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The Subway Critics 
It is with pleasure that we print m this issue the reply of 

Mr. S tillwell to the criticism on the electrical equipment of 
the New York Subway, offered by, Mr. Tesla and printed 

in part in our issue of June 24. If_ Mr. Tesla's audi ence 
had been confined to electrica l engineers only, no answer 
would have been necessary to hi s comments, as they carry 
their own re futation, but so long as Mr. Tesla chooses to ignore 

l\1 r. Stillwell 's challenge to debate these subj ects before the 

A merican Institute of E lect r ical Engi neers, it is well to place 

the facts before the public. There is so much that is mys,terious 

in the operation of electri cal 111achin ery in the popular mind 

that it mi ght not be surpri sing if certain of the clai ms offered 

in the origina l T esla letter should have left an impression with 

some tha t a r adi cal mi stake had been made in the system 

adopted in the subway. Mr. S tillwell , however , takes up the 

critici sms se ria tim and di sposes of them so completely as to 

leave no excuse for resurrecti ng the subj ect again. 

Fireproofing Cars 
The discussion at the Lake George conve.ntibn of the New 

York State Association on the quest ion, " \1/hat1-can the master 

mechanic of 1the average surface road do to prevent fir es on 

cars, and to render hi s cars more nearly fireproof," develops 

the fact that the minds of many of the master mechanics of 

the State have been working to thi s same encl, namely, the pre­

vention of fir es on cars clue to eleotrical causes. T he t r end of 

opinion seems to be that a ll cables and wiring should be car­

ried in iron-pipe conduits_, or at least in good wood moldings, 

one or two of the speakers rather favoring the latter. Inas­

much as nea rly a ll fires in cars arise from defective wiring, it 

is ex1tremely interesting to note this common recognition of 

the axiomatic proposition that modern transportation condi ­

tions require more painstaking a ttention to the car wi ring than 

t he makeshift methods of not so many years ago. It is safe to 

say that the car-wi ring specifications of the future, if they are 

to be considered compl ete, wi ll call for heavily insulat ed and 

protected flexib l~ st randed cables of ampl e capacity to be ca r­

ried in condui ts, eiither of iron pipe, wood or fire -resisting 

composition ; all cabl es to be located in side the ca r, so far as 
possible, and to be protected by suitab le bushings where the 

ca bles enter and leave the conduit s. For especially heavy 

equipments, a fire-resisting lining under the bottom of th e 

car floor frami ng, and particul a rly over the resistance boxes, 

offers an addi bona! and commendable protection. 

Electric Railway Service and Technical Graduates 
At this t ime of the year, when so many technical graduates 

are seeking for the first tim e pos itions in the industr ia l fi eld, 

it is interesting to consid er the opportuni ties which e lectric 

railway service offers to the man who desires to speciali ze in 

r apid transit work. It is to be feared t ha t in many quarters 

the impression preva ils that elect ri c railway work is a short 

cut to affluence, and that individual progress in it is faste r 

than in any other branch of the engineering industry. Seldom 

does the enthusiastic graduate stop to realize that the great 

bulk of transporta tion work, both steam and elect ric, is com­

pensated by wages instead of salaries. There is a lways a cer­

tain leveling tendency in establi shed engineerin g enterpri ses 

which expresses it self in a clemand for routine work and which 

results in the empl oyment of a la rge number of men whose 

tra ining and compensation cannot in the_ nature of things 
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equal the qualifications and rewards possessed and enj oyed by 
the executives and heads of departments. In electri c rai lway 
work we find no exception to thi s tendency, and the heavy 
pressu re brought to bear to keep operating expenses clown 
often renders regular and substantial advances in salary ex ­
ceedingly s)ow. 

If the graduate of thi s year is unwilling to take up any line 
of work in whi ch he cannot expect quick profits and rapiu ad­

vance in to responsible positions, elec tri c transporta t ion has 
li tt le use fo r him. If the Saturday half-holiday and the nine 
to five hours of the rest of the week are unto him a necessity, 
the operat ion of a modern rapid transit sys tem is somethin g to 
be let severely a lone. A bank or a Government offic e will sup­
ply the desired environment fa r bet ter than the electri c ra il­
way, with its frequent emergency calls, night or Sunday work 

on rush propositions, fo rgetfulness of offic e hours and a gener­
ally strenuous li fe. T he handling of from half a milli on to a mil­
li on passengers per day in the res tricted and congested area of 
the modern large city is no kid g love affa ir, anu the g igantic 
pressure of the public desire for rapid transit often leaves lit­

t le time for the golf links. 

Granted that a g raduate of ab ili ty, fo rce and pe rsistence en­
ters such work with hi s eyes open to the probab ility of a long 
per iod of app renticeship at moderate pay, it still remains true 

that few if any branches of engineering offer g reater possibili ­
ties in t he long run than does electr ic tra nsportat ion. Re­

markable as have been the developments of the pas t quarter 
century in this fi eld, the fu ture unquestionably holds wo1 k in 

sto re whi ch will dwarf the achievements of to-day, as modern 
successes overshadow those of the early 9o's. T he appl ication 
of electricity to cer tain operat ing phases of steam railroad 
work is virgin soi l in thi s country as yet, a lthough the begin­

ning of a mighty development is close a t hand. Real rapid 
t ransit h as as yet been but slowly developed in the la rger cities, 
considering the ever broadenin g requireme nts of increasing 

population and traffic density. T he harmonious uni fyi ng of 
through transportation fac ilities on inte rurban rail ways has 
sti ll to be worked out in a sati sfactory manner, and the stand­

ardizing of electric railway fre igh t business is a long way 
from r ea lization. In the department of motive power and ma­

chinery, the evolution of the steam turbine and the commer­
cial adopt ion of the alternating-current motor open up poss i­
bi lit ies in the des ign and operation of powe r plan ts and rolling 
stock radically diffe rent from previous work, while the more 

gradual development of the gas engine offers many in te resti ng 
and revolutionary opportun ities. The improvement of repair 
shop design and methods, adoption of motor-driven machine 
tools, and the study of new types of cars specially adapted to 
the quick loading and d ischarging of passengers, a re a ll pro­
gressive steps leading to a st ill higher development of the 
effi ciency of the transpor tation machine as a whole. F inally, 
the improvement in auditi ng methods, which marks the more 
recent progressive administra ti ons of electric railway prop­

erties, points to t he greater reali zat ion on th e part of the offi­
cials of the importance of saving time and money th rough the 
prevention of unnecessa ry was te in every department of the 
industry. Perhaps there is no line of ra ilway work in whi ch 
keen analysis counts as much as it does in thi s. The electri c 
railway needs the technical g raduate, and to the man who 
realizes its developing possibilities and makes the most of 
opportunity, it offers an exceptionally interesting career, whi ch 
in many cases wi ll not be destitute of adequate ultimate re­

ward. 

The Value ot Technical Training 
A propos of thi s subj ect, that of the recent g raduaite, a re­

cent address by \Villiam Barclay Parsons befor e a con­
vention of teachers lays beautiful emphasis upon the acute 
need fo r manua l and technical 1t raining to meet the require­
ments of modern li fe. It is a subj ect upon which it would be 
hard to lay too much stress. T he basic idea which M r. P arsons 
used as his text, so to speak, was the change of manual to 
mechanical operat ions in modern civili zation. A hundred 

years ago machinery, save of the simplest sor,t, was practically 
unknown. The operaticms of daily work were not complex, 
and the mani fo ld elabora te trains of manu facture had not ap­
peared. A t the present t ime all that is changed, and there is 
hardly to-day a man, in ciity or country, who does not daily 

come into necessary cont ac t with somewhat intricate mechan­
isms. Trades, fo r the most part, a re no longer handicraft, but 
machine craft, and the best workman is not he who can use a 

plane or a chisel, a bit or a fil e with the truest hand, . but he 
who can most skilfully set the tools and adjust the cut on a 
machine which will do ten men 's work. T he gain in efficiency 

brought about by such a change is enormous, but to make the 
most of it, it becomes necessary to 1train workmen how to use 
the new and compli cated tools with which they have to deal. 
A carpente r, in the modern sense, must not only know the 
tools of a hund~ed years ago fo r the occasional necessi1ti es of 
thei r use, but must learn how to work with a dozen kinds of 

labor-savi ng machines, big and little, and the other trades are, 
with few exceptions, in the same case. 

A fir st-class craftsman, rt: here-fore, must know machines and 

thei r uses, and, moreover , he must understand the principles 
of their use, else they will become hi s masters instead of his 
servants. A man who merely learns how to run a machine is 
in a sorry pligh t if anything goes wrong or if he has to change 
to another j ob . One of ,t he greatest current labor problems is 
how, under modern conditions, to preserve the laborer 's initia­

tive and to make him something of more vit al possibilities than 
the steel and brass st ructure of whi ch he has become a com­
ponent pant. A nd the only way to free him is to so instruct 
him that he can at an hour 's notice maste r a new machine and 
become an expert at operating it in a day or two. The man 
who is familia r with a dozen automatic machines has greater 
resources than he who merely knows the hand 1tools of a 
century gone. But thi s new fac ility implies a broader and 
more thorough training than of old, and the necess ity of ac­

quiring thi s is obvious. T he old method s of training have 
gone with the old methods of work, and our main indu s1trial 
difficulty is that new methods of tra ining have not come in to 
take their place. T o be sure, we have in th is country many 

technical schools, but they do not turn out , nor a re they in­
tended to turn out, skilled craftsmen. \ Viith few ex ceptions, 
they a re engaged in training men fo r the more responsible, 
but less needed, work of the engineer. One cannot decry the 
training of engineers, but the men from engineering schools 

are training themselves to escape the very kind of work that 
the world must have in la rge amount s. T heir ambition is 
laudable, though it does nothing in supplying th e demand for 

skilled labor as such. 
The trade school, in one fo rm or another, must come to help 

the worfd out of its difficulty. It is as legitimate a sequence of 
the age of machinery as the apprentice sys tem was of the age 
of handicraft. There are those who grieve ,that the old 
methods of labor are gone, but the world mu~t leave them with 
their lamentations and make the best of the changed conditions. 
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There may come a change of vision when the present order 
of things will have disappeared, but until it comes one must 

meet the problems of to-day. We need trade schools where 
skilled workmen can be trained to take their places in the 

world's industrial programme, and we need ithem very badly 
and at once. How much of the millions that have been given 

for education in the past decade has been devoted to the up­
lifting task of bettering the workman's condiition? We do not 

grudge the beneficence that has fallen to the lot of existing 

institutions, for knowledge is desirable in and of itself, but 

the sum that provides chairs of A shantee philosophy and 
Thibetan ethics for the benefit of ha! f a dozen be-speotacled 

collegians per year would help in making a hundred young 

workmen steady and efficient, fitted for better places in the 
world. And just at the present. moment the world needs first­

class craftsmen much more than it needs students of the occult. 

Abroad, the current necessity has been felt as forcefully as 

here, and a lready something has been done, but with us there 

is apathy in this phase of education. We have manual train­

ing of a purposeless sort in the public schools, and some work­

manship finds its way into the crannies left among theoretical 

studies in the universities. Between 1these two there is woe­
fully little. From prejudice or false pride there are few schools 
instituted frankly for the purpose of training the workmen 

who shall become the motive power of the world's indu S1t ry, 

and ten such· are needed for every university to preserve a just 
balance of the necessities. 

Train Despatching and Rld Tape 
Red tape usually comes under the head of a n ecessary evil, 

to be avoided as far as possible, but if there is any one place 
where it is justified, it is in train despatching on an interurban 
road. The principal argument that advocates of a telegraphic 

train-order system urge against train despatching by telephone 
is the informality of the telephone method and the fact that 

the recipient of a telephone message is not necessarily a person 

of as much training and responsibility as a telegraph operator. 

We are inclined to think that there is some ground for this 
objection, in that the greatest ,veakness in interurban des­
patching at the present day is a certain lack of formality and 
discipline. The familiarity which sometimes is painfully evi­

dent in the conversation between despatchers and conductors 
and motormen operating cars over the line is not conducive to 

care in giving or receiving orders. If there is one thing that 
a despatcher should studiously avoid, it is such familiarity 
shown, either by himself or by his assistants. It is at bes t 
difficult to educate motormen and conductors in the short time 
available to train them in their duties, and it is very unfortu­

nate if the younger men acquire from their more experienced 

fellow trainmen habits of carelessness in receiving train orders. 
As stated at a recent Indiana convention, the interurban roads 
of the country have all sorts of systems of despatching. It 
can be said to the credit of the business, however, that prac­
tically all of the important interurban roads have despa tching 
system s which approach those of steam ra ilroads in effi ciency 

if ca~ried out according to rules. The principa l points upon 
which diffe rent interurban roads differ is in th e mode of re­
ceiving orders from the despatcher and in the frequency with 
which 't ra inmen must report to the clespatcher. Some roads 
insist on tra inmen taking written orders at a ll t imes; others 
require wri tten orders only under cert ain conditions, while 
others require none at a ll. Some insist tha t the orders should 
he taken by the motorman in writing ancl should th en be read 

back by the conductor. O thers require them to be simply re-

peated back by the motorman who receives them. In fact, all 
sorts of variations between these two extremes can be found. 

The requirement that crews should report fo r orde rs with un ­
necessary frequency can hardly be called a form ality whi ch 
acids anyth ing to t he efficiency or discip line of the service. 
It is better to have crews report for orders as in frequently as 
is consistent with the successful operation of the road, but 

when they clo repor t, it is well to make the receipt of an order 
a matter of sufficient fo rmali ty so that the motorman and con­

ductor a re sure to understand it and realize its importance. 

The Right of the Road 
vVe have, from time to t ime, half in sport and half in earnest, 

alluded to the automobile danger as bearing upon electr ic rai l­

ways, their rights a nd immuni ties. Now, in fact, the thing to 
which we directed attenti on is coming to pass, and we are con­

tinually hearing of automobile routes about to be established 

across country. The ordinary pri vate au tomobile is in no 

proper sense a competito r of the trolley car. It is in about 
the same category a s the so-called "public" coach "tooled" by 

J. A lgernon Chappie for the amusement of others of his ki ne!. 
But the public automobile, carrying a dozen or twenty passen­

ger s and operated for profit, is quite another matte r , since it 

is very likely to gather in a very conside rable amount of profit­
able tourist traffic. H ow well i t can be made to pay is dubious, 

and perhaps the wholesome effect of experience may be felt 

after a season or two, but the thing here material is th at in­

justice by which the street car, whi ch is a safe and peaceable 
tenant of the edge of the highway, is subj ected to severe regu­

lations as to speed, while the publi c automobi le, which is, from 

its huge bulk, a menace to every other vehicle on the road, is 

given the long end of the bargain. T he touri st automobile is 

of no· use whatever to the publi c that owns the highways 
which it abuses; it is merely an apparatus fo r the conversion 

of public property to private gain without compensating bene­

fits. A trolley line is of use locally, but thi s coming nuisance 

of an automobile line is qui te otherwise. It is of value prac­

tically only as a money ge tter to its owners, and contributes 

nothing whateve~ to the up-keep of the roads which it dest roys , 

save in its local habita tion. It cer tainly should be made r igidly 
to adhere to local speed regulations and should be subj ect to a 

round license fee in every town whose roads it batters, open to 
revocation fo r abuse of its pr ivileges. It shou ld in no wise be 

allowed to escape the restrictions imposed upon public veh icles 
that run upon and keep in repai r their own tracks. 

Grease vs. Oil Lubrication 
Judging from th e discussion at the Lake George convention, 

and also from the answers received fo r the Ques ti on Box, the 

g rease question is a thing of the past. So nearly unanimous 
a re the opinions, the conclusion is warranted ,that the use of 

oil is pract ically supplanti ng the use of grease fo r lubricati ng 
a rmature ancl ax le beari ngs. T he only question now open fo r 
discussion is as to a sui table form of oi l cup that will provide 

fo r ample lubrication while the car is in motion, lmt wi ll cut 
off the feed of oil when the car is at rest. In the var ious fo rms 
of cup s descr ibed, the feeding is accomplished by mod ifi cations 

of wi cks, fe lt, piston, ball and other fo rms of valves, rotat ing 
di scs, etc., but none of ,the fo rms suggested seems to meet with 
unanimous approva l. H ere appears to be a good oppor tuni ty 
fo r the overwo rked inventor to turn his mind for a while from 
the study o f ca r fe nders and non-refill abl e bottles ·and devote 
hi s attenti on 1to designing a suitable oil cup for motor and ax le 
hea rings on elect ric cars. 
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THE SUNDERLAND DISTRICT TRAMWAYS 

The majority of the la rge cities in E ngland are now so well 
equipped with tramway systems that keener interest may be 
said to center on the exploitation of trac tion fac ilities in the 
le!:>S heavily populated di stricts. Naturally, the constructional 
ancl operative methods whi ch must be adopted on such systems 
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TERRITORY COVERED BY THE SUNDERLAND TRAMWAYS 

through a large number of small towns which have been prac­
tically neglected by the railroads, and among which the means 
of transit have consequently been of the worst. As will be 
gathered from a glance at the map, collieries form the main 
source of occupation in the neighborhood, and the crying need 
for conveyance between the miners' homes and the various pits 
was doubtless a factor m the movement which culminated in 
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GENERAL VIEW OF TH E CA R SHEDS, POWER HOUSE, ETC., OF THE SUNDERLAND DISTRI CT TRAMWAYS 

differ largely from those suited to cities in which the returns 
per mile of route are such as to warrant much larger capital 
expenditure. 

The S underland District Tramways, which have lately been 
placed in operation, a re an excellent example of a system con­
st ructed to meet efficiently the needs of a population of only 
moderate densi ty. These tramways run from the outskirts of 
Sunderland, where they connect with the Corporation system, 

the formation of the Sunderland District Tramways Com­
pany, Ltd. 

In 1904 the entire contract for the electrical and power 
equipment of the system was let to Bruce Peebles & Company, 
Ltd., of Edinburgh. Bruce Peebles electrical apparatus is ac­
cordingly employed throughout. 

The total route mileage of the system comprises about 17 
miles of single track. With the exception of turn-outs, there 
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is no double-track work on the route. The type of track con­
struction varies in different parts. In the towns and places 
where the traffic is heavy, city railway construction is adopted, 
the whole space between the rails and 18 ins. outside being 
paved with \Vhinstone setts 5 ins. deep x 4 ins. broad x 9 ins. 
long. On the less busy portions of the route light railway 
construction has been adopted, the paving in this case being 
9 ins. on each side of the rail. The rails are of the girder type, 
6_¼ ins. in depth, weighing 90 lbs. per yard; they are butt­
jointed and secured with steel fish-plates 24 ins. long, weighing 
40 lbs. per pair. In tramway construction, mild steel tie-bars 
5 ft. long over all x 2 ins. x ¾ in., screwed ¼ in. at one end 
and notched at the other end, are used, spaced 9 ft. apart, ex­
cept at the curves and crossings, where they are spaced 6 ft. 
apart. In the light railway construction, on the other hand, 
the spacing is all 6 ins. At every joint, copper anchor joints 
2 ft. long are fitted to the rails by 12¾-in. rivets and at the 
center of each rail 2¾ ins., holding down bolts 6 ins. long, are 
used to prevent hogbacking. 

The rail-bonds are of sectional area No. 0000 S. VI. G.; 
cross-bonds are provided at intervals of 120 ft., and all points 
and crossings are double-bonded. The resistan ce of track per 
mile is under .015 ohm. All points and crossings arc of tough­
ened cast steel, with manganese steel tongues of the sp ring 
type. The points are 6 ft. 6 ins. long, and have an angle of 
I .in 71/i. 

A general view of the car sheds, power plant, etc., is shown 
on page 96. Nearby is a Mond gas generator, which supplies 
producer gas for the power station. This plant includes two 
producer units , together with the necessary subsidiary appa­
ratus, such as gas cleaners, governor, coal-handling plant, etc. 
The producers are of cylindrical shape, and consist of internal 
and external wrought-iron shells; the blast, which is delivered 
by a Roots blower, enters the external shell near the top and 

The gas from the producers passes straight into the me­
chanical washer, where it comes into contact with water 
thrown up in a very fine spray. This removes the dust and at 
the same time causes a considerable lowering of temperature. 

FUEL CONVEYOR USED IN CONNECTION WITH GAS 
PRODUCERS 

Any tar or other impurity that may still re­
main in the gas is removed by passing it 
through a specially constructed fan and finally 
through a sawdust scrubber. The plant is en­
tirely automatic in operation, being fitted with 
a governor, which, in conjunction with the 
blower, accurately controls the production of 
the gas as it is required. The coal is fed into 
the bunkers by a bucket elevator and sc rew 
conveyor capable of dealing with 5 tons of 
coal per hour. The steam required for the 
operation of the producer is raised in multi­
tubular boil ers heated by the exhaust gases 
from the gas engin es. Besides supplying the 
necessa ry moisture in the producers, the steam 
is used to dri ve two small singl e-cylinder en­
gines belted to fans. A supplemen ta ry boiler, 
coal-fired, is provided as a standby and for 
initially sta rting the plant. By this plan it 
becomes unn ecessary to use extra coal for 
steam raising, and a maximum economy is 

· ""~· "'~ secured. 
-~ At the side of the yard opposite to th e pro-

TIIE POWER GAS GENERATING PLANT OF THE SUNDERLAND 
DISTRICT TRAMWAYS 

ducer stands the power house ancl offic e build ­
ing. The offices of the tramway are on th e first 

passing downward becomes superheated before passing into the 
combustion chamber through the grate. The fu el bed is kept at 
a constant level by an internal bell which conn ects directly 
with the hopper; poking holes are provided, so that the whole 
of the fuel bed can be reached and if necessary stirred without 
any appreciable escape of gas. By means of a water seal the 
ashes can be withdrawn at any time while the producer is in 
operation. 

floor above the battery room, while the gen­
erating plant occupi es the other end of the building. The two 
gas-driven sets are of 210 bhp and 330 bhp capacity, r espec­
tively. The engines are of th e Crossley Brothers two-cylinder 
vi s-a-vi s type, specia lly constructed for working on producer 
gas; the larger one bas cylinders 25 ins. in diameter x 30-in. 
stroke, and run s at T 50 r. p. 111., while the smaller has cylinders 
18¼ in s. in diam eter x 27-in. stroke, running at T90 r. p. 111. 

Both machines are, of course, fitted with heavy fl y-wheel s to 
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smooth out the cyclic irregula rity common to gas engines, the 
fly-wheel of the larger engine being r r ft. in diameter x 26 in s. 
wide, and of the sma ller engine 9 ft. in di amete r x 22 in s. wide. 
E lectric ignition is used and dupli cate igniter s, which can be 
fed from the dynamos driven by the engi ne, are supplied as a 

SWITCHBOARD IN POWER STATION OF SUNDERLAND 
DISTRICT T RAMWAYS 

standby. T he larger engine has ba lanced and water-cooled 
exhaust vaJves, and a lso water-cooled pi stons. Both engines 
have been spec ially designed to make the wearing parts as 
easily ren ewed as possible, with a v iew to reducing the cost 
of upkeep. T he pi stons a re made with loose liners, which 
when worn can be easily withdrawn and renewed at small cost, 
and the pi stons of the in -running cylinder are fitted with slip­
per guides to take up any wear tha t may occur. T he side 
shafts of the engines which carry the cams for operating the 
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Section at C. D. 

500-550 volts. The machin es are of very generous propor­
tions for the output required and the overload capacity is ve ry 
la rge. The cables between the generator and th e switchboard 
a re of the S t. H elen' s Cable Company's manufacture, consist­
ing of " Dialite'' dipped in fireproof compound. The switchboard, 

:i'l l-l-f--1f---lf-~f--1~-----+--+--+--+--+--+--+-+-+-+-+-+-+-+-+-+-l 
p , t---t---t--lr\~,--t---t--t-rl-

1
-+--t--t--t--t--t--t-+-+--+--+-t-l A-+--l--t--i-----l 200 2;00 to 

~~ 1-,---,-,.---H---+-+-~l-~--f---f--f---f--f-f-f--f--1-----+--/,V/,'---f-+-+-+-I 
: ;; t----,t--1--t-'-+--t-+-II'--..' , V / 

\ ,Ol1.:1t'll l.'J of Motor n-Jt / /./ V 
l--l--l-l-Ac-l-l=fR=l==l=1~.::.'.'.j:'~0"!J;_r ~'r'- 1r-t-/,,'+--t-+--+-+-t----i 

v i'\ ' r7',-so 1u +--+-+-l"--t---\1-l\-+-+\\---1-+-+-+-+-+--+v-J,,L-f-v-A==1--+-+-+-+-+--j 160 2000 40 

,o a f--t--t-t-t-1-\--+-+--\l-\ +-+-+-+-.,i,l/['---+--:<·>J1•,l'---+/ --+-+-+-+-+-+-+--j J ~ I, V .,°'/ i l 
I'\.\ I/ , "' 

GO 12 t--t--t-t-t-t---t--t---->-l~c-\-t--tv--7'1--t--tl/-/--+-t--t--t--+-+-+-+-+-+-I 120 1500 80 

V-i--... lc-/1:/----t--t--+--+--+-+--+--+-+--+-t----, -~ 1l 
50 10 t---+--+-t--t--t--f.-1. ~~/ \ r)<~ ~! 
40 B t---t---<1--t-,.-r-1--t;,"':::;,~io/lL•+· -+- i,,V"-+-+-f-~-f-t-+ ~::::!iJp-,e,.:.P•~r~lJo~u-':--1-++-+--f--l 8J 1000 20 

-~ / '\ --
3J 6 ,__-- --~,_~sr r ~~~··i/~"-+---P-".--l-" --<1:f-.,,, -!---l---l---l--l--l--l---l---l------1----l 

t---t----11--t---r-rt-v--r ;,..:-1 ~ o "'"e ~.\--+-+--+--+-+--+--+---< 
'/ ;.'· ---..,: ~ c~. 

2) 4 1----+-1---f-l/-✓,--+,,--<v1-.-Y1----1-1--1--1--1--+-+--1-.:--...::~·,~--~+c0-1,t+·--+--+--+--+-< 40 soo 10 

/v '~ --
10 !ll-----l-+-+--+,''-f-+-+-+-+-+-+-+-+-+-l---l---l---1----ll----l--l~ ::::::,,ii,-.i 

10 20 30 40 50 b1l ,0 80 00 100 110 120 
Am p1.·res 

PERFORM ANCE CURVES OF STANDARD DIRECT -CURRE NT 
MOTOR USED ON T II E SUNDERLA ND DI STRI CT TRAMWAYS 

whi ::h occupies one side of the power house, consists of four­
teen panels, arranged as fo llows : Two generator panels; one 
standard Board of Tracie panel; two automatic reve rsible bat~ 
tery booster panels; one line booster panel; one track ( nega­
t ive) booster panel ; one car shed feeder and negative feeder 
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PLAN AND SECTIONS nF SUNDERLAND DISTRICT TRAMWAYS CA R SH ED, SHOWI NG TRACK A RRANGEMENT AND LOCATION 
OF TO \V E R WAGON, STAI3LES AND DRYING SHED, REPAIR SIIOP, ETC. 

different valves are driven by stee l machin e-cut scroll wheels, 
each engine having an independent side shaft and governor. 
The engi nes are started by compressed ai r, the compressor 
being driven by a small Crossley gas engine. Hand-barring 
gear is, of course, provided for each engine. 

The generators a re of the multipolar type, of output corre­
sponding to that of the gas engines by whi ch they are driven. 
Both machines have six poles, and are compound wound for 

panel ; one stat ion lighting and track return panel, and five 
positive feeder panels. 

The panels are of Sicilian marble, mounted on an angle steel 
frame, nei ther woodwork nor other combustible material being 
used in the construction. Two of the positive feeder panels 
a re fitted with throw-over switches, so that they can be con­
nected to the line booster if desired. On the top of the switch­
board, mounted on swivel brackets, are two illuminated dial 
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voltmeters for bus-bar and generator volts, respectively, and a 
non-magnetic clock in neat wrought-iron scroll is fitted in the 
center. The instruments are of Kelvin & J ames White's manu­
facture. 

There a re in all s~ven positive feeders, of which two are 
boosted. The positive boos-
ter will give any current 
from o amp. to 430 amps. at 

are entirely absent in its construction. As will be seen, it has 
six tracks, and the car shed proper has accommodation for five 
cars on each track, or thirty in a ll. In addition to this, the re­
pairing and painting shop s at the back of the car shed can ac­
commodate another six cars. The rolling doors at the entrance 

any voltage from 5 volts to 
35 volts. T he motor is shunt 
wound 500 volts to 550 volts, 
and direct coupled to the 
dynamo. There a re two 
negatively boosted feeders, 
these being worked together 
by motor-driv en set, which 
is a dupli cate of the positive 
booster. In addition to the 
above, there is an automat ic 
reversible battery booster 

VIEW SHOWING LOCATION OF GAS PRODUCER PLANT IN FRO NT OF THE CA R SHEDS 

working in connect ion with a battery of 264 T udor cell s, the 
capacity of the battery being 480 amp.-hours. 

The cables were manufactured by the St. Helen's Cable 
Company, and are of it s " Dialite" in sulation, laid in wooden 

TYPE OF 35-HP RAILWAY MOTOR USED BY TIIE SUNDERLAND 
DISTRICT TRAMWAYS 

SUNDERLAND DISTRICT TRAMWAY DOUBLE-DECK CAR 
FITTED WITH WIND SHIELDS 

to the car shed were supplied to the order of 
Bruce Peebles & Company, Ltd. , by the Lift 
& Hoist Company, of Deptford. There are 
the usual pits on each track in the car shed 
for examination and repairs . 

