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BDITORIAL NOTICB 

Street railway news, and all information regarding changes of officers, new 
equipments, extensions, financial changes and new enterprises will be greatly 
appreciated for use in these columns. 

All matter intended for publication must be received at our office not later 
than Tuesday morning of each week, in order to secure insertion in the 
c1trrent iss1te. 

Address all communications to 

Saratoga as a Convention City 

THE STREET RAILWAY JOURNAL, 
rr4 Liberty Street, New York. 

The A merican Street Railway Association is making a 

change this year in the policy whi ch it has followed for the last 

twenty-one years, or since its establ ishm ent, by meeting in a 
small city. Whether this policy wi ll be followed in subse­

quent years is for the associat ion to determine. 'vV c are not 
sure that a fixed poli cy to meet in Saratoga or some correspond­

ing small city would be the wisest thing to do, bnt the associa­
tion has made no mistake in deciding to try the plan this 

year. Saratoga has many advantages as a convention city. It 
is celebrated for its excellent hotel accommodat ions, is very 
central for the Eastern States, whi ch furn ish the bulk of the 
membership of the association , and a visit to it ;nakes an at­

tractive trip for a ll at any time of the year, but particularly 
during the first two weeks of September. The principal argn­
mcnt in favor of meeting in a large city is that the delegates 
have an opportunity during the time in which the association 
is not in session of inspecting local street railway operation. 
and thus gaining an idea of how others solve the problems in 
which they themselves are engaged for twelve months in th e 
year. Saratoga itself cannot in one sense st1pply this oppor­

tunity. Nevertheless. although th ere is no local street railway 
system in Saratoga, there is much of electric railway interest to 

he seen in the immediate neighborhood. T he city is on a spur 

of the Hudson Valley Railway Company, one of the longest 
·i1i terurban electric railways in the country, and within easy 

; icling distance are the large water-power plants of Spier 

Falls ' and Mechanicsvi lle, the works of the General E lectric 

Company, at Schenectady, and the important chain of city ancl 
interurban railways connecting the Hudson River on th e south 

( . 

an'd east with the extensive valley of the Mohawk River. 

The Papers and Programme of the American Street Railway 
As soda tion 

The list of papers to be presented at the twenty-second 
annual meeting of the American Street Rai lway A ssociation is 
a most interesting one, and th e standing of the gentlemen who 
a re to read the papers is sufficient guarantee that they will be up 

to the high standard which has been established in previous 
conventions of the association. All th e important branches 

. o f electric ra ilway operation are comprised in the programme 

which has been arranged by Presid ent Hutchins and Secretary 
Penington. They include a treatment of two legal topics, one 
paper on a subj ect connected with track construction, one on 

rolling stock. two papers relating to power station practice , 
and two whi ch can be considered as of interest particularly to 
interurban railways. In addition , a report can also be expected 

from the standing committee on rules and one from the com­
mittee on standard s. There is no one of these top ics, except 
possibly on interurban railway work, wh ich is not of very 

g reat interes t to a ll street railway managers, and the growing 
number of interurban roads, as well as the especial value which 

papers on train orders and signalling and the t ransportat ion 
of freight and express possess, make a treatment of these 
topics of great interes t. The meetings of the association arc 

essentially experi ence meetings, and we si ncerely trust that 
every delegate \\'ho attends the convention will do so with the 
express intention of contributing some results of his expe ri ence 

to th e association on at least one of the topics whi ch are to be 
discu ssed. If thi s plan is followed the success of the convention 
from a techni cal standpoint is assured. 

Through the courtesy of the Hon. A. B. Colvin, president of 

the Hu<lson Valley Railway Company, and through ~hat of the 
General Electric Company, three attractive excursions hav e 
been arranged during the three days of the convention. The 

excursions in the neighborhood of Saratoga a re among the most 
enjoyable of any of the country. as the Saratoga region is not 
only very picturesque, but possess great historical interest. 

\,Vithin a few miles of Saratoga Springs have occurred many 
of the most deadly contested battles condu cted during the 

French and Indian \Var and later during the \Var of the Revo­
lution. \\'hile th e pen of Cooper and other writers of fiction ha s 
lent a ton ch of romance to many of the scenes which lightens 
the more gri sly aspect of actual warfare. \\Tith Lake George 
on the north. Saratoga Lake 011 the cast. Schenectady on th e 

south. and the manifold charms of Saratoga Springs them­
selves, the vi sitor to Saratoga will find much to occupy him 

whether he is in search of picturCS(]Ue or hi stori cal scene s, the 

more practical achi evements in electrical science of a later day. 

or des ires to spend a few leisure hot1rs in the many pleasures 

arr onkd in a typica 1 A mcrica n SllllllllC'r r c~ort. 
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The Accountants• Convention 
T he programme of the Street Railway Accountants' A sso-

cia tion meeting is, like those of past years, a ve ry prac­
tical one. This has been one of the strong features of this 
association, and also one of the causes of its success, in that 
i ·: has aimed at practical assistance toward solving live prob­

lems within its line of wo rk. 
The paper entitled "Freight and Express A ccounts, " by Ir­

win Full erton, general auditor Detroit United Rai lway, is 
upon a subject that is holding the attention of all interurban 

co mpanies, and many urban companies at this present t ime. 
Mr. Full erton is located in a part of the country where this 

branch of electric railroading is at a high mark, and his paper 
will be of thorough inte rest . Added to this is the discussion 
which will fo llow from the accountants of other sections, so 

that the result should be for the betterment of this accounting. 

"Car Maintenance Records," by S. C. Stivers, who has just left 
the J ersey City, H oboken & P aterson Street Rai lway, is of 

in terest because a wide diver sity exists in the treatment of the 
deta il s of car mai ntenance, and this will probably result in 

more uni fo rmity. 
N o title has been given to the "paper or address by a repre­

se ntative of the U nited States Census Bureau ," but as the 

Census Bureau used the standard cl assification of th e associa­
ti on, it no doubt wi ll be along the li nes of its experience with 

it. A nything its representati ve will say will be of value as 

throwing a side light upon the classification which has been so 

LO rcl ially received by electri c railway inte rests. 
T he " Report of the Commit tee on a Standard F orm of Report 

for E lectric Railways" is of great importance, because of the 

disc ussion which preceded its experimental approval last 
year. Since th en it has been adopted by the National Asso­
ciation of Rail road Co mmissioners at their co nvention in 

Portland, Maine, in July of this year. The arguments against 

it a t the Accountants' conve ntion last year seem not to have de­
veloped strength , but it will probably be taken up in a thor­

ough manner again. 
I nclividual opinion is wide apart on the method of conduc­

tors' remittances, and, like so many of the subjects interesting 

to the operator, it has neve r been thoroughly di scussed, ther e­
fo re the paper by F rank R. Henry, auditor St. Louis Transit 

Company, entitled "The Advantages and Disadvantages of the 
Bag Syste m as Compared with the Receiver System of Hand­

ling Conductors' R emittances," will open up a discussion that 

will. it is hoped. benefit this much vexed problem. 

C. N. Duffy, secretary Chicago City Railway, and chai r­
man of the committee which formul ated the standard classifi ca­

tion, is always interesting, therefore his comparison of the 
Americ an standard with the proposed Briti sh municipal stan­
dard , shou ld be interesting to our British fri ends as to us. 

Vlhile. of course, America is not called upon to discuss the 
proposed British standard, it can do no harm, and it may point 

out the desirability of international unifo rmity along the Amer­
ican li ne, as thi s paper showed in its editorial columns Aug. 1. 

