry. Co., Brock-

ton, Mass ............................... . 
Bridgeton & Millville Traction Co., The, . 

Bridgeton, N. J ................. . ....... . 
Montville Stree t Ry. Co., Montville, Conn .. . 
York Street Ry. Co., York, Pa ............. . 
Orange & Passaic Valley Ry.Co.,Orange,N. J. 
Auburn City Ry. Co., Auburn, N . Y ........ . 
Syracuse, Lakeside & Baldwinsville Ry. 

Syracuse, N. Y ......................... . 
Sanford & Cape Porpoise Ry. Co., Sanford, 

Me ............. ..... .. ... .. ... ..... ... . 
Camden & Trenton R y. Co., Camden, N. J .. 
Commonw ealth Ave.St. Ry.Co.,Newton,Mass. 
Port~mouth, Kittery & York Street Ry. Co. 

Portsmouth, N. H ...................... .. 
Nat ick & Cochituate St. Ry.Co.,Natick,Mass. 
Delaware Co. and Philadelphia Electric R y. 

Co., Philadelphia . Pa ................... . 
Danbury & Bethel St. Ry. Co.,Danbury,Conn. 
Concord St. Ry. Co., Concord, N. H ....... . 
Milford, Attleboro & W oonsock et Ry. Co., 

Milford, Mass ......... .. ............... . 
New London St. Ry . Co., New London, Conn. 
Shamokin & Mt. Carmel Electric Ry. Co., 

Shamokin, P a ...... ....... ...... . . ..... . 
Newton & Boston St. Ry. Co., Newton, Mass. 
South Middlesex St. Ry. Co., Natick, Mass .. 
Syracuse Suburban R.R. Co., Syracuse, N.Y. 
Leba non Va lley Street Ry. Co. , Lebanon, Pa. 
Geneva, W ate rloo , Seneca Fa lls & Cayuga 

Lake Traction Co., Geneva, N. Y .. . .. ... . 
Bangor Street Ry. Co., Bangor, Me ........ . 
Tarrytown, White Plains & Mamaroneck R y. 

Co., White Plains, N. Y ..... ...... ...... . 
Newtown Electric St. Ry. Co., Newtown, Pa. 
Ma rlborough St. Ry.Co.,Marlboroug h,Mass .. 
Woronoco Stree t R y. Co., Westfield, Mass .. . 
Stamford St. Ry. Co. , Stamford, Conn .. .... . 
W ellesley & Boston St. R y. Co., Newton, 

Mass ................................... . 
Warren St. Ry. Co., W a rren, Pa ........... . 
vVa rren, Brookfi eld & Spencer Street Ry. Co., 

Brookfie ld, Mass ........................ . 
Worcester & Webster St. Ry . Co., Worceste r , 
People 's Tra mway Co., Putnam, Conn ..... . 
Southe rn Boulevard R . R. Co., New Yo rk. 
Augusta, Winthrop ·& Gardiner Ry. Co., 

Augusta, Me .. . ..... .. .... ............ .. . 
C hippewa Valley Electric R. R. Co., The , 

Eau Clai re, Wis ......................... . 
Amsterdam St. R . R. Co., Amsterdam, N. Y. 
Portsmouth Electric Ry ., P o rtsmouth, N. H .. 
Seattle & Renton Ry. Co., Seattle, Wash, ... . 
Burlington Traction Co., Burlington, Vt .. .. . 
Bangor,Orono& Oldtown Ry.Co.,Bangor,Me. 
A ll entown & Kutzto wn Tr. Co., Allentown. 
Doylestown & Willow Grove R. R. Co., 

Doylestown , Pa . . .. .. .. ... .............. . 
Peekskill Lig hting & R.R. Co.,Peekskill ,N. Y. 
Gardner, W estminster & Fitchburg Str~et 

Ry. Co., Gardner, Mass ............ .... . . 
Olean Street Ry. Co., Olean, N. Y ......... . 
Worcester & Blackstone Valley Street Ry. 

Co., W o rcester, Mass ... .......... ....... . 
Waterville & Fairfield R y. & Light Co., 

Watervill e, Me .... .... . .......... ..... .. . 
Olean, Rock City & Bradford R.R. Co., Brad-

ford, Pa .... ...... ... ................... . 
Black River Traction Co., Watertown, N. Y .. 
Tamaqua & Lansford St. Ry. Co., Lansford, 

Pa ..................................... . 
Raritan Traction Co., Perth Ambov, N. J .. .. 
Bristol & Plainville T'way Co., Bristol, Conn. 
Northampton & Amherst Street R y. Co., 

Northampton, Mass ..... .. ......... . ..... . 
G reenfi eld & Turners Falls St. Ry . Co., 

Greenfield, Mass .... ... ................. . 
Meriden, Southmgton & Compounce Tram-

wav Co., Meriden, Conn ............... . . 
Citizens' Traction Co., O il City, Pa ........ .. 
Washington E lec. St.Ry. Co., Washington.Pa. 
Bradford Electric St. Ry., Co. , Bradford, Pa. 
Van Brunt St.& Erie Basin R.R.Co.,Brooklyn. 

$59 ,227 
90,463 

89,163 
95 ,696 

85, 128 

75,832 
78 1 6II 
76,250 
82,895 
84,633 

81,096 

64,094 
48,717 
85,010 

77,913 
74,434 
70,275 

64 ,183 
64,912 
69 ,425 
6o,747 
63,025 

63,9 12 
67, I 55 

62,261 
53,7 13 
59 ,103 
61,091 
58, 768 

60,809 
41,904 

61,264 
56 ,563 
56, 1 So 
52,303 

41,553 

53 ,077 
54,658 
53 628 
49,601 
57,435 
53,65 6 
43,601 

41,688 
43,936 

54,1 37 
52,018 

32,229 

45,062 

42,654 
55,084 

54,679 
32,945 
69,086 

43,510 

44,865 

46,617 
l 5,086 
42,496 
45,300 
48,258 

1902. 

$99,308 
97,328 

93,740 
92,390 

90,333 

90 ,241 
90 ,038 
89 ,035 
88 ,835 
88 ,647 

87,855 

83,847 
81,990 
8 l ,3 l 5 

80,537 
79,751 

79,136 
78,380 
77,929 

71,478 
70,793 
70,405 
70,106 
69,901 

66 ,955 
65,888 

65,737 
64,587 
64,559 
b4,489 
64,2 33 

62,82 5 
62,332 

61,595 
61,437 
60, 560 
60, 505 

60, II0 

60,104 
60,051 
59, 204 
59 ,040 
57,963 
57,680 
56,850 

56, 487 
56,352 

56,106 
56,040 

55 ,8 II 

55,044 
54,323 

53, l 53 
53,023 
52,728 

51,891 

51,617 

51,208 
50,455 
50,402 
50,099 
50,055 

Tota l, 65 companies ..................... $3,903,313 $4,408,531 

COMPANIES HAVING GROSS RECEIPTS FOR 1902 BETWEEN 

$50,000 AND $25,000. 

NAME OF COMPANY. 

Waverly, Sayre & Athens Traction Co., Wav-
e rly, N. Y .............................. . 

Biddeford & Sa co R. R. Co., Biddeford, Me .. 
Kokomo Street Ry., Light & Power Co., 

Kokomo, Ind ........................... : . 
Rochester & Suburban Ry. Co., Roc hester, 

N. Y ................................... . 
H a rrisburg & Mechanicsburg Electric Rv. 

Co., Harrisburg, Pa .................... :. 
Middletown-Goshen Electric Ry. Co., Middle-

town, N. Y ............................. . 
Athens Electric Ry . Co., Athens, Ga ....... . 
Torrington & Winchester Street Ry. Co., 

Torrington, Conn ....................... . 
Norton & Taunton Street Ry. Co., Norton, 

Mass ..................... .. ............ . 
Monmouth County Electric Co., Red Bank, 

N. J .. ................... .. ........ ..... . 
Wilkesbarre, Da llas & Harvey's Lake R y. 

Co., Wilkes barre Pa .. .... ....... .. ..... . . 
Hartford & Springfield Street Ry. Co.,Thomp-

sonv ille, Conn ......................... .. . 
Lewistown & Reedsville E lectric Ry. Co., 

Lewistown, Pa ......................... . 
Fulton St. R.R. Co., New York City ....... . 
Dunkirk & Fredonia R.R. Co.,Fredonia, N. Y. 
City Electric R y. Co.,The, Rome, Ga ....... . 
Ohio River Elect ric Ry. & Power Co., Pom-

eroy, 0 , .... .................... . ....... . 
Newark & Hackensack Traction Co., Ruther-

ford, N. T .. .... . ................... ..... . 
Lawrence·& R eading Street Ry. Co., Law-

rence, Mass ............................. . 
Oswego Traction Co., Oswego, N. Y '. ...... . 
Cha rleroi & West Side St. Ry. Co., Charleroi 

Pa ... ... . .......................... ... . . 
Georgetown, Rowley & Ipswich Street R y. 

Co., Georgetown, Mass ............... .... . 
Middletown St. Ry. Co., Middletown, Conn .. 
Oil City St. Ry . Co., Oil City, Pa ........... . 
Bennington & Hoosick Valley Ry. Co., 

Hoosick Falls, N. Y ..................... . 
Citizens' R. R., Light & Power Co., Fishkill, 

N. Y ......... .. ...... .. ................ . 
Phillipsburg H o rse Car R. R. Co., Phillips-

burg, N. J ......................... ...... . 
Framingham Union Street Ry. Co., Framing-

ham, Mass .. . ........................... . 
Cortland County Traction Co., Cortland.N. Y. 
Athol & Orange Street Ry. Co., Athol, Mass. 
Springfield Electric Ry. Co., Springfield, Vt.. 
Sea View R. R. Co., Wakefield, R. I. ...... .. 
Farmington Street Ry . Co., Hartford, Conn .. 
K ittanning & Ford City Street Ry. Co., Kit-

t a nning, Pa ............................. . 
East Taunton Street Ry. Co., Taunton, Mass. 
Punxsutawney Passenger Street Ry. Co., 

Punxsutawney, Pa ............. ....... .. . 
Franklin Electric Street Ry. Co.,Franklin,Pa. 
Corning & Painted Post Street Ry. Co., Corn-

ing, N. Y ..........................• , .... 
Southbridge & Sturbridge Street Ry. Co., 

Southbridge, Mass .............•......... 
Pottstown Passenger Ry. Co., Pottstown, Pa. 
Shamokin & Edgewood E lect ric Ry. Co., 

Shamokin, Pa ........................... . 
Titusville Electric Tra<:tion Co., Titusville, Pa. 
T a rentum Traction Passenger Ry. Co. , Ta. 

rentum, Pa .............................. . 
South Orange & Maplewood Traction Co., 

Orange, N. J .......................... .. 
W ebster & Dudley Street R.R. Co., Webster, 

Mass ................................... . 
Millville Traction Co., Millville, N. J .... . 
Elmira & Seneca Lake R y. Co., Elmira, N.Y. 
Meadville Traction Co., Meadville, Pa ...... . 
Hamburg Ry. Co., Hamburg, N. Y ......... . 
People's Street Ry. Co., Nanticoke, Pa ..... . 
Haverhill, Georgetown & Danvers Street Ry. 

Co., Georgetown, Mass .................. . 
Cumberland Valley Traction Co., Harris-

burg, Pa ................................ . 
Citizens' Electric Co., Eureka Springs, Ark .. 
Calais Street Ry. Co., Calais, Me ........... . 
Bangor, Hampton & Winterport Ry. Co., 

Bangor, Me ............................. . 
Troy & New England R. R. Co., Troy, N. Y .. 
Sunbury & Northumberland Electric Ry. Co., 

Sunbury, Pa ........................... .. 
Cohoes City Ry. Co., The, Cohoes, N. Y .... . 

lC)OI. 

$ 17,700 
42,799 

38,006 

35,525 

48,707 
39,729 

42,921 

5 l ,341 

36,334 

43,543 

25,206 

33,725 
45,921 
35 ,423 
41,238 

38,066 

47,393 

33,833 
36,531 

37,992 
37,590 
43,241 

37,076 

36,772 

33,745 

36,596 
31,624 
36,199 
33,957 
23,383 
33,099 

29,745 
28,167 

31,561 
23,777 

30,803 

28,329 
28,396 

19,336 
26,418 

26,058 

20,413 

23,193 
16,093 
30,917 
29,576 
21,932 
25,137 

27,002 

17,975 
24,282 
24,376 

24,703 
27,;82 

21 ,..i47 
26,102 

48, 201 

4 7,25 l 

45,028 

44,709 

44,473 
43,694 
43,302 
42,544 

41,228 
41,017 

40,598 

40 514 
40, II3 
39,290 

38,216 

37,866 

37,813 

37,736 
37,617 
37,298 
37,065 
36,569 
36 ,301 

35,865 
35,334 

34,950 
34,424 

33,899 

33,532 
32,945 

32,066 
31,552 

31,525 

30,439 
30,333 
29,901 
29,591 
29,563 
28,580 

28,459 

27,II4 
26,938 
26,790 

26,681 
26,456 

25,074 
2 s,065 

Total, 58 companies, •..••.... ,,, •. , .... $1,850,929 $2,166,688 
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THE USE OF TIMBER BY RAILROADS 

At the meeting of the New York Rail road Club, held on April 
17, a paper was presented by Dr. Hermann von Schrenk on 
"The Use of Timber by Railroads and Its Relation to Forestry." 
Dr. von Schrenk stated that over I 10,000,000 ties were used last 
year by ra ilroacls for renewals, and that in consequence of the 
large amount of timber annually consumed large users will 
soon be unable to depend upon local supplies. He said that not 
only will the price be higher but the consumers will also have to 
pay the higher freight rates incident to getting timber from 
distant sections. 