The cars, which were supplied by the main 
contractors, arc thirty in number. The bodies 
and trucks were supplied by the Brush Com­
pany, the trucks being of its standard type 
with 6-ft. wheel base, and fitt ed with hand 
and slipper brakes. Each car is constructed 
1to carry forty-s ix passengers , of which 
twenty-two are inside, and is 6 ft. 6 ins. wide. 
As will be seen, this car is fitted w ith wind 
shields on the upper deck, 4 ft. 6 ins. in 
height , and of a type which the Brush Com­
pany has lately supplied ito several other 
tramway sys tems. 

A TRACK SWITCH I N SUNDERLAND, SHOWING ALSO THE TYPE 
OF OVERHEAD CONSTRUCTION 

· The elec trical equipment of each car 
consists of two 35-hp P eebles type-S tram­
way motors ancl type-B controllers. T hese 
motors weigh approximately T ton, com-

troughmg and fill ed in with bitumen. On th e whole sys tem 
there are seven positive feed ing points, the cables for th ese 
being .3 sq. in., and two negative feeding points, the cables 
being .5 sq. in. in sec tion. 

T he car shed, of which a plan is reproduced, is constructed 
of corrugated iron on steel framing and comlJusti!Jl e elements 

plete with gears, ancl are suspended by 
means of spring-supported suspension bars bolted to the 
frame of th e motor. As will be seen from the perform­
ance curves, the motor is of amp le power for drivin g the 
ca rs, even con siderin g that there are several ve ry long and 
heavy grades on the sys tem. Its construction is of the type 
which has bee n practically standardi zed, comprising an cxter-
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nal steel case horizontally divided and forming a water-tight 
casing for the entire motor, having four poles projecting in­
wardly, carrying the series-fie ld coil s. The armature has been 
designed with small fly-wheel action in order to r educe the 
waste of power which occurs in destroying the momentum of 
the armature each time the car is pulled up by the brakes. All 
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ARRANGEM ENT OF STAIRWAY TO UPPER DECK 
OF SUNDERLAND CAR 

the usual detai ls of equipme1:: 3, re 
fit ted, includ ing lightning arresters of 
the Gar ton type, circuit breakers, 
fm,c blocks and E. P. D. earth indi ­
cators. The trolley standards a re of 
Breckn ell , Munro & Rogers type. 
T he controllers have five se ri es and 
fo ur parallel notches for power, and 
seven notches for the rheostat brak­
ing. Special attention has been paid 
to the rheostatic braking, owi ng to 
the liability of a moto r to fla sh over 
to the case when acting as a genera­
tor, and any trouble from thi s source 
has been avoided entirely. lI ud son­
Bowring lifeguards are fitt ed on all 
the car s. 

4 

quick-break switches, lightning arresters, etc. The accompany­
ing illustrations show the back and front of a standard section 
box, from which will be seen th e arrangement of the incoming 
feeders and the leads to the overhead wire and lightning ar­
resters, fuses, etc. 

R. D. McCarter, who is well known as manager of the Bath 
Tramway system, is acting as general manager of the Sunder­
land District Tramways. For the elec trical part of the work 
the consulting engineers were Harper Brothers and Handcock 
& Dykes, both of London. David Balfour & Son, of Cath edral 
Buildings, Newcastle-on-Tyne, acted in a similar capacity as 
regards the civil engineering work . 

•• 
A CASE OF MISTAKEN IDENTITY 

A curious incident, in which one of the starters of the Bos­
ton E levated Railway Company fi gured prominently, occurred 
du ring President Roosevelt's r ecent visit to Cambridge, Mass. 
As the presidential party was passing the transfer point where 
the starte r is stationed it naturally occurred to the latter to 
salute the Chief Executive, and he did so, r aising hi s hand to 
hi s cap. Unfortun ately, the starter 's h and carri ed a transfer 
punch, whi ch g leamed in the even ing li ght like a revolver, a nd 
the moment ,t he sa lute was given the mounted sleuth s of th e 
Secret Service gave chase and attempted to ride down the as­
toni shed s treet railway man. A moment' s explanation clear ccl 
the atmosphere , and the procession wended its way rej oicing . 
Ques,tion : On whom was the joke? 

•• 
THE ELECTRIC RAIL WAY IN ROMEt IT ALY 

The ancient city of Rome is enjoying a considerable growth 
in its rapid transit faci liti es, the present lines aggregating 
about 30 miles. The city is circular in shape and has an ex­
treme diameter of 3 miles. Two suburban lines are now near­
ing complet ion, one of which will run through the ci1ty to the 

The overhead e<J uipment consists 
of 30-ft. poles of light type used on 
st raight run s, with medium type on 
all curves and heavy type for anchor 
poles, the poles being all tested to 
conform with the requirements of the 
Briti sh standard specificat ion for 

FRO NT AND REAR VIEWS O F PANEL I N J UNCTION BOX 

tubular tramway poles, issued by the E ngineering Standard 
Committee in August, 1904. T he trolley wire is of hard-d rawn 
copper No. 0000 S. W. G. , th e span and pull-off wires being 
No, 7-14 S. W. G. The insulat ion throughout is "Diri go,'' 
The telephone and pilot wires are for the greater part of the 
route carri ed overhead on insulators, 

The section boxes are fitted with porcela in switch fuses, 

A lban Hills and the other to Civita Castellana, each about 20 
miles long. The power for operating both the city and sub­
urban rai lways is obtained from a hydro-electric plant located 
at the Tivoli waterfall, near Rome. The overhead trolley sys­
tem is standard throughout. The number of passengers car­
ri ed on any one year on the city lines exceeds 25,000,000; the 
number of cars is about 150, and over moo men are employed. 
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PROCEEDINGS OF THE LAKE GEORGE CONVENTION 

In the last issue were published th e proceedings for the fi r st 
clay of the twenty-third annual convention of the Street Rail­
way Association of the State of New York, held at Fort 
\ ,Villiam H enry H otel, Lake George, N. Y., June 27 and 28. 
T he proceedings fo r the second day are publi shed herewith : 

WED NESDAY'S SESSION 

P resident A llen called the meeting to order at 10 :10 o'clock 
a. m. 

T.ne President- I will appoint as the committee on nomina­
tions H . M. Robinson, of New York; H. J. Clark, of Syracuse, 
and J. E . S tephenson, of Buffa lo, who will report nominati ons 
fo r officers fo r the ensuing year. 

UNIFO R M STANDARDS FOR EMPLOYEE S 

,' 

Dr. F. H . Peck then read a paper on "Uniform Standards of 
Examination of Rail way E mplor ees.' ' T hi s paper was pub­

('{ lished in the issue of the STREET RAILWAY J ou RNAL fo r July I. 
" ..., 
·1 Dr J. ]. H iggins, of the New Yo rk City Railway Company­

In outlining the examinati on made of applicants for employ­
ment by the New York City R ailway Company I should de­
scribe them substant ially the same as Dr. Peck has described 
them. The only thing I have to say in regard to the paper is 
that in New Y ork where we need so rri any men, we do not get 
enough men to permit us to inforce the regulation of perfect 
eyesight. W e find hard wo rk in securing men with perfect 
vision, and so we pass a man with a fracti on of vision of 1 5-20 

fo r new men, and for the old men who have been dri ving horse 
cars we pass th em at about 12-20. \ Ve have a special advan­
tage in New York in our facilities for watchin g our men, be­
cause, after they have been passed as motormen, in two or 
three mon ths they a re re-examined when they become appli ­
cants for admission to the benefit society of which I have 
charge. In this way we are able to keep track of our men all 
the time; and during the last eight years I have been medical 
examiner for the road and have also taken ca re of the men 
when they a re ill. 

A feature in the examinati on of men whi ch Dr. Peck has 
not spoken of in his paper is the range of vision and also the 
fi eld of vision. The roads in New Yo rk City find side vision 
of great importance, because most of our acc idents come from 
persons running into 'the cars, not comin g from a distance, but 
the people who run off the sidewalk and run into the cars, and 
it is important that a motorman should have good side vision 
in order to avoid such accidents. If a man is blind in his r ight 
or left eye, he cannot see people coming from that side of the 
stree t toward the ca r, so that it is i'mportant that a man be able 
to see on both sides. It is also important that he should not be 
fa r-sighted. A man may be able to read correctly at 20-20, 

but will not be able to read small prin t at IO ins. or 12 ins. from 
him. 

In regard to th e tests for color blindness, ou r tests are the 
same as those descri bed by Dr. P eck. The great d iffi culty in 
examinat ions fo r color blindness is the stupidity of the men 
under ex amination. Men will actually tell you that they do 
not know what the color green is, although they will match it 
up all r igh t. Many of the men a re very sluggi sh. Many of 
the men who apply to us fo r positions come from the country, 
and many of them are foreigners, hu t I cannot say which a re 
the more stupid , the fe llows from the country or the fo reigners. 
I sometimes think the country-born natives a re greener than 
the fo reigners. You have to use a good deal of di scretion 111 

color exami nat ion. 
In regard to hear ing, that is also a very important thing. I 

think heari ng is ve ry necessa ry, espec ially ability to hear con­
versation. T he acuteness of hear ing in detectin g sounds from 
a watch or tuning fork , is not so important as the ability to 
hear conver sat ion. I t is really remarkable, howeve r, how some 

of these men become educa ted to the r ing of the bell. W e had 
several years ago a dri ver on one of the roads in New Yo rk 
who could not hear a word of ordinary conversation. T he 
super intendent to ld me the man never had an accident ; th e 
superintendent did not know that the man was deaf. T hat fel­
low became accustomed to the vibration of the ri nging of the 
bell , whether becau se of the jar of the car through his fe et , or 
how, I cannot say, but he always heard one bell or two bell s, 
yet he could not hear ordinary conversation at 1 2 ft. or 5 ft. 
H e was practically deaf. 

In rega rd to physical examinations, as to rupture and thi ngs 
of that kind, there a re very few men who are perfect-very 
few indeed. I believe there has been one perfect man dis­
covered, named Ross, in the U niversity of Chicago. T here are 
very few men but h ave some deformity. In regard to ruptures, 
no man should run a car without a t russ. If he has a good 
fi tt ing truss he can run a car a ll ri ght. As for the heart and 
lungs any man with a bad hea rt is dangerous. T he thing we 
have difficulty w ith are the fellows who drink and get up with 
acute indigestion in the morning. T hey will collapse in the 
car , and they are the fellows who a re most dangerous of all. 
T he fe llows who have ruptures and th ings of that so rt always 
look after them selves. A lot of men pay me to act as their 
medical adv iser. Of course, it is an advantage to the com­
pany to have the company doctor look a ft er the men, but the 
men are also benefit ed, because if they are not able to run 
thei r cars and their st rength gives out I am able to give th em 
tonics and adv ice through which they can bui ld up their 
st rength. I am, of course, expected to keep the company pro­
tected as well as th e men themselves. It is fo r the good of a ll 
concern ed that the health of the men should be maintained. 

O ne thing I ~ant to say, and that is, that no man under 
150 lbs. in weigh t should be appointed to th e front end of a 
ca r . Nearly all men weighing from 135 lbs. to 150 lbs. have 
petered out ancl want to be changed to the rear encl, or some­
thing else . A s to the age limit , I think that most of these men 
should be at least 23 or 24 years old. T hey have reached their 
maturity at that t ime, and very few men over 35 years old 
should be broken in as new motorm en. H ow long they a re able 
to work on the front encl of a car depends enti rely on their 
mode of liv ing. 

As to re-examinat ion, I th ink these men should be re-exam­
ined eve ry fiv e y,ears, and after a ll acute diseases and in fec t ious 
diseases, such as scarlet fe ver and typhoid fever and thin gs of 
that kind, there should be a re-examination before they a rc put 
on a car. In the way we have it a rranged fo r in New York, 
it is only a matter of a fe w seconds to examine th em befo re they 
a re retu rned to work. One of the troubles we have in New 
York from eyesight d iffi culties are the men wh o have opacity 
of the corona, which frequently comes from cinders 'blowing 
into th eir eyes, of ·whi ch there were many cases when the 
elevated ra il roads were operated by locomotives. T hey would 
get a little cinder from th e elevated road and that would prac­
tica lly blind them. It pract ically puts them out of business, 
and tha t is what causes us considerable trouble. The eyes ight 
of the men, afte r they have worked fi ve years, most of them, 
remains very good indeed, and there a re very few of them 
thrown down unless th ey have had some serious illness. 

Dr A lbert B. Van Vranken, of the Schenectady Rail way 
Company- T here a re one or two poi nts that I might mention , 
and 0 11.e of them is in connection wi th hea r ing. You will 
often find a man whom you believe has poor hearin g, hu t he 
will s imply have some wax in his ears. That is one po int we 
should look after. 

In the matter of re-examin ation I helieve eve ry man should 
he examined at periods of less than fi ve yea rs afte r he goes on 
the road. I remember a case we had ahou i two yea r s ago 
where a man was in our employ and le ft to go in th e employ of 
a road in the \ Vest. H e returned to Schenec-tady and sought a 
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pos1t10n again upon our road. H e was subj ect to re-examina­
tion, of course. I examined him ancl fo und that one eye was 
practically blind. After telling him there was no possibility 
of hi s having employment upon the road, I asked him frankly 
to tell me what the trouble was. H e said he had received a 
flash two or three months previously, and had had a great deal 
of trouble with his eye. \Ve are not troubled so much with 
cinders as we are by eye-fl ash ill s. Many of our men hav e this 
flash, and that seems to cause a contraction of the corona of the 
eye so that they are unable to see objects d i.;tinctly- th e ob­
ject will become distorted. If a man is on the front encl of a 
car with an eye that way, and gets a cinder in the other eye, 
we have a man running the car who is practica lly blind, and all 
your safety devices amount to nothing. In referenc e to the 
phys ical health examination, as Dr. Higgins ha s said, a grea t 
many men can run cars who a re not perfect men by any 
mea ns. It is ve ry hard to find perfect men. \Ve should know, 
however, when a man goes on a ca r what the trouble with him 
is, and know all about him. If a man should meet with an 
acc ident before entering the service of the company and afte r­
warns he was thrown out of employment , he might seek dam­
ages from the road for some trouble tha t he had received long 
before he entered the ser vice of the company, and if we knew 
how hi s condi tion was when he entered upon the road then we 
woukl be in a position to fi ght and have some ground to stand 
on. 

In the t est for hea ring. 1 believe we should eliminate ent ire ly 
the sense of sight. The sense of sight and hea ring are very 
closely conn ected. 1 generally stand behind a man, and either 
have a tuning fork or my watch in my hand , and I bring both 
hands up, with my arms extended full length from either side, 
and sometimes my watch is in one hand , and sometim es in the 
other , and sometimes in my pocket. T he man being examined 
will say it is on the righ t or on the left side, and you can tell 
ve ry easily if he is trying to cheat you. A nother thing is, if 
you ask a man to put hi s finger in his ear he may only put it 
in half way. H e may make the motion, but may not actually 
put hi s finger in hi s ear to close off the hea rin g. I always 
put my fin ger in hi s ear and then bring up th e wat ::h or tunin g 
fork on either side, and sometimes it is in my hand and some­
times it is not. 

I th ink the kidneys should be pretty ,veil examin ed. I find 
that men who have had scarlet fever in th eir youth and have 
a small amount of albumen in their urin e, th e urine being of 
low specific grav ity, suffer a great deal from backache and 
headache afte r they have been on the road for a little whil e. 
T hat is especia lly true of the men who run the small car s. T he 
large car s do not seem to give them so much jolting. T he 
heart, of course, should be examined. I think a man with an 
enla rged heart, or a heart in any way defective, should not be 
all owed to go on either the front or the rear encl of a car. 
T he lungs should be in fai r condi tion, but if they are not ab­
solutely normal a man can run a ca r a ll right.· 

In r egard to the color test , I think many men a re color 
ignor ant. T hey can match the colors all right , but a re unable 
to name them, or sometimes are very slow in doing so. 

I believe if we had a uni fo rm examinat ion fo r all the street 
railway men in the S tate that it would be a great help to all of 
th e roads. If a man for any reason, for family reasons, or what 
not, wished to change from one part of the State to another , 
and was examined, say, in Utica, and wanted to go to New 
York or Schen ectady, or some other place, and had passed a 
proper examination one or two years previously a t his former 
place, he could go to the next place and stand in the same re­
lation as an old employee would upon that road in regard 
to physical examinat ion ; and if we had a uniform examination 
with numbers to indicate the rating, not using the words good, 
bad or indifferent, but actual numbers, these number s being an 
indication of the rating of the employee, the numbers being 

standard throughout the State, then we could tell exactly his 
condition at the, time of examination. 

Albert Eastman, of the Public Service Corporation of New 
Jersey-Owing to the fact that we are generally short of plat­
form men we have neve r been able to enforce as strict a 
physical examination as we would like to do. The hearing 
and eyesight test are conducted in my own office. I require 
the men to be at least 150 lbs. in weight. The only physical 
examina ti on we apply is that based on appearance. \Ve look 
the men over and if their physical appea rance sati sfi es us they 
are passed. \Ye have no medical examina tion and have not 
been able to adopt one. The age lim it is between 21 and 40 
years. Even with our apparently lax method of examining 
applicants, we are usually somewhat short of men. The 
proposition \Y e have is entirely different from the smaller and 
suburban propert ies which most of the gentle~1en present rep­
resent. 

Dr. F. ]. Ryan, of the Syracuse Rapid Transit Railway Com­
pany-Before di scussing the subj ec t of physical examinations, 
I would deem it advisable th at a differentiation be made be­
tween the low and high -speed roads. In the case of the high­
speed road, the question of velocity with which the car is pass­
ing a long the highway-40 m.p.h. or 50 m.p.h.- the sameness of 
space and the uninterruption of the rays of the sun, have some 
effect on the vi sionary sense. The eye strain is greater than 
it is for a motorman who is running a ca r in the urban ser­
vice, with the direct r ay-s of the sun interrupted by the build­
ings, trees, etc., together with th e fact that he is stopping here 
and there to let passengers off and let th em on, and that he is 
busy escaping by an inch or two the unmindful pedestrian or 
the head-bent truck driver. The eye-strain is not so great in 
this case, but it requires more judgment than it does absolutely 
perfect vis ion. 

Then, again, the color test should Le more stringent in the 
high-speed roads than the low-speed roads, because of the 
necessity of observing color signal s at night. In the urban ser­
vice \Y e do not use many li ghts, possibly one or two, whereas, 
in the high-speed roads several a re used. As regards the hear­
ing, I agree with the mode of examination outlined m the 
paper. 

The examinati on of th e lnngs is quite important. It has 
been my experi ence within the last year or two to have been 
ca lled suddenly to take care of one of our conductors who had 
fa llen to the platform of ou r car stricken with pulmonary 
hemorrhage. Fortunately, the signal was given by a passenger 
to stop the car, the motorman stopped the car, and the con­
ductor was r emoved to a place of safety and taken care of by 
a physician, and thus an accident was averted in that case. 
Had that occurred to a motorman when he was des ::ending a 
hill, or at any moment of emergency, while the car was going 
at high speed, you can see th e danger attending such an inci­
dent, possibly th e loss of lives, or, at any rate, a se rious acci­
dent. 

'With regard to the examination for hernia, it has been my 
experience within the last year or two to have been called to 
take care of two conductors whose ruptures suddenly came 
clown, felled them to th e fl oor and incapac itated them abso­
lu tely. Now, if such a thin g should occur to a motorman in 
the moment of emergency, you can see the haza rdous position 
th e passengers would be placed in. The question of deformity 
must be left absolutely to th e examining surgeon. It does not 
,nake much differ ence as regards service whether a motorman 
or conductor is minus a tee or ::i. finger, but if any important 
member of the body is i1 :capacitated then that precludes his 
admission as either a motorman or conductor. 

The question of the use of alcohol is very important and 
should be investigated. I do not mean by that that I require 
every motorman or conductor to be a teetotaler; but I do, 
during the course of my examination, look very thoroughly for 
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any evidence of inebriety. Its presence, without any hesitation, 
precludes the examination. The question of cigarette smoking 
is also of some importance. In ·the single man more especially 
it leads into other practices, which in the end clo not fit him for 
good service. I clo not say that I can stop absolutely the 
smoking of cigarettes on the part of motormen or conductors, 
but I spend a minute or two during the examination in making 
inquiries and trying to bring out points which will best fit him 
for good service. To my mind th e most important part of the 
whole examination has been omitted-that of intelligence. You 
might say, how are you going to est imate the intelligence of the 
applicant? In answer to that I say find out who answered the 
questions on the application blank hanclecl to the applicant. 
Was it hi s wife, brother, sister, father or mother? Having 
~igned his own name in the presence of the examiner , you can 
soon find out who answered the ques tions. It has been my ex­
perience oftentimes to see a very poor handwriting in the signa­
ture, with superior penmanship on the application blank. In 
such cases it immediately must occur to the examiner that 
some one else besides the applicant answered the questions. I 
do not mean that we need college graduates for motormen and 
conductors, but I do mean that if the damages and injuries 
account of your railroads is to be mad e smaller instead of 
greater, you must pay some attention to the intelligenc e of 
your motormen and conductors. If you clo not believe me, 
refer this matter to the claim department. They will t ell you 
that if there is anything that facilitates their work it is a com­
plete report of each accident that occurs-a complete detailed 
statement of the occurrence, together with a proper recording 
of the na~nes and addresses of the injured persons and wit­
nesses. If you insist on your motormen and conductors being 
able to give a good hi story of an accident, being able to write 
a legible hand, and being able to read an ordinary newspaper, 
the ambulance chasers of this great Empire State will not be 
able to build mansions out of the moneys which they so often 
unjustly secure from our street railroad companies. 

The President-There is no subject that has been considered 
more seriously by the members of the American Railway As­
sociation than the question of th e standard examination of em­
ployees. In the published proceedings of the meeting of the 
American Railway Association, held at Philadelphia last 
October, out of a total of 150 pages, there a re not less than 
ten or twelve pages which are devoted to the report of the com­
mittee on standard requirements for medical examination and 
re-examination of employees. I feel that thi s association could 
take no wiser step than at this convention to appoint a com­
mittee from its· members to design blanks and to outline some 
form of examination which shall become the standard on all 
the roads throughout the State. You all know how much we 
appreciated the work which was done by the committee on 
rules, and I believe we could have the same results from a 
committee on standard examination of employees. 

We hav e had this able paper by Dr. Peck and discussion of 
it by various physicians and surgeons, and I would like some 
discussion of the paper by the operating men ... 

R. E. Danforth, of Rochester-The papers and discussion 
describe in a general way the method fo llowed in Rochester 
in examining applicants fo r employment. We have taken up 
the physical examin ati on largely because of the fa ct that our 
employees a re organized in a benefit associat ion. T he appli­
cant for membership in this association must pass a physical 
examination, and we use the same examination for the pur­
poses of the employees of the company. 

T. \V. vVilson, of Buffalo- I would say that in Buffalo we 
fo llow ve ry closely the very excellent lines of examination 
laid clown by Dr. Peck in hi s paper. \Ve al so ha ve a benefit 
association, and nearly every train man who enters our ser­
vice is a member of that assoc iation, so that 011r physical ex­
amina tion has to be very st rict. The death benefit is $100, 

and we pay special attention to the examination of the eyes and 
the kidneys. 

E. S. Fassett, of A lbany-The methods pursued by the 
Uni ted Traction Company practically follow the suggestions of 
the talk that has gone before. The principal things we look to 
is the eye and the grasp, especially in the case of motormen. 
T he standard for the eye must be not less than 10-15 and the 
grasp not less than 7 5 lbs. with each hand. The divi sion super­
intendent is always present when the applicant fills out the ap­
plication blank, so that there is no chance for anyone else to 
fill out the application, and the blank itself is gotten up with an 
idea of getting some knowledge of the man's intelligence, 
judging by hi s answers to the questions and hi s handwriting, 
spelling, etc. That is all taken into consideration. We have 
followed this method for many years and have not found any 
reason for changing it. 

VI. H. Pouch, of Ne,~burgh-\Ve have a method very simi lar 
to that whi ch has been described here. We have had one or 
two cases of re-examination, in which it was discovered that 
the eyesight of the men had failed them to a certain extent. 

It was then moved and seconded that a committee of five be 
appointed to recommend a stanclarcl system of blanks for the 
examination and re-examination of employees on street rail­
ways in thi s State, as well as the standard requirements of ex­
amination and re-exami nat ion of such employees. The motion 
was carried. 

H. J. Clark, of i\ uburn-\Ve follow practically the same 
method as has been desc ribed here. T here is just one point I 
,vill refer to, and that is the re-examination every five years. 
A n employee may h ave a serious illness in the meantime. We 
compel an employee who is off duty, as he says, owing to sick­
ness, to give to the divi sion superintendent a certificate from 
the attending physician, stating the nature of the illness and 
the extent of it. This is turned over to the medical depart­
ment, and if the examining physician deems it necessary a re­
examinat ion takes place at that time. 

VI/. E. Harrington-We have been practicing the Snellen test 
card and skein test for years. Insofar as the medical ex­
amination is conc erned, the physical condition of the applicant, 
we depend entirely upon the physical appearance of the appli­
cant. Ordinarily, we were so situated that we found it neces­
sary to take some app li can ts we possibly would not have taken 
if we were not ,so much in need of men. The atmosphere of 
Southern New Jersey seems to affect the men to such an ex­
tent that they a r e continually changing. In one year we 
changed our entire force, in sofar as numbers were concerned, 
IOO per cent and 10 per cent over in one year, so that we could 
not be very exacting as regards the physical examination . In­
sofa r as th e age is concerned we limit the age on one side to 
21 years, and would seldom exceed ..J.O years. The applicant 
filled ou t hi s application sheet in the presence of the superin­
tendent. That would overcome the point raised by Dr. Ryan. 
\Ve found that method quite necessary, as many applicants 
would have other persons fill out their application blanks. I 
believe, however, that the practice of having a physician to 
supervise the examination of applicants is quite necessary and 
should be more generally practiced. 

Mr. Fairchi ld- The q11estion has been asked if any of the 
roads take on men as motormen and conductors who wea_r 
glasses. Do they acc ept a man who ha s a slight visual defect, 
which can be remedied by the use of glasses? 

Dr. Peck- It is our practice in regard to the use of glasses 
not to accept at all motormen who are required to correct 
vision by the use of glas ses. i\s J stated in the paper, we 
accept conductors with a vision of 20-30, which is practically 
t,yo-thircls the normal vision, whose vision is susceptible of 
being practically corrected by the use of glasses. lt seems tn 
me that with cond11ctors it is not so important that they have 
absolutely perfect vi sion. In closing thi s di scuss ion I would 
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say that living in "Pent-up .Uti ca," a provi ncia l town, we are 
perh aps rather fortunate in the class of men who apply to us 
for employment. lVIos t of th em are young, healthy farme rs, 
and a great majority of these a re between the ages of 20 and 
30 years, ages at which they have arrived at sufficient matur­
ity to be placed in responsible positions, and ages at whi ch no 
decadence of their normal powers has begun. I should think it 
would be very wise in form ulat ing rules for examination to 
limit candidates bet,veen the ages of 20 and 30 yea rs. \ Ve do 
not claim to have sculptures' models apply fo r our posit ions, 
but we do require an examinat ion as ri g id practically in its 
details as we phys icians make in examining candidates for life 
insurance. \ Ve require that they shall be strong, healthy men, 
that all of their faculties sha ll be practically normal, that 
t hey shall be in the possession of good physical development in 
every way, muscular and otherwise, and it seems to me that it 
is extremely important that these men sha ll show, as Dr. "Ryan 
has suggested, evidences of good general intelligence. Our 
appli cations are made out in the presence of the superintendent 
oi the road, and then the examinations a re conducted by me at 
my office, and the signat ure of the applicant is affixed to the 
blank in my presence. Of course, that is the only sample whi ch 
I have of hi s handwriti ng, but during the examination I ,am 
part icul ar to see whet her he is bri ght and prompt in hi s an­
swers. A man who is alert and qui ck in an swering questions, 
and who does not get pa rticularly rattled by the examination, 
is the man who is especially arlaptecl to the work required at 
the front end of a motor car. 

In regard to some physical defects, we accept men with slight 
defects other than those of vi sion and hearing. I think a man 
with a small hernia, which is support ed by a well-fittin g truss, 
is perfectly capable of going on the road, ei th er the front or 
back end of the car. The man with a sli ght varicocele, or 
slight va ri cose vei ns, is not incapac itated fo r hi s work. T he 
man with a slight hyper trophy of the heart, that is, over­
growth of the hea rt, is not incapacitat ed fo r his work. The 
majority of men who have worked very hard, who have done 
g reat phys ical effort of any kind, have a slight enlargement of 
the hea rt . The hear t is a muscular organ, and by extraor­
dinary phys ical effo rt the hea rt bui lds up to a somewhat extra 
size to compensate fo r the over-exertion of it s possessor , and a 
sli ght hyperth rophy of th e h eart , overgrowth of the heart , is 
not mate rial. If I find any organi c les ion of the hea rt, by that 
I mean valvular lesion of the hear t, leakage or obstruction, the 
man is not accepted. If I find a slight overgrowth of the mus­
cular pa rt of the heart wit hout any change of th e a r te ri es or an 
iritable condition of the pul se, I accept him for eit her encl of 
the car, and I think hi s life expec tancy is practica lly as good 
as the m an who has not a slight overgrowth of the heart so 
long as he lives a comparatively even out-of-door li fe. 

\ ,Ve make it a poi nt to look for evidences of inebriety. A 
man who comes with bleared eyes, a flu shed countenance and 
red nose, we do not accept. We do not require th at our ap­
plicants shall be tota l abstainers, but we <lo require that they 
shall he sober men, bearing evidences of intelli gence anrl a 
fa irly per fect phys ical developmen t, and that they shall be 
physica lly equipped for the work. 