A new idea is to be tried in " Replies to Questions," which is 
t0 throw open a portion of each session to the asking and re­
plying to any questions not provided for in the programme. 
This should be a popular feature, and we under stand it is not 
necessary for the questioner to be present, but by writing the 
question the answers will be given in the verbatim report , 
which is always published immediately after the convention. 

Taken as a whole, this programme is full of promise, and in 
the light of past performances by this association, it will be 

tu rned to account before the conventio11 !? over, 

The Meeting of the American Railway Mechanical & 
Electrical Association 

The Saratoga Convention will be noteworthy from the fact 
that at it will be held the fir st regular meeting of the American 
Railway Mechanical & E lectrical Association, which convenes 
one day earlier than either of the two other associations, that is, 
the fir st meeting will be held at IO :30 a. m. on Tuesday, Sept~m­
ber 1. The papers to be read at the meeting have already been 
printed and di st ributed to the members, and present an array of 
interesting topi cs whi ch should eli cit an extended discussion. 
The associati on has a wide sphere of use fulness and can, by 
concerted effort, effec t as important improvements in the me­
chanical side of street rai lway operation as has already been 
accomplished in accounting by the older Accountants' Asso­
ciation. When we consider the topics to be treated at the 
Saratoga meeting, which include two papers on repair shop 
practice, two on controlling mechanism, one on motors, and 
one on rolling stock, it wi ll be seen that the four days selected 
by the association for its meeting thi s year are none too long to 
cover the fie ld mapped out in the programme. We believe that 
the Saratoga meeting of th is associati on will be the first one 
only of a most honorable and usefu l career, and one which will 
reflect great credit on the foresight of those who organized the 
assoc iation and those who have j oined its' membership. 

The Electric Railways in the Hudson and Mohawk Valleys 
E lec tri c ra ilways in the vicinity of Saratoga present many 

interestin g features for the consideration of practical railway 
managers and engineers, fo r whil e the conventi on city itself 
has no distinctive street rai lway faci lit ies whatever, and may 
be said to be almost entirely without a local service, it is· con­
nected wi th some of the most important properti es of this class 
in the E mpire State, all of whic h a re easily accessible to it. 
T he principal features of these ente; prises are outlined and 
discussed in the series of art icles on "Electric Railway Attrac­
tions of Saratoga and Vicinity, " which fo rm an important part 
of this issue. By refe renc e to the map of the district , 
which accompanies these artic les, it will be seen that there has 
been a remarkable growth of electric lines in the Hudson and 
Mohawk Valleys, centering at A lbany and extending as far 
nor th as \i\Tarrensburg and south to H udson. 

T he territory served by these electric lines had already en­
joyed steam railroad service that was far superior to that of 
almost any other part of the country, but the abundant water­
power avai lable fav ored the cheap production of electric cur­

rent, and ways and means were quickly devised for utilizing it. 
A t the present t ime the water-power development is one of 
the largest and most important in the country, and just now 
its value is g reatly enhanced because of the increasing cost of 
fuel. The magnitude of the transmission system, too, and the 
refinements that have been introduced add to the interest of 
this feature of the work. But while the water-power develop­
ment has done much for this region, and is confidently expected 
to do still more , it has been found impracticable to discard 
steam power, and, as a matter of fact, one of the most important 
recent additions is a steam-driven interurban power plant, de­
signed in accordance with the latest practice. This equipment 
furni shes power fo r the oper~tion of the Fonda, Johnstown & 
Gloversville system, and is described in detail elsewhere. On 
the other hand the U ni ted Traction Company, the Hudson 
Valley Company and the Schenectady Railway Company are 
depending more and more on water-power, and the first-named 
company is even now preparing to dismantle its remaining 
steam plants. A comprehensive system of feeding the trans­
mi ssion lines upon which these railways depend has been 
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worked out, and ultimately it is expec ted that provision wi ll be 
made against every conti11ge11cy that would necessitate a shut 

down or seriously cripple the service. 
In other features of construction an<l equ ipment the prop­

erties of this section, although pioneers, rank high in eom­
parison with similar enterprises. Bold engineering marked the 

laying out of many routes, and while thi s gave them an advan­
tage as scenie railways it necessi tated a high standard of t rack 
and line construction _a nd the use of cars equipped vvith ap­
proved safety appliances. In spite of the fact that most of the 
present properties are made up of smaller roads. which were 
absorbed and welded together, they have been impro ved or re­
built, so that they now form a very creditable sys tem. H igh 
speed is maintained on all the interurban lines, and the subur­

ban service has here reached a point th at for cities of the size 
served is in a class distinctly its own. 

From an operating point of view a better loca lity could not 
be found for holding a street railway convention, as every class 
of service-city, subnrban and interurban, excursion and touri st 
traffie, freight and express business-are all to be fo und here. 
The natural center of thi s development is A lbany, the capital 
ci ty and most important electric ra ilway point in that part of 
the State, and the predominat ing influence is the United Trac­
tion Company, which controls the transportation facilities of 
A lbany, Troy, Cohoes, \Vaterv li et and Rensselaer, a nd thus 
holds the key to the situation. This company has confined its 
operations to the local and suburban service of the cities it 
controls, and its policy is a guarantee of non-interference with 
the companies developing th e interurban business. This has 
enabled the proj ectors of this class of road to develop new fi elds 
with confidence, and has, at the sain e time, assured them ad­
mittance to the "five cities," an important consideration in that 
sec tion, especially for companies handling freight and express. 

This branch of the service has already been developed to a 
point wh ere it is apparent that electric railways can handle it 
with profit. At the pr"esent time the steam and electrie roads 

are working much more harmoniously than formerly, and in 
several cases they exehange traffic. This condition has not 

a lways preva iled, however , but the New York courts last year 

decided that electric railways eould compel steam roads to 
permit the establishment of a physical conneetion between the 

systems and accept business involving transfers between their 

roads; in other words, the electrie railway was recognized as 
a common carrier, and the steam road prevented from dis­
criminating against it. The express companies find it to their 

advantage to recognize the electric lines and cater to them. 
A ltogether, it will be seen, therefore, that street railway men 
visiting ~aratoga will find much in the properties of that 
section to command their earnest attention. 

Our Convention Issue 
Following the series of articles in this issue on the eleetric 

railway system in the Hudson and Mohawk Valleys, we have 
attempted to outline briefly the standard praetice of the largest 
cities in thi s country in track construction, overhead eonstruc­
tion, power stations and rolling stock. In these chapters the 
methods followed in New York and Brooklyn have been 
omitted. · as the practice in these cities was so fully discussed 
in our New York convention number published in October·, 
1901. We realize that outside of the fourteen or fift een cities 
selected for thi s di scussion on city practice, there is much that 

is of value and worthy of adoption. The space at our disposal, 
however, permitted ns only to take up the practice of a certain 
limit ed m1111lier o f cities, and the data from these have been 

grouped in a way which, so iar a ,, we know, has never been 
fo llowed before. ln other words, a compa rison has been made 
at one tim e of the practice of the va rious companies con­
sidered, so tha t the differences between th em can be readily 
understood. \Ve cannot a ttempt here to di scuss editorially a ll 

the topics trea ted in the several ehapters, as in each suL­
di vision of the subj ect a series of general conclusions has been 
appended in which a compari son is drawn of the plans followed. 
\Ve believe, howeve r, that th e general trend of practice of the 
different compani es whose methods are di scussed i11 thi s seri es 

of articles will be found of practical va lue by constructing and 

nperati11g engineers in a ll parts of the world . 