After this preliminary statement Dr. von Schrenk took up 
the following points: First, the proper management of existing 
tracts of forest lands so as to yield a constant supply without 
destroying the forest; second, replanting cut-over or treeless 
areas not fit for agricultural purposes; third, timber preserva
tion, involving the chemical treatment of timber to obtain 
longer life, and, consequently, insuring the cutting of smaller 
quantities from the existing; forests. 

Under the first point the speaker told of the results obtained 
in Europe through scientific forestry in contrast with the 
wasteful manner in which the forests have been denuded in the 
United States. He said that American lumber companies have 
begun to realize this fact and are adopting advanced methods 
of cultivation. It was his opinion that in many cases it will pay 
railroad companies to buy timber tracts for cultivation from 
which they can draw their annual supplies, and be certain that 
they will not be subjected to annoying delays and high prices. 

Regarding the second point, tree pl anting, this could, in many 
cases, be done on land not fit for agricultural purposes. While 
individual s and private corporations are not likely to set trees 
which cannot be utilized for many yea rs, yet species like the 
catalpa, eucalyptus, locust, the osage orange and others, can be 
used for fence posts in eight to ten years , and for ties and poles 
m from twenty to twenty-five years. Of course, the kind of 
trees to be set depends upon the climate, condition of the so'il , 
etc. Dr. von Schrenk felt that this will be undertaken by rail
road companies as soon as they are convinced that such work 
will yield good financi al returns. H e sa id that it is the duty 
of the State and national governments to undertake the culti
vation of large tracts of slow-growing trees, and to assist th e 
work of private corporations. Recentl y several railroads 
started to set catalpa trees for ties and fence posts, and in proper 
climates and on properly selec ted lands he believed this tree will 
doubtless show ample returns on the investment. 

Referring to the third point, timber preservation, Dr. von 
Schrenk said that a large share of the new timber bought by 
rai lroad companies was fo r repl acing similar timber which had 
become unfit for furth er use. If proper methods of preservation 
be used, the life of the timber will be greatly increased, thus 
reducing the cost of renewals. 

He stated that wood used for structural purposes by a ra il-
1,Jarl will give out c;ooner or later because of wear , decay and 
fire. Such timber m11 st th en be replaced. Renewals involve the 
cnst of new timber. th e labor of removal and r epl aci ng and the 
cost engendered by the di sturbanc e. By preserving wood in 
such a way, for in stance, as to double its length of service, the 
cost of a new piece will be saved, one-half the ren ewal expe nse 
and one-half of the third expense item, plus the interest on th e 
sum of all the savings, from which the cost of the preserva
tive process must be subtracted. 

Successful pre,;erva tion. the speaker sa id , depend s upon such 
factors as what timbers ought to he preserved, the prese rvin g 
method ,; to be used, th e manner of application, etc. As a 
general rule porous woods, whi ch, when not trea ted, soon 
decay. can he used much longer if properly treated, whil e wood 
not porous, anrl trnually longer li ved , will not rece ive much 
benefit, because the preservatives cannot penetrate them so 

easily. H e cited an experiment made by the F rench Eastern 
Railroad. Untreated oak gave an average life of twenty years. 
The t rea tment added fiv e years to this. Untreated beech lasts 
four to five years, while the treated beech has given an average 
life of over thirty-five years. 

Dr. von Schrenk concluded from the various experiments 
made that short-lived porous timber well repaid the cost of 
treatment. H e believed that similar results can he obtained in 
the United States, especia lly as there is st ill plenty of porous 
timber to be had . T he following tentative li st of long and 
short-lived timber s which enter or may be considered as pos
sible sources of ties, poles, posts, etc., was given: 

Long-lived dense timber s. Short-lived porous timbers. 
\i\Thite oak. Red and swamp oaks. 
Long-leaf yellow pine. Beech. 
Locust. Hemlock. 
Ash. Loblolly and lodge-pole pines. 

Gum. 
Tamarack. 
Fir. 
Maple. 

Regarding the preserving methods to be used, Dr. von 
Sc hrcnk said that the principal methods now in use are creo
soting or tar oil treatment , burnettizing or treatment with zinc 
chloride, combined zinc chloride and tar oil trea tment in its 
va riou s forms. the Hasselmann process or boiling in copper
iron aluminum-sulphate. He considered tar oil to be the best 
where the use r can affo rd to use it. In wet climates, he said, 
the combination process involving zinc chloride and tar oil is 
probably better than zinc chloride alone. The Hasselmann 
treatment, while it has shown no conclusive results, is so cheap 
that very little ri sk is involved in trying it. 

Regarding the manner in which the preserving should be 
done, he sa id that all timber should be thoroughly seasoned 
before treatment. Seasoning tests had shown that aside from 
the better condition into which the timber was brought by 
drying, great saving resulted in other directions. A loss of 39 
per cent meant a correspondin g saving in freight. A ll timbers 
should be piled in as open a manner as possible, so as to allow 
the water to evaporate. After the timber is seasoned care 
should be taken as to the quantity of preservative injected, and 
a careful examination should be made at frequent intervals 
to determine the purity of the preservatives used. After treat
ment all timbers treated with a water solution of a salt should 
be seasoned carefully before being laid in the track, or exposed 
to decay-producing conditions. Careful records should be kept 
during all stages of the operations, and when ties are finally 
laid or poles set they should be marked in some permanent 
fashion so that reliabl e records may be kept to determine the 
return which any treatm ent has given. T he speaker advocated 
the use of marking rails for this purpose, and stated that 
several large railroads had already adopted the suggestion. 

In conclusion Dr. von Schrenk sa icl that the general work of 
timber prese rvat ion will have to be placed in charge of men 
specially trai ned fo r such work. and he felt co nfident that when 
the necessity for such men a ri ses th e schools of forestry will 
be able to furni sh them. 

Dr. von Schrenk's paper was fo llowed by one by Professor 
B. E. Fernow, entitled " Rai lroad Interests in Forest Suppli es." 

P rofessor Fe rn ow said that it requires the annual growth of 
40,000,000 acres of well-kept forest to keep in shape the present 
mileage ( about 260,000 mile s) of the United States. T hese 
figures do not include the lumber consumed in car building. 

To give an idea of what the freightage of forest supplies 
meant the speaker sa id that more than one-half of th e present 
lumber products, 50,000.000 tons, will have to he moved by 
rail, and prnbahl y for not less than 200 mi les in the average. 
~o that 6000 million ton -miks will probably not he an over-
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statement, representing, with other forest material s added, a 
freight bill of not less than $ roo,ooo,ooo. 

Professor Fernow said that the evi ls which have attended 
the rapid extension of railroads with regard to timber sup
plies, are not to be sought for so much in the dec imation of 
woo<l supplies needed fo r their construction, but rather in the 
wasteful manner in which the exploitation of fo res ts in genera l 
has proceeded to furnish the freight. In the absence of home 
markets it became necessary to cut wastefully. O nly the better 
sizes and better grades would bea r the long transportation ; the 
rest had to be left in the woods. Moreover, the competition of 
supplies from the many new openings kept woocl values low, 
and had the same tendency to induce wasteful cutting. Com
bined with other causes of waste the price of timber has steadily 
increased. 

Professor Fernow stated that much can be done by th e rai l
roa<ls to preserve th e timber supply. Economy in the use of 
wood has already been begun by replacing wooden trestl es am! 
bridges by iron or masonry. In the use of ra ilroad ties an 
improvement is also noticeable, but progress so fa r has been 
half-hearted. He sa id that thi s condition is probably the fault 
of the railroad financiers, who cannot figure the financial ad
vanlage of a higher present investment which wi11 in sure longer 
life ancl less opera ting expenses. 

Professor Fernow sai cl that sta rting with a raw tie at the 
impossible price of 20 cents lasting six years, which time, ac
cording to hi s canvass, is better than the average, it can be 
shown that .both the sixteen-year treated tie and the twenty
cighl-year treated ti e a re consi cler ab ly cheaper by their mere 
longer li fe if the saving in renewal s is added; and in thi s the 
saving in maintenance and in avoiding losses clue to imperfect 
ties is left out of consideration entirely. Moreover, he be
li eved that the cost of such treatment is placed unn ecessarily 
hi gh , at least higher than when its use has become more 
general. 

The speaker asserted that the pl aces where ties can be bought 
for 20 cents at present a rc probably not many, for white oak 
jumped in Chi cago from 45 cents to 65 cents in two years, and 
cedar ties from 36 cents to 50 cents. He felt confident that 
from now on nothing less than 50 cents will buy a tie with a life 
of five years. Such a tie, if impregnated by the zi nc chloride 
process at a cost of 50 cents with an addition of tie-plates at 
15 cents and the substitution of bolts fo r spikes, may be made 
to cost $1.40, as again st 75 cents fo r the un treated and un 
prntecte<l tie, and if the fo rmer lasts only sixteen years, whi ch 
would be less than it can be made to last with thi s protection. 
if properly a ttended, such a tie, at 5 per cent, would mean an 
annual saving of 7.19 cents, or round $194 per mile, a clear 
dividend wasted by the unprotec ted tie. To this must be add ed 
a further saving in maintenance and by avoiding accidents and 
wrecks, delays ancl losses, accasioned by imperfect ties. 

Regar<lin g metal ties. Professor Fernow believed that the 
experiments made by the Penn sylvania Rai lroad were not 
conclu sive as to th ei r merits. Experi ence on 35,000 miles of 
metal track had demonstrated tolerably well the essential s of a 
properly constructed metal track. It woul<l appear that the 
inverted trough pattern with closed ends is the most successful 
and genera11y commendable form of tie. 

As regards the cost, he made the following general ca lcula
tions: An efficient metal tie for a perfect track with a a 100-
lh. rail- the stan<lar<l track of the future-weighing with its 
fas tenings I 50 lbs. ( effici ent ones for lighter rails and traffic 
weigh 130 lbs.). may cost as much as $2.60 in place, and when 
taken out would have a sc rap value of say 40 per cent of th~t 
cost, or $1.00. Such a tie properly bedded, accor<ling to a11 
experience, would, as far as atmosph eric influences are con
cerned, last practica1ly fo rever, but it would have to last 
mechanically only about thi rty years to make it, by the mere 
length of its life, cheaper than the protecte<l wooden tie lasting 

sixteen years and costing $1.40. If, as it is proper al the 
present time fo r long-ti me investments, interest is figured a t 
3;/2 per cent, and in thi s calculation the metal tie ha s been 
placed at a disadvantage. Again, grea t reduction in main
tenance expenses and in losses avoided by safety and efficiency, 
as agai nst even the protected tie, assure sti11 greater economy 
of the metal track in the long run. 

D r. P. 11. Dudley, in the discussion which fulluw cd both 
papers, remarked that the decay of timber is clue to the growth 
of fungi, whi ch can only be prevented by thoroughly seasoning 
and using preservatives fo r a 11 t imber . He said that a cross-tie 
in E ngland costs $1.25, and when we11 creosoted they are in 
service from twenty years to twenty-one years. In Belgium 
oa k is extensively used for cross-ties. The bark is removed 
from the log, sawed in half, and on the upper rounded portion 
a seat is made for the tie-plate. The en tire heart and sap-wood 
is impregnated thoroughly with creosote, and the ties last from 
twenty years to tw·enty-five year s. Beech cross-ti es are used 
in France. T his forms one of the best woods fo r cross-ties , 
when thoroughly treate<l, in use. U nder flat -bottom rails , with 
sc rew spikes, twenty years to twenty-fi ve years' service is 
secured from them. 

Better ra il fastenings are neede<l, he said, to secure the rails 
to the cross- ties than ordinary spikes. T hi s is for the purpose 
of reducing the looseness of the rai l on the cross-tie. This will 
lessen the strains in the rails, and a lso th e injury to the per
manent way. ·with the broad topped rail s which a re used the 
wheel treads, as they pass over the rail s, hold them in a vertical 
position, and do not depend as much upon the spike for th e 
lateral stability, as upon the proper distribution of the weights 
under the moving wheel loads. \i\Tith round-topped rails this 
statement does not apply, as in that case the lateral stability 
must be secured by the spike or chair. \ Vhil e the sp ike forms 
what may be termed a secure fastenin g, without broad-topped 
rail s, it is not rigid. There is too much looseness between the 
rails and the cross-tie itself to derive the advantage of the 
increased weight of the superst ructure completely as one of the 
elements to augment the stability of the track. \\Tith a more 
effici ent rai l faste ning and treated cross-ties the combined 
stability between the locomotive and the permanent way could 
be increased. 

The advantage of treated cross-ti es. beside increasing their 
durability and preventing waste of timber, wou lcl become ap
parent in many other ways by reducing operating expenses 
upon the ra ilroads. The rail s or the cross-ties can be con
sidered no longer as of importance to the trackmen, for their 
re lation s extend to a ll departments of the rai lroad. This is 
shown by the introduction of the stiffer ra il s, which have not 
only helpe<l to make the perm anent way of greater smoothness 
and stability, but have at the same t ime permitted the intro
ducti on of larger locomotives and cars, with reduced operating 
expenses. 

---+♦♦-----

AL TERNA TING CURRENT FOR RAILWAY WORK 

NEW YoRK, May 20, r903. 
EDITORS STREET R AILWAY JOURNAL: 

On page 740 of your issue of May 16, a statement is made 
purporting to give my views, as recently stated before a meet
ing of the A merican Institute of E lectri cal E ngineers, at 
Chicago. in favo r of direct-current power houses for railways. 
T hi s statement would lead one to believe that I had recently 
changed my opinions regarding the advisability of the use of 
alternating current f~r heavy railway work. 