In regard to obst ructing the hearing durin g examination, I 
th ink that an examiner who is accustomed to test ing th e hear­
ing can practically always tell whether a man is hon es tly ex­
cluding the sound from hi s ear. Most of the candida tes whom 
I examine clo not appreciate that I am testing th eir hea ring 
when I ask them to put one finger in one of their ears. I con­
tinue this examinati on of the hearing as if it were a part of the 
tes t of the eyesight , and most of them w ill readily insert th e 
forefinger well into the ear. If they do not do it I can readily 
see if they are obstructing- the ear or not and instruct them to 
hold the finger forc ibly in the ear. As a usual thing they think 

it is merely a continuation of the visual test, and do not under­
stand I am tes ting the hearing until it is all over. 

There is one other thing. I do not know whether it is prac­
ticed by many of th e roads, but I think the schematic diagrams 
of the skeleton and outline of the figure on the back of our 
blanks are a good deal of value. \Ve use this diagram to make 
a record of any existing defects in the applicant. We mark 
down the presence of sli ght varicose veins or of scars from any 
prior injury, so th a t we have a record of these injuries in our 
offic e, and if any man is in an accident he cannot subsequently 
bring claim tha t these scars a re due to this acc ident. 

Dr. Ryan- I think there has been an omiss ion in thi s di scus­
sion as no special reference has been made to the height and 
,ve ight of the motormen and conductors. Personally, I would 
prefer the motorman to be between 150 and 200 lbs. in weight, 
and his height to be between 5 ft. 7 ins. and 6 ft. For a con­
ductor, I prefer a weight of between 135 lbs. and 175 lbs., with 
a height between 5 ft. 7 ins. and 5 ft. 11 ins. I raise the point 
of the difference between the heights of conductor and motor­
man, because it is easier for a motorman who is, say, 5 ft. 11 

ins. or 6 ft. in heigh t, to bend over and put more strength on 
the brake than it is fo r the low-s ized mptorman of 5 ft. 6 ins. 
T he short er man cannot get the strength out of himself. As 
far as the conductor is concerned, J di slike very much to sec a 
conductor of 5 ft. 6 in s. passing through the ca r jumping for 
the bell rope, or a conductor of 6 ft. r in. trying to reac h around 
in an unga inly way in the car. · 

J. C. Rothery, of Buffalo-In connection with this subj ect it 
appea rs to me there has been no considerat ion given to the 
vari ous types of elec tri c apparatu s and the diver sified con­
dition s under which they a re operated. Take a high-speed in­
terurban road, if a motorman is bright and int elligent , and he 
only weighed 115 lbs., with the mechanical and electrical ap­
plances with which he operates his car, he would be satisfac- ' 
to ry; and he would probably be more capable of operating the 
car than if he w ere 175 lbs. or 190 lbs. in weight and not as 
intelligent. P hysical st rength is not what is required in that 
case. In a densely populated city, where the motorman is 
required to use a hand-brake, strength is one of the first requis­
ites . In a small town the qualifications might be between the 
two. Now, on e standard type of examination to suit all of 
these dive rsifi ed in te rests, it appears to me, would hardly be 
suffici ent. I think there should be separat e qualifications for 
urban roads, for int erurban roads, and for high-speed roads. 
\Vould it not be well fo r the committee to bear that particular 
point in minrl while they a re considerin g th e subj ect .and draw 
up standard qualifications fo r each of th ese roads. • 

Mr. Clark-I wi ll take issue with the gentleman on the light­
weight man as a motorman fo r an in te rurb an car. \Ve ope­
rate a 34-ton car and somet imes, not often, the a ir brakes a re 
out of order, and it is necessary to control the car with the 
hand-brake. No man of 135 lbs. could stop the ca r with any 
sa fety. 

lVIr. Roth ery-I rlo not think th ere are 5 per ce nt of the car5 
operated in th ~ State of New York to-clay with air that can 
be stopp ed with a hand-brake within any reasonable distance. 
I think the operating men here will vouch for that. I fin e! 
it is almost impossible to keep th e hand-brake equipment in 
fir st-class working order at all times in a car on which air 
brakes are used. 

Dr. Van Vranken-We never put new men on interurban 
cars. They always hav e to go through a preliminary service, 
a probat ionary service, on city cars. On our road it takes a 
man about two years before he is able to reach the dignity of 
running an interurban car. As far as the hand-brakes are con­
cerned, I noti ce that our cars are always operated to stop by 
the hand-brake in going down hill, so that the hand-brakes in 
Schenectady are always kept in good order. 

Mr. Fassett-We have exactly the same rule. On all cars 
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operated with the air brake the rule is that the last stop of the 
car must be made with the hand-brake-the last stop at each 
end of the line. 'vVe do not turn the cars. Thi s shows that 
the brakes on both ends of the cars are in operating condi­
tion. The same rule applies to the large interurban cars that 
come onto our system from other roads, the Schenectady roads, 
for instance, where 40-ton cars are operated on <\ 9 per cent 
grade. For half a mile from the end of the line the motorman 

. is obliged to use the hand-b rake en ti r ely. W e have that rule 
so as to be absolutely certa in that the hand-brake is all right, 
and the air brake can be used as an emergency brake, of course, 
if anything happens to th e hand-brake. It seems to me all 
roads which operate with air-brake car s should have the hand­
brake used r egularly at certain times, so as to be sure it is 
a ll right and r eady to be used when occasion requires. 

The President- I think Mr. Rothery's suggestion is a good 
one, that the committee should take into conside ration in out­
lining the r equirements for the blank and the examinations the 
fact that the roads on which these blanks are to be used a re not 
all interurban roads, but that there is a variety of roads to be 
considered and that a blank should be designed that would be 
suitable for each road, with certain modificati ons, as the con­
ditions surrounding the road might require. 

'vVe will now return to the discussion of the most suitable 
car for city and interurban service. 

CA RS FOR CITY AND I NTERURBAN SERVI CE 

E. S. Fassett, of Albany-I presume that I will be very much 
· in the minority in my views and ideas of cars for city service, 
but I believe thoroughly the car for city serv ice should n ot 
be over 20 ft. long and sh~uld be a single-truck car. Take, for 
instance, the road which I have the honor to r epresent in part. 
We can handle more people with that type of car than we can 
with any other. Our runs are short, comparatively, and we 
find in using the big car that every time a big car stops, in 
times of heavy travel, such as on ball game days and circus 
clays, and it begins to unload it s passengers, or stop s to take on 
passengers, five or six of the short cars come up and lay be­
hind the big car. Wi th a short car the passengers are loaded 
and unloaded rapidly and easily, and I think when you get the 
number of people on a car tha t can be taken on a short car you 
come pretty near to taxing the intelligence of a conductor to 
handle the car properly, to collect his fares and to look after 
his passengers. 

So far as interurban service is concerned, of course, that is 
an entirely different proposition, but for purely city service I 
thoroughly believe in a short car, single-t ruck, 20-ft. body. 

The Pres ident-You evidently believe, Mr. Fassett, there is 
a limit to the number of passengers a conductor can handle. 
Will you give us your judgment on that point, as to the num­
ber of passengers a conductor can handle and h andle safely? 

Mr. Fassett-As to the number of people carri ed on a 20-ft. 
car, I think about six ty-fiv e is the limit-anything beyond that 
is an overload for it , and I do not think that a conductor can 
take care of more than sixty-five passengers on such a car, 
get their fares and see that they properly get on and get off 
the ca r. 

R. E. Danforth. of Rochester-I do not think. that Mr. Fas­
sett is en tirely wrong. T here a re many places where, I thi nk 
you will all agree, the sing le-truck, 20-ft. or 21 - ft. body car is 
the most economi cal car for short hauls , short-di stance riders, 
short lines and on lines where the traffic is fairly uniform dur­
ing the day. I do not know about the conditions in A lbany, 
!mt I do know that in Rochester, a s well as in Buffa lo, the 
majority of the cars in use mu st be over 20 ft. long, a nd those 
best suited to the service in those ci ti es are cars having bodies 
of 28 ft. or 30 ft. But in both cit ies I have named some single­
truck cars can be run to ad vantage. In our own city we 
operate forty or fifty single-t ruck cars on r egu lar se rvice . hut 
find that on heavy lines, during the tripper service, we can 

make more money w ith the long cars. We have adopted as a 
standard length of car one having a body 28 ft. over a ll and 
with long platforms and wi th w ide doors, and we permit pas­
sengers to leave the car by way of the front door. I bel ieve in 
so doing we overcome the obj ection Mr. Fassett has to the use 
of the long car. A t junction points we find that by the time 
the last passenger to leave is off the fro nt platform, th e last pas­
senger to boa rd the car is in the car by way of the rear pla t­
form. W e try to enforce the rule of out the fro nt door and in 
the rear door at all junction poin ts. -W ithout thi s rule we 
would lose considerable time in ser vice, as M r. Fassett ind i­
cated. 

In the equipment of the car, local conditions govern very 
largely. 'vVe have found it impossible to operate w ith economy 
a double-truck car with two motor s, because of the heavy snow­
falls during winter, and we, therefore, adopted four motor s, 
having ample capacity to operate the car without overload 
during the winter. 'vVe find that th e double-truck car s now 
equipped with two motors per car run behind time during the 
winter, and, in fact, are usually pulled out of _se rv ice and used 
only for trippers dur ing the winter. The double-truck car 
has an added advantage in our climate in the fact that th e ser ­
vice is maintained during snowstorms ,vhen it would be im­
possible to maintain the service with the average single-truck 
car. The added traction obtained from eight driving wheels 
keeps the car on time. 

Concerning the seat ing arrangement, ,ve a r e limited in the 
width of the car by local condi tions to a body not over 8 ft. 
wide over all. This makes it well-nigh impossible to operate 
a st r ictly cross-seat car on lines having short riders and heavy 
traffic. We, therefore, adopted for such lines a compromise 
between th e longitudina l-seat car and the cross-seat car, by 
having the cross-seats half-way down one side of the car w ith 
a longitudinal seat opposite, and th en reversing the plan for the 
remaining half of the car. T hi s gives a wide aisle, a lmost as 
wide as we obtain w ith the average longitudinal-seat car, with 
the advantage of seating half the passengers the popular way, 
with cross-seats. We find in summer that these cars a re 
.'.limost as popular as our semi-convertible car s with a ll cross­
seats. 

I note in M r. Wilson's paper that he has referred to the 
practical inability to use the standard open car in summer. 
Our conditions are similar to those in Buffalo, and we find the 
most profitable car for summer service is one of the semi­
convertible type. 

QUE STIO N BOX 

Mr. Fairchild. the editor of the Question Box, then took up 
the mechanical department of th e Quest ion Box. 

Mr. Fa irchild- The fir st ques tion under the mechani cal head 
is Q uest ion No. 20. relating to fireproofing car s. One of the 
most in teresti ng sugges tions made under this heading is th e 
propos iti on advanced by George Gibbs, of New York City, as 
to the possibili ty of the all-steel ca r for ordinary surface elec­
tr ic rai lway service. 

\1/. H. Collin s, of the F onda , J ohnstown & Gloversville Rail ­
road- Our usua l pra : ti ce on our large cars with steel under­
framin g is that we car ry all o f our cables through iron pipes, 
and we use pretty much the same method as described in th e 
Q uestion Box by Mr. Tiaukat. o f th e S chenectady road. A ll of 
our cables ar e cove red with rubber pipe in sulation, a nd in 
putting up our rheostats we pay particular attention to using 
fir eproof material , such as asbes tos board, and in that manner 
we elim inate, practi cally, all t rouble fro m fir es. 1n fact, I can­
not recall that we have ever had a burn-out or fire sin ce I have 
been connected with th e sys tem. 

H. A . Johnson, of Camden- I have given some attention to 
the subj ect of fir e-proofin g of cars. A meeting was h eld in 
New York by th e Fir e Under writers to determine mean s fo r 
preventing fire s on cars. The di scuss ion of th e meta l ca r was 



106 STREET RA ILWAY J OUR NAL. [ VoL. XXVI. No. 3. 

very th orough, but with the present method of wi ring it was 
deemed at that time that fi res would rather be enhanced than 
prevented by putting in metal floor s and the present type of 
,v1nng. The general practice in st reet ra ilways to-day in the 
smaller towns, apparen tly, is to use the old-fashion hose and 
cable. I believe, however, that it is now a proper t ime in the 
ordering of new equipment to fo llow the method which h as 
just been desc ribed by the preceding speaker. 

D. F. Carver, of Roc hester-Personally, m y obse rvation has 
been that the cause of fir es in the car house at night, when 
we put the equipment in t he car house, h as been from re­
sistance. The car switchers put the brake on without shoving 
the controller entirely off. I know of a half dozen cases where 
fi r es started from res istance, because t he car shi fter at the 
car house had left the controller on a ll night. I have seen a 
good many cases where the leads caught fire from the motor, 
but I have never seen any worse fir e. As to the u se of the a ll­
metal car, I think the success they are hav ing with it in the 
subway has demonstrated that it is perfectly feas ible, and more 
than fea sible, for that heavy type of car. I understand the 
New York City Railway Company has almost completed a car 
of the all-steel type. My personal experience w ith the a ll­
steel type amounts to practi cally noth ing. 

T. \V. Wil son, of Buffalo-I think the principal thing is first 
to eliminate the cause of fire s, because nearly all fi res in cars 
ar ise from defective wiring. T h is being so, had we not better 
fo llow the standard ru les of the Underwriters' Association. 

l n an interurban car I think it would be possible to have all 
cables in pipe conduits, and that wi ll prevent enti rely any fire 
starting from that cause. I saw a new car being designed fo r 
a Chicago road in a manufacturer' s shop a week ago, in which 
that method was used, and a ll the cables and wires were run in 
pipe conduits. 

J. G. Baukat, of Schenectady-\Ve have adopted the same 
method Mr. \Vil son has out lined. In the first place, I might 
say that we have taken another step which may be out of the 
ordinary. \Ve use all flexib le cable instead of solid wire, as 
has been the custom; that is used throughout. T his flexib le 
cable has extra heavy insulation. \Ve fou nd a great deal of 
trouble has come from th e chafing of the cables. T hen we lead 
all our cables through iron pipes, but before the cable enters 
the pipe we have a special mouth piece attached, which we 
designed ourselves, on the same lines as the mouth piece which 
the Manhattan Elevated Railway uses for it s cars. Before the 
cable enters the pipe it goes through this rubber mouth pi ece, 
which makes the pipe waterproof, besides preventing chafing. 
\Vhen the cable comes out of the pipe the same precaution is 
taken again. By using iron pipe and rubber bushing th rough­
out we have not experienc ed any trouble. \Ve wired up the 
heaviest type of cars we have on our Ballston line in this 
manner, and we have not had any trouble from fi r e. 

J. C. Calisch, of the General E lectric Company- T he 
Chicago car which l\Ir. \Vi lson referred to will be equipped 
with four 40-hp motors, and the question of wiring has been 
given very considerable attention. \Vhere the wire leaves the 
trolley base on the roof of the car it is car r ied in a condu it 
to the corner post and from that point it wi ll also be carri ed 
in a conduit to the point where it goes below the car. The 
main circuit will have in series a fuse with th e. circui t breaker, 
and the control and resistance cables below the car will be car­
ried in separate conduits, that is, two for the control tables 
and one for the resistance. \Vhere the taps a re brough t 
out for the res istance, and the motors' bell-mouths w ill be pro­
vided, and each motor wi ll have a j unction box, the idea being 
that the four leads from the motor can be readily discon­
nected, whereas, the controller cable, and r esistance likewise, 
will never have to be touched except wh en general repairs are 
to be made. In this ·way, it is thought, absolute fir e-proofiin g 
will be secured. 

George G. B lakeslee, of the A lbany & H u'dson Railroad­
\ Ve operate the A lbany & H udson Rai lroad on the third-rai l 
system. \ Ve recent ly lost a car from fi re which .occurred 
through a short circuit on the third-ra il cable. \ Ve were never 
qui te sure whether the cable pi cked up a piece of w ire and 
connected things up, or what did happen. It is a subj ect which 
is ve ry interesting to me. I would like to get what in fo rma­
tion I can from people who a re running w ith the third-rail 
system. I have not anything to offer except to say tha t I shall 
fo llow out the suggest ions and practice whi ch have been men­
rioned in regard to fir e-proofing. I think that is very im­
portant, and in reconst ructing cars it is what we will follow. 
Our t rouble is wi th our third-rail shoe, which has to be con­
nected with a flexible cable long enough to. a llow us to make 
short curves. In other words, wh en the car moves around, 
the shoe has got to move away out in orde r to let us get around 
curves. The cable is bound to be dangling around and chafing 
and making trouble. 

R. P. Leavitt , of the A lbany & Hudson R ailroad Company­
I will say that thi s cable whi ch connects to the third-rail shoe 
has to be long enough to permit the shoe to be tipped up in cit) 
streets, and tha t adds another feature to the shoe which makes 
it hard to take care of. I note that one feature mentioned by 
one of the gentlemen was a fu se in series with a circuit breaker. 
If that is used eac h fu se should be as near as poss ible either 
to the third ra il or the trolley tap, so that there will be as little 
wi re as poss ible to be protected by the same device. 

W. J. Harv ie, of the Utica & Mohawk Valley R ail way-In 
regard to fire-proofing cars, I do not doubt that on new and 
heavy equipment there should be some extraordina ry precau­
tions taken. In a heavy express car we have just built we have 
the cables encased in iron pipe and also in oak mouldin gs . It 
is a question in my mind whether the iron pipe is .preferable to 
a good wood moulding. 

In regard to the cars which we already have in se rvice on 
city and suburban work, it does not appeal to me that the extra 
expend iture fo r special fire-proofin g is necessary, but that ordi­
nary care and proper taping and hosing up of leads ought to 
take care of the trouble in th ese cars. 

With r egard to our new express car , we have a W esting­
house uni t-switch contro l on that car. It is equipped with 
four No. 85 motors, 75-hp each. T he control sys tem, as is well 
known, is operated by a ir, the a ir va lves be ing operated by a 
storage-batte ry circui t. T he car itself is 57 ft . over all , and 
has a ca rrying capac ity of 20 tons. Our tru cks a re spec ial 
t rucks made by the J. G. Brill Company fo r high-s peed heavy 
service. \ Ve have run thi s car a mile in fifty-eight seconds, 
and thus fa r the equipment has proven enti rely sati sfactory. 
We have had but one case of trouble, whi ch was due to an 
oversight, probably in the insulation. Our leads, motor wiring. 
etc., a re la id in an oak molding, all four condui ts, with a cap­
ping to correspond, and th e turn s a re a ll square turns, and all 
of our low-voltage leads from th e storage battery ,a re in pipes , 
as I said before. \ Ve have no part of the 500-volt circuit in 
iron pipes. 

Vi. E. Harrington, of Camden-The plan as out lined by Mr. 
Baukat seems to meet my v iews on the subj ect , and it is very 
clearly se t fo rth on page 73 of the Questi on Box. As to the 
a ll-steel cars for ordinary street railway service being a pos­
sible development in the near future, I think that is a matter 
which can only be determined by prac ti ce . It certainly is a 
very remarkable departure from existing methods. W e have 
our equipments in their present form and we have to take care 
of them in their present fo rm, and that is the reason for my 
commenting favorably on the suggestions made by Mr. Baukat. 

Mr. Baukat-In connection with wiring of cars and carry­
ing wires in iron pipes, I will mention one thing. W e experience 
quite a little trouble, especially with our heavy cables , in pull­
ing them through the iron pipe, particularly where there are 
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bends in the pipe, without puncturing the insulation. We did 
away with that and now use nothing but straight pipes, and 
instead of having a special fitting for each different size­
¾-in., 1-in., 1¾-in. and 1_¼- in. pipe-we have regular L's only 
of a larger radius, and they are cast in half and bolted together, 
so that we simply pull our cables through the straight pipes 
and clamp on the fittings afterward. I believe the Manhattan 
Elevated Company adopted that form, and I understand, in a 
roundabout way, that they have had some trouble with it. W e 
have made it much wider, so as to ge t more packing between, 
and in that way we are wiring up our cars much quicker and 
are absolutely sure of not puncturing our insulation. 

H. J. Clark, of the Auburn & Syracuse Railway-Speaking 
of fires, we take every precaution to prevent fire s on our cars. 
We are now about to adopt extinguishers to prevent the fire 
disease-that is, to carry one hand extinguisher on each car, 
which, merely by turning it upside down, is ready for action. 
\Vithin a week we nearly lost a full car of express matter, 
owing to the fa ct that a shipper had sent some explosive sub­
stance on our car. It was a package of small percussion caps. 
The conductor did not know the contents of the package ; he 
dropped it on the floor and the car was set on fire. We hap­
pened to be in the city where there was an extinguisher at 
hand and our men were able to put out the fire inst:mtly. 

Mr. Blakeslee-What effect would the fluid in the fire ex­
tinguisher have on the electrical equipment? 

1Ir. Clark-I do not think it would have any more effect 
than water would have. The contents of the ext inguisher are 
largely made up of water and soda. 

Mr. Blakeslee-,i\/ e found the liquid extinguisher made us a 
good deal of trouble when we allowed the men to use it on any 
of the apparatus, and we have adopted the powder extinguisher 
for the extinguishing of fire s on our cars, and use a liquid ex­
tinguisher in case of other fires. 

Mr. Fairchild-All the subway cars in New York are 
equipped with a fire ext ingui sher. I believe these extingui sh­
ers contain powder instead of liquid. 

,ve will now take up the subj ect of bearing lubrication, cov­
ered in questions No. 21 and 22. This is a subj ect in which 
the mechanical men are all intere sted as well as the managers. 

Before entering upon the di scussion, I would ask Mr. Baukat 
if he will give a littie longer description of th e oil cup he is 
using and which is referred to on page 80 of the Question Box. 

Mr. Baukat-In regard to oil cups, I am sorry to say I do not 
think we have the ideal cup, although it does our business. T 
am still in search of the ideal cup. Up to two years ago we 
used grease entirely for lubrication, and had all kinds of 
trouble. In the fir st place it is next to impossible to get the 
men who are doing the greasing to be clean, and as a rule con­
siderable dirt is carried into the bearings with the grease. vVe 
had to make a quick change, ancl we got up a cup of our own, 
a cast-iron box with a pipe in the center, as you will see in the 
sketch, and then we have st rands of the very bes t wool we can 
find to filt er the oil and at the same time carry it down to the 
bearings. \Ve hav e to change our oil three times a year. By 
experimenting quite a while we found by changing the oil twice 
or three times a year that we accomplish good results. The 
oil is affected by the temperature. Sometimes the oil would 
not feed ; it got choked so that it would not flow, until the motor 
got heated up, and then it would feed down to the bearings. 
Suppose the oil is heavy enough to-day, and to-morrow should 
be a much warmer clay, it will feed just th e same. 

The city authorities are complaining to us about the dirty 
streets. The other night I stepped into quite a large puddle of 
oil. The question is, I s there any ideal cup that would take 
care of thin oil? That is the thing I would like to hear di s­
cussed. · 

J .C. Rothery, of Buffalo- \Ve have gone into oil lubr ication 
and have tried it both in armature and axle bearings during the 

past year. Our experi ence, particularly in our high-speed in­
terurban cars, has been very strongly in favo r of oil. In the 
city cars, those operated on my divi sion, where the speed is 
low, the improvement has not been so noticeable. The grease 
gave very good service, but the oil is an improvement upon 
the grease, and on the high-speed cars particularly we find the 
oil is a decided improvement over the grease, both economically 
and from every other viewpoint, hot bearings, etc. ,i\/ e fre ­
quently were troubled with hot bearings on account of the Buf­
falo & Niagara Falls line operating along the highway a long 
di stance and the apparatus on the car being susceptible to the 
dust. Since we have used the oil we have had but very little 
troubl e and a re well satisfi ed with the re sult of our experience. 

'vV. 'vV. Cole, of E lmira-I think we are doing as nearly all 
the other roads are, accepting the journal boxes as the manu­
facturers send them out on the various classes of apparatus. 

W . H . Collins, of the Fonda, Johnstown & Gloversville Rai l­
way-We have abandoned the use of g rease entirely for both 
motor and axle bearings. W e find by doing so that we have 
accomplished a rema rkable saving in the matter 9f lubrication, 
as well as lengthening the life of our bearings to a great extent. 
\ Ve have been using a patent oil cup, with a special compound 
manufactured for use with that cup, very successfully. The 
only critici sm we have to make on the cup is the price of the 
compound. I think if we could adop t the same cup and use a 
cheaper grade of oil, it would pract ically solve the lubrication 
question. 'vVe use oil en tire ly on all of our 

I 

cars, both ci ty, 
suburban and interurban car s, and I would not like to go back 
to the use of grease. On our large type of cars we use the GE 
73 motor, which, as you gentlemen perh aps all know, has a 
sufficient oil space to permit of packing the journals with oi l 
and waste similar to the way it it packed in the journal box of 
the car. We now h ave bearings running on these equipments 
with approximately 100,000 miles to their credit without chang­
ing the bearings, and we have had occasion to remove the arma­
tures twi ce during that t ime, and the armature bearings a re so 
little worn that we can hardly caliper the wear. I would like 
to ask a quest ion of the gentleman who just pre ceded me, as 
to what kind of an oil cup he is using with hi s oi l in the dif­
ferent types of motors. 

Mr. Rothery-It is a simple oil cup with gravitation feed, 
which is adjusted by a screw in the motor bearings. 

Mr. Fairchild_:._Is this the one you got from the manufac­
turers, with the car equipment? 

Mr. Rothery,-The cup we got from the manufacturers had 
the wick feed. 

Mr. Fairchild-What is the objection to the wick feed? 
Mr. Rothery-You have no way of stopping the flow of oil 

when the car is stopped. T he feed is not automatic. 
Mr. Fairchild- Are you working on anything in the way of 

an improvement on your present cup? 

Mr. Rothery-No, it has been very satisfactory: but if any­
thing which is better is presented to us we will be glad to give 
it a trial, but up to the present time the cup which we have 
now in use has been perfectly sat isfactory to us. 

Mr. Fairchild-Has anyone any comparative data on the 
lubricating item? 

Mr. Baukat-Before we began to use oi l it used to cost us 
fo r lubri cation about $--1-.800 a year. v\T c have got it clown now 
to where it costs us about $1,800 a year. I guess these are 
about the best figures one can get as the tota l savi ng per year. 
I have not seen any figures whi ch are better by com parison. 

Mr. Johnson- 'vVc arc doing about the same as the rest of 
the roads, trying oi l and grease, and all the different cups made 
to produce the result . T would like to ask whether anyone has 
tried roller or ball helri ngs? 

Mr. Baukat- I had the pleasure of trying that, and deliver 
111c fro m hall bea rings at the present time! 
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Mr. Clark- I think Mr. Du Boise, of Syracuse, has had some 
experience with roller bearings. 

F. M. Du Boise, of Syracuse-\ iVe have a roller bearing that 
was made by a manufacturer in Syracuse. It is on experi ­
mental tri a l now. V./ e have had it in use about two years, I 
beli eve. Up to the present time we do not find any wear what­
ever in the rollers themselves. Vv e have had some trouble with 
the journal boxes they ro ll in, not being properly hardened 
when put on, and we renewed those, but the roller bearings and 
the action are as perfect as when they were put in. I think 
the car runs with a great deal less power. I have no figures to 
~how how much less, but I fee l safe in saying that the car is 
operated with considerably less power. 

As to the oil cup question, I wi ll state we are using a cup, 
but I guess I have the same trouble the others have, there is 
no way of stopping the feed of the oil when the car stops. 
Some of the members say that their stree ts are spattered up by 
the use of grease, and I see that our streets in Syracuse are a lso 
spattered, but we have not had any complaint yet from the city 
authoriti es on thi s account. 

Mr. Fairchi ld-There have been suggested several forms of 
oi l cups using a small ball at the bottom, the idea be ing the ball 
wi ll vibrate when the ca r is in motion, a llowing the oi l to feed, 
and when the car stops, the ba!J will fall back in to the opening 
and prevent the feed of the oi l. Has anyone experimen ted with 
thi s, or is there any member who has any knowledge of a cup 
of that kind which is in general use? 

I-I. V. Schreiber, of the A ugusta Railway & Electric Com­
pany, Augusta, Ga.- \ iVe have tried the type of cup just men­
tioned and found after using it for some time that we could not 
adjust it. It is arranged with notches, and the idea is to turn 
the notches to regulate the supply of oi l, but we fo1.1nd if we turn 
the nu t one notch the oi l would all flow out, or if we turned the 
nut back one notch the oil would stop flowing entirely. We have 
made experiments with a number of different kinds of oilers; 
but at the first, when we dispensed with grease, we simply took 
the grease cup already on th e motor, and put waste in it, packed 
it good ancl hard with wool waste and poured oil on top of the 
waste, and that passed through the waste and made a good, 
cheap oiler, but it had the same trouble which has been men ­
tioned here to-clay, the oil would go down through the bearings 
and make the streets greasy. \ iVe tried some oil cups. We had 
a screw whi ch pinched a wick similar to some of those de­
scribed here. I looked up the matter of lubri cation on steam 
railroads and found they are oiling cars for about one-tenth 
of what it costs us. We al so tr ied successfully the oi ler shown 
on page 77 of the Question Box. T hat has a great advantage in 
that it uses the same oi l over and over again and keeps every­
thing tight so that no dir t comes in. T hat is an oiler I think 
we wi ll adopt; though a li ttle expensive at fir st sight, it is 
really cheaper than some others and, a lthough it looks com­
plicated at first, it serves the purpose very well. 