Mr. Dawson's Article 
\Ve present in Mr. Dawson's aLle paper a very judicious 

rcs Hm c of current international practice in power stat ion opera­
tion. It is not strange that common necessities and requi re­
ments should have produced a certain unity of method, yet the 
divergencies from a common standard are conspicuous and in­
structive. In the general matter of power station design we 
feel that the influences now at work a re likely to effect eon­

siderable changes in the next few years. Looking at the suL­
ject in its broad aspects, it is apparent that in the et"• tury now 

begun the fue l question is likely to take on a far more seriou s 
aspec t than in the past, and that the engineer will find the 

neeessity of economy in fuel eve r more and more imperative. 
Up to the present the a im of, perhaps, the majority of improve­

ments, has been the reduction of labor costs, wi th highly suc­
cess ful resu lts, but at the present time there is every indication 
that the price of fuel is ri sing more rapidly than the pri ce of 

labor, and that future efforts should be directed mainly at fuel 
econo1111es. Moreover , nothing is more eertain than that in­

terest charges have entered in this eountry upon a downward 

gradient, so that eapita l investment is a lready far less of a 
burden than it was a decade ·since. The normal and proper 
tendency in station design would, therefore, appear to be the 
diminution of operati ng expense, both of fuel and labor, even 
at the cost of conside rable increased investment. T hi s is the 
more important since the depreciation charges on modern 
machinery are materially less than they were a few years ago. 
so that on th e whole the fixed charges are diminishing while 
th e fu el charge is increasing, and the labor charge is barely 
holding its own, and, perhaps, even has a downward tendency. 

These conditions, while general a ll over the world, have 
affected the world gradually, and our own country only re­

cently. In England the capital charges are low, and the labor 
charge, while less than here, is still materially greater than on 
the Continent . T hi s condition has materia lly affected the de­

sign not only of power stat ions, but of the machinery installed 
in them. Some of the peculiarities of German practice, as in­
stanced by l\fr. Dawson, speak plainly on this point. High 

superh eating of the steam has generally been regarded here, 
and in fact in E ngla11d, as "too troublesome" or ' ' too th eo­
reti cal." or too something or other else, but in Germany they 

have neither spared th e trouble nor the theory, and have 
reached in virtue of their labor some truly remarkable results. 
Tf the tri ple expansion engine was the thing that saved steam 

the tripl e expansion engine was the thing they wanted. and 
in it went, never mind if it was a t riA e more compli catecl and 
required a little more care. A nd we a rc strongly of the op inion 
that the need of economy, together with the competition of the 
steam turbine, will compel the use of the trip!c expansion engi ne 
here. In stations large enough tn insure a g·nocl load factnr 
there is 110 va lid obj ection to its use. In the same way the 
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Ge rmans and Continental engin eers generally like to connect a ll 

the auxiliaries possible to th e main prime mover. Thi s, to our 

eyes, seems clumsy and inconveni ent, but it undeniably saYes 
power ove r either steam or electric auxiliaries, aml th at is what 

counts in th e long run · und er Continental conditions. l\lr. 
Dawson very justly remark that E ngli sh and A meri can engi­

nee rs aim at simplicity in design, ,Yhich is in it self a good thing; 
but there is a kind of simpli city ,,·hich contl'nt s itself with being 
••just about as good,'' and there is still another ki nd which 

accomplishes, by means of a sin gle intr icate pie ce, what could 

be done as well by two simple pieces. Neither sort is especially 
commendable. \ Ye do not say th ese things in reproach, but as 
a reminder that our Teutonic friends a re nc,t so far behind us 

as we sometimes love to think. 
vVe think that l\ Ir . Dawson does not O\·eresti mate the im­

portance of the steam turbine. T hi s truly remarkable machine 
is forcing it s way very rapidly. Its strongest poin ts are its 

high rotativ e speed as appli ed to dri ving alternators, and its 
very uni form economy under widely va ryi ng loads. Both th ese 

advantages a rc somewhat reduced by the difficulty of des igning 
direct-current dynamos for turb ine speeds, and its consequent 

inapplicability tu small and moderate-sized railway plants in 

which its unifurm effi ciency would he parti cularly ava ilable. 
Its hest hold in la rge stat ions is its economy of space, \\·hich 

again is reduced in value by its special suitabi lity to alterna tor~ 
which can readily be placed where sav ing- in space coun ts for 

little. Of course, the adoption of alte rn a ting motors or a great 

improvement in the reduction of a ltern ating tn direct current 
would remove these di sabilities and ve ry greatly increase the 

use of th e turhin c. T he gas eng ine as a prime mover is one 
of the most interesting of possi hili tics. I t cert ain ly is capable 
"f g reater economy th an any steam eng·ine has yet sh.,wn, but 
it is, nCYcr thcless, not in a sa ti sfac tory sta te. That it wi ll be 

g reatly irnpro,·cd is certa in. IJ11t whet her it wi ll soon compete 

with th e steam engin e is quit e anot her matter. T he same 
ccono111i c fo rces that tend tn compel modificat ion . of practice in 

the direction of fu el economy act as a direct stimul11-, to im­

]ll"0Yements in the gas eng ine, and th e result may well be sensa­
tional. If the steam engine is to be our main rel iance in the 

futnre. as in tl~c past. we a rc inclined tn think that impruvement 

in furnaces is likely to !ea rl to greater economies than improYc-
111cnts in any other si ngle direction. One has only to look at 

a se ries of lioiler tests to he impressed with the fact that proper 
burning of the fuel is the exception rather than the rule. The 

evaporati ve effic iency of a single type of boiler varies more than 

any other factor in power prociuction, and thi s is a matter 
mainly depend ing on the design and operation of the furnace. 

O ne must watch the fu el from coal pocket to stack in order to 
insure proper economy in its use. 

The Design of City Power Stations 
The general theory o f power house design applies to city 

stat ions as well as others. !mt in large urban systems certain 
cond itions a rise which greatly modify the factors which control 

location and de. ign. T hese in chi ef are the cost of rea l estate , 
cost of water supply. and the great mass and density of th e 
traffic. In the case of interurban roads or those in and about 

the smaller cities the cost of real estate is not a se ri ous matter. 
It is a small fract ion of the total investment and within the 
a rea near enough to the cent er of load to be considered it is 
fair ly uni form. Likewise the water supply. especially for' con­
densation, can generally be obta ineci quite easily from wells 

or streams anywhere withi n the area concerned. As to the 
t raffic. it is usually such in amount anci kind that it is hard to 

get a good load factor, and the output is likely to be greatly 

a ffected by temporary loca l conditions. In large urban stations 
rea l estate a nd water supply are serious matters. It is a tre ­

mendously cos tly matter, even if it would be permitted, to build 

th e power station or stations at the point which economy of 
distribution would dictate, and e\'en if it were feasible water 

supply mi ght involve great expense for even a very inadequate 
supply. As a city ge ts bigger and bigger the number of sites 

available 011 th e score of cost, water supply, and, for that matter, 

fuel supply, rapidly dimin ishes. As regards load conditions an 
urban system generally has a far better load factor than usual, 

a nd much g reater uni forrnity of load factor with much less 
likelihood of relatively great and sudden disturbances. As an 

offset to this advantage the center of load on a large urban 

system fluctuat es with almost tidal regularity, moving in and 

out from tl1e geometri ca l center or back and forth ,vith the 
diurnal movement of passengers. This fluctuation should be 

taken accoun t of in the distribution system and implies in­
creased feeder capacity, 

\ Vhen the small sys tems of a decade ago grew to formidable 

dimensions th ey rapidly outgrew their power stations, ancl in 
the press and hurry of increasing demands all sorts of make­

»hifts ,ve re indulged in to tid e over the present emergency. 
T hese pro,·cd expensiYe, and have gradually been supplanted 

by stations lai d out with reference to the demands of the sys­

tem as a whole. .-\ s nur da ta here presented show, there are 
t\rn fa irly di st inct plans for supplying a great urban load. 