\Vhat I meant to convey by my remarks, and what I believe 
should have been understood from what I actually said, was 
that I believed in a number of alternating-current power 
houses, distributed along the line, feeding alternating current 
<lircctly into the working conductor at a sufficiently high pres-
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sure to allow these power hou ses to be located a reasonable 
distance apart, for by so doing the use of step-up and step
clown transformers, rotary converters and the ent ire sub
sta tion equipment would be eliminated. This, of course, as
snmes the use of alternating-current motors on th e ca r s, the 
practicability of which, I think, will soon be 
demonstrated. Since I have so strongly advo
cated th e use of alternating-current motors 
for railway work for some years, and am still 
in favor of them, I di slike to find myself 
quoted as being apparently against them. 

BroN J. AR NoLn. 

---•♦• ----

A SHORT WHEEL BASE TRUCK FOR 
CITY SERVICE 

There are many places in city se rvice where 
" swivel truck with a short wheel base is de
sirable. A short wheel base not only makes 
the rounding of curves easier, as far as the 
amount of power consumed and the wear 
nn wheels and track are concerned, but it 
also frequently permits the car body to he hung nearer 
to the ground, which, of course, is always desirable, as it 
makes the car easy to board, and saves time when a car is 
,- topping for passengers. A short wheel-base t ruck, whi ch 
1s known as th e No. 47 truck of the St. Loui s Car Com-

supported on spiral springs over each journal box. The point 
to which special attention is call ed in thi s truck is that the 
side frame s, which are cast steel, are machined off at the ends 
where they are bolted to the angle- iron end fram es. T he joints 
l1 eing machine-fitted in thi s way a very rigid truck frame is 

SHORT \\'HEEL D.\SE nn.,: u z 

~ecured, which gives little trouble from the working loose of 
the bolts which hold the frame together. The constant small 
vibrations to which the truck in city servic e is subjected makes 
thi s feature especially valuable for ·a city truck. The brake
shoes are inside-hung, in accordanc e with the usual present 

practice of the St. Louis Ca r Company, which fact 
lessens the tilting action on the trucks when th e brakes 
are applied. The bolster ha s end springs to cushion 
the end play. The bolster itse lf is in the form of a 
diamond tru ss, 
mat erial used. 

giving maximum strength for the 

CHANGES AND IMPROVEMENTS AT TOPEKA. KAN. 

The Topeka Railway Company, of Topeka, Kan., has 
recently been purch ased by L. E. Myers, of Chicago, 
and associates. rd r. ;dyers is well known as president 
of the L. E. ::\[yers Company, of Chicago, and is identi 
fied with the Peoria & Pekin Terminal Railway and 
various other elec tric railway properties of the country. 
The Topeka & Vinewood Park Railway Company, 
which recently built a new lin e from Topeka to Vine
wood Park, was controll ed by these same parties before 
the purchase of the Topeka Railway Company. Con-

1'1 .,. \ :-;', S ID[ I•: LE\ '. \TI<> ;-;' . \ N I> S ECTIO :-.: OF S l!Ol{T \\' 111-: EL n .\ S E Tl(l1CK 

,,any, is illu strate<! here by dimensional dra wi ngs and by the 
accompanying engra vi ng from a photograph of this truck. 
The wheel l1ase is 4 ft. 6 in ., whi ch, of course, necess itates out
sid e-hung motors. Thi s is the truck which is being used on 
120 new ca rs of th e St. Loui s & S uhur!Jan Railway, and a lso 

,r,11 fifty new cars which are being built for th e Detroit United 
Railway . ft has a spring· bol ster with el lipti c springs 011 eac h 
end, similar t() a sta ndard M. C. I\. passe nge r trnck. This 
l1ol sler is hnng from a rigid lrnck frame, which truck fram e is 

tracb for ahllu t $ 4 00,000 of impro\' ern ent s 1m th e lines ()[ till' 
Topeka Railway ha ve been let to the L. E. l\ lyers Company . 
The track will a ll be relaid with 8-in. Shanghai T -rail nn rock 
balla~t. Twenty-fiv e new cars will he purchased and the pn\\'er 
11011.~e overhau led. , \ 5nn-kw direct-cnnneckd unit will be put 
i11 th e pnvver hou se and entirel y new bnile rs. The Topeka Rail 
way is ca pitali ze<! at $ 1,250,000, and has a funded deht of 
$-1- _so,ooo in 4 1~ per cent f-ir st mortgage bond s. It ha s 37 miles 
llf track. 
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CONVERTIBLE CARS FOR FLORIDA 

T he American Car Company, of St. L oui s, has recently com
pleted an order of convertible cars (B rill patented) for the 
Manatee Light & Traction Company, of Draidentown, F la. 
Bra identown is on the west coast, at the mouth of the Manatee 
River, whi ch flow s into the sea at the opening of Tampa Bay. 
D uring the season there is quite a large population. A short 
steam line connects seve ral town s to th e north and south, and 
with th e troll ey lines makes the place a busy center fo r one of 
its siz e. T he climate. though warm. is subj ect to the severe 
Gulf storm s, which are accompani ed with hi gh wi nds, necessi
t,, ting more protection than th e curtai ns of ordin ary open cars 
c1 ffo rd. Apparen tly this convertible car is suited to widely 
diffe rent cl imat ic cond itions, for in a recent issue the same type 
d car was described as useJ in the State that is fa rthest from 
Flo rida, and whe re the temperature goes man y degrees below 
ze ro in th e w inte r. 

The l\T an a tee ca rs a re 20 ft. 7 in s. long over the end panels, 
~rncl 29 ft. 7 ins. over crown pi eces. From the end panels over 
the crown pi eces is 4 ft. 6 in s. T he width over th e sills is 6 ft. 
J C ins. and over the posts at the belt is 7 ft. 9 ins. The side 

! ' ' 11,-...., 

,2!' •1:; 
~ :· 
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t' ··. !~~ ... 

U>N\'El{TIBLE CAR F <lR MANATEE, FLA 

si ll s a re S¼ ins. x 6 in s., plated with ¾-in. x 6-in. steel. E nd 
:;ili s a re 4¼ ins. x 6 ins. T h ickness of corn er posts 3¾ ins., 
and side posts 3¼ ins. T he cars a re equipped with fo lding 
gates, sand-boxes, angle-i ron bumpers, gongs, ra tchet brake 
handles, radia l draw-bars and revolving seats, a ll of whi ch a re 
pc1 tented specialti es of Brill manu facture. T he cars a re hand
somely finished inside with ash in natural color, and the ceil
ings are of neatly decorated birch. T hey a re mounted on Bri ll 
~r -E trucks with 33-in. wheels , and wheel base of 7 ft. The 
weight of a car and truck is about 14.000 lbs. 

---.. ♦----

A STREET RAILWAY GUIDE FOR ROCKFORD. ILL. 

One of the enterpri sin g printing companies of Rockford, Ill., 
the Clark Company Press, has issued a pocket street railway 

guide for the city of Rockford, with the aid of J. H. Grone
man, general passenger agent of the Rockford & Interurban 
Rai lway. The idea carri ed out in thi s guide is not one that 
would be appli cable in a very large city, but for small cities 
works out very well. Each street rai lway route is taken by 

' ( '. ' 

__ fi ,t,,;· . . 

INTERIOR OF CONVERTin LE CA I{ 

i tse If, and there is given, first, the name 
of the route, after which follows the time 
the cars on this route leave the waiting 
room, past which all cars operate, the time 
the cars on the route leave the outer ter
minal, the time the fir st car leave s the 
wa iting room. and the time the last car 
leaves the waiting room. Then is given a 
li st of the st ree ts which the route inter
sects, then a li st of the points of interes t 
passed by the cars of th e route. In the 
middle of th e book is a two-page map of 
Rockford, with the street railway lines in 
red. ___ _._._.____ _ _ _ 

INTERURBAN CARS FOR CENTRAL 
NEW YORK 

T he accompanying illustration shows th e I.Jody of a hand
some 50-ft. interurban car recently built by the G. C. Kuhlman 
Car Company for the A uburn & Syracuse E lectric Railroad 
Company for operation on the lines between those cities. This 
is the first car completed in the order for the equipment of this 
road. It is 50 ft. long ove r a ll and is constructed according 
to the regular Kuhlman standard. The car is finished in solid 
mahogany with trimmings of heavy bronze, pantasote curtains 
and birdseye maple head lining highly decorated. It is fur 
ni shed with Hale & Kilburn walk-over grab-handle seats, and 
is equipped with four Vves tinghouse 75-hp motors and the L-4 
co;1troller. The A uburn & Syracuse Company, it will be re
membered, purchased the handsome private car built by the 
same company and exhibited at the D etroit convention. This 
car will be used on special occasions. 

50-FT. I NTERU RBAN CAR FUR AUBU RN AN D SYRACUSE 
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FINANCIAL INTELLIGENCE 

\VALL STREET, May 27, 1903 
The Money Market 

The feature of the mon ey market las t week wa s th e surpri singly 
large mo1·e1111:nt of eurrency to thi s city from th e interior. Ac
co rding to es tim ates, net reeeipts from thi s source amo unted to a t 
least $5,000,000, whi ch was co nsiderably the la rgest tot al for any 
week thi s season. Had it not been for thi .:; timely help, bank ·r e
se rves would have undergone a h eavy r eduetion through the com
bined effeet of go ld exports and withdrawals of cash to eomply 
with the IO per cent trust eo mpa ny rese r\' e requirement whieh 
must be sat is fi ed by th e rst of Jun e. As it was, th e banks lo st in 
last Saturday' s statement $1,300,000 cash, but , loans deereasing 
upwards of $5,000,000, surplus r ese rve sli ghtly more than held it s 
ow n on t he week. Shipments of gold to Europe and South 
Ameriea h~ve amo unted altogether durin g the current month to 
more than $10,000,000. It is tru e that thi s heavy outgo has not 
lieen felt to the ex tent th at mi ght have bee n expec ted in soften
ing foreign exch ~,nge rat es. Th e eheck to export s of eo tton , occa
sion .::d by the very high pric es, is sti ll th e main reason why the 
{)rdinary supply of commercial exchange bill s is so seant, and, as 
thi s week' s developments have demon strated, it is a more power
ful inAuenc e in the market than the r ecent large purchases of our 
securities for Europe's aceount. Neverthel ess, demand st erlin g 
ha s fallen off enough from the high leve l of a week ago t o leave 
o nly a doubtful profit upon furth er shipments of go ld. Th e 
chances are, therefore, that , while more gold will go o ut later on , 
exports for the present will no longer be attempted. Th e lowering 
of the Bank of E ngland rate la st Thursday made th e si tuation de
cidedly easier from ·our market 's point of view. In co nseq uence 
o f the halt in the gold engagement s, th e very large curreney 
arrival s from the interior, and the enormous stoek market liqui
dation, money rat es have hard ened only sli ght ly during t he week. 
Call loan s are supplied abundantly at 2 ½ per cent, and, although 
offerings of time loan s are not as fre e as they were a short while 
ago, sixty and ninety-day mon ey is obtainable at 4 per eent and 
six-months money at 4½. It does not see m likely that there wi ll 
be any change in these quotations fo r seve ral weeks at least. 

The Stock Market 
Another violent outburst of liquidati on carried stock pric es dur

ing the past week to the lowes t levels of the sea son. In faet, many 
of the lea ding issues reach ed the lowest figures ,sinee 1901. Th e 
remarkable feature about this deeline is that it was n ot aecom
panied by any outside developments which could sati sfac toril y 
explain it. The simple truth seems to be that a number of promi
nent speeulative interests found themselv es in a positi on where 
they were forc ed to let go hurriedly a large quantity of c1t oeks. 
To understand this one must r emember th e fact that th ere are vast 
issues of new securities which were left on the hands of under
wri ting synclieates when the investing public withdrew from the 
market a year ago. Not being able to r ea li ze r eadily on th ese 
assets, some of th e individual syndicate m embers have been com
pelled to let go th eir holdings of marketabl e stocks in order to 
protect their eommitment s in stocks which were unsalable. With 
prices down thirty to fift y points from last September, it goes 
without saying that enormous lo sses have had to be taken, but 
inasmuch as th ese lo sses hav e fallen upon a comparatively few 
rich men, and not upon the community in general, the r esult s 
have not been as serious as might ordinarily be supposed. Not a 
single failure of note has oceurred during all this time, si mply be
cause the rank and file of eommission hou se cli ents have not been 
heavily involved in th e break. Undoubtedly pric es have reached 
a level where they are attractive to investment buyers, and sooner 
or later the market will find an equilibrium where prices will cer
ta inly not be any lower than they are now. But sin ce investment 
purchases are slow at such a tim e in compari son with the o ffer
ings of stocks from speculative hands, no o ne ca n safe ly venture to 
predi ct just when bottom will be r each ed. The format ion of a 
powerful underwritin g syndi ca t e to tak e ove r th e $90,000,000 new 
f'enn sylvania stock has r emoved one very cn nsidera ble source of 
un easiness. The steadiness di splayed by Pennsylva nia shares dur
ing the la st few days indicate s a much more co nfident fee lin g on 
the part of outside inves tors, and the he~t opinion is that the 
worst is over so far as thi s stock is conce rned. In other quart er s 

of the ma rket there is al so prett y good ev idenee that the se lling 
has eulminated. New York Central and th e E ri e shares partieu
larly may be mentio ned in th is conn ec ti on. It is only in th e 
·western ra11road issues that th e po sition is still uncertain. 