Mr. Danforth-I am sorry to say I am not supplied with any 
figures, and can only say generally that the cost of lubrication 
has been about the same as it was when we us,ed grease, al­
though our bearings a re running two ancl three times longer 
than they did. We have been experimenting with a large num­
ber· of trucks, using hi gh-priced oi ls, and. we consider the fir st 
thing necessary to stop hot boxes is to find the right kind of 
oil, and the next thing is to find the cup that will feed the oil 
economically. \iVe finally got down to a cup that is somewhat 
of a compromise. It contains a loose-fitt ing piston, held down 
by a spring pressure resting on a thin piece of felt which ac ts 
as a filter. The vibration of th e cup during the motion of the 
car moves the piston sufficiently to allow the oil to flow down 
onto the piece of felt, when it is fil tered through onto the bear­
ing. W e are now working to obtain a c{1p which will practi­
cally stop the flow of oil when the car is a t rest. I am of the 
opinion that, generally speaking, this will have to be accom-

plished by using a rod with dense oil which will flow slowly, if 
at all, at low temperatures. This means you can change the 
oil, which up to the present day we have not felt warranted in 
doing. I will say, however, we use two grades, summer and 
winter, ancl have tried some cheaper oils, with very good 
results. 

Mr. Du Boise-I will say that in our oil cups which we are 
using we have four different feeds in the cup, which we can 
regulate to a certain extent. We cannot stop the flow entirely 
when the car stops. By changing the feed of these oilers ac­
cording to the weather, hot and cold, and also by changing the 
grade of oil, we get along very economically with it, but can­
not stop it entirely. Our experience has been that we effect a 
saving of about 25 per cent in the cost of lubrication by oil 
over the cost of lubrication by gr~ase, and I should say we have 
effec ted nearly double that saving in the wear of bearings. 

Mr. Collins- In regard to the matter of roller bearings, 
whi ch Mr. Du Boise spoke of, I am not quite clear as to whether 
that refers to armature or axle bearings or journal-box bear­
ings. 

M r. J ohnson-I referred to all the bearings. Mr. Du Boise 
spoke of the ball bearings he was trying in an experimental 
s tate, ancl I gathered it refe rred only to the journal bearings 
of the car. I would like to know if it refers to the axle bear­
ings and motor beari ngs as well? 

Mr. Du Boise-I referred 11:o the journal bearings only when 
I spoke of the roller bearing. In r egard to the oil question, we 
have stopped the hot-box problem by the use of oil. 

l\fr. Harrington-I believe that the grease question is a thing 
of the past. We have been working on the oil question for 
some time, and there is no doubt that the use of oil has sup­
planted th e use of grease. The great trouble is that the oil lies 
in pools around the car house and on the street. In so far 
as the cost is concerned, we made a contract about four months 
ago with a company on the basis of furnishing the lubrication 
for the entire system, so much per thousand car-miles. The oil 
company was to allow us credit for the oil and grease we had 
in stock. S ince that time up to the last report I had, the oil 
co mpany sti ll owed us money. 

Mr. Collins-There is another point which enters largely 
into this question, and that is the matter of armature repairs, 
due to a rmatures getting down on the pole pi eces and stripping. 
Since we began using oil for lubricating we have practically 
eliminated that trouble, while prior to the use of oil as a lubri­
cant we often had the bearings go down and we lost a good 
many armatures. A t the present time we have overcome thiat 
difficulty almost entirely. 

Mr. Du Boise-Since we have used oil for lubricating we 
practically have no armatures on the pole pieces whatever, and 
v,e get at least three times more life out of our bearings with 
the use of oil than we did when we used grease. 

Mr. Harvie-I would like to ask how often these gentlemen 
find it necessary to thoroughly clean the oil cups, emptying out 
the old oi l and cleaning them out thoroughly, to prevent clog­
ging with the wick-feed cup? 

Mr. Collins-We go over our machines, such as blowing 
out the motors and doing work like that, and in addition .to that 
we make it a point once a month to clean out all the oil cups. 
I think the sec ret of success of lubricating with oil lies largely 
in the attention given to the matter of cleaning the oil cups. 

Mr. Leavitt-In connection with the question of the use of 
oil, I think that grease and oil should both be used, especially 
on long lines. In such cases, where there is any bearing 
trouble, the grease will tide the bearing over and enable you 
to get the car into the depot. It would be necessary to clean 
out the bearing as soon as you found the grease had started, 
out having a motor of ample capacity, the grease does not 
start to any extent unless the bearing warms up-that is, it 
does not run to any extent in the natural heat of the motor. 
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\Ve have used very little grease, but have used it as an extra 
precaution. Of course, if the grease starts, the felt and wick­
ing is clogged up and is useless for oil, and has to be changed 
and cleaned. out. 

Mr Baukat-I do not agree with Mr. Leavitt. I say throw 
the grease out and keep it out. After you once get the grease 
in the bearing, you will have a hard job to get the bearing 
clean, and it means quite a little money to clean the bearing. 
After you have it once cleaned, keep it clean. The main thing 
we should aim at is to get a cup that will not feed when the 
car is not running. The whole question does no t li e in the 
cost of oil by any mean s. If you have a cup that will lubricate 
your bearings at a fair price and you have no armature trouble, 
etc., I think you should be all sat isfied. I would not advise 
using grease. I would not do it . 

Mr. Fairchild-If there are no more questions or answers 
on this subject, we will pass to the wheel quest ion, which is an 
old one, and yet it is always new. The matter relating to 
wheels is found on page Sr of the Question Box, and following 
pages. The subj ect is divided as follows: Give your ideas ar1d 
experience with respect to the following: (a) Life and cost 
(per rooo wheel-miles) of cast-iron wheels? (b) Life and 
cost (per moo wheel-miles) of steel-tired wheels? (c) Life 
and cost (per rooo wheel-miles) of rolled-steel wheels? I s 
there anyone here_ who can give us late data on this subj ect? 
Have any of you been carrying out comparative records lately? 
There is a great demand for comparative wheel records. 
Everyone realizes that wheel record s are only valuable up to a 
certain extent, because the conditions governing the informa­
tion and also the method of keep ing mil eage re cords have not 
yet been standardized, and. wheel records, even when they are 
given out, have to be taken with considerable explanation, but 
it might be well to give a few moments to this wheel quest ion 
and see if we cannot add to the information on the subject. 

lVIr. Collins- I have expressed my opinion somewhat in the 
answers in the printed Question Box. vVe find in our experi­
ence, which is taken from a careful record of mileage-and it 
is an average record taken from 300 or 400 wheels-that the 
average life of our cast-iron wheels is about 30,000 miles and 
the cost per rooo wheel-miles is 20 cents. That includes the 
cost of wheels used in city and suburban, and some interurban 
service. The ave rage life of our steel-ti red wheel s is 150,000 

miles and the cost per rooo wheel-miles is about 13.5 cents. 
That pri ce is based on the co~t of tires only. I consider, in 
the matter of making compari sons between steel-tired wheels 
and cast-iron wheels, we should not take into account the ,vheel 
center, because that is a common feature of the truck. If the 
wheel center is designed correctly we can use that indefinitely. 
I find that the cost of turning the tires on one steel-tired wheel 
during its lifetime is practically the same as for boring and 
fitting fiv e cast- iron wh eels, which we would have to use to 
make the same mileage. The value of sc rap r eturn ed is 
slightly in favo r of the cast-iron wheel, whi ch would reduce 
the cost of the cast-iron wheel per 1000 wheel-mi les to 17.4 

cents, as compared with 13.5 cent s for the steel-tired wheel. 
T hat is merely looking at the question from the economical 
standpoint. 

I believe we should look at the ques ti on in another light. 
I think the factor of sa fety should be the determining factor in 
the que stion of the use of wheels. I am very strongly of the 
opinion, and I have been convinced for some time, that in a ll 
interurban cars we should use steel-tired wheels. T he question 
in my mind is, What is the bes t type of steel wheel ? Vie have 
been using the built-up wheels, with cast-iron and cast-steel 
centers, with a Mansell reta ining ring, which is practica lly 
nothing else than steam railroad practice. We have used that 
wheel with excellent result s. There has been brought out 
lately a rolled wheel which seems to me to be admirably 
adapted for intcn1rln1_11 service, W e now have. r,w:o of th"~ 

largest cars equipped with that type of wheel, but they have not 
atta ined sufficient mileage to enable us to make a compari son. 
\ Ve have run something like 20,000 miles with that type of 
wheel, and from present indications they will be highly· suc­
cessful. The cost as compared with the built-up wheel will be 
slightly in favor of the built-up wheel in the long run. The 
first cost will be in favor of the rolled wheel, hut in usin g the 
sa me wheel center over and over again indefinit ely, the 
eventual cost wi ll be slight ly in favor of the bui lt-up wheel. 
There is one elemen t whi ch should he considered. If you have 
an integra l wheel, you eliminate largely the question of loose 
tires, or the wheel coming apart , or anything of that sort. It 
seems to me that th e rolled wheel is the coming wheel for in­
terurban servic e. 

l\Tr. Johnson-Our experi ence is practically the same as that 
of the gentleman who has just spoken. I beli eve the rolled­
steel wheel is the coming wheel for high-speed roads. I th ink 
it is going to be a little more expensive in main tenance, but 
the factor of safety is going to outweigh that. As far as the 
city service is concerned, I think the chilled ·wheel will hold 
sway and give us plenty of safety. 

l\Ir. Carver-I do not know that I have much to say on the 
wheel question at this time. I am trying to watch develop­
ments in the wheel matte r, trying to do that very closely. I 
think the steel-tired wheel wi ll compete with the cast-iron 
,vheel. for city service, on a cost basis. I do not believe that 
a cast-iron wheel is suitab le for high-speed se rvice. I have 
known of some cast-iron wheels which have burst in city ser ­
vice, but that wa :~ due to high speed, the motor running away 
on a dnwn grade. The wheel burst as th e result of th e speed; 
tl;at was the only soluti on we could discover for it. I do not 
want to adverti se anyone's goods, but I am watching this 
pressed wheel very closely, and think it is goi ng to win out. 

J. H. Pardee, of Canand aigua-Last year our chief engineer 
applied some cast-iron wheels. They were spec ially designed, 
but have proven unsatisfactory, and we went back to steel 
wheels. \Ve are experim enting with the buil t-up wheel and 
using that wheel, and also a solid wheel. 

T . \V. \Vilson, of Buffalo-I beli eve for in te rurban practice 
regarding the ques tion of wh eels, we can, as in other things, 
follow the example which the steam roads have se t us. I do 
not believe a cast wheel is fit to be run under an interurban car. 
-\ s to the type 0£ steel wheel. I ra ther agree with the gentle­
men who have preceded me, in thinking that the rolled wheel 
is the best type. For city service. I think the only reason 
which would lead us to adopt a stee l wheel is the one whi ch 
M r. Carver suggested, the ini tial cost. I think the cast wheel 
is satisfactory for city servi ce. If the cost can be brought 
down to the same. or possibly a little more. as the cost of the 
cast wheel, I think we should adop t the steel ,vheel for city 
se rvice. \Ve get about 4 0,000 miles out of our steel-tired 
wheels on the Lockport lin e, and a little less on the Buffalo 
& Niagara Falls line, on account of the numerous curves. I 
think th e li fe of a steel-tired wheel can be set at about 150.000 

mile s. Our cast wheel make about 40,000 mi les and costs us 
about 22 cents per 1000 car-miles. 

\V. J. H arvie. of Utica- vVe have no ro lled-steel wheels on 
our road. \ Ve are using two types of steel-t ired wheels which 
a re giving us very good results. I was rather interested in 
what Mr. Pardee sa id in regard to the special cast wheel which 
he had made for hi s road. \ Ve are using some of the same 
kind, although not for hi gh-speed se rvice. I t has a reinforced 
flange , which seems to be a good fea tnre. 

Mr. Baukat-I would like to say something in regard to 
whee ls. The life of the wheel can be increased to a consider­
able extent if your special work is taken ca re of so as to favor 
the wheel. The life of the flan ge determi nes the life of the 
wheel. I think, in order to favor the wheels, the track depart­
ment should co-operate closely with the mechani ca l department 
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in regard to wheels. If that is taken into consideration, the 
cost of wheels can be decreased considerably. 

Mr. Wilson-There is one addition I would like to make. 
In turning down steel-tired ·wheels we reduce the diameter, 
and last winter on our Buffalo & N iagara Falls line we found 
the mechanism under the car was closer to the roadbed than 
ever before, giving us considerable trouble from the moto rs 
driving on the snow and ice. ·would it not be well to make a 
wheel with a little larger diameter than 33 in s. to take care of 
that trouble? I would like to ask some of the master mechanics 
if they have had any trouble on that account? 

Mr. Collins-We ran into about the same trouble as Mr. 
\Vilson describes. vVe have been using a 28;/2-in. wheel center, 
wi th a 2;/2-in. tire, and in order to overcome the trouble Mr. 
Wilson speaks of, we are increasing our tire to 3;/2 ins., and I 
think that will compensate for the reduction in the diameter: of 
the wheel, owing to the turning down. 

Mr. Baukat-In reference to what l\1 r . Wilson said, we ran 
up against the same trouble last winter, and on our new cars 
we are adopting a 36-in. wheel. \Ve went further. We found 
our old special work was pounded out, was made wider than it 
was originally, and we are ordering our new special work wide 
enough to permit us to use a 1¼-in. flange. I would like to 
hear an expression from the members in regard to a 36-in. 
wheel. 

Mr. Leavitt-We are using a 34-in. wheel which, afte r it is 
turned down twice and runs three times, gets down below 33 
ms. We have kept records of several sets of wheels on two 
cars. One car ran 218,000 miles with two turns, with one 
pair of steel-tired wheels with spoke hubs, that ran on the 
first wear II6,ooo miles. We had a good deal of trouble with 
these turned wheels last winter, letting the motors down into 
the snow and ice in the streets, due to their smaller diameter. 

Mr. Baukat-I would ask what kind of a wheel thi s gentle­
man used, because the mileage is certainly excessive. 

Mr. Leavitt-The one that ran 218,000 miles was a steel­
tired fused wheel. T he one that ran 116,000 miles on the first 
run was a Midvale steel-ti red wheel, with a Gibson ring fas t­
ened on the hubs. That wheel perhaps ran too long ; 100,000 
miles would perhaps have been a better figure at which to have 
changed it over. 

Mr. Harrington-In the use of cast wheels, the ordinary 
road of the ordinary size sends its wheels to the wheel manu­
facturer to have the wheels renewed, thus avoiding the neces­
sity of supplying the equipment necessary to change the wheels. 
I think thi s one feature alone has been one of the chief r easons 
why steel wheels have not been more generally adopted 
throughout the United States on the smaller roads, as they 
hav e not had the equipment to change and turn down the steel 
wheels. The advantages, I think, are quite strongly in favor 
of steel wheels if they can be properly handled-promptly 
handled, in that you avoid flats to a very great extent, so much 
so that you may consider you entirely avoid flats. 

As to the matter of the relative safety between steel wheels 
and cast wheels, we hear continually that the steel wheels are 
almost an absolute necessity on high-speed roads. I would 
like to know how many railroad managers have had experience 
in which their cast wheels have caused derailments, such as 
have been referred to. I personally have yet to find out any 
experi ence that would indicate this. It seems more, from my 
point of view, to be a bugaboo--that we are looking for a cer­
tain thing that we think may happen. I should like informa­
tion on that point. There is one other feature, however, in 
connection with the use of th e steel wheel which gives it an 
advantage over the cast wheel, in that the wheels are not in 
the house fo r renewal so often, and therefore you can get more 
life out of your equipment, with the minimum amount of 
housing. 

Mr. Johnson-I wish to say for the information of Mr. Har-

rington that less than two weeks ago we had a serious accident 
clue to the breaking of a wheel. It was a case where a car ran 
at probably a little higher speed than it should have done, 
struck the curve and ripped off the flange; the car left the 
track and some people were injured. 

l\fr. Baukat-You mean a cast-iron wheel? 
Mr. Johnson-This was a cast-steel wheel. 
The President-I will say, in the winter of 1902-03, we had 

a 24-ton interurban car running at the rate of 45 m.p.h., 
equipped with 690-lb. chilled-iron wheels, and we had a portion 
of one wheel, consisting of the spoke and about one-third of 
the rim, weighing about 150 lbs., come up through the floor 
of the car and crush the foot of a passenger, so that he will be 
a cripple for life. The bursting of the wheel cleared the cable 
and a portion of the air equipment and the brake chain and 
everything that was on the car in the way of the wheel. That 
was the thing that drove us from the use of cast-iron wheels 
and compelled us to adopt the steel wheels. 

Our experience with the steel wheel has been that there is 
no economy in the steel whe.el; but we do not keep wondering 
when the wheel is going to break. 

Mr. Pardee- The type of cast-iron wheel which we used is 
that with the reinforced flange , which Mr. Harvie spoke of. 
Since we have used this wheel we have not had a case where 
the flange has broken off sufficiently to allow the derailment 
of the car, but in running the wheels over side tracks and 
special work, the flanges became chipped and it was necessary 
to replace the wheels. W e do not worry so much about derail­
ments as we do about cost. We do not get enough mileage out 
of the wheels. 

Mr. Collins-I would like to corroborate the experience of 
President Allen somewhat. We recently, within the past three 
months, had two 28-ton cars equipped with cas,t-iron wheels. 
and the flanges of these wheels were broken ; in each case the 
wheels were comparatively new. In one case the car had run 
something like 6000 miles, and in the other case about 10,000 
miles. In one case we lost about 11 ins. of the flange, and in 
the other case al;)out 6 ins. In both cases, fortunately, this hap­
pened while the car was in the city streets. You can imagine 
what would have happen ed if it had occurred on some of our 
interurban lines on which we have some very heavy grades and 
bad curves. 

In reference to the cost of the steel wheel as compared with 
the cast-iron wheel, I ask the -president if his lack of facilities 
for taking care of the steel-tired wheels does not bring about, 
in a larg-e measure, the increased cost? 

The President-It does. A road equipped with steel-tired 
wheels should have the facilities in its own shops for taking 
care of these wheels. We are handicapped in this matter, in 
that we not only have to truck our wheels, but ship them to 
the Rome Locomotive \Vorks, where they have facilities for 
turning down the tires. It costs $3 per pair of wheels for the 
turning down alone, plus the cost of transporting the wheels 
from our shops to Rome and returning the wheels to Utica. 

Mr. Baukat-The steel-tired wheel certainly costs more; 
hut in case of an accident what show would we stand, if any­
one- was injured, due to using cast-iron wheels, with the jury? 
I wonld like to hear Mr. Carr speak in reference to that point. 

J ames 0. Carr, Counsel for the Schenectady Railway Co!TI­
pany-I do not think the question of the kind of wheel would 
have much effect on the jury, from what I have seen in most 
of these cases. The one point which would appeal to me par­
ticularly in this question is this: If it has been demonstrated 
that the steel-tired wheel is the only safe and proper wheel to 
use on interurban service, where the cars are operated at high 
speed, and a railway company was using at the time of an 
accident a chilled wheel or cast-iron wheel, in that event I 
believe the railway would be considered negligent for not hav­
ing used a steel-~ired wheel. However, there are usually other 
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things than wheels that have a bearing on the question, and I 
think all men here familiar with the operation of street rail­
ways understand that better than I do. It is usually the man 
who operates the car who eauses the aeeident, rather than the 
equipment on the ear; but from what I have seen in the use of 
wheels, I know, so far as the Scheneetady Railway is eon­
cerned, we have found that the only feasible wheel for the in­
terurban serviee, such as we operate, is a steel-tired ,vheel­
that is, what i:,; known to you as a steel-tired wheel, as distinet 
from the open east-iron wheel. 

Mr. Fairchild-Refe_rence ha s been made to the matter of 
taking care of steel wheels in shops. I eall attention to the 
wheel-turning lathe in the shops of the International Railway 
Company, of Buffalo, deseribed on page 82 ~nd following pages 
of the Question Box. This is said to have cost but $350 to get 
into shape. It was made out of an old lathe and is rather an 
interesting suggestion. Has anyone else anything of the same 
nature in his shop for taking care of steel wheels? It may be 
interesting to know at what stage it will beeome eeonomical to 
put in something for taking eare of these wheels. I ask Presi­
dent Allen when he thinks it would pay him to put in a lathe to 
do his own work in the shop? 

The President-Mr. Harvie, have you any idea when it 
would beeome economic to put in a lathe for turning our 
wheels? 

Mr. Harvie-\Ve have fifteen equipments of steel-tired 
wheels, and I thoroughly believe we should by no means be 
without a tire-turning lathe. How much below that a person 
can go in the equipment of steel-tired wheels, and still find it 
economical to have a tire-turning lathe, I cannot say; but I 
know we are seriously hanclieapped at the present in the matter 
of the eost of the wheels by the absence of a tire-turning lathe. 

Mr. Fairehild-Is there anything more to be said on this 
wheel question? If not, we will pass on to the subj eet of 
brake-shoes, Questions 25 to 30. The brake-shoe question is 

• intimately related to the wheel question, and is a subj ect whieh 
has not received perhaps full attention at past eonventions. 
Mr. Baukat, you said you found your men were taking off the 
brake-shoes before they had worn down to a dangerously low 
limit-that is, they were wasting them. Have you stopped that 
and found it advantageous to let the shoes stay on a little while 
longer? 

Mr. Baukat-That was entirely clue to the faet that the 
brake rigging was not right. It was up too high . It was no 
fault of the shoe. In regard to the brake-shoe, loeal eonditiom 
govern that entirely. 

Mr. Johnson-I believe loeal eonditions govern the use of 
brake-shoes entirely. When ears are run on interurban lines, 
with high mileage, and are not frequently returnee! to the ear 
house for attention, you eannot be too eareful in avoiding too 
elose a limit for the wearing of the shoe; hut wh ere ears are 
running on eity service and go into the shop frequently, you 
can get a pretty wide limit on shoes. The question of the 
hardness of the shoe is one of the things whieh may also vary 
aeeording to local eondi tions . We are using two different 
makes of shoes-a so fter shoe on the heavier eq uipment for 
better braking qualities and a harder shoe on smaller equip­
ment for better mileage. I think that praeti ce, however, is 
~enera l. 

Mr. Du Boise-I am looking for information on this ques­
tion. I have used a soft east-iron shoe, with a wrought-iron 
insert , whieh gives me as good servie e as anyt hing I have 
found. It makes a tough wearing shoe , of good braking 
quality. 

Mr. Collins-I do not think I have anything to add to this 
diseussion, any more than to say I beli eve on th e heavy ears 
we should not use too hard a brake-shoe, because , in my opin ­
ion, it impairs the braking f]Uality, and in order to get the 
grea test amount of braking effieirmcy we sho11ld use a shoe 

adapted to serviee. We ean use a harder shoe in the city ser­
vice, where the eonclit ions vary. W e have experimented with 
different makes of brake-shoes and finally adopted a standard 
of our own, whieh we make in our own foundry, and get as 
good results as we have ever h ad from any we have ever tried. 

Mr. Fairehild-Before elosing the Question Box this morn~ 
ing I want to refer to some of the shop devices d~seribed in 
the Question Box, and make request if there is anyone here 
who ean suggest other cleviees fo r use a long the line of labor­
saving deviees for th e shop , we will app ree iate having them 
for th e published cliseussions. U nder this heading are de­
sc ribed arrangements for washing ears; stands for varnishing 
sash ; raeks for holding freshly varnished sash and doors; an 
ingenious method for testing motors; methods· of handling 
armatures, ete. This covers quite a range of subjeets, and 
there is a goo<l deal of interest in schemes of this kine!. If any­
one can suggest to the editor of the Question Box anything 
additional to be put under the heading of shop deviees, we will 
appreeiate the information. 

The President-Vie have eoneluclecl the papers. whieh were 
prepared for discussion and we have devoted upward of two 
hours ' time this morning to the Question Box. I desire at this 
time, while there are many street railway men present, to 
eonelude with the mi scellaneous business of this eonvention, 
and we will take up the report of the eommittee on rules, Edgar 
S. Fassett, chairman. 

Mr. Fassett presented the following report: 

The standard rules committee would respectfully report that at 
a meeting, held in Albany on June 16, it was resolved that a circu­
l-1r letter be mailed to the members of the association, asking if they 
had adopted the code of mies which the State association adopted 
in September, 1904, and if so, whether they had followed th e rules 
exactly, or if they had modified same, whether these modifications 
were in the nature of general mies or specific to the locality. 

This circular letter was mailed to forty-three roads in the State, 
and answers were received from eighteen. Of these ten had 
adopted th e rules, using only such modifications as were necessary 
for the special locality. Two roads have adopted the city rules, but 
have not adopted the rules for interurban service. Four of the 
roads haY e not yet adopted the standard rules, but two of them 
wrote that they intended to do so within the next year. Three of 
the interurban roads have adopted the standard steam rules. 

These replies seem to indicate that the mies adopted for the 
city service are being generally accepted. The rules for interurban 
service, however, seem to need further modification, and we would 
respectfully suggest to the new mies comm ittee fo r the ensu ing 
year that changes should be made in the interurban rules to bring 
them nearer to the stand ard steam code of rules. 

The President-Gentlemen, you have heard the report of the 
eommittee on rules. \Vhat will you do with it? 

H. A. Robinson, of New York- I move that the report be 
reeeived and placed on file, and that the rules eommittee be 
eontinued for another year, with the same powers. 

The motion was seeonded ancl carried . 
The President- I desire to say that Mr. Fassett, as chairman 

of the eommittee on rules, ha s only had the opportunity of call ­
ing hi s committee together once. Y nu will all appreciate that 
in the ann als of the New York State Street Railway Assoe ia­
tion the year ju st about to close is a short yea r, our annual 
meeting usually having been held in September. and this has 
deprived the eommi ttee nf the opportunity of doing the wnrk 
they would have clone if the yea r had been longer. \Ve will 
now have the repnrt of the enmmittee on nominations. 

Mr. Robinson th en presented the list of officers for the en­
suing year, and th e report was unanimously adopted. (For 
li st of these office rs see the last issue nf the STREET RAILWAY 
foUR NAL.) 
· The President- What is the pl easur e of the · association as to 
the place and date nf the next meeting- ? As you are all aware, 
the execut ive committee la st year ,vas empowered to ehange 
the tim e and to name th e plaec of meeting. As to whether thi s 
con vL'ntion ha s hecn .1 ~ucces~, each one mu st he the jucl~e. 
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I feel th ere never has been such interesting di scussion of in ­
te rest to th e mechanical and operating men at any convention 
that I have attended heretofore. If there is no di scussion as 
to the next place of meeting, it will be in order to empowe r 
the executive committee to name the next place of meeting. 

H. J. Clark-I move that the executive committee be em­
powered to select the next place of meeting. Motion seconded 
and carried. 

Mr. Robinson-M r. Chairman, permit me to offer the fo l­
lowing resolution: "Reso lved, That the thanks of the asso­
cition be tendered to th e Hudson Valley Railway Company, 
and its eminent president, A. B. Colvin, for his kindness and 
attention in making the entertainment of the lad ies at thi s 
convention as delightful as it has been. " Motion seconded 
and carried. 

The P resident-The next thing I wish to bring before the 
convention at thi s time is in reference to changes to the by­
laws. Section 2 of the by- laws provides at present that the 
executive committee shall consist of the president and four 
others. The practice of the assoc iat ion has bee n to elect two 
vice-presidents, and your executi ve committee, ~t it s fir st meet­
ing afte r the twenty-second annual convention, di scussed thi s 
matter and recomm ended that the two vice-presidents should 
be made members of the executive committee. Vie have pre­
pared and have ready to submit to this convention the fo llow­
ing change in by-law II.: 

' 'The officers shall consist of a president, two vice-presi­
dents, a secretary and treasurer. The offic ers and members of 
the executive committee shall be elected by ballot, at each 
regular meet ing of the association, and shall hold office until 
their successors shall be elected. The executive committee 
shall consist of the president, vice-presidents and four others, 
and shall have the entire charge and management of the affairs 
of the association." 

Mr. Robin son- I think the suggestion is a very excellent 
one. \i\T e always ha ve men of abi li ty as our vice-presidents, 
and I do not see why the association should be deprived of their 
services on the executive committee. It seems to me most 
desirable that they should be made members of the executive 
committee. I move the adopt ion of the amendment to the by­
laws. Motion seconded and carri ed. 

Mr. \i\Tilson-Before we adjourn I think the members of 
this convention should express, by means of a vote of thanks, 
their appreciation of the services of C. Loomis A llen as presi­
dent <luring the past year. 

Secretary Cole put the question, whi ch was duly carried. 
President A llen-Gentlemen, I wi sh to thank you for your 

kind resolution. I <lo not know that it is necessary for me to 
say very much. I know that I could not have accompli sh ed 
anything alone. I have had the benefit of the advice and the 
hard work of the members of the executive committee and 
offic ers of the association, and if there be any glory or cred it 
to be given to anyone for the work of the association during 
the past year, its officers and its executive committee a re prop­
erly enti tled to be g iven that glory. 

We have another amendment to the by-laws, which is in 
reference to th e time of meetings. The by-laws at present in 
force provide that the meetings of the association shall be held 
on the second Tuesday in September. At the convention of 
1896, held in Binghamton, which was the last si ngle-day meet­
ing held by the assoc iation, it was voted at that time that the 
next year we should try holding our conventions for two days, 
Tuesday and Wednesday, and since 1897 the meetings have 
been held two days, but the by-laws of the association have 
never been amended, and your executive committee recommend 
the adoption of the following amendment: 

BY-LA WS- IVIEETINGS- ARTICLE VII. 

"The regular meetings of the association shall be held on 

the fourth Tuesday and \Vednesclay in June, and ait such hour 
and place as shall be designated by th e executive committee. 
Special meetings shall be held upon the order of the executive 
committee, and notice of every meeting shall be given by the 
secretary ito each member. T en members shall constitute a 
quorum of any meeting.' ' 

The President-The change involved is that from the second 
Tuesday in September to the fourth Tuesday and \,i\Tednesday 
in June, and also the hour and place to be approved by the 
executi ve committee. There is much that can be said upon 
thi s quest ion. It is difficult for me to tell whether this con­
vention has been a success or not. Each one of you must 
kn ow whether it has been successful or not. To bring this 
mat te r before you, to decide whether we desire to hold a spring 
or fa ll meeting, I think thi s amendment shm1ld be moved and 
discussion fo llow. 