One is the sy::,t em of distributed po\\'cr stations, so thoroughly 
,,·orkccl out in the pract ice of the Boston E levated Railway 

Company, th e other the central station idea, well exemplified 
i11 Baltimore and in sever;;! metropolitan instances. The 
forme r establi shes several stations in the load clistrict and feed­

ing the rai hYay system direct ly. T he other establishes one 

immense station at some particularly favorable spot and trans­
mit s over a separate fcc cl cr system hi gh-tension polyphase cur­

rl'nt to sub-stations wi th rotar ies locat~d at favorable points 
on th e general net,York. T he theoretical questions involved 

bet ,,·een the two plans a re those touching, on the one hand, the 
CO:-,t of generati ng power in sta tion s of different capacities and 

load facto rs, and on the oth er the cost of distributing and re­
transfo r111i11 g current in case a single generating plant is 

chosen. The costs here considered mu st be based not only on 
operating l'Xpcnses, hut on the total cost of the energy, in­

cluding fixed charges, upkeep and depreciation. Most of the 

misunci erstandings in the premises have come from the 

omi ssion of these latter fac tors. Not only the relative but the 

absolu te magni tudes of the vari ous stations compared obviously 
enter the ques tion , together w ith the magnitude and variations 

of the load facto rs. In due time experience will settle the ques­
tion , but up to our present writing sufficiently complete data 
from th e large central power stations are not at hand. Nothing 

final is yet known of th eir economy, and still less of the prac­
tical cost of taking their current, transmitting it to the suh­

station s and reconverting it into direct current. 
One thin g. however, appears to us reasonably certain, tha"t 

when a station gets so big that it should be subdivided ancl 
n m in practically inci epen<lent sections to insure safety against 
tl general breakdown. a point has been reached at whi~h there 

is very little hope of reaching an economy in generation much 
in excess of that which would be attempted by the sections run 
independently at separate points. Any material gain must be 

made in such case by the lessened cost of real estate and water 
and fuel haulage, and a possible gain in the steadiness of the 
load factor. As a matter of fact the load factor reached in the 
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separate stat ions of the Boston system is so high as scarcely to 
warrant hope of much furth er gain, so that the question of 

economy simmers clown to an equation between real estate and 
feede r copper. The greatest gain possible on the one-s ta tion 
plan is i11 increasing the number of feed in g sub-stations, ancl 
the economi es of this step have not yet been thoroughly di s­
cussed. A converting apparatus which docs nut require atten­
tion is greatly to be cle:;ircd and wou ld cha11ge the whole situa­

t:on most radically. The adven t of the steam turbine, on th e 
other hand, lessens the space required for a station and makes 
it easier to establi sh separate feeding plants, although the un­
!>uitability of the turbine for direct -current generation is a 

serious drawback. In a turbine-driven station the boi ler space 
is the most considerable factor, and to keep thi s within limits 
a steeple constrnct ion of th e boilers would seem logically to be 

the next step. Further economy in generation depend s very 
much 011 increase in pressures, high superheating and th e use 
of improYed turbines and triple expansion engines. In large 

stations, with high and relatively steady loacl factors, tripl e 
expansion· is worth while, and the higher the pressures go the 
more important is its advantage. Trip le expamion is the 

logical step if the reciprocating engin e is to hold its own again st 
the increasing competition of the steam turbine. 

The Functions of the Repair Shop 
Mr. l\1cCulloch's desc ription of the equipment, operation and 

methods of the repair shop of the Chi cago City Railway is one 
of the most valuable contributions to th e literature of practical 
railroading that we ha Ye seen for some time. It is particularly 

useful to the railway fraternity 011 account of the details re­

garding costs, which throw mu ch light on the vexed question s 
of maintenance and its cost. The Chicago City road is an ex­
cellent one from ,vhich to derive data, as it is large enough to 

justify the establishment of completely equipped repair shops 
without being so large as to lose its value as an example. It 

also includes both cable and el ectric equipment s. so that not only 
does the report give some comparative data, but the shop itself 

was compelled to do a larger variety of work than would be 
usual. The first thing to be noted in the equipment of the plant 
is that no mistakes were mad e in half-doing it to save initial 

cost. It was constructed on the th eory that such a shop must 
be able to compete in economy of operation with fir st-class 
establisments of far greater size. It must make castings as 

cheaply as a large foundry, and wind armatures at as low a 
price as the big electrical manufacturers. Therefore, it was 

fitted up with the latest forms of machi ne tools, electrically 

driven throughout, and was organizeci as carefully as if it were 
going into sharp competitive business quite on its own account. 
The result not only has justified this thoroughness of equipment. 

Lnt is a lesson on the economy with which a small establishment 
can do work when well administered. There is no greater 
mistake than to think that all the advantages in cost lie with 
the large shop. On the contrary, in the very big establishments 
there is likely to be a vast amount of "lost motion" between 
ordering a thing and getting it <lone. all of which costs good 
money. 

V ery few persons outside of the executive departments of 
street railways have any adequate notion of the work that is 
cut out for the repair shop of any large street rai lway system. 

The Chicago City Railway operated in 1902, for which year the 
data are given, 527 motor eq uipm en ts and 172 grip cars, making 
a total, including trailers, of about 900 to moo cars. It has a 
little oyer a hundred mile s of cloublc track, of wlii ch aho11t 40 

per cent is cable road and the rest electric. Yet on this sys tem 

the repair shops required the services of from 300 to 350 me1:, 
including the repair force i11 the car hou ses, a11d the repair force 

including the car house crews, ran up a yearly pay roll of more 
than $350,000, to say nothing of materials uscc l. Thi s fact is 
respectfully com111e11clccl to the non-technical reade r who labors 

und er the delusion that incidental expenses are moderate. T o 
he sure, the repair :;hops in thi s case do no sma ll amount of 
work which most repair shops do not attempt, but 011 the other 

liancl the equipm ent is such as to tend toward reduction of labor 
cos ts. It is 11ot so mu ch, however, the tota l pay roll that is 
striking as the itemi zed report sl1owing th e di st ribution of 
repair costs. For instan ce, the a,·e rage man does not reali ze 

a t all the cos t of maintaining a ca r cquipn1c11t. U nless he is in 
the railway business he looks upon it rather ligh tly, and even 

if he knows something about it he is apt to be misled by gli b 
recitals of percentages of deprec iation and the small cost of 

repairs superinclucccl by "our latest type R. S. V. P. 4- 11 -44 

equipment." The weary soul s who stand over the syst<'m 2..J. 