Of the local tr ac ti on stocks th e h ea viest se llin g of th e week 
oceurred in Brooklyn R apid Transi t , chi efly because there is a 
larger spe cul a ti ve ele ment in thi s th an in th e oth er members o f 
th e group. In both I'vi anh att an and M etropo-l itan liquidation has 
bee n comparatively light and both sto cks have rallied we ll when
ever pressure was r em oved fr om the g eneral market. Wh en no r
mal conditio ns a{e r estored it will probably be fo und th at th e 
ava ilabl e supply of both these stock s is Yer )' sm all around eurrent 
prices. 

Philadelphia 
Street rail way specialties in Philadelphia were not much tron

bled by th e week' s liquidation in o th er quarters. In some cases 
pri ces have actually advanced as compa red with a week ago. 
Union Tractio n and R apid Transit have been the stronges t s·ock s 
on the li s t, the fir st -na m ed, after a declin e to 45½ , re coverin g 
q uickly to -r6Ys , while the seco nd ro se three-e ighths of a point to 
11 % . The hol ders of R apid Transit stoek are given until July 6 
to meet the ca!] on the $3,000,000 subscr ipti on payment. A 
friendly feeling exis ts in speculati ve ci r eles toward both stocks 011 

account of th e rapidly increasing earnings of their property. 
PhiLldelphia Tnetion is o ff a half a point to ¢ ½ , American 
R ailways on a few sca ttered sale s kept steady at 47¼ - , Phila
delphia Company eommon was pressed for sale, falling from 
42¾ to 41 ;/4 . Only a singl e transac tion in th e preferred is re
ported at 48. Union Traction of Indiana comm on sold at 75 and 
on the n ext sa le went to 80; the preferred changed hand s at 51 ½. 
Other sales of th e week inelude Fairmount Park Tran sportation 
at 26, Consolidated Traetion of New J ersey at 67½ and 67 ;¼ , Rail
ways General at 3¾ , Indi a napoli s Street Railway at 82¼, Pitts
burg Traction preferred at 51 ½ , San Francisco R ailway preferred 
a t 53 1/:; , Roeh ester Pa ssenge r at 75 and Thirteenth and Fiftee nth 
Street Passenger a t 317. Bond sales includ e Elect ri c P eople' s 
Tractio n 4s at 99, P eople' s Passenger 4s .at ro4¼, Philadelphia 
Company Consolidated 5s at ro2, U ni on Traction of Indiana 5s 
a t ror½ to ror, and Newark Passenger 5s at II6. 

Chicago 
Prices have been rather irregular in Chicago durin g the week. 

Scarcely any seales at all have occurred in Union Traction, but 
the bid price has dropped a point to 3;¼ . l\Ios t of the prineipals 
in the affairs of the company have left the city. vVest Chieago and 
North Chicago, on the other h and , have rallied, the former se llin g 
up as hi gh as 65 and th e latter as hi gh as 125. City Railway so ld 
down fro m 204 to 200 ½ . The president of the company h as de 
clared himself in favor of a speedy settl ement of the franehise 
matter, hopin g, h e says, th at everythin g po ss ible will be done on 
the pa rt both of the city a nd the railroad company toward reach
in g a busin ess- like so lution of the problem. Among the elevated 
stock s Lak e Street has been th e stron gest of any around 5½ , the 
main eonsideration being the progress of the reorganization plans. 
Northwestern showe d r enewed weakness, se lling down to 201/s . 
Metropolitan common rose at one tim e to 24, but fell baek to 23. 
The prefe rred so ld at 70. South Side ehanged hands at ro3. 

Other Traction Securities 
The Boston mark et for trac tion sec unt1 es has been unsettled, 

but not , on th e whole, any lower. Boston E levated holds ve ry 
steady around 145 ¼ , and so doe s W es t End eommon around 
gr ½ and th e preferred around u2½. l\Ia ssachu se tt s Elee tri c com
mo n sold as low as 28½ and the preferred was firm at 86 to 86¼. 
V erv little busines s bas been transacted in Balt imore durin g· the 
weeic Uni ted Railways issue s h ave va ri ed very li ttl e, th e stock 
sellin g a t 12¾ , the in co me bonds from 68 to 68¼, and th e ge neral 
mortgage 4s a t 93 ¼ tn 93. Knoxvill e Traction 5s so ld at IO I, 

a nd Nort h Baltimore Traet io n s s at r2r. Sal es on the New York 
curb durin g th e wee k com prise America n Lig ht & Tra ct io n 
co mmon from 79 to 78 1/2 , th e preferred fro111 <J8½ to CJ7 t<> •)7 1 'j, St. 
L oui s Tran sit at 25 ½ , Ca md en and Trenton at 3, vVa shi11 g to 11 
Traction co mmon at r 1}~ a nd rr ½, Nassa tt El ectri c 4s al 83 1

/; , 

and N cw Orleans 4½s at 83 ½ . 
Dl'lroit U nited lee! in th e sellin g a t Cin cinnati last week. Th e 

sales were only 365 shares , hut the ra nge was unu sual, openin g 
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at 81 _\;4, dropping to 75 ),/2. aHd then st rcn g-thenin g tu 79. Cincin-
11:1t i Street Railway \Ya , cum paratiY ely quiet, the sales numbering 
321 shares at a range of from 13.-i\ 2 to 133\ 2. Col umbus Railway 
common is enjoying a strong demand, but o nly two lots cam e 
out at ro2; a short time ago thi s stock was se lling at around 85. 
The preierred \\"as in good demand at ro(J. Cincinnati. CO\·ington 
& Newport com mon ranged from 361 2 to 371 ,S on sales of 350 
shares. In the bond li st Zanes,· ille R ailway, Light & Power 
Company led. $31.000 worth selling at the old fi g ure, ror. Co
lumbus. Del aware & :VIa··inn bon ds so ld to extent of $27,000 at the 
same figure. Twel\' e thousand dollars worth of N or~hern Ohio 
Traction 4s so ld at 62 1,j, a decline from la~t sa les. In Cl e,·eland 
$8,000 worth of the North ern Ohio Traction 4s sol d at 6r and 6r ½ . 
the lowest yet r eached. :i\Iiarni & Erie Canal bonds sold «t 5-6, also 
a low mark. Cl eYcla nd City was th e most ac ti \'c stock. The first 
sale after the an noun cement of th e co nsoli dati on was at ro9, ten 
point s above la st sale. It advanced tn r 10, and then rea ct ed to 108. 
Hea,·y offerings at these favorable figur es cau sed th e stock to de
cli ne to ro3, wher e it became inactive. Sales were r 120 shares. 
Cleveland Electric r each ed the hi gh point of 861 i and then 
dropped back to 83. Sal es numbered only 260 shares. One bloci.;. 
o f Northern Ohio Traction sold at 22 1 ,S , a decl ine of 1}s from last 
sales. Toledo R ailway & Light so ld off in sympathy with New 
York. fi fty sh ares goin g at 29;/2 , as compared wi th 32½ fo r recent 
sales. D etroit Uni ted weakened for th e same cause, a small lot 
selling at 79 ½ . 

Iron and Steel 

T he iron market continues in a sumewhat un se tt le d condition. 
wi th prices for pi g-iron still t endin g downward. Bu si ness in thi s 
department, however , is Yery light, whi ch take s away considerab ly 
from the signi fi cance of the decline. It is well und erstood that 
owing, fir st . to the anthracite coal strike. and, seco nd, to the 
freigh t b lockade, th e pig-iron quotations of last autum n and win
te r were abnormally high. That p ri ces shot; ld he seek ing a no r 
ma l level aga in, th erefo re. should not be di-q ui etin g. The placing 
of the Steel Corporation· s or der fo r 200,000 tons of pi g-iron for 
!he second half year at $19.35 per ton, promises to have a steady
ing effect upon the market. Business in the steel trade keeps up 
ve ry \Yell, with special acti vi ty in st ructural material and tin 
plates. Quotation s are as fo llows: Bessem er pig-iron $19.50 to 
$20.00, Bessemer skel $30.50, and steel rails $28.00. 

Metal .s 

Q uotation s for th e leading metals are as follows: Copper q ¾ 
to rs cents , tin 28 7-16 to 28~,s cents, lead 43/8 cents. and spelter 
S·Vi cent~. 

Security Quotations 

T he following table shows the pre sent bid quotations fo r the 
lead ing traction stocks, and the active bonds as compared with 
last week: ' 

Clo sin g Bid 
May 19 l\lay 26 

American R ailways . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 47½ 47 
1\urora, Elgin & Chicago ........ • . ............................... a29 a29 
Doston Elevated .................................. , ............... 14S 145 
Brooklyn R apid T ran sit . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 64%, 61% 
Chicago City ............................ . ........ . ................ 200 200 
Chicago l'nion Tract ion (common) . . . . .. . .. . . . . . . . . . . . . . . . . . . . . 4½ 3½ 
Chic ago Union Traction (p referr ed) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 32 32½ 
Clevel an d Electric . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 82½ 75 
Columbus (co mmon) ............................................. 100 100 
Columbus ( preferred) ............................................ 10:i~2 1057/s 
Consolidated Tracti o.n of New J ersey ............................ G7 67 
Co n solidated Traction of New J ersey ~s .......... . ............... lOS 107%, 
D etro it United ............................................ . .. . .... aSl 76 ~'1 
Electric People's Tract ion (Phibdelphia) 4s................... .. !l9 99 
Elgin, Aurora & Southern ........................................ a56 a56 
Lake Shore Electric . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 10 10 
L ak e Street EleYat ed . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 5 5%, 
M anhattan Railway .. ................ ............ ................ 138~'.! 1377,,§ 
M assachu setts Electric Cos. (co mmon)......... . ................ 2,:1;,, 28¼ 
:\Iassachusetts Electric Cos. (preferred)............... . .. . .. . .... ~:i½ S5¼ 
Metro politan Elevated, Chicago (common) ................. . .... ;2:31,:z 21½ 
Metropolitan Elevated, Ch icago (prefe r red )...................... ,0 GS 
l\Ietropolitan Street . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 130 129¾ 
New Orleans Railways (common) ....... .... .................... . 
New Orleans R ailways (preferred) ............................. . 
North American . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 95 92 
No rth ern Ohio Tract ion & Light . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2,l¼ 22 
Northwestern Elevated, Chicago (common)............ ......... 21 20½ 
Philadelphia R api d '1 ransit . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . 11 11½ 

Closing !lid 
May 19 May 2u 

l 'hi!adel phia Tractio n . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . . . . . . . . . 97 UG:J,.i 
St. Loui s Transit (co1~1n10n) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 26 24½ 
Sr,uth Side Eleva ted (Chi cago) .................................. 103 102 
Syracu se R apid Trans it .. ..... .................................. . 
Svracuse Rapid Tran sit (preferred).............................. a79 
Third Avenue .......... ... ........................................ 120 120 
Toledo R ai lway & Light. .............. . ....... . .. . . ............. a30 271

1~ 

Twin City, ~I inn eapo l is (co mmon) ............... .. ............. 109 104 112 

l 1nited Rail ways, St. L o ui s, 4s................................... 84¼ /W/2 

l .' nited R.,ilways, St. L o ui s, preferred).......................... 77 7:l"i 
l.inion Tr action (Phil ad elphi a) ....... .. .......................... ~;;% 41;1,~ 

a A sked. _ _ _ _._. ___ _ 
COMPARISON OF STEAM AND ELECTRIC RAILWAY 

STATISTICS 

The New York Commercial A dve rti ser has g rouped tl,e repor t 
of the Censu s Bureau fo r the street rai lways of the Uni ted S tates , 
a s publi shed in a r ecen t issue of thi s paper, with si mib r fi gures 
fnr the steam rai lroad indu stry in the fo llowing tabl e: 

E lect r ic Steam 
Railroads Rail roads 

N umber of compan ies . . . . . . . . . . . . . . 987 2,057 
L ength of line, miles. . . . . . . . . . . . . . . . 16,648 197,237 
Length of track, mi les. . . . . . . . . . . . . . 25.589 265,352 
Total cars . . . . . . . . . . . . . . . . . . . . . . . . . 67, 199 1,550,833 
Officers and employees . . . . . . . . . . . . 138,183 1,071 ,169 
Salaries and wages . . . . . . . . . . . . . . . . . $84,636,275 $610,713,701 
Capital stock ... .. ................ 1,216,277,989 5,806,566,204 
F unded de!Jt . . . . . . . . . . . . . . . . . . . . . . 929,328,656 5,881 ,580,887 
Total capita lization ............... 2,r45,6o6,645 II ,688,147,09r 
Earnings from operation. . . . . . . . . . . 241 ,584,697 l ,588,526,037 
Operating expenses . . . . . . . . . . . . . . . . 139,012,004 1,030,397,270 
Income from operation . . . . . . . . . . . . ro2,597,693 558,128,766 
In come from other sources . . . . . . . . . 2,907,156 179,746,449 
Net income . . . . . . . . . . . . . . . . . . . . . . . 30,955,233 241 ,sn,318 
Passengers carr ie d ... ............. 4,813,466,000 607,278,121 
P assengers ki ll ed . . . . . . . . . . . . . . . . . 1,2 r6 282 
P assengers in j ured . . . . . . . . . . . . . . . . 47,428 4,988 

Notice is drawn to the fac t that whil e there ar e ten times as many 
mi les of steam track as of elect r ici ty, that the g ross receipts from 
operations of th e electric lines were approximately one-s ixth the 
receipts of the steam lines, so each electric lin e made earnings per 
mile greater by four-ten ths than the steam lines. A lso. that the 
electric li nes a re capita li zed at one-fi fth the capitali zation of th e 
~team lines. or more than twice as much per mile. 