J. N. Shannahan-I move that the resolution be adopted. 
lVIotion seconded. 

II. A. Robinson--! des ire to make a suggest ion in reference 
to this resolution. It may be difficult , in moving around the 
State, to find a hot el in which to hold a convention meeting on 
the particular days stated in the amendment to the constitution. 
I off er the suggest ion that some power to change the days be 
given to the executive committee when in their judgment it is 
proper to make a change. I do not know that it will always 
be possible fo r the executive committee to get the quarters we 
want in the particular week in June which has been specified. 
This is not intended, howeve r, to differentiate between a spring 
and fall meeting. 

The President-As stated in the address of the president, in 
order that the delegates, guests and supply men shall be ac­
commodated in one hotel, it is necessary that this association 
shall hold it s meetings at the time when some of the large 
summer resort s are open. \Ve were at sea for a long while 
as to the best place to hold thi s present meeting. We desired 
at first to hold the meeting in the first week in June, and it was 
not possible for us to find a hotel which would be open at that 
time whi ch could accommodate us. The new Fort William 
H enry H otel, in which we are holding thi s convention, was 
opened one week earlier to care for thi s meet ing. It seems as if 
it is not practi cable to hold the annual meeting of this associa­
tion in the fall of the year. There are many who attend our 
meetings who are desirous of attending th e meetings of the 
Ameri can Street Railway Association, and it is not an easy 
matter to have st reet railway men leaving th eir properties 
twice in one month to attend conventions. That is the prin­
cipal reason for changing the time of our meeting from the 
fa ll to the spring of the year. Is th ere anyone else who has 
anything to say on thi s question? 

H. J. Clark- I t has been suggested , owing to the fact that 
the master mechanic s have their .meetings in the second and 
third week in June, it might be inconvenient for them. I refer 
to the A merican Rail way Master Mechanics' Association. 

The President-Mr. Danforth, you have the burden of the 
affairs of the association during the coming year. What have 
you to say on this question? 

R. E. Danforth- I ask for a freer expression of opinion 
from the delegates present upon the advisability of holding the 
annual meeting in June. If we hold the meeting in the fourth 
week of June, that is very close to the Fourth of July. Many 
of our operating men are very busy at thi s time preparing for 
the business on the Fourth of July, and to my mind it is a 
question whether the advantage gained in having the meeting. 
in June is not offset by the di sadvantage of losing the attend­
ance of some of our transportation men. 

T. W. \Vilson-It seems to me that inasmuch as the national 
association has its convention in September, that it is most ad­
visable for us to select another month. The big summer rush 
does not start until July, and it continues through July and 
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A ugust ; those are the two biggest months, so that unless we 
have the meeting in the same month as the meeting of the 
national association, I do not see any other month to put it in 
except June. It might be possible to make th e date a little 
earli er in the month, in order to meet the obj ection of Mr. 
Danforth. Mr. E ly, will you give us the benefit of your judg­
ment on th,is ques tion? 

\V. Caryl E ly--The obj ection to having the conventi ons 
coming within a few days of each oth er is very well taken. 
The convention of the A merican Street Railway Association is 
held in the las t week in September , or the fi r st or second week 
in October each year, and there are many who desire to attend 
each, both the New Yo rk State and the nati onal con ventions. 
It is a serious thing to consider absences recurring so close to 
each other, and while thi s is somewhat of a departure from the 
establi shed practice in this assoc iation, it strikes me very 
favorably indeed. I should say that a better attendance at our 
meetings and a better representat ion at the meetings o f the 
Ameri can Street Railway Associa tion could be se:ured by sep­
arating them in thi s way. Certainly it is ve ry desirable, it 
seems to me, that there should be a large representation from 
the different companies at th ese meetings, and the great value 
of the meetings of the New York State Street Railway Asso­
ciation has been enforced upon my attention during the past 
few years. When one comes in contac t w ith the laws of thi s 
State governing the construction and operation of street ra il­
ways and compares th em with the laws of other S tates, one is 
at once struck by the very great advance we have made in our 
statutes governing these things. In some Sta tes the electric 
railways, notwithstanding their importance, do not possess at 
this time the right of condemnation or the power of eminent ­
domain. In other States twenty-five-year franchi ses are in. 
vogue and many other things of like character. I do not be­
lieve, personally, th at any such advance could have been made 
as has been made in thi s Sta te had it not been fo r this asso- · 
ciation and its work. Its benefit s and advantage:: a re en fo rced 
upon my mind more and more, and I hear from all parts of 
the country most ex perienced and prominent men refer to thi s 
association as a leading exampl e of organizations of this char­
acter. 

It has fa llen to my lot to undertake, with the assistance of 
others, the reformation and reorganizati on of the A meri can 
Street Railway Association in an attempt to co nduct it along 
hi gh er and bet te r lines, and in that work I have come in con­
tact with the best men in our business th roughout the country. 
and the appreciation expressed of the work done in New York 
State is ve ry general. 

I am very much pleased with thi s convention and the very 
ser ious and dignified way in which the work is being con­
ducted, and I think the value of the associati on is bound to 
increase from year to year , and th at anything which you may 
be able to do, with reference to the time and manner of holding 
conventions that will insure the greatest possible attendance 
ought to be clone, and it seems to me thi s is a step in that 
direc tion. 

J . N. Shannahan- I desire to offer an amendment to the 
original r esolution which I moved for adop tion , in that the date 
be fixed in the month of June, but the exact days be left to the 
di scretion of the exec utive committee . 

T he P resident-The motion made by Mr. Shannahan is 111 

substance that Art icle VII. be amended as fo llows: 

"The regula r meetings of the association sha ll be held 111 

the month of June, in each year , and at such hour and place 
as shall be des ignated by the execut ive committee, etc." 

T he amendment, as proposed by M r. Shannahan, was 
adopted. 

T he P resident-Befo re taking up the next order of business 
I wi ll call upon Albert L. Judson, accountant of the New York 

State Board of Railroad Commissioners, to give us a little talk 
, on some changes in the standard system of accounting which it 
has occur red to me would be wise and proper to make. 

M r. J udson- I am very glad of this opportuni ty, fir st, to 
thank you for your kind invitation to be your guest a t thi s 
convent ion. I do so heartily. 

So fa r as the accounting matter is concerned, at th e last 
meeting of the Street Railway Accountants' Associat ion of 
A merica, held at St. Louis last fall, the qu~s1tion of standardi z­
ing, so fa r as is possible, the accounts of electric and steam 
railroads, so that they might be compared with each other, par­
t icularly inte ru rban roads, was taken up and discussed very 
thoroughly. T he result of that discu ssion was the appointment 
of a committee by the National Association of Rai lway Com­
miss ioners, consisting of two Railroad Commissioners, one 
from Connecticut and one from Pennsylvania, a member of 
the Interstate Commerce Commission, a representative of the 
A merica n S treet Railway Accountants' Association and my-

. self. We met w ith the committee of the Street Rai lway Ac­
countants' Association in New York a short time ago and the 
matter was thoroughly di scussed. The fact was admitted that 
in many respect s the system of operat ion of inte rurban eleotric 
ra il roads was almost the same as that in use by the steam 
railroads. H ow to bring about a classificati on of operati ng 
accounts which might be based on ,the same idea. to be used 
by both steam and electri c ra il roads, was a question. T hi s 
matter h:i.s fin ally been left to a commi1ttee consisting of 
H. M. K ochersperger. third vice-pres ident of the New York, 
New Haven & Hartfo rd Rail road; G. N. W ilson, general aud i­
tor of the Le'high Valley Rail road; C. N. Duffy, secretary and 
auditor of the Chi cago Ci ty Railway Company, and Vv. F. Ham. 
treasurer and comptro ll er of the \Vashington Railway & E lec­
t ric Company. It is expected that thi s sub-committee wi ll be 
ab le to get out something which will meet 1the situation in two 
or three years. 

As a matter of fac t, a comparison between the accounts of 
elect ric rail roads doing the same style of business as steam 
rail roads is absolutely imposs ible at present , with the present 
classifi cation. Street ra ilway accountants think they have de­
v ised a system whi ch is super ior. T he steam r ail roads have 
had thei r system in use so long that they do not like to change, 
so th at it is probable th at both sides will have to give way a 
little in order to arrive at a system of accounting which wi ll 
be appli cable to bath systems. For instance. to illu strate one 
of the di ffe rences . where you have "Damages" under "General 
Expenses,'' the steam ra il roads have it as a "Conducti ng 
T r ansportat ion" item. T he question of wages of station 
agents, the help in the vari ous stat ions along the in te rurban 
roads. is not provided fo r directly in the stree t rai lway classi fi ­
caf on, but the committee whi ch devised that sys tem th ink that 
it covers in a general way all the accounts that are necessary 
fo r the purpose of making repor ts to official bodies, such as 
Rail road Commissioners. etc. For your own personal uses. of 
course, the system may be amplified to cover any loca l condi­
tions. T he classification of the construction accounts has not 
changed in any particular. nei ther have the operait ing expense 
accoun ts, so far as that is concerned. T he principal change 
made by the Str eet Rai lway Accountan ts was in treatment of 
the income account. 

Hereafter, beginning wi1th this year, the State of New York 
will probably req uire as a part of the gross earnings the direct 
earnings of the property, including its electric light and power 
por t ion , and anything else which is the direct result of the 
operation of ,the property itself. Heretofo re. as you wi ll reca ll . 
adve rt ising. sale of power and similar items have been given' 
as " Income from other sources." This year, with the begin­
ning- of July. they are to be a part of the gross ea rn ings. T hi s 
system of classificat ion and accounting has grown in use in 
the U nited States to such an extent that T beli eve a ll of the 
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Central and Middle States, and the New E ngland States, with 
the exception of Massachusetts, have adopted it. It is expected 
that Massachusetts will fall in line some day, but of all the 
States in the East, I believe Massachusetts is the only one 
which has not finally adopted this system. 

I would be very glad indeed to answer any questions I can 
or receive any suggestions which will aid the New York State 
Railroad Commission in publishing each year comprehensive 
information that will be of value to the public as well as the 
street railway companies; to the stockholders, bondholders and 
others. 

James 0. Carr, Counsel Schenectady Railway Company- I 
will ask Mr. Judson one question. You state that where a 
railway is operating an electric light plant, or possibly a gas 
plant, it is to report as part of the gross earnings the earnings 
of the elecitric light and gas plant. I s it also the intention of 
the Railroad Commissioners that these earnings shall be re­
ported for the purposes of taxati on as well? That is to say, 
the railways pay a tax of I per cent on the gross earnings. 
A re they also to pay ,that I per cent on the electric light ar.d 
gas earnings? 

Mr. Judson- I believe they do that now. 
Mr. Carr- I think not. 
Mr. Jurlson- From the standpoint of the S tate, I cannot 

strike off any taxation. (Laughter.) I will say that when the 
income account was originally arranged, it was arranged by 
some railroad men to put in the different items under " Income 
from other sources." Advertising is undoubtedly a part of the 
gross earnings of a company, and it would appear as if it might 
have been put in as a separate item for the purpose of escaping 
taxation- taken out of gross earnings and added somewhere 
else but the man who makes the tax rolls at the Comptroller's . ' 
office geits it in the right place. 

Mr. Carr-If an electric railway company owns an electric 
light plant, and the electric light property is a separate c_o r­
poration, if you include the lighting earnings, it pays twice, 
because as an electric light company it pays taxes on its 
earnings. 

Mr. Judson- If it is separate corporation it pays taxes only 
c n-.:e. 

Mr. Carr- If you require these earnings to be :,tated as part 
;:,f the gross earnings of the railroad company, would it not 
opera,te as a tax oi I per cent in addition to the present tax 
of one-half of I per cent? 

Mr. Judson- W e arc not looking at the proposition from the 
standpoint of taxation, but as an accounting proposit ion. Some 
of the companies, however, have found it almost impossible to 
divide the operating expenses of a corporation which dis­
tributes electricity and does other business wi th its own plant. 
It is almost impossible to take out of the operating expenses 
what a pp li es striotly to the railroad proposition, and nothing 
else. In some instances the gross earnings from operation are 
required-- the gross earnings of the railroad-and in the oper­
ating expenses the elect ric light plant is included, which pro­
duces a deficit from operation. Then when in the income from 
other sources sale of electric power is t aken in, that makes 
the o-ross income show a nice profit. \ Vhere the stock and ,,, . . . 
bonds of a corporation cover all these different thmgs, 1t 1s 
almost impossible to arrive at correct statistics of percentage 
of earnings, unless the gross earnings inchtde the gross earn­
ings of all of the property. 

Other miscellaneous business was transacted and the meet­
ing adjourn ed. 

The Boston & Worcester Street Railway Company, by ar­
rangement with the Nahant Steamboat Line, is offering its 
patrons a round-trip t icket covering a trolley ride each way 
between Worcester and Boston and a steamboat ride to Nahant 
and back. The combination makes an excellent day's outing. 
It is the fir st time ,the experiment has been tried on this road. 

FIRE PROTECTION IN GRAND RAPIDS 

The Grand Rapids Street Railway Company has a compre­
hensive fire protection system, which has been built up within 
the last three years by special inspector, or fire warden, John 
Larmer. Inspector Larmer's duties consist in building up and 
maintaining safeguards against fire at the three car houses of 
the company and at Ra1!lona, the company's amusement park. 

It is at Ramona that the company's sysitem for fire protection 
is most elaborate. About the grounds are located electric 
alarm boxes, each connected with a big gong in the pavilion. 
The alarm is given by pushing a button in the box a number 
of ,times, corresponding to the number on the box. On either 
side of the pavilion on the park lawns are located hose houses, 
in each of which are long lines of hose of the regulation 2,¼­
in. and 1 .½-in. size. The hose is all racked up and ready to 
run out. One end is attached to the hydrant covered by the · 
house and to the other is atJtached a nozzle. The hydrant is 
ucve/ closed, and it is only necessary to open a valve to turn 
the water into the hose. In the basement underneath the 
pavilion is kept a hose car,t with additional lengths of hose, 
which are hauled out as soon as an alarm is sounded. Other 
lines of hose are racked up on th e roof of the pavilion veranda 
on either side. This hose is also attached to hydrants and with 
the nozz les on. Lengths of hose are kept stacked in the thea­
te r, attached to the hydrants. Each of the park concessions 
has its own hose equipment, also attached and ready for use. 

Three electrically-driven pumps in a pump house near the 
pavilion grounds pump the water supply from the lake into _a 
1000-barrel tank located on a tower. When an alarm 1s 
sounded the water is ,turned off from the tank and forced 
directly 'into the mains. \Vith but two lines of hose a pressure 
of 72 lbs. is secured, and with seven lines of hose a pressure of 
65 lbs. to the square inch is ob:tained from the pumps. A 
sprinkler system i'i u sed to protect the stage. 

Two nights each week a fire drill is carried out. The firemen 
are fourteen in number, seven of them motormen and con­
duc:tors, who, during the evenings and Sundays, act as special 
police at the park; the others are seven picked employees of the 
concessionaires. 

\iVhen the alarm is given by th e big gong in the pavilion, 
two of the firemen rush into the basement of tbe theater after 
t he hose cart. Others drag the hose from the hose houses and 
turn on the water. Still others climb to the roof of the pavilion, 
each having his own particular post of duty. One man runs 
directly to the pump house and another to the tank. A private 
te lephone system connects these places with the pavilion and 
other points about the grounds. \Vhen word is r:ceived by the 
te lephone, the water is shut off from the tank and the pum~s 
started. At each drill the exterior sprinkler of the stage 1s 
turned on. The sides and roof of th e pavilion are deluged. 
\Vhen the drill is over, the hose is returned to its place and 
the men resume their duties. The department has run out the 
hose, started the pumps and thrown water within a minute and 
a half after the alarm is sounded. Besides the water protec­
tion, chemical extinguishers are placed about the park, fifty 
dry powder extinguishers and thirty liquid extinguishers being 
used. Ramona Athletic Park also has a line of hose and will 
soon have a hose house. 

The car houses of the company are equipped with hose lines 
and fire extinguishers, and in one of the car houses an auto­
matic sprinkler is installed. Fireproof paint is used at Ra­
mona, and will be used at all of the car houses. Mr. Larmer 
makes his rounds of the car houses between I and 6 o'clock in 
thf:": morning. He inspects the stoves in the cars, sees that n0 
rubbish is allowed to accumulate, looks after the car houses 
and buildings and conducts the semi-weekly drill at Ramona. 
He also inspects the park concessions to see that they are kept 
free from inflammable material. 
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TABLE OF INCOME AND OPERA TING EXPENSES PER 
CAR MILE 

The accompanying table was compiled by H. M. Bea rdsley, 
secretary and treasurer of the E lmira vVater, Light & Rail road 

Company, and was presented at the Lake George Convention 
of the Street Rai lway Association of the State of N ew York. 
It g ives the various income and operat ing expenses for the 
year ending June 30, 1904, worked out on a car-mile basis , for 
a ll the member companies of the New Y ork State A ssociation. 
T he comparative data offer much fo od for thought. 
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MEETING OF THE OHIO INTERURBAN RAILWAY 
AS~OCIATION 

The Ohio Interurban Railway Assoc iati on held its las t meet­
ing of the season at Cedar Poi nt, near Sandusky, last week. 
This is a most att ract ive summer reso r t, and is popularly 
called the Atlantic City of the Great Lakes . It is a po int of 
land ¼ mile wide and extend ing IO miles into L ake E rie, and 
accessib le only by steamer fro m Sandusky, and it is of t re­
mendous importance to the Lake Shore E lec tri c Rail way, whose 
interurban cars n m direct ly to the boat landing. T he meeting 
was largely of a socia l nat ure, nearly a ll of th e members 
br ingin g their fa mil ies, who g reatly enj oyed the boat r ide, 
bathing and other attract ions of the place. A bout 150 sat 
clown to a noonday lun cheon of excellent qua li ty, in which lake 
fis h was the leadin g feature. A toas t was offered to E. C. 
Spring, the absent pres ident , who is still confined to hi s home 
near Dayton, as the resu lt of a six weeks' illness. 

T he shor t morning session was devoted to the d iscuss ion of 
the subj ect, "Freight vs. Express." It was a ve ry one-s ided 
discussion, owi ng to the absence of some of the stronges t advo­
cates of the freight business. 

Vice-Presiden t \ Varren Bicknell , who presided, invited F. 
D. Car penter, of the Western Ohio, to open the di scuss ion in 
the absence of Ha rri e P. Clegg, of the Dayton & Troy. He 
said Mr. Carpente r had had experience with both classes of 
busi ness, his road havin g recent ly changed from express to 
fre ight, and he asked M r. Carpenter to explain why. 

rdr. Carpenter said it was an important quest ion , and that he 
was willing to have it understood that the present freight busi­
ness on his'•roacl was in direct opposit ion to hi s v iews. The 
connecting roads both north and south of him hancllecl freight 
and wanted lo try to develop th rough bu si ness, so he reluctantly 
consented to a tr ial. but as a matter of fact they had not 
dropped the company's loca l exp ress busi ness, and were hand­
lin g it on the same cars with the fre ight. He thollg ht that not 
one in ten in teru rban roads were buil t to handle fre ight. T hey 
usually have a si ngle track going th rough the cen te rs of towns. 
To operate any la rge number of freight cars would mean an 
interference with the operat ion of passenger cars, which is 
the companies' chi ef business. He said that while hi s com­
pany had one of the la rgest power stat ions on an interurban 
road and had plenty of excess power ; he cl icl not think either 
his road nor the majority of roads had sufficie nt excess power 
to handle the varyin g loads caused by the operation of freight 
t rains at irregu lar inte rvals. If they interlined with steam 
roads as some of the electric li nes professed a des ire to do, 
they would have to take whatever was offe red to them, and at 
times th is would mean heavy tra ins that could not possibly be 
moved. He refer red to one electric line \rhich had started 
with the plan of hauling tra ins by an electric locomotive, and 
he understood th is company had been obligei to abandon this 
locomot ive and buy steam locomotives. The para llel steam 
roads had let go of the local passe nger traffic w ith reluctance, 
and it would be waving a r eel flag at them to attempt to take 
the freight busi ness, particula rly the th rough freight. A lto­
gether, he had no faith in the proposition of the present fo rm s 
of electri c roads handling freight. On the contra ry, he said , 
they had worked up a ni ce li ttle package express business at 
express rates, and he proposed to hang on to it and develop it. 

I. L. Oppenheimer . of the Ohio R iver E lect ri c Railway & 
Power Company, said his company handled both classes. T hey 
are si,tuatcd differen tly from the majority of ro ads. T hey con­
nect at M iddleport with the Ho:king Valley Railway (steam), 
and handle its cars for Pomeroy and Raci ne, the latter 12 
miles from the j unct ion. Cars are handled at ni ght by elec tric 
locomotive, and they receive from $2 to $5 per car, switching 
ch arges; empties returned free . They haul four cars at once, 
the plan being to get between them on account of heavy grades. 

It is a profit able business, and th ey a re a feeder to, rather than 
111 compet iti on with, steam roads. They expect to buy a heavier 
locomotive and 100 coal cars with whi ch they will serve a coal 
mine on their line, and will interchange with the steam road 
on a per di em basis. Their power station runs all night for 
li ghtin g, and as the interurban ca rs are then off, the freight 
about balances the load. In th eir express servi ce they handle 
packages at IO cents and 25 cents, sell ing ti ckets which are 
rung up as cash fa res. T hey have a wholesale shipper' s rate 
of 10 cents per cwt. to any poin t on the line, not less than 50 
lbs. accepted. H e said th at during a recent month it cost 10.86 
cents per car-mile to operate freight ca rs, and the earnings 
per car-mile were considerably more than fo r passenger cars. 

F. \ V. Coen, of the L ake S hore E lectri c Railway, thought the 
advisability of handling fre ight or express hinged upon the 
geographi cal position o f a road. Roads havi ng no steam com­
pet ition like the Eastern Oh io and Toledo & \Vestern could 
probably work up conside rable fre ight business and make 
money on it, but he did not think freight was profitable on a 
line closely paralleling a steam road. On the T oledo-Norwalk 
divi sion of their road they fo rm erly handled freight. For the 
year previous to the change to express, the earnings per car­
mile we re 12 cen ts to 14 cents. They ran three ca rs each way 
a clay and h ad plenty of busin ess; in fact, it was 33½ per cent 
of th e entire T oledo U ni on Stat ion business, where five of the 
other roads clicl similar busi ness. In September , 1903, the 
E lect ri c Package Company took over the business and rates 
we re a lmost quadrupled. People compla ined and the quantity 
of business dropped off, but at present their earnings from the 
E lectri c Package Company a re about 27 cents per car -mile, 
thi s being after de live ri es and terminal station expenses were 
deducted, but including power maintenance and wages of train 
crew. T heir cos t of operating is about IO cent s per car-mile. 
He explai ned th at the E lec t ric Package Company was an asso­
ciation , and that it had no capital account. all expenses being 
charged to operation. New equipm ent is charged to th e various 
roads; in 1903 th ey paid $-1- ,000 fo r horses, wagons, etc. , and 
there has been noth ing since. T heir net from fre ight in 1903 
was $5 ,000, while th e net from the E lectri c Package Company 
in 1904 was $1 7,000, whi ch convinces them that express 1s a 
much better proposition fo r a road of their class. 

J. R. Ha rri gan, of the Colum bus, Newa rk & Zanesv ille, said 
their rates were between fre ight and exp ress, and be:ause the 
name sounds better th ey class it as express. Cars make two 
round trips a clay between Columbus and Zanesv ille, the service 
havin g just been sta r ted on the Zanesvi lle extension. They 
a re handi capped by poor terminal faci li ties in both terminal 
c1t1es. I t was out of the question fo r them to handle carload 
freight, and he agreed ,vith M r. Car pente r as to the prac ticabil­
ity of handling standard freight cars. T hey have discontinued 
wagon se rvice as unprofi tab le. T hey get the business because 
thei r rates a re lower than express, and th ey g ive prac tically 
express service. 

T heodore Stebbins, of th e A ppleyard sys tem, said hi s busi­
nec:s was th e same as th at of M r. Harri gan 's, only they called 
it fre ight. He thought about 90 per cent of it was freight at 
rates between steam freight and express, and th e ba lance was 
delive red express at r ates sli ghtly higher than steam express. 
T heir freight car s earn 32 cent s to 35 cen ts per car-mile, which 
is more than the passenger cars earn . H e thought the success 
of the business was la rgely dependen t upon keeping the cars 
fulL Get as much hi gh-pri ced matter as poss ible and then fill 
the cars with cheap stuff a t standard freight rates if necessary 
to ge t it. H e thought a good manager should be ab le to accom­
pli sh thi s and at the same t ime not hav e the cars loaded with a 
lot of bulky, cumbersome freight that was unprofitable. 

In answer to a questi on, George S. Davis, of the STREET 
RAILWAY Jou RNA L, said that the Ohio roads were about evenly 
divided on the question of freight and express; if anything, 
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more roads handled freight at slightly higher than steam fr eight 
rates. As an example of a road handling carload freight at 
freight ra tes in close competition with steam roads, he spoke 
of the Toledo & Indiana. They are within a stone·s throw of 
the Lake Shore & Michigan Southern (steam) over the entire 
route. They have a number of standard freight cars and 
handle trains of a number of cars by electric locomotive, being 
limited only by the amount of business they can get. They 
have laid sidings into a number of factories and get consider­
able business on account of prompt de liveri es, and becat1Se they 
load and unload goods right in the towns. They claim to be 
earning 50 cents to 60 cents per car-mile on freight business. 
He agreed with Mr. Stebb ins that much depended t!J)0n keeping 
the cars full. He spoke of two roads in Eastern New York 
that di stinguish between freight and express only in th e mat­
ter of immediate sh ipment and deliveries. T hey agree to 
handle bulky stuff any time wi thin a specified period, and they 
keep their cars fill ed by having a considerable amount of thi s 
class of goods in th eir warehouses ready for shi pment. He 
thought some of the roads doing purely an express bus iness 
could increase thei r receipts without increasing their car mile­
age by moving farm produce at freight rates. A t present some 
of them cannot touch th is class because their rates are too 
high. 

\ V. H. Abbott, of th e Roberts & A bbott Company, said that 
on all new propositions they were cons idering carefully the 
freight prospects, and that nearly a ll new roads were being 
built with few curves and grades with th is in view. He th ought 
the majority of old roads were in no condition to handle car­
load freight, both from the standp.oint of track and power sta­
tions. He thought that · where only 
one or two cars were handled it was 
foolish to attempt to do business at 
steam freight rates. If you can ge,t 
business enough for train s of cars, 
it was doubtless profitable, but this 
means extra equipment in the power 
station , at leas t 600 kw extra for 
each freight train to be handled, and 
more feeders and sub-stations closer 

WH1r. 

2 

car or three-car trains, it was not profitable to handle it at 
steam road rates. 

J. H. Merrill, chairman of the transportation committee, 
stated tha t the agreement on the Ohio interchangeable coupon 
books would expire A ug. 19, and he asked th e various parties 
to the agreement to sign up th e new contracts that would be 
sent to them. He sta ted that th e plan was provi ng very popu­
lar among the tra ve ling public, and that about 2800 books were 
in use at that time. He announ ced that the Indiana Un ion 
Traction ompany had signed the agreement and would accept 
the books on its lines, maki ng them avail ab le on something 
over 1500 miles of roads at the present time , with additional 
contracts expected in the near futu re. 

A NOVEL A. C. BLOCK SIGNALING SYSTEM 

BY CHARLES E. BENNETT. 

T here is now in success ful operation on the elect ric tram­
ways at San Juan , Porto Rico, a block signa l sys tem that em­
b:Jdies features beli eved to be somewhat out of the ordinary. 
In brief, the so urce of energy for operat ing the signal lamps is 
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South western , thought th ere was 
money in securing switching charges 
for transferring carload freight, but 

F IG. 1.- WIRING DIAGRAM FO R SIGNAL SYSTEM. SAN JUA~ 

could see no money in it in competit ion wi,th steam roads. He 
tho ught the profits shown by some of the freight -carrying elec­
t ri c roads were largely a matter of bookkeeping ; that they d id 
not know what i,t cost to operat€. 

F. J. Stout , of the Lake Shore E lectric Rail way, said their 
main business was passenge r business and that freight car s 
were a disturbing element to good service. They have a singl e­
track line and give half-hourly headway much of the time, in 
addition to five limited train s each way, and thei r chi ef concern 
was to keep the cars on time and carry people safely. Freigh t 
cars necessarily nm slower, and he thought that even if they 
had doubl e track all the way th at an increase of freight busi­
ness would interfere with the passenger business. 

W . H. Abbott, of the Roberts & A bbott Company, agreed 
that a road having business enough to warrant half-hourly 
headway had better let the carload freight busi ness a lone. 