hours per clay to foot up the lee rin g· lines of the monthly ex ­

pense li st know better, but generally holcl their peace. Hut here 

a re some of the figures. T he repairs and renewals on motors 

ancl the purely electrical equipment of the cars averaged $ r34.21 

per motor car. Thi s does not look mucli like the current esti -

111ates of clepreciation, cloes it, long-suffering- friend? And the11 

there is to be added another cheerful item of $28 per cquipme11 t 
for in spection and ordinary supplies. bringing the total main­

tenan ce charge to $162.21 per car. 
Thi s result . it should be borne in mincl, is from a goocl-s ized 

mac!, well operated and successful, in whi ch the very repair 

shop equipment we a re considering has brought down the costs 
of work to a point very considerably below those which would 

commonly be charged for the same items. \Ve woul<l much like 
to see an eq ually rigid analysis of the maintenance charges on 
a road of only average size and under only ordin ar ily good 

management. The results would not be cheerful reading, but 
they wou ld be a goo<l lesson to the gibberi ng i<liots who a rc 
chortling about 3-cent fares and figuring salesman 's deprecia­

tion s and repairs. The thorough organi zation and equipment 

of the repa ir shops under consideration have encouraged the 
undertaking of repairs and minor manufactures of a kind not 
usually attempted except in emergencies. Many roads do more 
or less at rewinding ar111atures and fi elds, but few go so far as 

to strip, retape and rewind the wire of burnt-out field s or to 
reforge old axles into guard irons and switch tongues, let alone 

manufacturing special track work for crossings. T he costs 

giYen by l\fr. l\fcCulloch for a rmature and fi eld winding on the 
variou s types of motors in common use are very instructi ve. 

and while a good many roads may find it difficult to duplicate 
them, others, which have the advantage of relativel y low-priceci 
labor, will find it quite possibl e to do so. It is always a ni ce 
question how far it pays to go into heavy repair work an<l minor 

manu facturing, and each road mu st settle the question for itself. 
The danger from an economic standpoint lies i11 the tendency 
of repairs to make repairs. Does. for example, a field re­
wound from sc rap copper rctapeci stand up as well as a new 
fi clcl. and "·ill a switch tongue forged from axlt' steel la:,;t like 
one made from special steel for the purpose? These a rc q11c s 

tion s that must be answered by experience. and wh ile th e n· ­

st1lt s i11 Chi cago have apparently heen good we should g reatly 
di slike tn guarantee similar sati sfact ion in the a\·cragc repair 
shop. Nc\'ertheless, th e Chi cago City Railway has sel a pace 
that is stimulati ng-. 
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THE COMING 
AMERICAN STREET RAILWAY ASSOCIATION 

The meetings of the American Street Railway Associat io n 

wi ll be held in the ball room of the Grand U mon Hotel, Sara­

toga Springs, on the afternoon of W cdncsday, Sept. 2, and on 

the mornings of Thursday, Sept. 3 and ..J-. The programme of 

the Association is as follo,vs: 

\Vcdncsday, Sept. 2, a. m. R egistration. 

2 :oo p. m. First session. 
A ddress of welcome, by Mayor K napp. 

P resident's address. 

Report of the executive committ ee. 

Report of the secretary-treasurer. 

Presentation of papers. 

8 :oo p. m. Excursion to Saratoga Casino upo n invitation 

of the Hudson Valley Railroad Company. 

Thursday, Sept. 3. 
10 :oo a. m. Session. 

Presentation and discussion of papers. 

I :oo p. m. Excursion to the works of th e General E lec­

tric Company at Schenectady, upon invita­

tion of the General E lectric Company. 

F riday, Sept. 4. 
10 :oo a. 111. Session. 

Election of officers and any unfini shed busi­

ness. 
I :oo p. 111. Excursion to Lake George on train drawn by 

electric locomotive, upon invitation of the 

Hudson Valley Railroad Company. 

8 :oo p. 111. Banquet in the ball room of the Grand U nion 

Hotel. 

The titles of the papers to be presented arc announced as 
follows: 

"The Right of Way," by Herbert H. V reeland, of New York. 

"Comparative Merits of Singl e and Double Truck Cars fo r 

City Service,'' by John I. Beggs, of Milwaukee. 

"The Manufacture and Distribution of A lternating Currents 

fo r City Systems," by Richard McCulloch, of Chicago. 

" Freight and Express on Electric Railways," by J. B. l\Ic­
Clary," of Birmingham. 

"Train Orders and Train Signals on Interurban R oads," by 
T. E. Mitten, of Buffalo. 

"The Evil s of Maintenance and Champcrty in Personal In­
iury Cases," by Michael Brennan, of Detroit. 

''Electrically Welded Joints," by \ Villiam Pestell, formerly 

oi Worcester, and now of J. G. ~bite & Co. 

" Steam Turbines," by W. L. R. E mmett , of the General Elec­
tric Company, Schenectady. 

•• 
THE STREET RAILWAY ACCOUNTANTS OF AMERICA 

The meetings of thi s association will be held in one of the 

club rooms at the end of the court piazza of the Grand U nion 

Ilotcl. T he entrance will he fo und very near the headquarters 

of the STREET RAILWAY J ouRNA L. The following- programme 
has been adopted for the Saratoga mcct i1'lg: 

CONVENTIONS 
Wednesday, Sept. 2, 1903.-In Co nvention Hall , Grand U nion 

Hotel. IO a. 111. , sharp. 
A nnual address of the president. 

A nnual report of the executive co mmittee. 
A nnual report of the secretary-treasurer. 

Paper: "Freight and Ex press Account s," by Irwin Fuller­

ton, general auditor, Detroit United Rai lway, Dctr<>it, 

M ich. 

1\ppointment of co nve ntion committee on nominations. 

Appointment of co nvention committee on resolutions. 

Replies to <1ucstions. 

T hursday, Sept. 3, 1903.-10 a. 111. , sharp. 
Paper: "Car l\Iaintenance Record s," by S. C. Sth·crs, New 

Jersey & H udso n River Rail way, Edgewater, N. J. 
Paper or address by a representative of the U nited Stales 

Census Bureau. 
Report of the co mmittee on a standard form of report for 

electric ra ilways. Chariman, \Villiam F. Ham, comptroller 

\Vashington Railway & E lectric Company, \ Vashingto n, 

D.C. 
Replies to questions. 

Friday, Sept. 4, 1903.-10 a. 111. , sharp. 
Paper: "Advantages and Disadvantages of Bag or En­

velope Receiver System of Conductors' Deposits," by 

F. R. Henry, auaitor St. Louis Transit Company, St. 

Louis, Mo. 
"Comparison of the Municipal Tramways Association of 

Great Britain, Pro posed Standard Classification and Form 

of Report with the A merican Standard," by C. N. Duffy, 

secretary Chicago City Railway, Chi cag-o, Ill., chairman 

co mmitt ee on standard classification. 

Repo rt of committee on resolutions. 

Report of committee on nomina tion s. 

Electio n and in stallations of officers. 

A dj ournment. 

•• 
THE AMERICAN RAILWAY MECHANICAL AND ELECTRICAL 

ASSOCIATION 

The co nvention of this Association commences one day 

..:arlier than that of the A merica n Street Railway Association, 

or of the Accou ntants' Association. T he meetin gs of the Asso­

ciation will be held in one of the club rooms of the Grand 

U nion IT ote l, ,·c ry near the meeting halls of the other two asso­

ciat io ns, and the first meeting wi ll be held on T uesday, Sept. 

r, IO :30 a. m. A n address of welcome will be extended by 

lf on. Edgar T. Drackett. State Senator of New York State. 