•• 
NIAGARA FALLS CONVENTION OF A. I. E. E. 

T he an nu al convent ion of the A mer ican In st itu te o f E lectrical 
Engin eers will be held thi s year at N iagara Falls on June 29, July 
3. T he paper s to be read on electric r ai lway topics are a ll set for 
the morning of J une 30, 1903, and a re as fo llows: 

r. High-Speed E lectric Railway P roblems, by A. H . A rmstrong. 
2. Storage Battery Ind ustr ial L ocornotiyes, by F rank L. 

Sess ions. 
3. P redetermination in Railway W ork, by F. W . Carter. 
4. Car R un Tests, by VI. E. Goldsborough and P . E . F an sler. 
5. Some Recommen dat ions Concern ing E lectr ical and M echan

ical Speci fi cation s fo r Trolley Lin e Insulator s, by Samuel Sheldon 
and J . D. Keiley. 

6. T he Storage Battery in Sub-Stat ion s, by vV. E. Goldsborough 
and P . E. Fan sler. 

Papers wi ll be read on electric power transmiss ion topics and 
oth er allied subjects . 

•• 
STRIKE AT MONTREAL 

The employees of the Montrea l Street Railway and the Montrea l 
Light, H eat & Power Companies went on strike Saturday, May 23. 
T he rai lway company cont rols the urban transportation fac ili ti es of 
the city and suburbs, wh ile the power company con t rols the elec
trical fi eld, except a few small private plants. T he ch ief co nten
tion is recognition of the unions. though both sets of men deman ct 
an increase in wages. The st reet rai lway and electric ligh t men 
st ruck last F ebruary when a sett lement was made by which the men 
received an advance in wages. Agreemen ts signed then are repmti
a ted. Both compan ies absolutely decl ine·d to receive deputations 
representing the unions. 
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THE CONSOLIDATION AT CLEVELAND 

The detail s o f the consolidati on of the Clcv clan cl E lectric lbi l
way Co mpany a nd the Cleveland City R a il way Company are r apid ly 
being perfeeted. It has been announced that the o rig ina l plan of 
merging the two compa nies into one concern w ill p robably be aban
doned, and that ins tead the presen t charter and nam e of t he 
Cleveland E lectric R ai lway Company w ill be r etained , that com 
pany s imply buying a ll th e assets an d assuming a ll th e liabi li t ies 
o f th e C leveland City R a ilway Compan y. To do th is it wi ll s imply 
be n ecessary to increase the eapita li zat ion a nd a u t ho ri zed bon d 
issue o f the Cleveland E lectr ic, and application for permission to 
make thi s chan ge will be ma de a t on ce. If thi s p lan proves success 
ful. as it undo ubtedly w ill , t he con so lida tion w ill be greatly sim
plified and wi ll becom e operative within six ty days. The com•· 
bined capita li zat ion of the t wo compani es a t presen t is $2.3,400,oou, 
a nd thi s wi ll p robably be th e capi tal stock of the new company. 
P resident A ndrews, of th e Clevela nd E lec tr ic Rai1way, an nounces 
t hat uni ver sal tran sfer s w ill be iss ued within a very few clays. As a 
matter of fact, these tran sfers have been pr inted and are ready for 
in st a nt di st r ibu tion . R egarding t he poss ibi lities of applications for 
n ew franch ises and the g ra nting of reduced fares, the officia ls de
cline to be inter viewed, and it is bcliend tha t as has·alrcady been 
intimated in the S TREET R AIL\\'.\¥ J ou1rn.\L_. the (]Uestion of reduced 
fare will be m ade the basis fo r application for extended fra n chises 
a t som e la ter dat e. 

\Vhil e it has n ot been officia lly announced, it is generally under
sto od that S en ato r lVI a rk H a nna, at present president of the Cleve
land City R a ilway, will becom e cha irman of the board of dircctor,
o f the compa ny, and tha t Horace Andr ews and J ohn J . Stanley will 
be president and general m an ager respecti,·e ly. 

Accountants for the two compa nies are at work tabulating figure ~ 
whic h will be used as the bas is fo r new schedules. The number of 
through lines will be increased in order to reduce the use of 
t ran sfers to a minimum. On e ch an ge that has been decided upon 
is to extend th e St. Clair S treet line to con nect with the Euclid 
Beach Park lin e, thereby tak ing a g reat deal of hea\'y traffic off of 
the Euclid A venue line, bes ides savin g at least a mi le in the route 
from the center of the city to the popular resort mentioned. An
oth er aim in changing routes wi ll be t o shun t as m any cars as 
poss ible away from the Public Square, thereby reducing the 

.congestion a t thi s point . T h e changing of rou tes will, of course, 
necessitate th e entire r eclass ifi cat ion of runs a nd the systems ofi 
handling cash and t r an sfer s. · 

T he r etir em en t of S en ator H anna as p resident of th e Cleveland 
City Company will pra ctically rem ove h im from active s treet rail
way work. F or more than t wenty years h e has been closPly identi
fied with thi s work, and has devoted a g rea t portion of his time tu 
it. As cha irman of the board , hi s dut ies wi ll pertain almost wholly 
to the fin an ces of th e bi g com pany and to the o u tlining of policies. 
l\T att er s o f d eta il will b e left t o oth ers. 

Mr. A ndrews, as presiden t of t h e company, will be one of the 
m ost importan t factors in t he street r ai l way wor ld. A s is generally 
known , he is identified with t he Utica & l\fohawk V a lley R a ilway. 
one o f the la rgest c ity an d int eru rban systems in New York Stat e, 
bes ides being inter es ted in other railway properties in seyeral sec
tion s o f the country. H e is a di rec tor in the Lake S hore Electric 
R ail way Company, and was recen tly offered th e presidency of tha t 
corporati on , but h e decl ined to accept, preferrin g to devote his ener
gies to th e development o f th e Clevelan d ci ty system. 

----♦----PROVISION MADE FOR JOINT OPERATION BY AN 
INDIANA CITY 

The city o f C ra w fo rd sv ill e, Inrl. , h as recently passed an ordinance 
whi ch prov id es that a ll st reet o r in teru r ban cars coming into 
the city shall be opera ted over the lines o f on e company or ~ys
tem. T he pa ssage of the ordin ance sett les a con test for a franch ise 
betwee n the Con solida te d Traction Company a n d the Indianapoli s 
& No rthwes tern T ract io n Compa ny , a nd th e franchi se it se lf is of 
general int e res t becau se of its almost uniq ue p rovi sion s. Th e ordi
nance gives th e Con so lidated T r action Co rnp ;rny the right to hnilcl 
o n a ll o f th e principal s tr eets in Crawfo rd sv ill e, an d it mig-ht he 
co n strued as a n excl usive fra n chi se. The sec tion of th e ordinance 
that provid es for th e con structi o n of bu t nnc system within the 
c it y says: 

The pu rpose of th is orrlinancc is to rcrJttirc all street r:ii lway or intcr
urha n cars entering the c ity of Crawfor dsvi lle and opcrating thc1·ci 11 l,y elec
t ri city to use t he tracks anrl overhead construction of one sy, tcm or com
pan y, in order th at the public safety may he suhsc rvcd and the best inte rests 
of t he publ ic a nd the city of Cr awfor dsvi lle may he promoted, and to this 
end sairl Comm on Counci l has ordainl"d an d doth he reby ordain, in consid
eration of t he acceptance of th is or,linancc 1,y said Consoli,la tcrl Tr;ic tion 
Company, its successors and assigns, sha ll he given the rig-ht to build a line 

on the said strccto of the sa id city l1ncin na:ntioncd to n,cct any other i11lcr
url,an or electric company sccking entrance to said city, and that when such 
line is so built hy saitl Cunsolidatcd Traction Company, its successors or 
ass ig ns, :::.~1id other interurban co tn pany or con1pa11jt'S seeking entrance to ~aid 
city shall be required to enter said city over and upon the lines of sai,I Con
solidatc<l Trnction Company, its successors or assigns. 

T he ordinance provides for a toll of 4 cents lo be collectcrl by 
the Con solidated Traction Company from such other companies 
as enter t h e ci ty over its tracks-2 cent s for each passenger com
ing into the city, and 2 cent s for each passenger going out of the: 
city-one-half of th is amount to go to the city for the use of its 
streets. ----•~---

THE STRIKE AT BRIDGEPORT 

On May 26 th e strike of the employees of the Con11cctirnt l{;1ii
way & Lighting Company at Bridgeport was as far from a settle
ment as it was the day the motormen a nd conductors went out . 
The company positi vely refuses to submi t the diffieulty to arbitra
tion, and it is upon this ba sis that the s trikers hope for a settk
mcnt. The police seem to have the situation thoroughly in hand ,. 
and the company each day is steadily increasing its ser vice. (Ju 
May 21 all the lines were in regular operation throughout the day, 
a nd since that dat e a limited service has been operated at night. 
Remembering the demon stration s and riots of the previou s Sunday, 
special precaution s were taken to provide a dequate 9rotection on 
Sunday, May 24. Two hundr e<l deputy sh er iffs we re on hand, with 

,, instructions to make arrests a t the fir st show of violence, and 
it was rumored that the police had riot guns within ea~y reach. 
There was not the s lightest sign of disorder, how eve r, and ca r s 
were operated from ea rly morning nntil 8 o'clock at night. On 
Monday the electricians and linemen o f the company went out on 
strike in sympathy with the conductor s and motormen. The com
pany has fill ed the places of these men, a nd its service has not been 
interru pted. The strike ha s, of conrse, completely paralyse d trade, 
people from the n eighboring town s aYoiding the city altogether. 
The directors of the Bridgeport Business lVI en' s A ssociation, in 
consequence, have thoroughly ca1wassed the si tuation, :md have 
decided to call a meeting o f the association fo r Thursday, May 28, 
when a liberal discu ss ion of the ques tion will be had. ·~ 
LUNA PARKt CONEY ISLAND-SUGGESTIONS FOR STREET 

RAILWAY PARKS 

At Coney I s land, that pleasure ground of innova tions, to which 
New York's million s flock for a m usement in the warm weather, 
t h ere has just been opened to the public, grouped in one enclosure 
a nd under o ne management , a se ri es of attractions that for their 
diversity and o riginality will satisfy the most exacting sea rcher 
for pleasure and recreation. This ~mall city, or New York's vVorld 's 
Fair, as it ha s come to be known, officially is call ed Luna Park. 
The attractions presented are for the m os t part so elabo rate that 
adoption of them for str eet railway parks is o ut o f the question, 
except by large companies; but the street railway manager who 
visits New York this year will be repaid hy visiting the new park. 
fo r there is snre to be sugg;es tecl to him by the attracdons idea s that 
may be carried o ut by him on a less elaborate scale. 

The park co,·ers twe nty -two ac res of land. At the entrance is a 
monster arch cm·ering half of an enti r e city block, and at each tor, 
corner gracefully rest mammoth m onolith s. From these, as far as 
the eye can see, ri se from the ground, pr ett ily shaped structures 
dnwn the Court o f Honor at the right of which is a Venetian City, 
t rue to det ai l in its architcclnral design and with a grand canal 
making its cnurse along the fountain line, upon the \\ a lcr~ of which 
a rc th e boats with the gaudy attired guncl"liers, singin g to tl1c 
music nf guitar a 11cl m;rnd()lin. On the other si de from the entrance 
tn th e Court of H onor arc :-ituatcd the th ree illusion ~pccla ck~. 
J<ir st of a ll is a Trip to the l\Inon, whi ch , ~incc the l'an<\mcric111. 
has liccn made complete in every idea. Nex t is a 111"11~tcr li:1 ltk 
ship , with it s turret s, and awe-inspiring guns protru din g- fr<1111 the 
l,rca~tworks l,ehind, high ;tlJfJ\"C th e heads nf those wa lk ing alH111t 
the park. \i\fithin its wall~. which arc shaped tn rl'prcscnt f◄'orl 
·1 lamilto11 ;md New York Ray is presented a r"~tly scenic spcnack, 
k11ow11 as the \Var o f Vlorld -;. Th is sl 1nws an :1ll:1ck 11pn11 New 
York H arbor hy the 11avics ()f the ,\ ]lied Power~. with th eir "w11 
ullirnalc cl csl rllclion and rlefc;1t. l'assing· ;111 electric fu11 11 tain, ther e 
is presen ted tn view a larg·cr l,uilding· th;111 any cx positio 11 has cvn 
before constructed. In side thi s one may make a trip with Jule s 
Verne, ''Twenty Thou sand Leag·ucs Under the Sea," 0 11 a jollrncy 
from Luna Park to the Nnrtl1 P ok, at which point the ho;1t finally 
glides under th e water, with a submerged iceberg, at the top of 
;vhicl1 is cl isc1J 1Tn°d :l11 Esqlli1lla11x village with Esq 11imau x: clogs 
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and s leds and P olar bear enjoying life amid icebergs made possi
ble by a r efrigerating plant. T he passengers al ight and are guided 
around the cities of ice, by the E squimaux. After touring through 
innumerable grottos an iceb erg theatre is di scovered wh ere by 
means of thirty-eight different scene-drop s forty -six hundred elec
t ric lights and a gauze-scene panorama 3½ mile s in length a de
lightful transfo rmation is witnessed, beginning with K ing Frost, 
and terminat ing with the beautiful scene of the Aurora Borealis. 