C. N. Wilcoxson, of the Cleveland & Southwestern, sa id he 
knew of some roads that had taken contracts for moving bri ck, 
stone and building materi al in competition with stea m roads. 
He fi gured they lost more than they ea rned, besides straining 
their power-stat ion equipment. He thought if a road adver­
tised that it would haul freight, it would be obli ged to take 
anything that was offered or run the ri sk of having its charter 
forfeited. He thought that even with business enough for two-

a 220-volt a lterna ting current main, the current from which i,; 
stepped clown to 20 volts by means of two special 2-kw trans­
formers placed near the cente r of each block. T he signal 
lamps are connected in S'e ri es ,vith the primary side of these 
transformers. One of the track rails throughout the system 
is insulated from ground and is divided at the center of each 
block in to insulated sections. One secondary lead of one tran -
former is connected to the insulated rai l goi ng in one direction, 
and one secondary lead of the other transformer is connected 
to the insul ated rai l goi ng in the other direction. T he remain­
ing secondary leads of the two transformer for each block 
are connected together and are tapped to the second track rail, 
whi ch is not in sul ated, and acts as a common return for the 
alte rnating current of the signal system and the direct curren t 
of the trolley circuit. T he number and candle power of the 
signal lamps in the primary circni t of each set of transformers 
are so selected with respect to the voltage of the energizi ng 
current as to give a choking effect or reactance of sufficient 
density so that the current normally flowing in the pri mary cir­
cuit wi ll not cause the lamps to light. It wi ll now be under­
stood, by reference to Fig. I, that when a car ente rs the block 
th e car axle will bridge the two track rails, causing a short cir­
cui t on the second ary side of the transformers, thereby break­
ing down the resistance and permitting sufficient current to 
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flow in the primary circuits to cause dl the lamps to burn 
brightly. ~ :ij. f: 

The number of signal lamps to be used is a matter for deter­
mination, depending upon the voltage of the lamps and the 
length of the block. The lamps will be required to work upon 
a rather variable voltage, varying approximately from 85 to 
120 volts, inasmuch as the resistance in the secondary circuits 
will change as the car approaches the extreme ends of the sec­
tion. It will be evident that under these conditions better regu­
lation will be secured by having a greater number of lamps of 
low candle-power rather than fewer lamps of higher voltage. 
By experiment:ng, the writer found that lamps of about 120 
volts were best adapted to the system, and in Fig. 1 is shown 
the layout of a block equipped with six signal boxes, each box 
including two sets of lenses. Two lamps are provided for each 
lens, one lamp placed directly back of the other, so that if one 
should burn out the other will st ill give the proper indication 
through the lens .. The signal boxes may be located at different 
points along the section, and the $ignals wi ll be given simul­
ta neously at all the boxes. This introduces a very important 
additional element of safety, inasmuch as the lights at the vari­
ous points serve as a constant check on the train crews, and in 
the event of a crew running past a· red signal at the entrance 
to the block, they will sti ll be confronted with warning lights 
at frequent intervals along the block. Moreover, the crew of 
an opposing car moving in the same block will be warned that 
the crew of the approaching car has disobeyed the signal s, and 
they wi ll be able to take suitable steps to prevent disaster. 

The complete working of the system will be understood by 
reference to Fig. I. It will be seen that a car entering at B wi ll 

FIG. 2.-LOCATION OF SIGNAL BOXES 

cause a red signal to light up in boxes 1, 4, 5 and 6, thereby 
protecting itself at extreme ends of the block as well as at the 
intermediate points in the block. White lights will appear in 
boxes 2 and 3, these white lights serving the one purpose of 
indicating whether or not the signal system is working nor­
mally. Fai lure to get a white light signifies that something is 
out of order. As the car moves beyond the middle of the block 
into section A, red lights appear in boxes 1, 2, 3 and 6. The 
red lights in boxes I and 6, however, are changed from the up­
per to the lower lens, thus showing the waiting car that the one 
in the block is approaching. Should two cars enter from op­
posite ends of the block at the same instant, all lamps will light 
up. This will cause red signals to be shown against the enter­
ing cars. Should one of the transformers feeding either sec­
tion of the block become crippled, the car entering will fail to 
get a white light, showing at once that the signal is out of 
order. 

It will be evident that the system requires five wi res, two 
for the 220-volt alternating-current main and three for the 
lamp circui ts. As installed at San Juan, the system required 
the giving up of one track rai l for the signal system,· but it 
wi ll not be a difficult matter to devise some form of induction 
bond or reactance choke coil so that this rail may be used for 
the trolley return, while at the same time carrying the alternat­
ing current of the signal circuit. 

It is a comparatively simple matter to arrange the signal 
system so that two or more cars may run through the block in 
the same direction. With the wiring, as shown in Fig. 1, it is 
possible to do this, providing there is an understanding that 
such arrangement of cars shall pass as a unit. Or it can be 
done as shown in Fig. 2. In this case A and B represent the 
two divisions of the block between the turnouts. It will be 
necessary to use three colors of lenses, W, G and R, as shown 

on the diagram, indi cating respectively white, green and red 
lenses; that is, for example, A G r epresents a green signal, op­
erated from the transformer connected to the section A, and 
is illuminated only when a car is on that section. 

To illustrate, assume two car s entering from the right. The 
leading car enters upon section A, immediately throwing a red 
light in box No. 7 A R, holding the second car at that point. 
The first car continues on to section B, setting signals B R in 
boxes 5 and 8, and B G in hoxes 6 and 7. The second car 
up~n receiving g reen signals in boxes 6 and 7 will follow into 
sect ion A, but can only go as far as box 5 until the first car 
leaves section B, for the reason that, as long as the car is in 
section B, danger signals are illuminated in all B R boxes. 
T hi s feature of the system is advantageous, because cars are 
kept safely apart whi le running in the same direction. Should 
two cars enter the block from opposite ends simultaneously, 
green lights will be d isplayed in boxes 3 and 6 against both of 
them. Both the motormen, knowing in the first place that 
they are not fo llowing cars, wi ll an ticipate trouble, and one of 
the cars wi ll have to back out, giving the other the right of 
way. T hi s perhaps is not a perfect arrangement, but no acci­
dent could occur, for the reason that they would both face 
danger signals in the middle of the block. ·white signals are 
installed in boxes 3, 4, 5 and 6, and are used to indicate merely 
that the system is operating normally. 

This method is also appli cable to a double-t rack road using 
overlaps, it bei ng necessary to install one transformer in each 
overlap and five wires fo r the lamp ci rcuits and alternating­
current mains. 

---♦•----

THE ELECTRIC RAILWAY AS AN AUTOMOBILE AMBULANCE 

Grneral _S uperintendent F. J. Stout, of the Lake Shore Elec­
tric Railway, has hit upon a scheme for bringing a little extra 
revenue to hi s road from an extraordinary source. The road 
closely parallels the main cast and west highway all the way 
from Cleveland to Toledo, which is used a greait deal by auto­
mobile tourists, and needless to say the cars frequently pu11c­
ture or break down. Time and again Superintendent Stout 
had passed a smile at the sight of a fa rmer with his team drag­
ging a disabled automobile to the nearest repair shop, when 
recently an idea struck him. He bought a couple of block and 
tackle outfits and some good, stout planks, and caused it to be 
known that his company would furnish automobile ambulances 
on short notice at any ,time of day or night. He uses an ordi­
nary flat car, propelled by a work car, freight car or anything 
that is handy, and arriving at the scene, the damaged auto is 
pulled aboard in short order. The new service comes rather 
high, but it is a great convenience to automobile owners, and 
is much less embarrassing than having to resort to the horse 
to get back to town. For $15 an automobile wi ll be hauled 15 
miles, or for $25 it will be carried 50 miles. with greater dis­
tances at 50 cents a mile. It looks like a very good idea, four 
autos having been rescued within the la st ten days. 

----♦----
The Sandusky, Norwalk & Mansfield Railway has been 

placed in operation between Norwalk and Plymouth. The 
work of installing the overhead was done last week by John 
Mann, chief electrician of the Lake Shore E leotri c Railway, 
who adopted the rather novel method of stringing live wire. 
A reel of wire was placed on the front end of the car and 
furnished with power from the. L ake Shore E lectric power 
sta tion, and the car simply pushed its way 1to the end, unreeling 
and stringi ng the trolley as it went. The task was carried 
rthrough without accident, and 26 miles of trolley wire strung 
in two days. Some little difficulty was experienced in getting 
a start out of Norwalk, owing to the number of telephone and 
electric light wires which, of course, had to be elevated, but 
on:e out of town it was smooth sailing. 
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NEW TYPE OF DRAW-BAR 

W. T. Van Dorn, of the W. T . Van Dorn Company, of Chi­
cago, has recently brought out an improved draw-bar for 
heavy service which presents several radical improvements 
over former draw-bars manufactured by him. The feature of 
the draw-bar, which is entitled No. 19, is the use of a round 
pin instead of o"ne having an elliptical or elongated section. 
The coupling pin used on this type of bar is I II-16 ins. m 

NEW DRAW-BAR WITH ROUND COUPLING PIN 

diameter, and it is designed to drop in either at the center oi 
the link or at one side of the mouth of the bar, as in the other 
forms of Van Dorn bars. The advantage of the round pin in 
distributing the wear is self-evident. Every time that it is 
used it presents a different surface to the wear of the link ; at 
the same time the round pin is found to deflect the link at the 
time of coupling just as easily as the former type. The No. 19 
draw-bar is made with a tail bolt, as shown in the illustration, 
and the No. 20 draw-bar, which also used the round pin, em­
ploys an 80-lb. rail instead of a tail-bolt. 

SEMI-CONVERTIBLE CARS FOR FREDERICK & MIDDLETOWN 
RAILWAY, MD. 

The semi-convertible type of car illustrated has recently 
been delivered to the Frederick (Md.) & Middletown Railway 
Company, by the J. G. Brill Company, to be operated on the 
lines connecting F rederick, Middletown and Myersvi lle. T he 
railway company is well acquainted with the semi-convertible 
window system, the Brill Company having 
previously furni shed it with this type. The 
illustration shows some of the windows held 
at different heights and others raised entirely 
into the roof pockets, and a lso the neat arm 
rests provided on the low sills. 

sweep of the posts is I ~4 ins.; the distance between the centers 
of th e posts is 2 ft. 8 ins. The side sills are 4 ins. x 7¾ ins., 
and the end sills a re s¼ ins. x 6¼ ins. The sill plates are 12 

ins. x ¾ in . The thickness of the corner posts is 3% ins., and 
of the side posts, 3¾ ins. The furnishi ngs include angle-iron 
bumpers, "Dedenda" gongs, "Dumpit" sand boxes, etc. 

SUMMER EQUIPMENT FOR MADISON, WIS. 

The Madison ( W is.) Traction Company has recently added 
to its equipment the nine-bench type of open car illustrated, 
intended for service in the city and suburbs of Madison, where 
the company operates about thirty-five cars. T he length over 
the bulkheads is 18 ft. IO ins., and the width over the seat ends 
is 7 ft. ¼ in. The seats a re reversible, with the exception of 
the two seats at each end of car, and are of ash slats, with a 
double row of spindles in the backs. The seat arms are of 
bronze. T he sashes in th e bulkheads are arranged to drop 

NINE-BENCH, SINGLE-TRUCK CA R FOR THE :i\IADISO N 
TRACTION COMPANY 

into pockets between the seats. The curtains may be drawn 
to the floor, the Brill round-corner seat-end panels which a re 
used being so , arranged in connection with the grooves in the 
pi sts as to permit the curtains to come down over the post out­
side of the panels, a continuation of the grooves of the posts 
being formed in the exterior surface of the panel. T he panel 
also p·rovides for an easy en trance, as there are no sharp pro­
jecting corners, and increases the sa fety of passengers com­
pelled to stand on the running board. The interior finish is of 
ash, with decorated quartered oak ceiling. 

The length of this car over the crown pieces is 27 ft. 6 ins., 
and the width over the sills, including the facing, is 6 ft. 3 ins. 
The sweep of the posts is 5 ins. The distance between the 
centers of th e posts is 2 ft. 9 ins. The side si ll size is 43/2 ins. x 

· 1 ! 

---.:.:;.----- _.., 

The cars measure 30 ft. 8 ins. over the encl 
panels, and are 8 ft. 2 ins. wide over all. They 
are seated for forty-two passengers. An inter­
esting arrangement is that of the longitudina l 
seats a t one encl , o :.: cupying the space of two 
windows. Baggage wi ll be carri ed in thi s encl 
of the car, and the seats a rc a rranged to drop 
with the cane against the side of the car , thus 
providing extra space without any li ability of 
injury ~o the seats. T he transverse seats are 
of spring cane and are 36 ins. long, leav ing 
a 22-in. a isle. Ash in natural color and 

<> NE UF T H E FREDERICK & l\UDIJLETUWN RAlL\VAY CUl\ll'ANY 'S DUUBLE­
VESTlBULE, SEMI-CONVERTIDLE CARS 

birch ceilings neatly decorated constitute the interior finish. 
T he trucks are of the No. 27-G type for fast and heavy city 
and suburban service. T he length over th e vest ibules is 40 ft. 
8 ins., and from the panel over the crown piece and the vesti ­
bule, S ft. The width over th e sill s is 7 ft . rn¼ im. T he 

7 ins.; the sill plates are 7 in s. x ¼ in.; the thi ckness of cor­
ner posts is 3% ins., and of the side posts, 2¾ in s. The height 
of the steps is 17 ins., and of the risers, 16 in s. A ngle-iron 
bumpers, radial draw-bars, gongs, sand boxes, ratchet brake 
handles, etc., of Brill manufacture are also included. 
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A NEW CAR REPLACER 

The Buda Foundry & Manufacturing Comp any, of Chicago, 
has recently put on the market a car replacer which is illustrated 
herewith. One of the important features of this device is the 
groove that protects the flange by allowi ng the tread of the 
wheel to first engage the replacer preparatory to mount ing. 
T his construction makes it possible fo r the tread, and not the 
fla nge of the wheel, to first grip the replacer. T he increase in 
the frictio n thus secured, over what would be possible if the 
flang e only were presented, is readi ly apparent, and the great 

UN D E R SID E OF CAR REPLACER 

fo rce and shock to the equipment that is ordinarily made neces­
sary is obviated, and thus the injury which so often occurs to 
the flange, equipment or to the replace r while rerailing a car 
is avoided. Again, there are overcome the tendency to shove 
the replacers out of posit ion, and also the spinning of wheels 
in the attempt to secure, on the fl ange alone, sufficient friction 
to start the ascent, especially in the case of very heavy equip­
ment. A nother desirable point in the rep lacer , and one which 
wi ll doubtless meet with considerable favor, is the reduction 
of the pronounced and abrupt arch at the ends. Reference 
again to the illustra t ion wi ll show how thin the approach has 
been made, at the same time this method of construction has 
been accompli shed without decreas ing the strength required 
at the points mentioned. 

T he inner replacer shows for itself more plainly than could 
be told by desc ription how the wheel is forced towa rd the rail. 
Repeated experiments have shown that it is not possible fo r 

CA R R EPLACER I N POSITION 

the wheel to travel over the top of the replacer and drop on 
the opposite side- th e deflection has been proved positive and 
absolutely complete in each instance. During the entire re­
railing operation there is no shock whatever, and the resultant 
saving to the equipment, as well as the economy in the time 
requi red, leads the manufacturers to feel that they have a 
replacer which will meet with g reat success. 

The demand for strength has also been met, and tests made 
by the Hunt Bureau of Tests have demonstrated that the Buda 
replacer will sustain a load more than t wo and one-half times 
as heavy as any locomotive now in use. This is accompli shed 
by the proper d istribution of metal and not by any undue 

amount. A cut is shown of the under side of a replacer which 
illustrates its construction. Convenient carrying handles are 
provided, which are shown nea r the end. A nother style has 
cen ter handles. The replacers come in two sizes, the No. 1, 
fo r 60-lb. ra il, weighing I 50 lbs. a pair; the No. 2, for 100-lb. 
rail, weighing 200 lbs. a pair. 

•• 
PREP ARA TIO NS FOR THE PHILADELPHIA CONVENTION 

A meeting of the executive committee of the A merican 
Street Railway :rv1 anufacturers' Association was held in New 
York, July 7, and a number of importarnt preliminaries in con­
nection with the P hiladelphi a convention next September were 
arra nged. T here were present at the meeting Chairman Brady 
and Messr s. Carlton, Heulings , McGraw, l\fartin , Pierce, Ran­
dall , \Vharton and Baker and President E ly, of the A merican 
Street Railway Assoc iati on. 

T he resignation of Committeeman \V. H. \Vhiteside, of the 
A llis-Chalmer s Company, was received, and Frank C. Ran­
dall, manager of the New York office of the company, was 
elected in hi s place. E. H. Baker, of the Galena Signal Oil 
Company, was appointed to fill the vacancy caused by the 
resignation of Mr. Randall , as representative of ithe National 
E lectric Company. 

It was decided to provide ad mission to the exhibition hall 
by means of tickets, which will be distributed under the direc­

. tion of the executive commiittee. 
M r. \Vharton, as chairman of the local committee, confirmed 

the agreement made wiith the executive committee of th e 
A merican Street Railway Association, selecting the Philadel­
phi a Museum as the place of meeting, and also the hall for 
holding the exhibit s. He also annci~.mced that arrangements 
had been made with a well-known caterer in Philadelphia for 
supplying a lunch ait the convention hall, at which moderate 
prices will be charged; a lso that arrangements had been made 

fo r coaches fo r conveying attendants between 
th e con vention hall and the \Valnut Street 
cars. ___ ..._. _____ _ 

THE WHEEL QUESTION 

In the a rticle on thi s subj ec t by C. G. Bacon, 
Jr., in the last issue of this paper, a para­
graph read: "And why is it not possible * * * 
as did the wheel shown in F ig. 3 ?" This ref­
erence should be to F ig. 4. The following 
paragraph should also be in serted afte r the 
reference to Fig. 3 : " \Vherein is the wheel 
itself, or its manufacturers, at fault in the 
showing as per Fig. 3? Yet this was the con­
dition of two wheels on the same axle under 
a car in street railway service, in a recent 
test, after 13,416 miles of service." 

•• 
SIGHT-SEEING IN SAN FRANCISCO 

In connection with its "Seeing San Francisco" service, the 
U nited Railroads of San F rancisco publishes an interesting 
folder containing illustrations and descriptions of the city's 
noted buildings, monuments, street and harbor scenes, etc., 
together with a li st of stati stical · items about the Golden Gate 
metropoli s. The sight-seers' car, which is accompanied by a 
lecturer, takes over two hours to make its rounds, and half a 
dollar is charged for the complete trip. 

One advantage of thi s attractive sight-seeing service, both 
in San Francisco and other cities, is that even the city resi­
dents are led to indulge in similar trips, especially on holidays. 
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FINANCIAL INTELLIGENCE 

Vv ALL STREET, July 12, 1905. 
The Money Market 

Some improvement was noted in the local money market this 
week. The demand for accommodation was larger than in the · 
preceding week, and rates for fixed periods ruled slightly above 
those recently quoted. :Money on call was in abundant supply at 
rates ranging at from 2¼ to 3 per cent, with most of the business 
transacted at 2 ½ to 2¼ per cent. In the time loan department, 
brokers reported a fair increase in the inquiry for funds, especially 
for the long maturities, as a r esu lt of the increa sed activity in the 
securities market. Early in the week the demand wa s supplied 
largely by out-of-town lenders, who placed moderate amounts of 
six month s' funds at 3¼ per cent, but as soon as this supply wa s 
exhausted the rate rose to 4 per cent, with very little money ob­
tainable under that figure. Local institutions were not di sposed to 
offer with any degree of freedom, owing to the preparations mak­
ing for payment of the remaining 25 per cent of Government de­
posits, due on July 15, and the expectations of h eavy subscriptions 
to the new Japanese 4½ per cent loan to be offered to investors thi s 
week. Mercantile paper continued in good demand, but the sup­
ply was not materially larger. Rates were unchanged on the basis 
of 3¼ per cent for choice names. Sterling exchange was weak, 
prime demand sterling declining about 25 points to 4.86 75, which 
is considerably below the gold export rate. The decline in sterling 
was attributed to the placing of sterling loans. The foreign mar­
kets ruled easy and practically unchanged. At London the dis­
count rate wa s r¼ per cent; at Berlin, 2½ per cent, and at Paris, 
r 13-16 per cent. The bank statement published last Saturday wa s 
rather disappointing. Loans decreased $4,4J0,500 and deposits de­
creased $7,733,800. Ca sh decreased $5,634,500 and the surplus 
reserve decreased $3,701 ,050 to $7,957,825, as against $36,017,725 in 
the corresponding week of last year and $8,008,475 in 1903. United 
States deposits amounted to $J0,952,225, as against $14,755,725 in 
the preceding week. 

The Stock Market 
Increased activ ity developed in the stock market thi s week, but 

prices continued to show more or less irregularity as a result of 
profit-taking sales. During the first half of the week th e upward 
movement wa s resumed, and in many instances new high r ecords 
were established, but toward the close heavy realizing by the 
speculative element carried prices off rather sharply. London 
traded only moderately and at no time was an important factor in 
the market. Commiss ion hou ses, however, were more active than 
in the preceding week, indicating a growing interest in the specu­
lation on the part of the outside public. Reading· and U nion 
Pacific were the leaders of the market, both es tabli shing new high 
records on heavy purchases. Other prominent features of str ength 
were New York Central, Louisv ille & Nash ville, Pennsylvania, St. 
Paul and Erie. In the specialties, T ennessee Coal & I ron scored a 
sensational advance. Amalgamated Copper sh owed ea rly strength , 
but in the subsequent dea lings practically all of the ea rly gain was 
lost. At the beginning of the present week the t1pward movement 
was continued, there being no unfavo rable developments over the 
holidity, but on Tuesday there was considerable sell ing by the 
professional element, which carried prices off sh arply. vVestern 
houses were particularly heavy seller s of Union Pacific. Rea ding 
declined sharply, as did New York Central and Pennsylvania, while 
in other quarters of the market the r ecession ranged from I to 2 
per cent. The Steel stocks were in urgent demand throughout and 
held relatively strong. Baltimore & Ohio was also conspicuously 
strong at the close. The bond department wa s moderately active 
and firm, th e feature being the activ ity and strength in Japanese 
issues. The closing was soft. 

The loca l traction issues were less acti\'e. Tn the early dealings 
prices held fairly firm, but at the close there were sharp recess ions 
in sympathy with the decline in other quarter s of th e market. 

Philadelphia 
Increased dullness character ized the market for traction stocks 

this week. Dealing <:; included a fa irly large number of issue <:; , hut 
the individua 1 tc,tal s were considerably smaller than in th e pre­
ceding week. The general tone, however, was fi rm . United Gas 
& Improvement was especially strong. Tn the early dealings tl1 e 
price fluctuated between 93¾ and 9-t, but toward th e close th ere 

was a sharp ri se to 95¼, from which it reacted on ly a small frac­
tion. A bout 2500 shares were dealt in. P hiladelphia Traction was 
practically unch anged, about 800 shares changing h ands at JOO¼ 
to JOO. Philadelphia R apid Transit was extremely dull, but firm , 
practically all transactions taking place at 28¼ . P hiladelphia 
Company common sold to the extent of about 1500 shares at from 
44 to 43½, while the preferred sold at 47¼ to 48. Other transac­
tions included R ochester R ailway & Light preferred at 92¼, 
United Railways of San Francisco preferred at 87½ , Union T rac­
tion at 6o½ to 60, F airmount P ark Transportation at 17, Union 
Traction of Pittsburg preferred at 51, A mer ican R ailways .it 51, 
United Companies of N ew J er sey at 269½ , and U nion P assenger 
Railway at 235. 

Chicago 
Little interest was manifest in thi s market. Trading was con­

fined to a few issues, and apart from a sharp rise in Chicago & 
Oak Park E levated preferred from r6 to 17¼ on the exchange of 
less than 600 shares, the dealings were without feature. The com­
mon recovered a point to S on the purchase of about 400 sha res. 
A small lot of Chicago Union Tract ion preferred sold at 28. 
Northwestern Elevated common brought 21 ¼ for 125 shares. 

It is sa id that Mayor Dunne has a new traction plan, but before 
anything is done another attempt will be made to h ave the traction 
interests fix a price upon their properties. 

Other Traction Securities 
The Boston market was fairly active and irregular. Boston & 

Suburba 1 common sold at 22 and 22 ½ , whi le the preferred rose 
from 68½ to 70. Boston & V,,/ orcester common declined from 30 to 
29 011 limited dealings, but subsequently there wa s an advance to 
30¼ . Th e preferred was dealt in to the extent of about 2000 
shares at from 76½ to 77, and closed near the highest. West End 
common moved up a point to 98 on the exchange of a small lot. 
Boston Elevaterl sold at 157¼ . :Massachusetts Electric common 
sold at 19¾, to 19½ , and the preferred at from 63¼ to 63. 

At Baltimore, trading was upon an exceedingly small scale, but 
prices generally held fi rm. United Railway issues, which have 
been the market leaders fo r week5 past, were unu sually dull. Odd 
lots of the stock brought 13. Th e 4 per cent bonds sold at 93¼ to 
94 for about $25,000, while the incomes changed hands at 59½ to 
59¾,. City & Suburban 5s sold at II3¼- Virginia Railway & De­
velopment 5s advanced from 99 to roo. On the N ew York Curb 
market, Interborough Rapid Transit ruled quiet but firm, about 
700 shares selling at prices r anging from 200½ to 202. New Or­
leans Railway common sold at 35 ¼ for JOO shares, while 200 of 
th e preferred brought 79½ -

There was little activity at Cincinnati last week. Toledo Rail ­
ways & Light featured and made a gain of r point from 34¼ to 
35¼ . Cincinnati, Dayton & Toledo stock showed a fractional de­
cline to 23. There were heavy sales in the S per cent bonds of thi s 
company, with a range of 94'1/s and 95. Southern Ohio s s, an un­
derlying issue, sold at 98¼ . Cincinnati, N ewport & Covington pre­
ferred and common both showed fracti onal declines, the fo rmer 
selling at 92¼ and the latter at 32¾,. Det roit U nited sold at 93½, 
and Cincinnati Street Railway at 147. 

Northern Texas again featured in Cleveland , and it m ade a jump 
of several points to 66. Aurora, Elgin & Chicago common was firm 
at r6½ on a number of sa les, and th e preferred sold at 65¼ fo r a 
small lot ; the 5 per cent bonds sold at 93 and 93½- N orthern Ohio 
Traction reach ed a high mark in several yea rs trading of 24. W est­
ern Ohio receipts advanced to 14½, on report s that the prop erty 
would be taken into the Widener-Elkins trans-State proj ect, and 
th ere wa s considerable trading in th e bond s of thi s company a t 80 
to 80¼. Cleveland Electri c so ld at 77 ½ and 78. 

Security Quotations 
The following table show ~ th e presen t bid quotations fo r the 

leading trac tion stocks, an<l th e active bonds, as compared with 

last week : 
July 5 Jul y 12 

American R ail ways ......................... • • • • • • • • • • • · • · · · • • • • · 50½ 50 
Boston El evat ed .................................................. al 57 157 
Bro oklyn Rapid Tran si t .................... • • • • • • , • • • • • • •, • • • •, • 72½ G9½ 
Chicago Cit y ...... ... ..................................... . ...... a190 a190 
Chicago Uni on Traction (co mm on ) .... , ...... • ......... •.• .... , 7 7½ 
Ch icago llni on Tract ion (p r eferred) ........ ••.• .... ••.•••••.••.. :)3 33 
Clevel and Elec tri c ... , . . ........ , ....... • • • • • • • • • • • • · • · • • • • · • · · · · 7fl 1

1e 78 
Con sol idat ed T rac ti on of New J ersey ........................... , 8'' 82 
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July 5 
Consolidated Traction of New Jersey 5s ....................... .. 108½ 
Detroit United . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 933/4, 
Interoorough R ap id Transit. ..................................... 200'1/s 
International Traction (common) .............................. . 
International Traction (preferred) 4s .......................... . . 
:Manhattan l{ailway .............................................. 165 
l\Iassachusctts Electric Cos. (common).......................... 18 
l\Iassachusetts Electric Cos. (preferred) ................ ..... .. .. a62 
Metropolitan Elevated, Chicago (common).......... ........... 24 
Metropolitan Elevated, Chicago (preferred)........... .......... 6.5 
l\Ietropolitan Street ...... ... ........................... .......... 129¾ 
Metrnpolitan Securities . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 84½ 
New Orleans R ai lways (common), W. I. ......................... 38 
New Orleans R ai lways (preferred), ,v. I.................... ... 80¾ 
New Orleans Railways 4½s...................................... 90 
North American . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . .. . . . . . 99¾ 
North Jersey Street R ailway.................. .... . . . . . . . . . . . . . . . 25 
Philadelphia Company (common) ............................. ... *431/4, 
Philadelphia R apid Transit . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 28% 
Philadelphia Traction ........ ..................................... 100 
Public Service Corporation 5 per cent notes....... ............. 97 
Public Service Corporation certificates. .... .. ................... 69 
South Side Elevated (Chicago).................................. 94½ 
Third Avenue .................................................... 130 
Twin City, Minneapolis (common) .............................. 113 
Union T ract ion (Philadelphia) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 00 
West End (common) ............................................. 97 
,vest End (preferred) ............................................ *114 

a Asked. VI/. I., when issued. * Ex-dividend. 

Iron and Steel 

July 12 
108112 

93 
200¾ 
a28 
a05 
164 
al9 

63 
W'1/s 
65 

1253/4, 
81¾ 
38 
803/4, 
90 
98% 
25 
43 
28 

100 
97 
69 
95 

127 
113¼ 
59½ 
97 

114 

The monthly statistics collected by the " Iron Age" shoN that the 
production of coke and anthracite pig iron fell off from the record 
of 1,964,000 tons in May, a month of thirty-one days, to 1 ,793,000 

tons in Jun e, a short month. The greater part was due to the re­
striction of the operations of th e steel companies, whose product 
declined 136,000 tons, wh ile the output of the merchant furnaces fell 
off only 35,000 tons. The active capacity has undergone a sharp 
decline, having receded from 443,092 tons on J une I , to 408,617 tons 
on July I. The demand fo r structural material is very active, the 
pressure being so heavy that orders are reported to have been sent 
abroad. Premiums are being paid for prompt delivery, and there 
is a di sposition in some quarters to agitate for an advance in the 
base prices. Additional business is in sight for the steel rail mill s, 
and in the wire trade the first indications of a revival of buying 
have been nctt>d. 