T he meetings o n Sept. 2, 3 and 4 will be called lo order at 

10 :oo a. m. The papers to be read are as follows: 

"Shop Kinks," by H. H. 1\dams, of Baltimore . 
"Typc-1\1 Co ntrol, " by W . 0 . l\Iundy, of St. Louis. 

''I mprovements in Street Car l\Iotors,' ' by E. \V. O lds. ot 

l\I il waukee. 

"Care and 1faintcnancc of Car Bodies," by C. F. Dakcr, of 
Ifosto n. 

"Shop P ractice," by i\lfrcd Green, of Rochester. 

"The Use and Abuse of Co ntrolling l\Icchani sm," by D. F. 

Carver, of J crscy City. 



ELECTRIC RAILWAY ATTRACTIONS AT SARATOGA 
AND VICINITY 

ELECTRI C rail way opera tors who go to the Sa ratoga 

Conve_nti~n c.1r?ing with them the impresi; ion tha t 
there ts li ttle o f mterest to he seen or hea rd aside from 

the ex hibits of manu fac tu rers and the sess10ns of the conven­

t ions, will be agreeably di sappointed. \ \'i thin a radius of 50 

miles of Saratoga at points accessible by electric trav el, a re no 

less than seven systems, each of which afford s interesting 

fea tures in operation and construct ion. In fac t, it would be 

difficul t to find in the entire coun try a cli Mri ct offering so great 
a va ri ety of methods as th e roads of thi s secti on. 

Most of the systems in this te rri to ry depend upon water­

power fo r opera t ing their plants. T his method of generating 

current, whi ch, by r C:' asCJn uf the g radua l advancing cost of 

coal, is bound to rece ive increasing attention in the future, has 

reached a high stage of development in this vall ey, and because 

<Jf th e g reat va ri ety of these water plants, as well as the mag­

nitude of sume of them, th e li ve ra ihvay operator will find 

plc11 iy of opportunity o f making a study of thi s feat ure under 
the most favo rable ci rcumstances . 

l\1 ethods o f transmi tt ing and hand li11g cur rent after it has 

l>ee11 generated have also recei,·ed ca reful at tenti on. I n fac t , 

some tJf the most interes t ing transmi ssion lines in th e country 

a r~ loca ted in thi s port ion uf the Hudson Va lley, a nd not only 

a rc these liries rema rkable for their leng th, but fo r the methods 

of utili zing and di stributin g the power. The m1mber of water­

powe r pl ants. and the g rea t cl u 11a11d fo r current a t widely sepa­

ra ted points. ha\' e encouraged enginee rs to work out novel and 

interes t ing met hods o f sect iona li zing and g roupin g the ci rcuits, 

:-;o tha t current may be taken from diffe rent pla nts and cleli,·e red 

at ,·a ri ous points. thu s insuri ng the const1111crs protect ion 

aga in :--t lireakdn\\'n a t genera ting :-- tat ions and 0 11 transmiss ion 

lines. and at th e same time permitt ing of g rea ter fl ex ibili ty in 

the am<Junt of curre11 t that may be util ized a t any given time 
or poin t. 

T lic development o f these \\' a ter-powers and transmi ssion 
li 11es has a lso resul ted in the designing of a number of unusu­

a lly la rge sub-s ta t ions fo r utilizing and ha 11d ling t he power. 

Some o f these snb-s tatinns supply current fo r manu fa cturing 

purposes, fo r arc lighting. and fo r incandescent lighting. as well 

as fo r elcct ri :: ra ilway operat ion. and in se ve ra l instances the 

four vari eties nf equipment a re in stalled 1111der one roo f, fo rm­
in g a complex and interes ting layout . 

O ne of the elec t ri c rai lway system,; 111 thi s cli stri ct has 

adopted the method of genera tin g direct current by means of 

\\' ater-wheels and then transform ing and transmi tt ing the cur­

rent at hi gh potential th rough the use of in verted rota.ies. 

T he reasons fo r uti li zing thi s seeming ly roundabout method and 

the advantages claimed fo r it a re deta iled 111 the succeeding 
pages. 

\ Vhile \Yat er-powers fo rm t he prin cipal source of supply in 

thi s di stri ct. there a re a lso severa l la rge and well-equipped 

steam-pO\ver sta tions. and one of thes~ in parti cular. whi ch is 
descr ibed in detail. may be commended to th e attention of visit ­
ors as one of the la rges t up-to-date interurban power plants 
in the country. 

From the stand point of roadbed const ruct ion the elect ri c roads 

o f E aste rn New York show many fea tures of ,;uperiority over 

the genera l nm of lines in other portions of the country. Sev­

era l of th ese lines lay i11 the route o f that growi ng system of 

elec ti;ic roads which enthusiasts hope will some day affo rd 

unbroken elect r ic travel from N'ev,: York to Chicago. At 

any rate, it is evident that the lmi lclers have had in 

mind the possibi lity that some clay they may be called upon 
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to take care of through high-speed traffic, fo r while the 

topography of the c~mntry has made it difficu lt at pres~n t, 
the grades have been brought clown to a very low standard. 
T here a re numerous ex tensive cuts and fi lls, many of the 

fo rmer being th rough solid rock, and double-t rack lines a re the 

rule rather th an the except ion. T here a re a number of note-
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TY PICA L SCENE ON DRO.\ D \V.\ Y, SA R A TUG.\ 

worthy steel bridges, and the constru ction of concrete bridges 

and crossings has been brought to a hi gh stage of perfection. 

The cities and towns a re la rger and closer together in thi s 

district, tha n they are in th e nc\ve r wes tern porti ons of th e 

country, and th e headway of the in te rurban roads is more fre­

qu ent _than on th e maj ority of th e best-known lin es of the Cen­

tral 'vVest". Half-hourly headway is the u sual rul e, ,vhile some 

of the roads g ive fift een-minute headway over portion s of their 

lin es. H igh-speed is the rule on nearly a ll the lin es in thi s di s­

trict. In the matter of rolling stock, as a rule, they compare 

fa vorably with modern interurbans elsewhere, and, in some 

instances, they presen t the la tes t a nd hi ghest examples of the 

car-builder' s a rt. 

The city, as w ell as th e interurban lines of th e district , a re 

developin g the package express business, but as a rule they 

a re ln nd lin g freight only as a seco ndary co nsidera ti on. 

GRAND l.'XIOX COURT 

T he rates for express matter are considerably 

higher tha n those received by the majority of 

the roads tha t arc clc \ie loping thi s business in 

the Midd le 'vVest. Some of the lines carry on 

a very profitable excha nge of freight a nd ex­

press w ith the f-1 ud so11 l{i vc r steam boat lin es, 

an ex ample whi ch coul d be fo ll mvcd to advan­

tage in other port ion s of th e country. 

In the development of summer traffic th e 

Eastern .;\Jew York roads can furni sh ma ny 

va lu able suggesti ons. T he rema rkabl e :;ceni c 

beauti es of the Mohawk and Hud so n va lle ys 

g ive a natura l impetu s to summe r tra ffi c, and 

thi s h as been stimulated by the es tablishment 

of summ er parks , a nd the practice adopted by 

three of th e road s in the erection , a t poin ts of 

natural att rac t io n, of th e large summ er hotel s 

,vhich ar e operated by the compani es them­

selves. 