Around in the differen t parts of the grounds a re the scenic river:, 
and babbling brooks,Japanese gardens, Old Germany, Littlt> Ireland, 
with every county made of the real sod from the natmar counterpan 
across the sea, the Grand Casino, A lhambra and Convention Hall, 
the Infant Incubators, the Hippodrome with Wormwood's M onkey 
T heater; the Mi le a M inute Shoot the Chutes, a new sensation al 
ride; Sea on Land. a Chinese T heater with a new Ching Ling Foo, 
the Midnight Express, by which one may take a trip on a real rail
way train from Luna Park to Buffalo, Filipino Vi llage, Hindoo 
Village, J apanese Village, Singalese and Hawaiian s. Two immense 
ci rcus rings stand out at either side of the electric tower in the 
lagoon. In each of these strange and wonderful acts are going on 
all of the time. Over the water at a height of 200 ft. are aerial 
artists of every kind, high wire walker s, and trapeze performers. 

----•♦------

CHICAGO CITY RAILWAY TAKES UP FRANCHISE 
NEGOTIATIONS 

The local transportation committee of the Chicago City Counci l ~ 
met May 21 for the fir st time since election, and the fo llowing 
communication was received from President D. G. Hamilton, of the 
Chicago City Railway Company: 
l "r an k I. Dennett , C hair man Committee L ocal Tran sporta tion , City Council, 

Ch icago: 
Dear S ir- The c ity having sec ured the enabling legislation it so ught , the 

way is n ow open, as I understan d it , fo r a settl em ent o f the " trac tion ques
tion," and the Chicago City Railwa y Company asks your committee t o t ake up 
negotia tion s a t once to that end. 

T h e compa n y asks for immediate acti on with th e 1110,e confidence because 
the inte rests of the public as well as the company are invo lved. The question 
of time is on e which is pe rhaps of even m o re importance t o t he c iti zen s gen
e1 ally th an t o t he com pa n y. Tha t portion o f the publi c w hich th is com pany 
serves is dem anding a m ore e ffici ent service, a nd thi s ser vice the compa ny is 
a nx ious to g ive as soon as poss ibl e. Not o nl y th e pe r son a l com fo rt a nd con
ven ience o f th e indi vidua l c iti ze n a re in vo lved, hut ve r y m an y business inter 
ests , oth e r tha n those o f thi s compa ny, a r e depe ndent u pon th e speedy sett le
m ent of th is m atte r , 

No undue haste is urged , only th e prope r expedition of a business affair in 
which so many inte r ests are concerned. The r equirem ents which t he city will 
demand o f the company in the way o f impr oved service mean th e expenditure 
of a· large a m ount o f m oney. The necessary chan ges in t rac ks and equipment 
cannot be completed quickly. P owe r ho uses must be built, machine r y con
st ructed, ra il s la id a nd new cars pu t on. It is n o sma ll undertak in g, and th e 
ti m e whe n the bette r se rvice can be given depen ds prima ril y, as a m atter o f 
course, on the time wh en auth ority is giv en t o s ta r t the work. 

Be lieving that your c ommittee will take the same v iew of the need for a ll 
prope r expedition in th is m atter , t h is com pany desires s imply to offer a su g
gest ion as t o th e m ethod o f procedure. 

Th e ch a r ac ter , importanc e an d va riety o f the qu estion s involved have 
a lready bee n full y di sc ussed before yo ur comm ittee, a n d th e appa r ent diffe r 
ences o f opi nion a re pe rh aps m o re o f fo rm tha n su bstance. 

Amon g th ese qu estion s is the o n e o f wha t is a p roper d isposition to be 
made o f the existing valuable n ghts of the compan y in the streets of th e city 
u nder exist ing ordinances, and which it is expected t o wa ive or me r ge in th e 
rights granted by the proposed or d inance. 

Th e q uestion as t o the k ind o f compen sation to be m a de is al so involved. 
Upon t hi s the re is a divis ion o f public sentiment. _S om e citi zen s hold t o th e 
v iew th at 1t should be a direct m on ey payment to th e city. Oth e rs in sist that 
the m o ney sh ould be expe nded by the company in paving th e street s it occu
pies. The p ro pe r po licy to be pursu ed is wholly fo r your conside ra tion and 
dete rminati o n , th e co111pa n y be ing wi ll in g to accept e ither alte rn ati ve . 

These qu estion s cannot be intelligently det erm in ed without t aking into con
s id era t ion, a m on g other th i;1gs, the compan y's liability under the p ropo sed 
ordinance for licen se fees, taxes, street pa ving, street cleaning, sweeping and 
sprinklin g , a nd wha t di sposition is t o be made of tb e rai lway a t th e expira tion 
of the g rant. 

It is the refore r espect fu lly suggest ed th at your committee appoint a sub
committee , who, with your legal counsel, may meet the offic e rs a n d coun sel o f 
thi s company fo r the purpose o f formulating for di scu ssion by your whole 
committee a concr e te s tatem ent o f the terms o f ordina nce for th e settlem ent 
of the "traction question." l~espectfully , 

D. G. H A l\IlLTO N, 
P resi dent Chicago City Railway Company. 

A sub-committee will probably proc eed a t an e:u ly date to take 
up the matter with the Chica go City Railway Company. T he Chi
cago Ui1ion Tract ion Company pre sented no communication at 
th e m eetin g. 

Sub-committees of the local tr an sportation committee were ap
pointed on franchi ses , subways, service, and elevated railwavs. 

T he Northwestern Elevated Rai lroad Company asked fo r- a fra1t 
chise to extend the road north to the city limits. 

THE row A RAILROAD COMMISSIONERSt REPORT 

The report of the Iowa Ra il road Commiss ioners for the year 
. ending June 30, 1902, has just been issued. This is the fir st report 
of that commis sion to be made since the la w put interurban electric 
railways under the jurisdiction of the commi ss ion. The Waterloo 
& Cedar Falls Rapid Transit Company is the only electri c road in
cluded in the report this yea r. This company operates an inter
urban line between Waterloo and Cedar Falls, some rural lines, 
and the Waterloo city lines. The following fi gures are g iven re
g ardin g this co mpany: 

WATERLOO&CEDAR FALLS RAPID TRANSIT COMPANY 
Year ending June 30, 1902 

Number shares stock . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 6,000 
Par value .......... . ................ . .............. $6oo,ooo.oo 
M iles of road . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 40 
Stock per mile . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . $15,000.00 
N umber stockholder s . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2 

Bonds issued .......... ............................. $400,000.00 
Bond issue per mil e of road . . . . . . . . . . . . . . . . . . . . . . . . . ro,O00.OO 
Net miscellaneous income . . . . . . . . . . . . . . . . . . . . . . . . . . . 13,248.73 
Cos t of road a nd equipment . . . . . . . . . . . . . . . . . . . . . . . . . . 611,075.52 
Cost of road and equipment per mile . . . . . . . . . . . . . . . . . 15,276.89 
Actual present cash value of road and equipment.: .... 1,024,776.30 
Gross income . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 64,334.93 
Operating expen ses . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 36,685.64 
Income from operation ........ ·. . . . . . . . . . . . . . . . . . . . . . 27,649.29 
Interest on funded debt . . . . . . . . . . . . . . . . . . . . . . . . . . . . 20,500.00 
Taxes . .................................. .......... . 
Income from other sources .... . .................... . 
Total 111con1e . ................. ............. ... .... . 
Total passenger revenue ............. ............... . 
Total freight revenue ............... ............... . 
Total passenger and freight earnings ................ . 

Maintenance of way and structures : 
Repairs of roadways ................. .............. . 
Renewals of ties .. . .................. .............. . 
Repairs and renewal s of bridges and culverts ......... . 
Repai r s and r enewals of buildings and fixtures ....... . 
Other expenses ..... . ........................ ...... . 

Tota l .. .. ... . .. . .................................. . . 
Maintenance of equipment: 

Repairs and r enewals of passenger cars ............. . 
Repairs and renewals of shop machinery and tools .... . 

Total .. .. . . ... . ..... .. . . ... . ................. . ... .. . 
Conducti ng transportation: 

S uperintendence . . .. ...... . ...................... · .. . 
Engine and roun d-house men ...................... . . 
T rain service ........ . .... .. ...... . .......... . ..... . 
Train supplies and expenses ........................ . 
Loss and damage .................. ................ . 
Injuries to person s ................. ................ . 
Adverti sing ...... . .................. ............ .' .. . 
Other expen ses ..................... ............... . 

Total conducting transportation ..................... . 
General expen ses : 

Sa lar ies of general officers .... ..................... . 
In surance ........... . ........ ..................... . 
Law expense ......... .. ......... ... . .. . ............ . 
Stationary and printing ...................... . .... . . 
Other expenses ...... . .......... ................... . 

Total genera l expcn ,,es . ......... ..... . ...... . .. . ... . 
Percentage of expenses to ea rnings ......... . .. . .... . 

____ ,.. . ..__ ___ _ 

214.00 
13,248.73 
40,898.00 
52,859.26 
11,475.67 
64,334.93 

$2,824.91 
51.56 

J42.94 
145.86 
843.13 

$6,493.33 

$1,812.62 
2,266.17 

I0,942.31 
230.89 

41.70 
1,658.65 

677.42 
4,964.62 

$22,594.38 

$1,29.4.97 
423.76 
570.60 

71.50 
1.228.70 

$3,589.53 
57.02 

POWER STATION COSTS IN GLASGOW AND DUBLIN 

Some figures are presented herewith of the cost of power at the 
large generating stations in Glasgow and Dublin, which figures may 
he of interest to American readers, a lthough the conditions are 
somewhat different from those in the United States. Both sta
tions were designed by H. F . Parshall. 

Referring first to Glasgow, the system consists of a generating 
sta tion equipped entirely with three-phase generators. Energy is 
transmitted a t 6300 vo lts to five sub-stations located at di fferent 
parts of the system where it is tran sformed and converted to contin
uous current of 550 volts by mean s of rotary converfors. The result 
for December is given as fo llows: The total cost of operating 
pe r kilowatt-hour, generated in the power stations, is .25 d. or 0.5 



STREET RAILWAY JOURNAL. 8II 

cents; the cost at the sub-station switchboard is .29d. or 0.58 cents 
per kw-hour. The cost of s upply sub-station cost s, maintenance of 
plant in generating station and sub-station , maintenance of cables 
and overhead system, is 0.732 cents per kw-hour. 

The Dublin generating station is designed on lines similar to 
those of Glasgow, but fo ur-fifths of th e ene r gy gen erated is sup
plied directly to the tramways, while one-fi fth is generated and 
transmitted to sub-stations for transformation and conv ersion . T he 
cost per kilowatt-hour during December, including operating, 
maintenance, and r epa irs, is 0.76 cents per kw-hour at the gen era t
ing station, and 0.788 cents per kw-hour, including sub-s tation 
cost :. 

THE CHICAGO ENGINEERING & CONSTRUCTING COMPANY 

The Chicago E ngin eering & Constructing Company, with a capi
tal of $250,000, has acquired the es tabli shed engin eering and con
tracting busin ess of the well-known firm of W eston Brothers, 
Chicago. T his fi rm, which cons isted of Charl es V. \ Vest on anci 
George Weston, wa s organized two and a ha lf year s ago to car ry 
on a genera l engineering and contracting business. I t has paid spe
cial attention to examinat ions, consultations and reports upon pro
posed and existing steam , electric a nd elevated railways, and has 
carried on the construct ion in many instances. A mong the recent 
accomplishments of the firm, may be mentioned the des igning of 
the intramural transportation system for th e Louisiana Purchase 
Exposition at St. Louis, which has been adopted, and the very 
important assistance r endered to Bion J. A rnold in the preparation 
of his report to the local transportation committee of the Chicago 
City Council, fo r which they received due credit in the report. 

The officers of the company will be Charles V. W es ton , president, 
George W es ton, vice-president; George A. Yuille, secr etary and 
general manager, and Hervey B. Hicks, counsel. Messrs. Addison 
E. Wells, Fred A. W ells and Edward B. Burling, a ll of Chicago, to
gether with the above-nam ed officer s, will make up the board o f di
rectors. M essr s. Charles V. W es ton and George Weston are already 
so well and favorably known to the profession that a reiterat ion of 
their past accomplishments seems unnecessary. 

George A. Yuille will be recognized as the fo rmer vice-president 
and general manager of the West Chicago Street Railroad Com
pany, and an officer of o ther stree t railroad propert ies in Chicago. 
His service has covered both the construction an d operation of 
properties, and he is known to those familiar with thi s fi eld as a 
manage r of great force, tact, skill and ability. His connection with 
th e new company will enable it to reorganize existing properties and 
bring them up to the best modern standard of practice. 

Messrs. Addison E. Wells and Fred A. W ells a re known through
out the country as leading building contractors, in wh ich fi eld they 
have been engaged for many years. They operate under the name 
of Wells Brothers Company, and are now carrying on the con 
struction of large buildings in Chicago, Baltimore, Philadelphia, 
New York, and elsewhere. T heir connection with the above com
pany is an assurance to th e business world of its stability and a 
warrant of conservative and tfficien t management. 

For a number of years Hervey B. Hicks, who is a Chicago attm
ney, was engaged in eng ineering service on W es tern rai lroads and 
irrigation works, and recently ha s made a special study of the elec
tric railway fi eld , all of which will make hi s ser vices peculiarly va l
uable to the new or~anization. Edward B. Burling is a member of 
the firm of Bentley & Burling, Chicago atto rneys .. 

The Chicago Engineering & Constructing Company is now carry
ing on the supervis ion of construction of several electric rai lroads, 
among which may be men tioned the line from Rockford to Free
port, Ill., and is preparing plan s and specification s for extensions of 
ex isting properties. It is prepared to m ake surveys, estimate,,, 
plans and specifications; examinations a nd r epor ts upon proposed 
or existing properties, with recommendations for improved ope ra
tion when desired. 