•• 
JUNE OUTING OF NEW ENGLAND STREET RAILWAY CLUB 

T he June outing of the New England Street Railway Club took 
place Thursday, J une 29, at L ake Quinsigamond, Worcester, Mass., 
with about 200 members in attendance. Through the courtesy of 
the Boston E levated Railway Company, the Boston & Worcester 
Street Railway Company, th e Vv orcester Consolidated Street Rail­
way Company and F. H. Bigelow, manager of the "White City'' 
a t Lake Quinsigamond, the party was taken from Boston to Lake 
Qninsigamond and admitted to the "\Vhite City." 

One of the features of the occasion was the ride from Boston to 
Lake Quinsigamond and return, via the Boston & Worcester Street 
Railway, the party having the pleasure of riding in a special three­
car train of electric cars. An excellent dinner was served at the 
Tatassit Club House on an island in Lake Quinsigamond, and the 
nuting was one of the best in the history of the club. 

----♦----WIDENER-ELKINS SYNDICATE BUYS INDIANA LINES AND 
LEASES LIMA TRACTION COMPANY 

It is announced that the Indianapol is & Easte rn Railway and the 
Richmond Street & Interurban Railway have been acquired by the 
Widener-Elkins syndicate and merged, and that Charles Murdock, 
of Lafayette, has been appointed general manage r of the entire 
property, succeeding J. \ V. Chipman, of the Indianapolis & Eastern. 
A new schedule will soon be effective whereby cars will run direct 
from Indianapolis to Richmond. For some reason not stated the 
proposed merger of these properti es with the Dayton & Western 
Traction Company has not been effected, although it is asserted 
negotiations for the property are still pending. 

The lease of the Lima (Ohio) Elect ric Railway & Light Com­
pany's property to thi s syndicate became effective J uly I. T he syn­
dicate controls the Fort \ Vayne, Van Wert & Lima Traction Com ­
pany and the Lima & Toledo Traction Company, which is building 
a line north from Lima towards Toledo. The secu ring of the city 
property is in line with its policy of contr-olling terminal lines. 

NEW ORLEANS RAILWAYS COMPANY SOLD AT PUBLIC 
AUCTION 

T h e last step preparatory to the transfer of the properties of the 
New Orleans Railways Company to the New Orleans Railway & 
Lighting Company was taken July 8, when the properties were 
sold at public auction and bought in for the N ew York Security & 
Trust Company for $3,500,000. The final step will be for the newly­
organized company to take over th e properties from the trust com­
pany. M. C. Buckner, of the reorganization committee, represent­
ing the New York Security & Trust Company, bought in the prop­
erty for the sum mentioned, it being sold by Elwyn C. Foster, one 
of the receiver s, and m aste r of the sale. 

The property was sold in four lots. The first consisted of all the 
realty, which brought $250 ,000. The second was the right, title and 
certain indentures in the lease of the New Orleans City Railroad 
Company. This brought $2,000,000. The third lot was rolling 
stock, office fixtures, live stock and personalty of the corporation, 
which brought $750,000. Tne fourth lot consisted of all the claims, 
debts, etc., notes, bonds, evidences of indebtedness, which brought 
$500,000. From now on the speediest poss ible steps will be taken 
for the new company to put the properties into good shape. 

•• 
THE APPLEYARD TRACTION TANGLE 

M. H. Wil son and J. G. Schmidlapp, r eceivers for the Appleyard 
properties, have received the reports of expe rts appointed to make 
investigation as to the condition of the va rious properties. They 
decline to say anything as to the details of the report before it is 
filed with the courts, other than to say that the affairs of all the 
individual companies are badly tangled, and that the report is un­
sati sfactory, due to the inability to secure the books of the Great 
Northern Construction Company, which built the va rious roads. 
It is stated that it will probably be a long time before anything can 
be done toward the reorganization of the companies. 

BIG CONSOLIDATION IN INDIANA 

U nder the naine of the South Bend, Laporte & Michigan City 
Railway Company ( capital stock $1,000,000), the Laporte & Michi­
gan City Traction Company, which was composed of the bond­
holders of the Chicago & South Shore Railway Company, and 
which bought that road at r eceive rs' sale, and the South Bend 
Western Railway Company, which is constructing an interurban 
line between Laporte and Michigan City, have been merged. The 
Indiana Railway Company, which owns and operates a system of 
interurban lines in Northern Indiana and Southern Michigan, owns 
a controlling interest in the consolidated company which is autho­
rized to issue s per cent forty-yea r gold bonds to the amount of 
$ 1,100,000. The intention is to m erge the new corporation and the 
Indiana Railway Company, which then will have more than 200 

miles of main track, and to connect with line running into North­
ern Ohio on the east and Chicago on the west. 

•• 
STATUS OF THE PROPOSED CANADA MIDDLESEX RAILWAY 

The Middlesex Railway Company, which has attracted consider­
able attention recently, is a subsidiary enterp ri se of the N iagara 
Welland Power Company, which company h as been absorbed by the 
E lectric Development & Securities Company, of New York City, 
with the Canadian name of the International E lectric Securities 
Company. T he Niagara W elland Power Company holds a sweep­
ing charter for the development of water power from the Niagara 
Rive r by m eans of a canal, which follows a route affording a ve ry 
much greate r fa ll than can be obtained at Niagara Falls proper. 
A recent amendment to the charter grants an extension of time 
until 1913 for the completion of the work, and at the same time 
the privilege to the power company to bu ild a tramway on its own 
right of way. T he right of way, covering 272 miles, from Niagara 
Falls to Toronto, h as been located with a view of utilizing it for 
railway purposes, particularly between Niagara Falls and Lopdon, 
where the company is contemplating building a high-speed line. 

T he president of th e Niagara Welland Power Company is Harry 
Symons, K. C., of Toronto; vice-pres ident, Charles Hesson, of St. 
Catha rines; secretary, John S. Campbell , barrister and solicitor, of 
St. Catharines. The executive committee of the Electric Develop­
m ent & Securities Company is composed of Mr. Symons, of 
Toronto, and James B. Sheehan, of New York. Since the New 
York interests took hold of the project last October about $10,000 

have been spent by th e engineering department in surveys and com­
putation work, which have been carried out under the direction of 
John MacCunn, M. Can. Soc. C. B., the resident engineer, 
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MAYOR DUNNE'S LATEST TRACTION OFFERINGS 

Probably Chicago must coun t that day lost which does not bring 
fo rth some new scheme of solving its woful traction problem. T he 
la test sucrnestions, which comes from Mayor Dunne, seem to sh ow 
that he i~<>beginning to r ealize " immediate municipal ownership" is 
practica lly impossible. On July 6 he placed two plans before the 
City Council, the substance of the same beinJ as follows : 

T he first and preferred plan provides th at a company composed 
of five men having the confidence of the people fo r business integ­
rity and sympathy for municipal ownership, sh all construct and 
operate a municipal system. This company is to be au thori ze~ to 
issue capital stock limited to the actual cost of the const ruct10n, 
and all earnings in excess of th e cost of maintenance, operation 
and all earnings in excess of the cost of m aintenance, operation and 
6 per cent dividends are to be placed in a sinking fund for the pur­
the sinking fund, or apply the proceeds of both to purchase the 
property. The c0mpany is to receive a twenty-yea r franchise, but 
the city is to have the right of purchase at any time at a price and 
upon terms to be agreed upon. 

T he alternate plan provides for construct ing a municipal system 
by the city on plans prepared by its engineers on a contract fo r 
construction and acquisition let to lowest bidder; issuing Mueller 
law certificates for the payment of the cost of construction ; sub­
mitting ordinance to voters for approval, and testing the va lidity 
of the Mueller law certificates. ' 

The contract plan now advocated by Mayor Dunne is the subj ect 
of much criticism on the part of the municipal ownership radica ls, 
who call attention to his ante-election pledges. In defending his 
stand Mr. Dunne said: "My plan does not conflict in spirit with the 
third referendum proposition that no franchise sh ould be granted to 
any company, though apparen tly in conflict wi th it s letter. The com­
pany I propose will act in the interest of the city. It will be the 
city's company, not a private corporation. T he corpora tion itself 
will make no profit except the 6 per cent div idends it will receive 
on its stock'. During the campaign I supposed that only the streets 
of the Adams Street line would be avai lable for a municipal system. 
and that we would need m~re streets. I now find we already ha ve 
100 miles of streets, and that during the two years of construction 
140 miles more will be a t our disposal. M y plan is strictly in ac­
cordance with the Democratic platform. W e are going ahead to 
acquire a system in the quickest way possible. I do not think it is 
advisable to condemn any lines while we have so much of the 
streets available at once." 

Mayor Dunne declared that h e had not considered the appoint­
ment of th e directors of the company. He said that question would 
be taken up when the local transportation committee was preparing 
the ordinance. • 

At least one knot in the traction tangle has been untied by Judge 
Julian W. Mack, of th e Ci rcu it Court , who has decided that the 
leases by which the Union Traction Company is in cont rol of the 
street car lines of underlying corporations are va lid. He denied 
a motion for an injunction to prevent the company from continuing 
in control. The decision ends a yea r of litigation between the 
Union Traction Company and David A. Kohn and J. J . Townsend, 
who sought to prevent the company from reducing r entals paid 
under the leases. The fi ght hinged on the right of the Illinois Trust 
& Savings Bank to vote stock h eld in trust. J udge Mack held that 
the bank had right to vote the stock. ' 

•• 
BROOKLYN RAPID TRANSIT PREPARES TO MOVE INTO ITS 

NEW OFFICES 

Work on the Brooklyn Rapid Transit Company's new building, 
at Clinton and Remsen Streets, Brooklyn, has practically been com­
pleted, and the company has made ar ra ngements to move into its 
new quarters on July 22. T he new building, which is ten stories in 
height, adjoins the company's old building at Clinton and Mon­
tague Streets. The company will continue to u se the latter build­
ing, which is now undergoing extensive improvements. With its 
new and old buildings the Brooklyn Rapid Transit Company will 
occupy the entire block on Clinton Street, between Remsen and 
Montague Streets, having a fro ntage of 184 ft. 

The new building r epresents the most up-to-elate type of fire ­
proof construction in office buildings. Instead of using a concre te 
flooring, however, a German fireproofing material, called asbestol ith, 
is employed. 

T he new structure, in conjunction with the old building, the com ­
pany's officials believe, will afford ample room for h ousing every 
department of the company for many years to come. Beside its 
ten stories, the building has a basement and sub-basement. In the 

sub-basement will be the h eating plant and three large vaults, one 
45 ft. in length, The building contains a large number of these 
vaults, running from the sub-basement to the fifth story, all fire ­
proof, and many of them burglar-proof. In these vault s will be kept 
the company' s records. 

A novel feature of the new building to be occupied by the 
Brooklyn Rapid Transit Company is an automatic telephone sys­
tem by which persons in all parts of the building may talk to one 
another without having fir st to secure communication through the 
medium of a switchboard. 

A nother feature of the Brooklyn Rapid Transit Company's new 
home is that it does not contain a single gas pipe, as it will be 
lighted entirely by electricity. 

The front of the building is done in brick and terra cotta. The 
style is that of the Renaissance. Four immense water tanks have 
been placed on the roof. 

The arrangement of the offices in the new building is as follows: 
Basement, receivers' room, where money is counted, local postoffice, 
applica tion and examining surgeon's offices for the employment 
bureau. First floor , secretary and treasurer's department, main 
office of employment and inspection departments, chief ticket 
agent's office. Second floor, general superintendent and his opera t­
ing staff, including telegraph office of chief train despatcher for ele­
vated system; genera l freight agent, superintendent of American 
Railway Traffic Company. Third floor, general attorney and claim 
agents. Fourth floor, comptroller and auditors. Fifth floor, at­
torneys and extra auditors' room. Sixth floor, president and v~ce­
president and general manager. Seventh floor, purchasing agent, 
Brooklyn City Railroad offices, telephone operating room. Eighth 
floor, m echanical engineer, snperintendent of power and assistants. 
Ninth floor, electrical engineer, department of reinforcement and 
repairs. Tenth floor, chief engineer. Eleventh floor, roof house , 
blueprint room. The Bell telephone switchboard used by the com­
pany requires six operators. 

------, .... •----
NEW YORK SUBWAY NOW COMPLETE FROM BATTERY TO 

WEST FARMS 

Two important additions t o the New York subway system were 
opened formally to traffic at 12 :01 o'clock on the m orning of July 
10. One was the section of the tunnel from Fulton Street to the 
Battery, and the other the section runn ing from 145th Street and 
Lenox A venue under the Harlem River to the "L" extension run­
ning to West Farms. It is estimated that the running time from 
the Battery to 180th Street, West Farms, will be 50 minutes. 

EFFECT OF ABSENCE OF WORLD'S FAIR TRAFFIC ON ST. 
LOUIS EARNINGS 

Loss of the \ i\T orld's Fair traffic shows in the ea rnings of the 
U nited Railways, of St. Louis, for June, 1905, when compared with 
the earnings of the transit company for the same month last year. 
T he decrease is $135,000, the largest for any month so far this 
year. This is fairly well balanced, however, by an increase of 
$93,000 over June, 1903, which gives a comparison with a normal 
period. T he figures for the three periods are as follows: Gross 
earnings fo r th e month of June, 1905 and 1904, June, 1905, $742,-
104.25; June, 1904, $927,732.82. Decrease, $185,628.57. Gross earn­
ings for the month of June, 1905 and 1903, June, 1905, $742,104.25; 
Jun e, 1903, $648,745.92; increase, $93,358.33. 

•• 
ELECTRIFIED DIVISION OF LONG' ISLAND RAILROAD 

READY FOR SERVICE 

T he fir st practical app lication of electricity as a motive power for 
the suburban di visions of steam rai lroads in the East will be mack 
thi s week, when operation under the new system of the western 
lines of the Long I sland Railroad will be inaugurated, and electric 
passenger trains wil l be run from the Flatbush Avenue terminal 
over the Rockaway Beach divi sion. Though the fir st trains this 
week will be run on the Rockaway Beach division, 70 mil es of third 
rail have been lair!, and a corresponding length of track is ready 
fo r th e electric operation. The zone practically completed include s 
the road from Flatbusli A ,·em1c to Belmont Park, and from 
Jamaica past the Metropolitan race track to Springfield Junction, 
and the Far Rockaway branch, via Valley Stream, as far as 
Hammel' s. Tn addition tn the electrification alr eady completed, it 
is planned tn electrify the Manhattan Beach line and th e North 
Shore branch to ·whitcstonc and Port Washington. 
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SPECIFICATIONS FOR CAST-ffiON CAR WHEELS 

At the convention at A tlantic City, June 29, 30 and July 1, of the 
American Society fo r Testing Mate rials, the fo llowing specifications 
were tentatively decided upon, and copies were sent to the mem-
bers of the society fo r a letter ballot. · 

PROPOSED ST.r\NDARD SPECIFICATIONS F O R CAST-IRON CAR 
WHEELS 

The wheels furni shed under this specification mu st be made 
from the best material s, and in acco rdance with the bes t fou ndry 
methods. The follow ing pattern analysis is g iven for info rmat ion, 
as representing the chemist ry of a good ca st-iron wheel. Success­
ful wheels, varying in some of the constituents quite considerably 
fro m the figures g iven, may be made: 

Per Cent 
Total ca rbon . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3.50 
Graphite ca rbon . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2.90 
Combined ca rbon . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 0.60 

Silicon . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 0.70 
Manganese . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 0-40 

Phosphorus . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 0.50 
Sulphur . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . o.o8 

r. Wheels wi ll be inspected and tested at th e place of manu­
fac ture. 

2. A ll wheels mu st conform in general des ign and in mea sure­
ments to drawings, which will be furni shed, and any departure 
from the standard drawing must be by special permi ssion in 
wr iting, and m anufacturers wi shing to deviate from the standard 
dimensions must submit duplicate drawings showing the proposed 
ch anges, which must be approved. 

3. T he fo llowing t able g ives . data as to weight and test s of 
va riou s kinds of wheels fo r differ ent kinds of cars and se rvice: 

Wheel ................. 33-inch diameter F r,,t. and Pass. cars. 36-inch di ameter. 
u0,000 lbs 

Kind of service. . . . . . . . . . capacity 70,000 lbs. 
and less. capacity. 

100,000 lhs. 
capacity. 

Passenger 
Cars. 

Num ber. ............... . 

Weight B~~~~f~~--- ·. ·.:: ·. ·.: 
Height of drop, ft ....... . 
Number of blows ....... . 

1 
liOO 

9 
10 

2 
650 

3 
700 

T wo per cent 
12 12 
10 12 

4 
700 lbs. 

either way. 
12 
12 

Locomoti ve 
Tenders. 

5 
750 lbs. 

12 
14 

4. Each wheel must have plainly cast on the out side plate the 
name of the maker and place of m anu factu re. Each wheel must 
also have cast on the inside double plate the date of ca sting and 
a serial fou ndry number. The manufacture r mu st also provide fo r 
the guarantee mark, if so required by the cont ract. No wheel bear­
ing a duplicate number , or a number which has once been passed 
upon, will be considered. Numbers of wh eels once rej ected wi ll 
r emain unfilled. No wh eel bearing an indi stinct number or date, or 
any evidence of an altered or defaced number will be considered. 

5. A ll wheels offered for inspection mu st h ave been measured 
with a standard tape measure, an d must have the shrinkage num­
ber stenciled in plain figures on the inside of the wh eel. The 
standard tape m easure must correspond in fo rm and constru ction 
to the "Wheel Circumference Mea sure' ' es tablish ed bv the Master 
Car Builders' Association in 1900. T he nomenclature ~f that meas­
ure need not, however , be followed, it being sufficient if the gradu­
ating marks indicating tape sizes are one-e ighth of an inch apart. 
A ny convenient m ethod of showing th e shrinkage or stencil num­
ber may be employed. Experience shows that standard tape meas­
ures elongate a little with use, and it is essential to have them 
frequently compared and rectifi ed. \Vhen ready fo r inspection, the 
wheels mu st be arranged in rows according to shrinkage numbers, 
all wheels of the same date being grouped together. Wheels bear­
ing dates more than thirty days prior to th e date of inspection will 
not be accepted for test , except by permission. For any single in­
spection and test, only wheels h aving three consecut ive shrinkage 
or stencil numbers will be considered. T h e manufacturer will, of 
course, decide what three shrinkage or stencil number s he will 
submit in any g iven lot of 103 wh eels offe red, and the same three 
shrinkage or stencil numbers need not be offered each time. 

6. The body of the wh eels must be smooth and free from slag 
and blowholes. and the hubs mu st be solid. Wheels will not be 
rejected because of drawing around the center core. The tread 
and th roat of the wheels must be smooth, free from deep and 
irregular wrinkles, slag, sand wash, chill cracks or swollen rims, 
and be fre e from any evidence of hollow rims, and the throat and 
thread must be practically free from sweat. 

7. Wheels tested must show soft, clean, gray iron, free from 
defects, such as holes containing slag or dirt more than ¼ in. in 
diameter, or clmters of such holes, h oney-combing of iron in the 
hub, white iron in the plates or hub, or dear white iron around the 
anchors of chaplets at a greater di stance than ½ in. in any direc­
tion, The depth of the clear white iron mu~t not exceed :Ys in. 

at th e throat, and I in. at the middle of the tread, no r must it 
be less than ¼ in. at the throat or any part of the tread. The 
blending of the white iron with the gray iron behind must be 
without any di stinct line of demarcation, and the iron must not 
h~ve a mottled appea rance in any part of the wheel at a greater 
di.stance than 19-i ins. from the tread or throat. The depth of chill 
Will be determined by inspection of the three test wheels desi:: ribed 
below, all test wh eels being broken for thi s purpose, if necessary. 
If one only of the three test wheels fails in limits of chill, all the 
lot under test of the same shrinkage or stencil number will be 
rejected and the test will be regarded as fini sh ed so far as this lot 
of 103 wheels is concerned. The manufactu rer may, however, offer 
the wheels of the other two shrinkage or stencil numbers, pro­
vided they a re acceptable in other respects, as constituents of an­
oth er 103 wheels for a subsequent test. If two of the three test 
wheels fail in limits of chill; the wh eels in the lot of 103 of the 
same shrinkage or stencil number as these two wheels will be re­
j ected, and, as befo re, the test wiiJ. be regarded as finished so far 
as thi s lot of 103 wheels is concerned. The ·manufacturer may, 
however, offe r the wheels of th e third shrinkage or stencil number, 
provided they are acceptable in oth er respects, as constituents of 
another 103 wh eels for a subsequent test. If all three test wheels 
fail in limits of chill, of course the whole hundred will be re­
jected. 

8. The manufacturer must notify when he is ready to ship not 
less than roo wheels; mu st await the arrival of the inspector; must 
have a car, or cars, rea dy to be loaded with the wheels, and must 
furni sh fac ilities and labor to enable the inspector to inspect, test, 
loa d and ship th e wheels promptly. Wheels offered for inspection 
must not be covered with any substance which will hide defects. 

9. A hundred or more wheels being ready for test, the inspec­
tor will mak e a li st of the wheel numbers, at the same time examin­
ing each wheel for defects. A ny wheels which fa il to conform to 
specifications by reason of defect s must be laid as ide, and· such 
wheels will not be accepted fo r shipment . As individual wheels 
are rej ected, others of the proper shrinkage, or stencil number, may 
be offered to keep the number good. 

ro. The inspector will r etape not less than ro per cent of the 
wheels offered for test, and if h e find s any showing wrong tape­
marking, h e will tape the whole lot and require them to be re­
stenciled, at the same time h aving the old stencil marks obliterated. 
He will weigh-. and make check measurements of at least IO per 
cent of the wheels offered fo r test , and if any of these wheels fail 
to conform to the specification , he will weigh and measure the 
whole lot, r efus in-g to accept for shipment any wheel~ which fail 
in these respects. 

r r. Experience indicates that wheels with higher shrinkage or 
lower stencil numbers are more apt to fail on thermal test; more 
apt to fa il on drop test, and more apt to exceed the maximum al­
lowable chill than those with higher stencil or lower shrinkage 
numbers; while, on the other hand, wheels with higher stencil or 
lower shrinkage numbers are more apt to be deficient in chill. 
For each I03 wheels apparently acceptable, the inspector will select 
three wheels fo r test-one from each of th e three shrinkage or 
stencil numbers offered. One of these wheels chosen for thi s pur­
pose by the inspector mu st be tested by drop test as follows: The 
wheel must be placed flange downward in an anvil block weighing 
not less than 1700 lbs., set on rubble masonry 2 ft. deep and having 
three support s not more than S ins. wide fo r the flange of the wheel 
to rest on. It must be struck centrally upon th e hub by a weight 
rof 200 lbs. , falling from a h eight as shown in the previous table. 
The end of the fa lling weight must be flat , so as to strike fairly on 
the hub, and when by wear the bottom of the weight assumes a 
round or conical form, it must be replaced. The machine for mak­
ing this test is shown on drawings which will be furnished. Should 
th e wheels stand without breaking in two or more pieces the 
number of blow shown in the above tabl e, the one hundred wheels 
represented by it will be considered satisfactory as to thi s test. 
Should it fail, the whole hundred will be rejected. 

12. The other two t est wheels must be tested as follows: The 
wheels must be laid flange clown in the sand, and a channelway 
1½ ins. in width at the center of the tread and 4 ins. deep must be 
molded with green sand around the wheel. The clean tread of the 
wheel must form one side of this channelway, and the clean flange 
must form as much of the bottom as it s width will cover. The 
channelway must then be fill ed to the top from one ladle with 
molten cast iron, which must be poured directly into the channel­
way without previous cooling or stirring, and this iron must be so 
hot, when poured, that the ring which is formed when the metal 
is cold shall be solid or free from wrinkles or layers. Iron at this 
temperature will usually cut a hole at the point of impact with the 
flange. In order to avoid spitting during the pouring, the tread 
and inside of the flange during the therm.af'test should be covered 
with a coat of shellac ; wheels which are~wet or which have been 
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exposed to snow or fro st may be warmed suffici ently to dry them or 
remove the frost before testing, but under no circumstances mu st 
the thermal test be app lied to a wh eel that in any pa rt feels warm 
to th"e hand. The time when pouring ceases mu st be noted, and two 
minutes later an examination of the wheel under test must be made. 
If the wh eel is found broken in pieces, or if any crack in the plates 
extends through or into the tread, the test wheel will be regarded 
as having fai led. If both wheels stand, the whole hundred will be 
accepted as to thi s test. If both fail, the whole hundred will be 
rejected. If one only of the thermal test wheels fail s, all of the 
lot under test of the same shrinkage or stenci l number will be 
rejected, and the test will be regarded as fin ished, so far as this 
lot of wheels is concerned. The manufacturer may, however, offe r 
the wheels of the other two shrinkage or stencil numbers, pro­
vided they are acceptable in other respects, as constitu ents of an­
other ro3 wheels fo r a subsequent test. 

13. A ll wheels which pass in spection and test will be regarded 
as accepted, and may be either shipped or stored for fotu re ship­
ment, as arranged. It is desi red that shipments should be, as far as 
possible, in lots of roo wheels. In all cases th e inspector mmt wit­
ness the shipment, and he mu st give, in hi s report, the numbers 
of all wh ee: inspected, and the disposition made of th em. 

q. Individual wheels wi ll be considerd to have failed and will 
not be accepted or furth er conside red, which, 

(I) Do not conform to standard des ign and measurement. 
(2) Are under or over weigh t. 
(3) Have th e physic:al defects described in Section 6. 
15. Each ro3 wheels submitted for test will be considered to have 

fai led and wi ll not be accepted or considered furth er, if, 
(I) The test wheels do not confo rm to Section 7, especially as 

to limits of white iron in the th roat and tread and around chaplets. 
(2) One of the test wheels does not stand the drop test as 

described in Section Ir: 
(3) Both of the two test wheels do noi stand the thermal test 

as described in Section 12. 

•• 
NEW YORK BOARD OF ESTIMATE AND APPORTIONMENT 

PERMITTED TO CONSIDER TRANSIT PLANS 
AND SPECIFICATIONS 

That the New York Board of E stimate and Apportionment may 
consider plans and specifications submitted by the Rapid Transit 
Commission, but may not grant franchises, until the Appellate 
Division has given a deci sion on the question of the constitution­
ality of the law passed by th e last Legislature taking away from the 
New York Board of Aldermen th e power of granting street rail­
way franchises is the substance of a deci sion given last week by 
Ju stice Gildersleeve in the Supreme Court. His deci sion was .1 

modification of the stay granted by Ju stice Truax on June 29, pend­
ing appeal by the A ldermen's representative from Justice Blanch­
ard's decision that th e law is constitutional. By Ju stice Truax's 
decision the Board of E stimate was debarred from taking any 
action whatever with regard to new rapid transit routes. 

In his decision, Justice Gi ldersleeve said h e was satisfi ed that 
public interests might be subjected to se rious injury if the stay con­
t inu ed in a form "entirely too broad," and he added: 

"The stay mu st be limi ted to preventing the Board of E stimate 
and Apportionment from granting any franch ises for rapid transit 
until the constitutionality of th e act in question has been passed 
upon by the Appellate Division." 

Assistant Corporation Counsel Wi lliam P. Burr subsequently had 
an interview with Justice Gi ldersleeve, as a resu lt of which Ju stice 
Gi ldersleeve handed down a rev ised decision, ending as follows : 

"The stay mu st be limited to permit the Board of Estimate and 
Apportionment to proceed, as the time limit under the Rapid 
Trans it Act exp ires to-day. There will be ample opportunity to 
prevent act ion after such approval, pending appeal, if he (the 
plaintiff) be so advised." 

•• 
George Westinghou se has issued a denial of a newspaper state­

ment that the W estinghou se interests were going extensively into 
the operation of t ro lley lines in compet ition with some of th e large 
railroad system s. He sa id that h e deemed it imp ortant to at once 
deny the statement, which he characte rized as an attempt of un­
fri endly interests to prejudice th e managers of the ra il ways aga in st 
the W estinghou sc interests. As to the other statements in the 
article in qu estion, Mr. W estinghou se sees no occasion to com­
ment on them. The "other statements" had it that J ohn F . vVal­
lace, who recently resigned as chief engineer of the Panama Canal 
to accept a "$65,000 offer" from somebody whose identity is still 
undi sclosed, was going to he identified herea fter with the W es ting­
ho:1 se interc~ts. 

CHANGE IN CONTROL OF LEAVENWORTH TRACTION 
PROPERTIES 

Control of the Kansas City-Leavenworth Railroad Company has 
changed hands entirely. Conway F. H olmes has become pres ident 
and general manage r of the line. T he new owners a re Robert L. 
Gregory, vValton H . Holmes, C. F. H olmes, C. F. Hutchings, Kan­
sas City, K an.; Fi sk & Robinson, New York, and C. J. Pack, Cleve­
land, Ohio. Fisk & Robinson are now completing the work of 
underw riting the reorganization bonds of the comp any, and have 
raised $1,500,oco. Of thi s sum $400,000 is to be expended in 
straightening and improving the right of way, buying new equipment 
and otherwise bettering the se rvice. The Gregory-Holmes syndi ­
cate has al so acquired ownership of all the street rai lways in Leav­
enwo rth, extend ing as far as the fort. It is understood from those 
who a re now in th e fi eld th at the intention of the new owners is 
to lose no time in building to Atchi son, and afterwards to go on to 
St. Joseph. Th e fir st thing to be undertaken, however , is to make 
it possible to shorten considerably the tim e between Kansas Ci ty 
and the present north terminu s. 

Thi rty-e ight cars a re now in operation, and twe lve up-to-date 
interurban ca rs have been ordered by President H olmes. T hese 
a re to be ru shed to completion as fast as poss ible. 

A car is al so to be purchased for express business. It is to run 
into Kansas City. The company has a contract which will permit 
it to cross the Sixth Street viaduct, when that structure is com­
pleted, and under the terms of the Metropolitan Stree t Railway 
Company's franchise it can send it s cars as fa r as the commiss ion 
houses on th e Market Square without it s having to lay more than 
two blocks of track in the city. Thi s ca r, it is expected, will be 
operated fo r the benefit of the g reen market. 