CO NT ENTlOX ll.\ L L 
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THE HUDSON VALLEY RAIL WAY 

T he only electric railway line at present operating in to Sara­

toga is that of the H udson Valley Railway Company, but it is 

expected that by the latter part of the year, the Schenectady 

GRAN D ll.N IU N H OT E L P ARK 

Railway will gain adm iss ion to the city under a t ra ffi c ar range­

ment with the Iludson Valley Company fro m Ballston. 
T he Hudson Vall ey Ra ilway Co mpany was fo rmed 111 r 901 

through the consolida ti on of the S tillwater & l\l echanicsvillc 

Street Railway Company, the Greenwich & 
Schuylcni lle E lec tri c Ra il\\'ay Company, the 

Saratoga Trac tion Company, the Saratoga 
Nor thern Rai l\\'ay. the Glens Falls, Sandy Hi ll 

& Fort Ed\\a rd H.a ih,·ay, and the \\'arrcn 

County Ra ilway. T hese we re short lines built 

by independent interests a nd merged in to the 

prese nt company by a g roup of capita lists 

known as the Powers-Co lvin syndi cate. Con­
nect ing links were bui lt, so tha t the line now 

extends from \\ 'ater fo rd to \\ 'a rrenshurg, a 

distance of about Go miles, with a branch line 

lea\"i ng the ma in line at l\Iec hani csvi lle, and 
ru nning by way o f Ballston and Saratoga, and 

connecti ng with the main li ne a t South Glens 

Falls. T his system has a spur from Saratoga 

to Sa ra toga Lake, and th ere is a lso a spur 
from th e main li ne a t Thompson to Gree n­

wich. The section bet ween Saratoga and 

Clens Falls has only bee n completed a short 

time, and it is practi cally an ai r li ne of 18 
mi les. T he to ta l system, includi ng second 

track and sidings, aggregates 127.73 miles, of 
which about 88 miles is on private ri ght of 
way. 

H 1 ST ORI C.\L POINTS AN D SCENIC 
,\ TTRACTIOl'\S 

T he frequent water fa lls in the Hudson 

River a fford cheap power, which has been taken advantage of 

by numerous manufacturing establi shments, and the valley it­
self supports a large farm ing populatio n, thus presenting a very 

good average per mile. But it is from the summer t raffic that 
the system receives its heaviest returns. There are few por­

tions of this country where nature and hi story have combined 
in providing so much to please and interest humanity as in 

the portion of the Hudson Valley traversed by this road. The 
noble H udson, famous thrughout its entire 
length for beautiful scenery, is less placid in 
these parts than in the p9rtion below A lbany, 
and is dotted with numerous islands, and in­
terrupted at frequent intervals by the dams 
and water fa lls, which turn the wheels of 
many industries a nd add to the attractiveness 
of the scenery. It mi ght be mentioned inci -;­

dentally tl1a t the H udson Valley Company 
controls a number of these water-powers, 
some of which are developed and others re­
ta ined fo r fu ture requirements. The main 
line of the system furnish es an almost unin­
terrupted view of the Hudson for nearly 50 
miles, and twice it crosses the river on ex­
pensive bridges. 

On either side a range of mountains fol-
10\vs the wide valley, and at intervals on the 
main line one can catch glimpses of the 
Green l\Iountains in Ve rmont, 30 miles or 40 
miles d istant, while on the Saratoga division, 

and approaching the northern terminus, may 
be seen the fo rest-covered peaks of the Adi­

ro11<lacks. T he Saratoga division passes in 
close proxurnty to l\Iount McGregor , famous as a mountain 
health resort , and as the spot where President U. S. Grant 
l;reathed hi s last. Lake Geoi·ge, near the northern terminus, 

has been descri bed by many \\,T iters as the most beautiful lake 

CONGRESS P A RK 

in A merica. The southern end of the lake was selected by the 
company as the site for its chief smn.m.er resort. 

Many and varied are the historic attractions of this portion 
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of the valley. Every hill and vale in the entire di strict has been 
the scene of warfare, fir st, between the early set tlers and the 

Indians; later, between the French and Indians on one side and 
the colonials and the English on the other, and still later, 
between the veterans of Geo rge III. and the Revolutionary 

heroes. 
\Vaterford, at the southern terminus of the company's prop­

ertY., is famous as the center of the kni t goods trad e. Tradi ti on 
says that this was the northern point reached by H enry Hud­
son, when, in r6ro, the "Half Moon" crept up the Hudson. A 

short distance south of l\Iec hanicsville is the power sta tion 

of the Hudson River Power T ransmi ss ion Company, whi ch 

who was munlercd there Ly Burgoyne's Indians. Near Sandy 

Hill are the car houses, shops and largest steam power station s 

of the H udson Valley Company. Here, a lso arc several large 

fac tories driven by water-power. 
Glens Fall s, a live city of 20,000 inhabitants, and the head­

quarters of the sys tl'm, is famous for it s beautiful waterfalls 

and the paper manufacturi ng industry which thi s water-power 
has made possibl e. A few miles north of Glens Fall s the road 
~!most loses it se lf in the forests at the base of French Mountain, 

hi storic in F rench and Indian warfare. Near Caldwell a re the 

ruins of Fort \ Vi lli a111 H enry, and not fa r di stant are tho se of 

Fort George. At W arrensburg, the northern terminus of the 

I~TERIOR OF "CO NVENTIO:\' HALL," S,\RATOGA, WH E l{ E THE STATE POLI'lICAL CONVEi\ TIONS A RE HELD 

rnppli es power to a number of elec tric roads and plants in thi s 

district. H ere also are grouped a number of important man­

ufacturing industri es, which derive th eir power from the river . 

line, arc a number of large mill s. The town is almost sur­

rounded by hills and mounta ins. 
S~\R.\TO G.\ 

Stillwater, a few mil es north on the main line, was sett led in The branch line to Saratoga leaves the mai n line at l\Iechan-

1690, and has several manufacturing plants. The town was the icsville, passi ng \Villow, Glen, Round Lake and Ball ston. In 

base for the American army during it.; campaign against Bur- the ea rly part of the last century, the latter was a famou s watcr-

goyne. Several battl es were fo ught in that sec tion, and a ll over ing-place, and there are a number of ancient hotels, whi ch in 

a wide dist rict are battl efi eld tabl ets marking the graves of 

English or A merican soldiers. 

Schuylervi lle is rich in its hi stori:: interests. It was settled 

in 1690 by the illu strious Schuyler family, and a short di stance 
from the v illage is to be seen the old Schuyler mansion, erected 

by soldiers of the American army shortly afte r the sur render 
of Burgoyne. To the west of the vill age is the famous Saratoga 

battle monument, marking the scene o f the great Ame ri ca n 

victory of Saratoga. Near Moses' Kill the line crosses a fine 
concrete bridge, and r, short di stance fro m thi s point the re is 

one of the most beautiful views in the entire valley. Fort Ed­

ward is the site of severa l fa mous fort resses in colo11i al and 

revolutionary days. Near the center of the town is a memorial 
erected to Jane McCrea, the " maiden martyr" of the Revolution, 

the twenties were the M ecca for gay society. But the mineral 

springs whi ch made the place famous have fa iled , and it has 

now set tled do\\"n to a qui et manufacturing town. 

The fa me of Saratoga is too well known to require detailing. 

T he entire district bubbles with mineral springs, the waters of 

which have acquired a nat ional reputat ion. ,\ s a center for 
fashionable summer life. Saratoga has long riv aled ::\Tewport. 