It will take contracts to construct s team, electri c and elevated 
railways, bridges, buildings, tunnels, subways, viaducts, wharves, 
piers, manufacturing, gas and electric l ight plants, and wi ll make a 
specialty of creating new electric ra ilway propert ies deliver ed witll 
operating organization perfected and in actua l operation. After 
making in ves tigation of the physical condition and operating prac
tice of ex istin g properties, the company wi ll undertake the rehabili
ta tion of such properties, reorgan ize opera ting force s and bring up 
entire systems to modern standards of practi ce, at the same time 
developing r evenue-producing poss ibilities which have been over
looked or neglected, and reducing operating expenses to a minimum. 
On account o f the rapid construct ion o f electr ic rai lroads during 
a period when so many improvem ents in type and econnmical opera
tion have been made, th ere is a la rge fidd fo r activity in thi s lin e. 
T he offic es will lie at 711 Merchant_s' Loan & Trust Building .. 

THE STRIKE AT DUBUQUE 

A strike began on the lines of the Union E lectric Company, of 
Dubuque, Ia., May 6. May 5 a committee representin g the newly 
organized di vision of the Amalgamated Association of Street Rail
way Employees of A merica presented the fo llowing agreement to 
Genera l Manager F. L. Dame, and reques ted him to sign it: 

i\I emo1andum of agreement ente red into between the Union Electric Com
pany, of Dubuque, I owa, party of the first part, and the Amalgam ated A sso
ciat ion of S treet Rai lway E m ployees of America, Divi sion 329, o f Dubuqu e, 
10wa, party of the seco nd part. · 
\Vitncsse th : 

1. That in the operating of lines o f the party of the first part, both parties 
he:reto agree that a ll busin ess shall be tra nsact ed between the. properly accred
ited office rs of each party hcrc:to. 

2. A ll difficulties herein after existing between the parties hereto shall be 
st:ttled by the respectiv.: committees appointed by th,~ parties he reto. 

3. In a ll cases w,1ere mtmbers are laid off or discharged from th e service of 
t he company a eupy of the charges agai nst said employee sha ll be furnished 
the sec rda r y of the association within forty-eight h ours and whe re men a re 
su spended as punishment the s uperintendent sha ll n otify the prope r office r o f 
the assceiation o f how long they intend to su spend sa id m ember or m embers. 

4. Any member of thi s a ssoc iat ion under thi s agreement laid off as punish
n, ent and after investigati on fou nd not at fau lt shail be r einstated in his for
m er pos ition and be paid fo r the total number o f days that h e is la id off by 
the company at the number o f hours per day that hi s run on the time tab le 
call s for. 

5. In case the assoeiation suspends a member wh o is an employee of the 
ce,mpan y for an y violatio1~ of their laws or rules they shall r equest hi s sus
pt:nsion in writing signed by the officers of the association. The office rs o f the 
company sha ll suspend the employee thu s requested at once without pay until 
~uch time as the assoc ia tion request his reinstatement. 

G. That a ll coaductor s and moto rmen sh all be members of thi s association 
a r.d must be turned in for initiation within thirty days from the time th ey 
were put on to practice; they shall take ou t a pe rm it ca1d from the associa
tion, paying a compen sation of one dollar for the same. 

7. That when a regu lar man is pu lled off hi s ru n a nd an ext ra man put in 
hi s p lace, t he extra man sha ll be paid the same wages as regu lar run call s fo r, 
and when an employee is ea lled fo r special duty he shall receive fu ll time re
garding the period of t im e eith er under or over th e h ou r. 

8. Tha t a ll members of t hi s division be given fr ee transportation over the 
cc-mpa ny's lines either by passbook or card. 

Mr. Dame told thi s committee that he had no authority to sigr. 
such an agr eemen t, and would refer it to the board o f directors ; and 
that on account of the absence of some o f these directors it might 
not be possible to give them an answer inside of a week. T his was 
apparently sati sfacto ry to the committee. A t the end of the con 
ve rsation Mr. D ame r equested two m embers of the committee, who 
were respectively the presi dent and secretary of the union, to turn 
in the company's property, as they had been di scha rged several days 
previous ly for violation of the rul es. On the succeeding day the 
oth er three member s l'f the committee wa ited upon General Mana
ger Dame and demanded peremptori ly the rein statement o f the 
two m en in question , and one other. This Mr. Dame promised als0, 
to refer to the ' board of director s; but the commi ttee demanded 
an immediate answer, "yes" or "no", and fa iling to secure thi s, left 
with the intimation that the cars would be stopped. Later in the 
day a committee from the Trades Council presented the same de
mand to the man agement, and received the same answer. Between 
S and 6 p. 111. the manager received a telephone m essage that unless 
the men were rein stated, the cars would stop at 8 p . m., and the 
cars were taken to the ba rn at this time. T he company immedi
ately notified the m en that those in the employ of the company at 
the time of the strike who desired to return to work the nex t day 
a t the required time could do so, and adve rti sed loca lly for men. 
Failing to obtain these locally, the company attempted to sta rt 
the cars with outside men severa l days later, but were successful 
in running only about two haurs, when the cars were stopped by 
rioter s, with but little a ttempt on th e part of the police to protect 
the cars. When operation of the ca r s was begun, the firemen of 
both the ra ilway and lighting stations walked out, but new m en 
wer e substituted. After the ca rs had been stopped, rl1 e men drove 
the firemen fr om both station s : but the company has been able to 
keep its ligh ti ng plant in ope ration. T here seem s to be some ques
tion whether thi s strike is endorsed officia lly by the offi ce rs of th e 
A malgamated A ssociation, o r whether it is not proceeding on local 
a uthority only. 

The reply of the company to the demand s of the committee was as 
fo llows: 
T o the E mpl oyees o f the Unicn Electric Company~ (:cntkmen: 

On i\ lay a a eomm ittcc representing ":\111alga111ated .\ ssoeiation of Street 
l{ai lway Em ployees of J\meriea, Jli vision :;~~. of Dubuque-, fowa," called upon 
Genera l Manager ])c1m e, and submitted 1n him a fo rm of agreement or con
tract bet ween said divi s ion and the Union Electric Compa ny, a n d asked that 
sa me be exec uted hy sa id company. i\[r. Dame informed t he committee that 
he would present the matter to ou r hoard of dired11 r s as soon as a 111ccl ing 
cuuld he had. 

\Ve recogni ze the ri ght nf ever y man t11 join or not lo join any o rgani za-
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tion, and we arc rc aJy al all times to hear and eonsidcr eomplaints wh ether 
made indi\'iduall_v, ur collccti,·cly, by our employees in any matter touching 
their welfare or ou r mutual benefit. · 

\Ve are willing to investigate any case of suspension, and if the same is 
found to be unjust, to reinstate such suspended employees, without loss of 
rank or pay. on account tbereof. 

In the matter of free tra nsportation of employees, tour present rules are 
tl:ose of the American Street Railway J\ssoeiation, and there are objections t o 
making a change, but we will try to make some arrangement on this point that 
11·ill be satisfactory. 

\Ve cannot, however, agree to discharge competent and trustworthy em
ployees, s imply because they decline to join any organization, nor can we 
in ~ist that employees shall hccome members of any organization-in short , we 
see no fair, just and practinble way , except to leave to each employee abso
lute freedom to join or not to join any organization as i1c himself may deter
mine. \ Ve use the langtwge "f the ant hracite coal strike commission in which 
all inter ests were represented and whose finding was unanimous. "The eom-

THE ORGANIZATION, METHODS AND WORKS OF THE 
ST. LOUIS CAR COMPANY 

It is always of value to inquire into the methods and secrets of 
success of the success ful business man or the successful business in
stitution, and to learn what are the essential elements which have 
gone into the make-up of a great industry. 

T he St. Louis Car Company was started at St. Louis in 1887. Its 
growth for the fir st ten years of its life was steady, though not as 
remarkable as during the last six years, dur ing which latter time 
it has advanced so rapi dly as to be the wonder to every one who has 
visited the works in recent years. T hat this company has grown so 
rap idly, is an evidence of systematic and up-to-date methods of 
manufacture and modern equipment, as well as a study of shop costs 
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FIG. 1.-l'L\N UF PRESENT J\NlJ PRUl'OSED PLANT OF ST. LOUIS CA R COl\lPJ\NY 

mission adj Lldges and a wards: That no person shali be refused employment, 
or in any way discriminated against, on account of membt:rship or non-mem
bership in any labor organization, and that there shall be no discrimination 
against, or ir.terference with, any employee who is not a member of any labor 
organization by members of such organization." 

The eontract submitted to us by your committee is, in substance a nd spi r it, 
such that we cannot properly agree to. 

UNION ELECTRIC CO::\IPANY, 

By F. D. STOUT, 
President. 

J. R. LINDSAY, 
Seeretary. 

Shortly after the strike began the comJ_Jany made a 11roposi tion to 
leave the entire matter to a board of arbitration. The strikers re
plied to this, wishing a board composed of one selected by them, an
other selected by the company, and the third by these two. As the 
reinstatement of the three men was the cause of the strike, and not 
the refusal of the company to sign the agreement, the company 
agreed to leave this matter of the discharge to such a board; but 
before the company's answer was in the hands of the Mayor, the 
strikers withdrew their proposition on the ground that they had no 
confidence in the good fai th of the company. 

and methods which will admi t of la rge orders being bid for a t very 
low rates. 

In the fi r st place it will be well to consider the arrangement of the 
company's present plant, the methods for handling n{aterial, and the 
proposed extensions and improvements. The company originally 
started works in the southern par t of St. Louis. In 1898 new shops 
at Baden in the northern part of the city were erected. The present 
manufacturing equipment is therefore thoroughly modern. In Fig. 
I is shown a plan of this company's present plant, together with the 
addition which will be made immediately. The shaded portions 
show the buildings of the present plant. The new buildings are not 
shaded. T he company's property is entered by railroad tracks from 
the east. T he eastern portion is devoted to lumber yards. Near the 
lumber yards at the northern end of the property is the mill where 
all the wood-working machinery is located. A 50 per cent additio'l, 
to this mill, as indicated, is being built. Adj oining the mill are 
buildings devoted to blacksmith and machine shops, where the truck 
work is done, as this part is very much crowded. Because of the 
increase in the company's truck business, new blacksmith and ma
chine shops, 320 ft. by 549 ft., are being built in the southern portion 
of the yards. South of the machine and blacksmith shops there is 
an erecting shop for the truck work, which is to be more than 
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doubled, as seen by the plan. The large brass foundry is in the 
so utheast corner of the present yards. T he other addi tions a lready 
mentioned consist of an extens ion of the office, and an extension 
of the car-erecting shops. 

It will be seen from the plans that a ll o f the car-erecting and 
painting is done in the buildings to the w est of the transfer table 
which serves the plant. On the east side of the transfer table are 
the mill a nd machine shops and a ll truck work. The lumber in 
coming into the plant is fir st unloaded into the lumber yard a t the 
eastern part. It is then taken a s used onto cars operated by the 
company's electric locomotives o r push cars, and delivered to the 
wood-working mill. The parts, after having the machine work 
completed in the mill , are loaded on push-cars and taken to the 
cabinet shop directly opposite the mill. A djoining the cabinet shop ,_ 
which is in the northern part of the car-erecting shops, is the im
mense fl oor space of the erecting shop given to the actual putting 
together and pa inting of cars. The cars a re not moved from the 
time their erection is begun until they are entirely completed. A ll 
the erecting, painting and fini shing is done with the car in the same 
spot. The two tran ser tables se rve as an extremely easy means of 
switching material, trucks or cars fr om one division of the plant 
to another, as the transfer table practically se rves every building 
in the plant. Of co urse there a r e tracks through all of the bui ld
ings, but these a re not indi ca ted in the accompanying plan. All 
th e s,vitchin g of ca rs in the yards is don e with the company's elec-

\ 

shops a signal system is provided whereby the line shafting can be 
stopped on short notice in case of accident. 

Compressed air is m;icle extensive use of in all parts of the shop 
fo r operat ing vortable drills and riveters for all of the erecting work 
which cannot be easily performed by hand. 

H owever , probably the most interes ting thing in connection with 
this g reat factory is the organization of the work so that the gen
eral manager keeps constantly informed as to the progress of every 
part of every job which is in 1.he company's shop s. It is tc, this, no 
doubt, that much of the company's success is due. General Man
ager H. F. Vogel runs the establishment with a remarkably small 
amount of reel tape, while at the same time keeping 1lloroughly in
formed as to what is being clone in all departments. In order to 
do thi s, semi-weekly meetings are held, the time se lected being 
immediately after the noon lunch, at which time the heads of de
par tments get together for the purpose of reporting as to th~ progress 
of work under their charge. This meeting takes usually about 
thirty minutes. From forty to forty-five men are present. The 
a ttendance at this meeting includes the superintendents, depart
ment heads, foremen, and, in fact, a ll who have charge of work for 
which they are held responsible. At this meeting the genera l man
ager asks as to the progress of each job, and if any foreman is being 
delayed by the lack of particular parts it is r eported, and the fore
man supposed to be furnishing the parts causing the delay must re
port as to the reasons for the delay, in order that difficulties of thi s 

FIG. 2.- ELECTRIC LUCOMOTIVE HAULING TWELVE CARS 

tric locom otives, one of which is seen in Fig. 2 hauling out a train 
of t we lve fini sh ed cars. 