Several former M etropolitan Street Railway officers have re­
joined the Holmes brothers in their new enterpri se. Daniel Bonte­
cum, fo rmerly chief enginee r of th e Metropolitan Street Railway, 
of Kansas City, and at one tim e holding the same appo intment with 
the Memphis Rai lway, is chief engineer of the troll ey line under the 
reorganization company. Charles Grove r, former ly with the Me­
tropolitan, is the chief electrician of the reo rganized company. 

ELECTRIC RAILWAY EXHIBITS AT THE MILAN EXPOSITION 
NEXT YEAR 

One of the main features of the Milan International Exposition, 
to be held in the summer of 1905, by way of celebrating the open ­
ing of the new Simplon tunnel through the Alps, will be the 
divi sion of Carriage by Land, in which the exhibit s will be de­
voted largely to electrical vehicl es o f all classes. T he Italians 
have made such advances in thi s line of work, and are so se rious ly 
preparing to enter other fi elds than their own, that thi s pa rt of 
the exposition will undoubtedly be very elaborate. 

In the division wi ll be included all branches of electric rai lway 
work. Thus, one sect ion will be given up to generating plants, and 
will be devoted to plans and designs, models of water-power and 
steam pl ants, and of central stations, des igns for direct-current 
generators, a lternato rs and transformers in types specially suited 
for elect ric traction , and stationary accumulators for traction ser­
vice. 

In the equipment sec tion there will be exhibit s of poles, supports, 
insulators, systems fo r suspending wires and genera l attachments. 
A special feature which is invi ted fo r exh ibit is di splays of con­
ductors for long-distance transmi ssion and fo r se rvice lines. The 
committee in charge is specially anx ious to get exhibits of con­
ductors and insulato rs for thi rel rai l, and overhead construction fo r 
heavy electric traction . Block signaling appai"atus, telegraph and 
telephone apparatu s for despatching and se rvice on elect ric lines, 
and safety appliances are included in the programme for thi s 
section, and large exhibits wi ll be made by the principal European 
firms. 

In rolling stock, a branch of the bu siness in which the Italian~ 
have not only exce lled but have produ ced some ve ry cleve r types, 
special des igns fo r electric traction, ca rs and pa rt s of ca rs, elect ric 
locomotives, controllers and the va rious styles of fe nders will have 
an important place. The systems fo r taking current from the third 
rail, of particular interest in Europe a t thi s time, will be given a 
special display in thi s section. The exposi tion wi ll al so o ff er a 
favorab le opportunity to exhibitors of automotor ca rs for city se r­
vice, trail ca rs and the trackless troll ey ca rs. Several of th e~e 
systems have pro\'cd success ful in Europe for both summer and 
winter traffic . 
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SUBWAY CRITICS ANSWERED 

In the STREET R AILWAY JOURNAL for Jnne 24 was published a 
letter that appeared in th e ' 'New York Sun'' from Nikola T esla in 
r egard to ce rtain all eged defect s in the N ew York subway. In thi s 
connection it is a pl easure to print the following letter by L. B. 
St illwe ll , written to th e editor of th e "Sun'' in answer to Mr. 
Tesla's critici sms : 

In a letter printed in your issue of June 16, Nikola Tesla points 
out what he says he considers a source o f clanger in the subway 
and reiterates an opinion which he has previously expressed in your 
columns to the effect that a mi stake was made in not adopting wh at 
he calls "my alternating system of di stribution, popularly known as 
the ' two, three, multi, or polyphase.'" It is probable that some of 
your readers wh o have r ead some of Mr. Tt;sla 's prophetic essays, 
whi ch have appeared from time to tim e during th e last ten or fift een 
years in the daily press, may attach weight to hi s opinions, and as 
th e public is g reatl y interested in the subway and its operation, 
statement of a fe w fa cts seem s pertinent and proper. 

It will be reca lled, perhaps, by your readers that in your issue 
o f N ov. r, 1904, a lett er from Mr. T esla was published, in wh ich 
inter alia he expressed the opinion th at polyph ase induction motors 
should have been adopted instead of continuous-current motors. 
Incidentally he rema rked also th at the di stributing mains ought to 
be insulated artificially by r efrigera tio11, that he recently perfected 
inventions which, "abolishing all barri ers to electrical development, 
will soon sweep th e wo rld with irres istible fo rce," ti1 at he approved 
Mr. Belmont 's private car. that h e had not seen the tunnel and 
did not know its location, and was equ ally ignorant a s regards the 
power house, th at the system adopted was o f hi s own invention, but 
that it represented "the state o f the a rt more than ten years· ago," 
that a mi !-> take had been made in not asking the electric companies 
to furni sh th e best in stead o f the cheapest equipment, and that the 
Interborough Rapid T ransit Company h ad never asked him for 
any advice o r sugges tion. 

In a letter, which was printed in your issue of N ov. rr, 1904, I 
sta ted that Mr. Belmont and his associate directors had· imposed 
upon their eng inee ring advi se rs no limit of cost, that if any mi stake 
in the selection of electric equipment had been made it wa s mine­
not Mr. Belmont's-and sugges ted that if Mr. T esla wonlcl present 
befo re the American Institute of E lectrical E ngineers a paper con­
taining spec ific and definit e criti cism of th e equipment, I should be 
g lad to meet him fo r the purpose of a full and frank di scu ss ion. 

This sugge ~tion, for reasons which were perhaps satisfactory to 
himself, Mr. T es la declined to adopt, and in a long letter, which 
yo u pr inted in your issue o f Nov. 27, 1~04, in declining to appea r 
befo re the Institute, he referred to a number of a lleged accidents in 
the subway-th e m aj ority of which never happened-and again 
stated that the system adopted was one which he had "devised 
many yea rs ago ," that it s adoption in thi s instance "was altoge th er 
too absurd to dignify it with any se rious comment ," that polyphase 
indu ction motors should have been u sed, and that he believed 111 

advertising. 
In his lates t letter ( that of the 16th inst. ) h e r eiterates some of 

the statments contained in previous letters, and call s attention in 
the fo llowing words to a new clange r which he has di scovered: "The 
clange r to which I refe r li es in th e poss ibility of generating an ex­
plos ive mix ture Ly electrolytic decomposition and thermic di sas­
sociation of water th rough the direct current used in the operation 
of th e ca rs." His alternating-current polyph ase system, as he says , 
would be fr ee from thi s clanger. Obviou sly, a cha rge so se rious as 
thi s should rest upon a ve ry substantial fo undation of fact, and no 
consideration of self-interest or of personal anim osity will excuse 
its author unless he can prove his ch arge. And what does Mr. 
T es la offer as ev idence that electrolytic decompos ition of water is 
taking place in the subway ? H e says : " It will be recalled that an 
expert found th e percentage of free oxygen in the subway ap­
preciably above that which might reasonably have been expected in 
such a more or less stagnated channel. " In_ other words, the sub­
way air contains more oxygen than Mr. T es la expected, and upon 
thi s fact he constructs hi s theory of the production of oxygen and 
hydrogen gas by electrolysis. H e does not offer in hi s letter a 
scintilla of ev idence that oxygen is thu s being set fr ee. No one 
has all eged that the air in the subway contains more oxygen than 
uncontaminated and free air. If Mr. Tesla, th erefore, is comparing 
an actual analys is with anything more definit e than his own notion 
of the kind of air that might be expected of the subway, it is for 
him to make clear hi s reasoning. 

P rof. Cha rl es F . Chandler, who was recently employed by the 
H ealth Department of the City of New York to test the condition of 
the subway fro m a sanitary standpoint with especial reference to tlw 
purity of the air, says : 

" According to the best authorities, as, for example, Dr. John S. 

Billings, in hi s work, 'Ventilation and Heating,' the chemical com­
position of the atmosphere when uncontaminated is as follows: 

Oxygen .. ... .. .............. . ......... 20.80 
Nitrogen .. .... . ....................... 70.20 
Carbon dioxide . . . . . . . . . . . . . . . . . . . . . . . 0.03 or 0.04 

" Th e composition is not absolutely con stant, the oxygen being 
sometim es a little higher and sometimes a little lower than the per­
centage given above. 

"Thus far, fifty samples of subway air have been carefully an­
alyzed, and th e percentage of oxygen determined, the result being 
a maximum of 20.80 and a minimum of 20.30- average 20.55. At 
the same time, nine samples of surface air were examined, showing 
a maximum of 20.90 and a minimum of 20.60- average 20.76." 

It will be noted that the percentage of oxygen in subway air, as 
cleterminecl by Dr. Chandler, is a little less than that of normal 
uncontaminated air; there is, therefore, no excess of oxygen to be 
accounted for. 

Among all that Mr. Tesla has said upon the subject, three charges 
be~icles that relating to all eged excess of oxygen perhaps call for 
reply in order that any part of the public which may have been dis­
tl!fbed by hi s statements may be r eassured. These charges are: 
( r) That a mistake was made in not adopting polyphase induction 
motors, ( 2) that "not a single electrician of the General Electric 
o r W estinghouse Companies was con sulted, and (3) that a mis­
take was made in not asking the electric companies to furnish the 
best instead o f the cheapest equipm ent." 

The last of these charges I answered in my letter of Nov. II. 
1904. It is absolutely without the slightest foundatio1J of fact. The 
management of th e company aimed to secure the best system avail­
able, and no limitation in respect to cost was imposed upon its 
engineers. Apparently, Mr. T es la seeks to convey the impression 
th at th e polyphase induction motor system is more expensive than 
th at adopted. A s a matter of fact, the reverse is the case, the chief 
claim of th e induction system residing in the fact that it is less 
expensiv e than the system which the Interborough Company has 
adopted. Se\' eral years ago, when tenders were submitted by 
manufacturers to the M etropolitan and District Underground Rail­
ways in London, the induction motor system was proposed by 
Ganz & Company, of Bucla-Pesth, and th e price asked was approxi­
mately two-thirds the average price of the competing tenders which 
were based upon the system which has since been adopted for the 
N ew York subway. 

Th e responsibility for decision in respect to the system adopted 
res ts primarily upon me, but the plans were duly examined and 
approved by Mess rs. Duncan and Hutchinson, consulting electrical 
engineers to th e Rapid Transit Commission. As regards consulta­
tion with electricians and engineers of the General Electric am! 
Vv estinghouse Companies, I have been in touch with the leading 
representatives of both companies from the outstart of this work up 
to the present time. Many of these gentlemen have contributed 
la rgely to the success of the installation and operation of the elec­
trical equipment, and, so far a s I am aware, are unanimous in 
believing that the best system available was adopted. 

In supp ort of hi s contention that a mistake was made in adopting 
the system which is in use, Mr. Tesla has offered simply an ex­
press ion of hi s personal opinion. The polyphase motor system, as 
developed by Ganz & Company, of Buda-Pesth, undoubtedly has 
very strong points to comm end it under certain conditions, and for 
what Mr. T esla did in the early days o f it s inception the engineer­
ing world is under obligation, which in America has been fully 
recognized. Since certain United States patents were issued to him 
in 1888, however, he has done little, if anything, toward perfect­
ing th e motors and still less toward the development of the multi­
tude of oth er devices which in the aggregate constitute an electric 
traction system. Scott, Lamme, Steinmetz, Berg and others in 
Pittsburg and Schenectady have developed and improved the in­
duction motor so that it is now extensively used in stationary work, 
but it has never been used in America for traction purposes upon 
any scale which would have justified "it s adoption by the Inter­
borough Company. In Europe, within the last five or six years, the 
engineers of Ganz & Company have develop ed it for traction pur­
poses, and under certain conditions they have demonstrated its value 
in thi s fi eld. Possibly this fact explains Mr. Tesla's recently revived 
interest in the motor of this type. 

In conclusion, I may mention the fact that the system adopted 
for the operation of the subway and the elevated is identical with 
that adopted in Paris for the operation of the Metropolitan, in 
London for the operation of the so-called " Two-Penny Tube," the 
Metropolitan and the District Railways, in Brooklyn for the ope­
ration of the elevated lines; that it has been adopted by the engi­
neers of the Pennsylvania Railroad, the Long Island Railroad and 
the New York Central & Hudson River Railroad, and is largely 
used throughout America for the operation of interurban railways. 
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The induction motor system, as supplied in Europe by Messrs. 
Ganz & Company, is beyond question an operative and in many re­
spects most excellent system. Hitherto, however, American manu ­
facturers have not placed such a system upon the market. I think 
I am safe in saying that at the time when Mr. Tesla thinks th e 
induction motor should have been adopted in the subway not a 
single motor of this type was in use in America for traction pur-
poses. ( Signed) L. B. STILLWELL. 

----·♦.._ __ _ 

ACCOUNTANTY CONVENTION 

Elmer M. White, of Hartford, Conn., secretary of the Street 
Railway Accountants' Association of America, is sending out the 
following circular: 

The ninth annual convention of thi s association will be h eld in 
Philadelphia, Pa .. in September. The first meeting will be on 
the afternoon of Thursday, the 28th , all day on Friday, the 29th, 
and, if necessa ry, Saturday, the 30th. Headqu arters of this associa­
tion will be at the Walton. 

A convention circular will be issued during Augu st. 
The new collection of blanks and forms at the St. Louis conven­

tion was so helpful that it seem s best to make an effort to bring 
the collection up to date for the Philadelphia meeting. I will, there­
fore, ask all the m embers to send to my address in Hartford a dupli ­
cate set of all blanks (four if printed on both sides), that they have 
adopted since the last meeting. The few members that did not con­
tribute to the 1904 collection are earnestly requ ested to send a com­
plete collection of all blanks. The blanks are rece ived in so much 
better condition when sent flat that I will ask you to send them in 
that way, and not rolled. 

As there have been several requests for chart s of official s, or 
organization charts, I will ask any members that have printed copies 
to send them. 

Only a few members have filed copies of annual reports, and as it 
seems a good practice I will ask all members that have printed 
reports to mail them as soon as issued. 

The members are ea rnestly requested to make an effort to secure 
new members at once so thar we may go t o the n ext annual meet­
ing with a larger membership than ever before. I regret to say that 
resignations have been more numerous than applications. This is 
not as it should be, for the present members can get more out of 
the association than they pay in du es , if th ey will only avail them­
selves of what we have to offer. 

If we would only take the trouble to tell the companies that are 
not members of the advantages of our associatioIJ we would have 
many applications. 

Let us all take hold of this work with sp irit. 

•• 
RECENT WESTINGHOUSE CONTRACTS 

The Westinghouse agents at Paris, which represents th e West­
inghouse interests in France, Spain, Switzerland. Italy and other 
countries on the continent of E urope, have been awarded a con­
tract for the installation of the W estinghouse single-pha se railway 
system on the Bergamo-Valle Brembana Railway, Italy. 1 he length 
of .the road will be 20 miles. It will be served by five 30-ton loco­
motives equipped with four single-phase m otors of 75-hp capacity 
each, with multiple-unit control and pneumatically-operated bow 
trolleys. The gage of the track will be 4½ ft. 

This is the second single-phase railway contract secured by the 
W estinghouse people in Italy, the fir st being the Rome-Civi ta-Cas­
tellana Railway. The value of the Bergamo-Valle Brembana con­
tract is about $1,500,000. 

Through the New York offices of the Japanese engineering and 
contracting firm of Takata & Company, a contract has been closed 
fo r the installation of a big hydro-electric plant at Kanazawa, to be 
operated by the Kanazawa Electric Light Company. 

Two large domestic contracts are those obtained from the Fort 
Wayne & Wabash Valley Traction Company, of Fort Wayne, Ind. , 
and the Cincinnati (Ohio) Northern Traction Company. The 
Fort Wayne contract calls for the entire electri ca l equipment, 
compri sing both three-pha,;e and two-phase apparat11,;, th e 
for mer for the railway and the lat ter for lighting sen-ice. The 
machinery will be capabl e of deYeloping ro,ooo hp . Steam tur­
bines will be in stall ed. T he electrical apparatu s will be lnilt 
by the W estinghouse E lectri c & Manufacturing Company, while 
the turbines will be turned out at the Westinghouse Machine 
Company's shops at East Pittsburg. The Cincinnati Northern 
Traction Company's contract call s fo r th e equipment of the' 
main generat ing station and four rota ry converter sub-station s. 
The power house will be located at Hamilton, Ohio. Th e 
original installation will be of 5000-kw capacity, with provision s 
for eventually increasing it to IO,ooo kw. 

PROGRESS ON THE UNITED ENGINEERING BUILDING 

Progress on the U nited Engineering Building, which is to hou se 
th e Institutes of E lectrica l Engineers, Mining E ngineers and the 
M echanical E nginee rs, is marked by the award last week, by the 
committee in charge, of the contract for it s construction. The con­
tract was a warded to Wells Brothers Company, of New York, the 
contract being for the sum of $795,000. T hi s does not include any 
allowance for the steam heating plant , electric wir ing, etc., but 
relates simply to the general construction of the edifi ce. Th e 
ground is already excavated and the work will begin fort hwith. 
October, 1906, is mentioned as the probabl e date of completion and 
readiness. 

•• 
CONTRACTS GlVEN our FOR ELECTR[FYING THE LULU 

ISLAND ELECTRIC RAILWAY~ BRITISH COLUMBIA 

The electrification of th e Lulu I sland E lectri c Railway, which the 
British Columbia E lectric recently took ove r, is being pu sh ed ahead 
as fast as poss ible. It will cost $150,000 to do th e work. The contract 
for the wire has been g iven to the firm of Eugene P hill ipps & Com­
pany, of Montreal, and ca ll s fo r I06 miles of wire. The contract 
for the overhead work , insulato rs, etc., h as been let to the Can­
ad ian General E lectric Company. T he single-pole type of constru c­
tion, with the pole set at one side of th e track, will be u sed. The 
company is building a number of interurban cars fo r u se on the 
line. They will be equipped with motors of 2000 hp, provided by 
the Canadian General Electric Company. T he tru cks are from th e 
J. G. Brill Company, of Philad elphia. These cars will be equipped 
with air brakes, suppli ed by the Canada Foundry Company. In 
addition they will be equipped with th e Sterling-M eaker safety 
hand-brake as an au x iliary. Each ca r will be provided with port­
able telephone instrument, so that any breakdown can be repo rt ed 
at once. Freight cars are also being built for use on th e road. A 
contract has also been awa rded to Iron sides, Rannie & Campbell 
for the construction of a sub-station at Eburne, 50 ft. x 60 ft. in 
size, and built of brick and concrete. 

Mr. Hazlitt, of the Briti sh Columbia E lectric Railway, is the 
purchasing agent for the Lulu I sland Railway, and Mr. Buntzen 
is th e managing director of both roads, with offi ces at Vancouver. 

----♦-----

IMPROVEMENTS IN BROOKLYN 

One of the most important of the improvem ents being made 
by the Brooklyn Rapid Transit Company is th e const ru ction of 
a fou r-track station, a new shop building, in spection pits and 
sheds and a storage ya rd fo r equipment at th e old U nion station, 
Fifth Avenu e and T hirty-S ixth Street. Actual work on these 
changes and improvements, which will cost in the neighbo rh ood 
of $250,000, has ju st been begun. The traffic to Coney I sland and 
Bay Ridge has become so large in recent yea rs that it became 
necessary to make some improvements to fac ili tate the move­
ments and assure the safety of trains at thi s important point, 
fo r it is here that th e Bay Ridge line branches off and th e Bath 
Beach, Culver and Sea Beach lines leave the elevated structure 
fo r the surface. A new fo ur-track station is being built, with 
t wo island platforms, each more than 300 ft. long. The tracks 
will be conne~ted by underhanging gall eri es. T he tracks and 
ya ~ds will be protected by a new set of electric interl ocking 
switches, operated from a steel tower opposi te the station. 

In the rea r of th e station is being bui lt a sto ra ge ya rd and in­
spection shed, with a capacity of 260 elevated car s. T hese tracks 
will be pa ralle l to Thirty-Sixth Street, and will be crossed by a 
ladder track to carry cars from one track to another, which is 
to be reached by an incline fro m the main line. In o rder to gain 
space for th e sto rage track the main line tracks a re bei ng re­
located and are to be carried off to the side nf a high hill be­
tween Thirty-Se\'enth Street and Thirty-Eighth S treet. The in­
spection shed, 350 ft . x r ro ft., is to ha ve eight tracks, each 
with accommodation~ for a six-ca r motor t rain. Under th ese 
tracks wi ll he pits of concrete for the in spection of th e moto rs 
and other equipment. T he olcl stat ion bui lding will be entirely 
reconstruct ed. The upper floor wi ll be ex tended and u sed fo r 
a shop superintendent's offic e, mill room, locker and lava tory 
rooms. T here wi ll be a mezzanine fl oo r fo r the train 
despatcher 's offi ce. T he lower fl oo r will be extended to T hir tv­
Seventh Street, making a 200-ft. front age on a level with F ift h 
A venue. Here wi ll be the machine shop, th e stock room and 
elevators fo r lowering tn~ks and other equipment from the tracks 
ove rh ead. 
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EXPERT BOARD FOR THE MICHIGAN CENTRAL RAILROAD 
TUNNEL 

P resident Newman, of th e Michigan Central Railroad Company, 
ha s announced that the construction o f the Detroit Tunnel Line 
from Windso r, Ontario, to \ i\Test Detroit yard , Michigan, including 
th e electrification thereof, has been placed in charge of an advisory 
board of enginee r s. consist ing of \Vi lli am J. \Vilgus, vice-p resident 
of the New York Central & Hudson River Railroad; Howard Car ­
son. consu lting enginee r, and \V. S. Kinnea r, chief enginee r of th e 
tu nnel company. 

The chief enginee r wi ll be in direct cha rge of construction, re ­
porting to H . B. Ledya rd, chairman of the board of directo rs, on 
execut i\'c and financi al matter s, and to the board of advi so ry engi ­
neers as to plans, specification s and m ethods of doing the work. 

WM. K. VANDERBILTt JR.t INSPECTS OHIO AND MICHIGAN 
INTERURBANS 

\ Vi lliam K. Vanderbilt. Jr., last week made a trip over th e N orth­
ern Ohio, Lake Shore E lect ric Railway and the D et roit, M on roe & 
Toledo Short Line. H e went as th e guest of H orace Andrews anfl 
J ohn J . Stanley, of the Cleveland Elect ric Railway, in th e priv~ te 
car " J osephine." vVith the party were W. N. K ehrnan, of th e Utica 
& Mohawk V allev Railway, and \ Varren M . Bicknell, of the Lake 
Shore E lectric. Na tu r ally the dail y newspapers placed g reat sig­
nificance on the trip, intimating that the roads inspected were to be 
abso rbed by th e Vanderbilt-Andrews interests, which a re building 
up an electric railway system in Central New York. It is extremely 
improbable th at any move of thi s kind is on foot at thi s tim e, as 
the syndicate will have it s hands full fo r a time developing the 
properties it has already acquired. It was stat ed th at Mr. Vander ­
bilt made the trip simply to acquaint himself with the operating 
conditions on some of the Ohio roads, because, as is generall y 
known. h e is to take an active interest in the work in Central 
New York. 

A n excit ing incident occurred on th e trip over the Lake Shore 
E lectric. A sh ort di stance out of Cle\'eland the moto r leads on the 
" J osephine'' became heated and the floo r caught fir e. Mr. Stanley 
wrestl ed with a fire extingui sher, but could not open it, while the 
others ran to a neighboring fa rm hou se and brought pails o f water 
and soon ex tinguished th e fire. The ca r was taken to th e repair 
sh op, not far distant , and while temporary repairs were being 
made the wh ole pa rty turned out and played baseball , Mr. Van­
derbilt proving him self a star playe r. Mr. Vanderbil t was ca lled 
home unexpectedly, and was unable to inspect several other roads 
in thi s di strict as he had planned. 

----♦-+-----

STREET RAILWAY PATENTS 

[This department is conducted by Rosenbaum & Stockbridge, 
patent a ttorneys, 140 Nassau Street, New York. ] 

UNITED STATES PATENTS l SSUED J ULY 5, 1905 

793,758. B rake-Rod Connection ; George A. \ Voodman, Chicago, 
Ill. App. fil ed A ug. 15, 1904. A brake-jaw for car ~rake-rods hav­
ing a transverse opening to receive the rod and a keeper adjacen t to 
one end of sa id opening to secure the end of the rod. 

793,763. Car Truck; William P. Bettendorf, Davenport, Ia. App. 
fil ed M arch 21, 1904. Compri ses a transom and side frames h av ing 
journal-boxes made integral therewith of one body of metal,. h aving 
a transverse opening, the sill of which forms a horizontal support 
upon which the end portions of th e transom rest, and having lugs 
projecting inward therefr om with which the ends o f sa id transom 
interlock. 

793,764. Car Truck; William P. Bettendorf, Davenport, Ia. App. · 
fi led M a rch 25, 1904. Comprises side frames having integral j our­
nal-boxes made of one body of metal th erewith , and axles j our­
n alled in said boxes and movable vertica lly independent o f said 
boxes. 

793,863. Car Seat ; Henry F. V ogel, St. Loui s, M o. App. fil ed 
March 1, 1905. A hand g rip at the upper corner of the seat back 
and a hand-rod extending along the top thereof. 

793,924. Track Cleaner; Benj amin L. Dresse r, Uxbridge, Mass. 
App. fi led Dec. 7, 1904. A shaft mounted in advance of the car 
axle, and driven th erefrom is connected at each end through a uni ­
n rsal joint wi th stub shafts carrying brushes, whereby the brushes 
may operate at an angl e to the line of a:xi s of the shaft and to the 
track rails. A second shaft mounted in advance of the first and 

driven thereby carries cu tter wheels for r emoving ice, etc., from 
the rail s. 

794,020. Trolley Head; Harry I. J effer s, Tu scaloosa, A la. App. 
fil ed A ug. 20, 1903. \Vhen the wheel leaves the wire the wheel will 
drop down into the harp to the level of a pai r o f spiral guide rollers, 
which engage the wire and guide it to the wheel, after which the 
wheel will aga in ri se to operati\'e position. 

793,965. Trolley; William F. Thompson, Coraopolis, Pa. App. 
fil ed Dec. 28, 1904. A pair o f spring a rms mounted on the harp a re 
adapted to overli e th e groove of the troll ey wheel, and a re displaced 
laterally to pass an obstruction. The t ro lley wheel is yertically 
movable in th e harp. 

794,051. Automatic Switch; William D. Simpson, Columbia, S. 
C. App. fil ed April IO, 1905. Detail s of const ruction of a shoe for 
engaging and throwing th e switch tongue from a movable ca r. 

794,076. Brake ; Thomas F. Brennan and Michael J. Brennan, 
Scranton, Pa. App. fil ed Oct. 7, 1904. A brake wheel mounted on 
the car axle, a band surrounding the same and m eans for tightening 
the band. 

•• 
PERSONAL MENTION 

MR. HERBERT M. YOUNG, sup erintendent of the Milford, 
A ttleboro & vVoonsocket ( R. I.) Street Railway and of other roads 
und er th e same management, h as r es igned. His place is taken tem­
porarily by Mr. Winthrop B. Nye, assistant superintendent, who is 
made acting superintendent. Mr. Young had been with the com ­
pany since 1887, se rving it first as driver of a h orse car. About 
fift een yea rs ago he was made superintendent of the Woonsocket 
line, and h as been put in cha rge of the various lines as they \1ave 
been attach ed to the system. 

MR. H. E. REYNOLDS, who h as been connected with the Old 
Colony Street Railway for twenty-one yea rs, has been promoted to 
the new offi ce of assistant general manager , created by the Boston 
& Northern and Old Colony Street Railways. Mr. Reynolds h as 

worked his way up gradually 
from th e ranks to his present 
position, starting with the old 
Brockton Street Railway Com­
pany as a conductor, then acting 
as cashier, bookkeeper, assistant 
treasurer and treasurer. A t the 
time of th e consolidation of the 
many street railways south of 
Boston, into what is now known 
as the Old Colony Street Rail­
way, he was appointed superin­
tendent of the Quincy and Hyde 
Park divi sions of the company, 
where he remained until July, 
1903, when he was appointed as-
sis tant general superintendent of 

H. E REY NOLD S th e entire system, with head-
quarters at Brockton. In 1904 

he was tendered the position of purchasing agent of the Old 
Colony and Boston & Northern Street Railways, which · he 
held until hi s present appo intment. The two companies operate 
over 850 miles of track north and south of Boston, extending from 
Nashua, N. H., and along the M errimac Valley and the North 
Shore, through the entire State of Massachusetts to Providence and 
Newport, R. I., serving twenty-two cities and six ty-six towns. 
Philip M. R eynolds, who has been in the employ of the companies 
fo r some time, will succeed Mr. Reynolds as purchasing agent. 

MR. SAMUEL A . FRESHNEY, of Muskegon, Mich., general 
m anager of the Mu skegon Lighting & Traction Company, has been 
chosen by th e Grand Rapids Board of Public Works for the 
recently-created position of general manager o f the public service 
department. H e will have general supervision of the municipal 
water works, lighting plant and all public se rvice departments. 
Mr. Freshney became connected with the Muskegon Traction Com­
pany in 1902, when the company was reorganized. Since then the 
electric light, street railway and the gas depa rtment have been re­
built and enla rged and many oth er improvements have been made. 
Mr. Freshney was born in L ondon, Eng. His fir st electrical work 
was in Cleveland, Ohio, where he was for a number of years em­
ployed in the engineering and sales department of the Brush Elec­
trical Company and Short Electric Railway Company. From 1902 
to 1897 h e was manager of the old Muskegon Electric Light works, 
now a part of th e Muskegon Traction & Lighting Company. H e 
has been with the Fort Wayne (Ind.) Electric Works as manager 
of the Cincinnati office, and later in Grand Rapids as manager of 
their western Michigan office. 