The capacity of the car-erecting shops a llows from 228 to 356 car 
bodies to be on the floor under way at one time, depending .upon 
the size of the cars. At this plant 2250 m en a r e now employed, 
which number will be immediately increased to 2750 if the men can 
be obtained. The capacity of thi s plant now is about 3000 ca r s 
per year. 

As r ecently noted in these columns, the St. Louis Car Company 
ha s purchased the works of the Laclede Car Company, and the 
Laclede plant wi ll be used to fill the small er o rders received by thh 
company, since the St. Louis Car Company's large plant is bette1· 
adapted to the filling of large order s than is the Lacl ede pbnt. This 
Laclede plant has a capacity in its erecting shops fo r fifty cars, and 
the output capacity is about 500 ca r s per yea r. At the La clede plant 
250 men a re employed, which wil1 be increased to 500. 

The growth of the St. Louis Car Company's busin ess, which has 
been so phenomenal , is as fo llows : In 1887, capacity, 6oo cars 
per annum; 1898, 1000 cars per annum ; 1900, 1500 cars; 1902, ::qoo 
ca rs ; 1903, 3500 cars. T he latter figure, of course, includes the 
Laclede plant. Besides this there is the large output of trucks. 
Altogether the company is capable of turning out $5,000,000 worth 
of car s and trucks a year. T he figur es g ive n a re, of comse, the 
capacities of the present shops. As wi ll be seen by the pbns in Fig. 
I , the enormous increase in the machine and blacksmith shops will 
provide fo r additional needed faci lities in the manufacture of trucks 
and steel channel bottom s. The addi tions to the mill and erecting 
shops will provide fo r a substantial increase in the ca r-building part 
of the business. It was thought at the time the new shops were 
built that they would provide for the growth of many years, but 
a lready they are badly crowded to take care of the work. 

An automatic sprinkler system for fire -extinguishing has been 
put in over the whole plant, and elabora te preca utions are taken to 
prevent fire from gaining headway. Employees living near the 
shops are organized into a fire department for quick work at night 
when the shops are shut down, although at the present time the 
shops are in operation night and day. Tn the mill and machine 

kind can be located quickly. Every one goes to these meetings fully 
posted as to the progress and condition of every job t:nder hi:. 
charge. A stenographer is present to take notes of the reports made 
by the different foremen. No formal report in writing is made, but 
each man simply answer questions as to the progress of h is wort,, 
and since record is kept of answers made, every man is, of course, 
watchful that there is no delinquency on his part. All work is so 
sub-divided that some one is responsible for the progress of every 
part of every job and is keeping close track of it. At these works 
L. Rubenbauer is superintendent, assisted by G. J. Smith, who 
looks more especially after the truck manu fac ture. l\fr. Smith 
was fo rmerly master mechanic on the St. Loui s & Suburban Rail
way. vVilliam A. Sutton, formerly presiJent of the American Car 
Company, is supervisor, looking after and advi sing regardi n g new 
work ge nerally. The work is divided as follows among foreme n: 
E r ecting shop, paint sh op, blacksmith shop, machine shop, mill, 
cabinet shop, car rigging, car finishing, brass foundry, lumber 
ya rd s, receiving clerk, drafting room and shipping clerk. 

Besides the semi-weekly meetings, for business purposes held after 
lunch, there is a monthly dinner and meeti ng of the supenntendcnts, 
fore men and employees in re sponsible charge oi work, which is 
familiarly known around the works as "l\fr . Vogel's gnod time." 
These meet ings are held the fir s t Saturday of each month. Dinner 
is se rved in the company's lunch rooms, and after dinner a genera l 
di scussion follows which is taken part in by all employees. At these 
meetings matters of improvement in shop methods or shop eqnip
ment are discussed. Any proposition brought up is open for dis
cussion by every one, and debate is encouraged. At these meeting~ 
every one stands on the same footing, without rega rd to the posi
tion he may occupy in the company organization. Many valuable 
suggestions as to improvements in shops, machinery and methods 
have resulted from these meetings. If an employee has a sugges
tion to make it is welcomed at these times, and its good and bad 
points are sure to be brought out by the discussion of it which 
follows. 

To the street railway man, in fact, a visit to th ese works is a 
libera l education in all nutters relating to car construction. 
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CAR FENDER TEST 

On May 22 the E clipse car fend er wa s t ested in the presence of 
several officers of the Brooklyn H eights Railroad Company. Ben
jamin Lev, the inventor of the fender, s tood in the center of the 
track and was struck by the fender when the ca r was rnnning about 
6 miles an hour. The fender immediately picked him np , and lVlr. 
Lev jumped out without even a sc ratch . The second time the car 
was speeded np to nearly 21 mil es an hour and struck Mr. L ev. 
Aga in the fender caught him, and th e inventor scrambled ont still 
smoking hi s cigar. 

To show tha t the fender could a lso pick np small obj ects, a bag 
abo ut 3 ft. high, fill ed with sand and shavings, weighing about 25 
lbs., was placed on the track. The car ran against it at different 
speed s, but in every case the fender picked up the bag. 

The front o f the fender is u snally inclined about 45 <l egs., but on 
striking an object over a foot high it becomes ho ri zontal. The de
vice is made entirely of iron, with the excep tion that th e front 
g rid is fitt ed with a h eavy rubber hose. Thi s hose, when st rikin g 
a n obj ect , acts like a pnenmatic cn shi on . To prevent th e h ose 
from bein g injnred a thin rod run s throngh its len g th. 

This fender is manufactured by the Eclipse Car F ender Company, 
o f Cleveland, Ohio. 

----♦----

STREET RAILWAY PATENTS 

UNITED STATES PATE NTS ISSUED l\IAY 19, 1903 

[This d epa rtment is co ndncted by W . A. Ro senbaum, patent a t 
to rney, R oo m No. 1203-7 Nassau-B eekman Building, N ew York.J 

728,238. Car Seat; Lonis J anson, Brooklyn, N. Y. A pp. fil ed 
bet. 6, 1902. Details o f const ruction of a rever sible car sea t. 

728,313. Trolley; George E. Smith, Exeter, N. H. A pp. fi led 
A pril 5, 1902. A snppl ementa l wheel is monnted in a spring
actnated frame and is a dapted to remain in engagemen t with th1 
condnctor after the m ain wheel ceases to contact therewith. \Videly" 
diverging arms fir st direct the wire to the snpplemental wheel, after 
wh ich the spring on the t ro lley arin force s the main wheel into 
place. 

728,324. Third-Rail E lectric R ai lway; Samnel B. Stewart, Jr. , 
Schenectady, N. Y. A pp. filed July 5, 1902. The rail is provided 
with a roof plate and a rod beneath it, the lat ter monntE'd in the 
insnlators to se rve as a foo t gna rd. 

728,428. E levated E lect ri c Railway; Wa ss ily Varzar, St Peters
burg, Ru ssia. App. field Oct. 27, 1899. A truck rum u pon an 
ove rhead strncture and has a car suspended from each side. 

728,540. Motor Control System ; Frank E. Case, Schenectady .. 
N. Y. A pp. fil ed J an . 6, 1902. A pparatns r endering it impossible 
to oper ate the motor controlling switch improperly in a multiple 
un it system. 

728,590. Lock for Controller Handles; J ohn B. Linn, Shenec
tady, N. Y. App. fil ed J an. 29, 1901. At bonndary points between 
city and snburban districts an inspector hoards the car an d adjusts 
the limit of movement of the contro ll er handle so that the motor
man cannot nm faster than the law permits in each di str ict. 

728,636. A utomat ic Life Guard or Fender for Tram Cars; \Vill 
iam T. \Vatson , Victoria, Canada. Relates to an antomatic trip 
fo r dropping the fender in case it strikes a person. 

728,637. A utomatic ·wheel Gnard for T r am Cars: William T. 
Watson, Victoria, Canada. A pp. fil ed Dec. 12, 1902. Con sists of a 
pilot board, a g uard, a locking device therefor, a hori zontal trip bar
rearward ly and upwa rdly curved a rms pivoted to the pilot board 
and conn ections between the pivoted a rms and the lockin g device 
to r elease the latter and allow the gnard to drop by g ravity. 

728,659. Coll ector for Use on E lec trica lly Propelled or Lighted 
Vehicles. Benjamin H. Bedell, London, E ngland. App. filed May 
16, 1902. A magnet monnted on the car ha s pole pieces carrying 
spring supported finger s which a re n ormallv wi thdrawn from the 
roa dway, but when presented to an iron bntton in the r oadway are 
pulled downward into contact to establish electrical co111wction be
tween the button and car. 

728,736. Adj nstable Hou sing for Cars; J oaquin A. De Macedo, 
Leventhorpe Hall, Connty of York, E ngland. App. fil ed Oct. 30, 
1902. An adjustable framework and curtain s for the upper por
tion of a double-decked car. 

728,792. Car T ruck: John A. Brill, Philadelphia, P a. App. 
fi led Aug. 18, 1902. Vertical movements of the truck frame at 
either end are r es isted by suitably a rranged springs. 

728,822. Means for Operating the Points on T 1 amwa v or Like 
Tracks; Stan islas Zylberlast, Manchester, E ngland. App. fil ed 
Nov. 3, 1902. Relates to improved m eans fo r moving a switch 
point from the car: also the points in connection w ith overhead 
::-1ectrical equipment. 

PERSONAL MENTION 

MR. WILLIAM S . BLIGHT, presiden t o f the Ridge Avenue 
Traction Company, of P h iladelphia , Pa., is dea d. Mr. Blight was 
seventy-eight year s old, and had retired from active bu siness li fe 
»evera l years ago. 

MR. T. C. PEN INGTON, secretary a nd treasurer of the Amer
ican Street Railway Associat ion, and trea surer of the Chicago City 
Rai lway Company, suffered a sad bereavement last mon th by the 
death o f hi s wife. Mrs. Penington's dea th wa s not u nexpected, as 
she had been seriously ill fo r a long time. The interment occurred 
a t Princeton , Ill. , where Mrs. Penington former ly res ided. Shel 
possessed an exceptional number of very attractive qualities, an d 
Mr. Penington ha s the sympathy of a ll h is friends in h is loss. 

MR. F. L. FULLER, genera l manage r of the Q ueens County & 
Suburban Railway Company, was elected last week a d irecto r of 
the company. Mr. Fuller has been connected with the company 
about two m onth s, enter ing upon hi s duties immediately after hi s 
res ignation as genera l manager of the U ni ted Power & Transporta
tion Company, of Phil adelphia. He is planning a number of im
provements to the sys tem and h is well -known abili ty in street rail
way organization and developmen t should have most benefici al 
effect on the future of thi s impor tant road. 

MR. C. E. COLLINS has r esigned as superintendent of con
struction of the Cincinnati Traction Company, of Cincinnati, Ohio, 
to become general manager of the T opeka Railway Company, of 
Topeka, Kan., where a consolidation o f local companies has just 
been effected. Mr. Collins has been with the Cincinnati Company 
for about seven months. Before h is conn ection w ith the Cincin
na ti Company he was snperinten dent of the North A m erican Rail 
way Construction Company, of Chicago. Mr. Collin s, in a ll, h a~ 
been connected with rai lways and ra il road bui lding for the past fif
teen years. 

MR. R. T. CRANE, president of th ~ Cr ane Company, of 
Chicago, about a year ago publi shed a booklet g ivi n g the results 
of an investigation made by him r egar ding "The Utility of an 
Academic o r Classical Education for Young M en who have to 
Earn Their Own Living and Expect t o P ursue a Co mmercial 
Life." T he treati se attracted m uch attent io n , and the author 
afterwards d ecided to go in to the subject som ewhat further. He 
has now issued a revised ed it ion, which is n o t only a unique pub
lication, but a very valuable con tribution to the litera ture of a 
fi eld that has been sadly neglec ted by most m en in Mr. Crane's 
position. Hi s facilities for obtaining data and hi s wide experience 
and observation have enabled h im to p resent t he subj ect in a very 
attractive form. 

MR. W. W. \VHEA TLY, formerly superintenden t of the Brook
lyn .R apid Transit Company, has j 11st accepted the position of 
snperintendent o f the ra ilway department of the Public Service 

W. \V. WI-IEA TL Y 

Corporation, of N ew,1rk, N. J. 
This company, as announced 
in a r ecent issue of this paper, 
ha s been formed to operate all 
of the elect ri c rai lway, ligh t
ing and gas properties in 
N ewa rk, J ersey City, Hobo
ken, Paterson, E li zabeth, the 
Oranges and neighboring 
towns, and wi ll control in the 
neighborhood of 300 miles of 
t rack. 

Mr. Wheatly has been en
gaged in rai lway work s ince 
1875, and before going 
to Brooklyn was chief train 
despatcher an d afterward 
assistant superin tendent of 
the B uffa lo d ivision of the 
West Shore Ra il road. He 

started with the Brook lyn Rapid Transit Company as d ivision 
superintendent, but was soon made assistan t genera l superintendent, 
and upon the r et irement of Mr. Ira A. McCormack was made 
superintendent of al l the snrface lines. Mr. W heatly resign ed from 
the Brooklyn system on Oct. 1 last, and has since that date con
tributed several important articles to the column s of th is paper , 
notably one on the Passenger Traffic Problem of Grea ter New 
York, which appear ed in the issues of Jan . IO, J an . 17 and Feb. 7, 
and one on the P hiladelph ia Rapid Tran sit system, which was 
printed in the issnes of March 28, Apri l 4, April 11 and April 18. 
Mr. Wheatly is first vice-president of the New York Rail road Club, 
and for a number of years acted as secreta ry of the eiub. 