T he huge hotels whi ch line nro,1dway accom1110clatc many 

thousands of guests, and by reason of thi s fact. Saratoga has of 

late years acquired a widespread reputation as a convention 

city. Convention I Ja il, Saratoga, has been the scene of hun­

dreds of politi cal, frat ernal and trade conventions. Saratoga 

Lake, 3 miles from the city, is the site of Kaydeross Park, one 

of the se veral resorts owned by the company. 
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OP E R.\ TIO?\ 

T he H ud son Vall ey Rai lway does not pass through Sara toga, 

as the citizens are umvilling that famou s Broadway shall be 

out of Troy on half-hourly headway, one car going to Saratoga 

and the next going through on the main line to Fort Edward. 

The car to Saratoga connects in that place with a car on the 
northern portion of the Saratoga branch, and 

thi s car operates through Glens Fall s to vVar­
rensburg. City cars operate between Glens Falls, 

Sandy Hill and Fort Edward on 7;/2 -minute to 
15-minute headway, and these cars transfer .the 
through passengers from the main line to the 

ca rs which go to \Varrensburg. Cars on the 
Greenwich branch operate south to Schuylerville 

on the hourly headway, so that there is half­
hourly service through Schuyler to Thomson 
Junction. Between Saratoga and Ballston, and 

between Saratoga and Saratoga Lake, there is 

15-minute heachvay. 

l':XCl"RSION .\:S-ll FREIGHT Bl' Sll'\ESS 

The company pays particular attention to spe­

cial excursion business, and for this service fur­
nishes either an open car seating ninety pas­

sengers, or a parlor car seating twenty-five pas-

TROLLEY LI :S-E nwss11"' c; sc 11 RCHlN RIVER xr \\ .\ HI<E:S-SBURc; sengers, and furnished with refrigerator, tables 
fo r servi ng lunch, etc. A n extra charge of $10 

traversed or even crossed by an elec tric road. T he southern is made for the latte r car. The charge for a special car from 

di vision terminates in th e neat terminal station on Droaclway \ Vater fo rd to \Varrenslmrg is $92, and a charge of $5 and $10, 
opposite Congress Park and within a few steps of the Congress 

ll a ll and Grand Union H otels. The northern portion of the 

'-ia ra toga di vision ends on a street parallel to Broadway about 

fou r blocks from the termina l station. T he company has not 

gw cn up hopes of operating cars through the city, am! expect-. 

' 

,t;_ 
,{~,, 
I~ '< 
~ ,, ' 

J,Uln' \\"ILLL\M ll E:S-RY llOTEL .\T L.\KE GEO R GE 

soon to complete arrangements whereby the two section s of the 

5aratoga division will be connected. 
At present the system 1s operated 111 three divi sions. O ne 

division extends from Troy: that city is entered over the tracks 

of the United Tract ion Company. T he line extends to Fort 

Edward, including the southern portion of the main line and the 

l-;reen\\ ich branch. A second di vision compri ses th e southern 

portion of th e Saratoga branch. and includ es the spur line to 

Saratoga Lake. The thi rd division includes the northern por­

tion of the Saratoga branch and that portion of the main line 

extending from Fort Edward to \ Varrensburg. Cars alternate 

T ROLLEY Ll XE NE.\l{ NIT. M'GREGOR 

re,-pec tively, is made .for cars run into Troy and Albany. If 
des ired. special cars a rc run in train s drawn by an elec tric loco­

motive. 
T he compan y has a traffic arrangement with the United 

FORT WILLTAi\I HEN RY DOCK 

Traction Company to run its cars through to the center of Al­

bany, but at present thi s is not done. 

Formerly the company operated an express business over the 
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entire system, but at present thi s is not in eff cct. Freight cars 

from steam roads are handl ed over portions of the system bc­

t,vecn Mechanicsville and Glens Falls. T hese a re handled fo r 
the factories along the lin e, and switchin g charges are made. 

T he only portion of the sys tem over which regular express lmsi­

ness is conducted is bet,veen Greenwich a1,d Schuylervi ll e. Two 

cars per day are operated over this portion. T he reason for the 
partial abandonment of this important branch of the business 

is the loss sustained by the company in the ,recent strike, when 

the road was practically tied-up for nearly two months. Before 

the strike. plans had been made to rebuil<l a nd improve the 
sys tem in many ways, but the loss occasioned by these labor 

troubles has prevented the execution of many of the projects. 
1:-;"TERUlrn .\ N SE R\ ' l CE 

For interurban serv ice there are sixteen 42-ft. closed cars, 

thirty-two 42-ft. , 15-bench open cars, and fiv e thirteen-bench 
open cars; also about fifty smaller sin gle-truck cars for use on 

1he city lines. For express se rvice there are eight 40-ft. ex­

rress cars, while for handling freight and construction train , 

two elec tric locomotives of standard type are equipped with 

four 75-hp motors. Among other rolling stock a re six snow 

plows of the nose type, and one rotary snow plow; 20 hand 
cars, 10 push cars , one rail-laying car, and one gasoline in­

spection car. A ll the cars were made by J. l\l. Jones' Sons, 

of West Troy, N. Y. The interurban ca rs are equipped with 

four 50-hp \ ;\T es tinghouse motors and hav e the \Vesti nghousc 

automatic air equipment. 

The interurban cars hav e Ohm er fair registers. T he present 

system of selling tickets is somewhat complicated, in view of 

the fact that cars do not run from one terminus to the oth er. 

Tickets are sold only from point to point, and th e conductor 
takes up a coupon for each portion of the trip as it is co,·ered. 

The conducto'r must turn in a coupon for each divi sion of the 

line for which a passenger is carried, and each coupon is 

there arc five power stations 111 operation, four of which are 

combined water and steam plants. There arc also six sub-sta­

tions. 
Early in the fall of 1902 it was decided to build a large dam 

on the H ud son Ri vcr, or purchase power from the H nelson 

River \ Vatcr-Power Company. \Vith thi s in view, and know­

ing it would be impossibl e to secu re <1uick deliver ies 0 11 ap­
paratus suitable for this kind of work, the railway company 

FORT ED \VARD CA R H OUSE 

ordered eight 300-kw 40-cycle \1Vestinghouse rotary converters, 
but, owi ng to labo r troubl es, it was decided to purchase power 

temporaril y from the Hudson River Power Company and not 
make a ny effort to establish a water-power pla nt at that time. 

Shortly after thi s, it became apparent that the Hud son River 

\ \Tater-Power Co mpany would not be able to furnish all the 
power required by the Hudson Yall ey Company fo r the present 
;,ummer , and th ese negot iations had to be abandoned. T hi s left 

the Hudson Va ll ey Railway Company with eight compl ete sub-

TROLLEY ClW SSI KG .\T GLE NS F :\LLS 

marked with a value for the accounting department. M il eage 

books containing $10 worth of coupons are sold for $7.50. 
\i\Teckly limited tickets fo r twelve round-trip rides are sold 

between any two points for one-half of the regular fair. Be­

tween Glens Falls. Sandy Hill and Fort Edward tickets arc 

m id at the rate of 33 for $r.oo, each ticket being good for a 

five-cent fare. These books are limited to three months. 

l'O\\'ER E\]ll l l' ;\11~:'\ T 

The present power equipment o f the 1-1 ud son Vall ey Com­

pany is a heterogeneous mi xt ure of old and new, co mbining, 

as it does, the equipment of the consoliclatecl roads. At present 

station outfits, but with no available power to drive them. 

T hese cond itions resulted in the employment of the rotaries as 
auxiliaries, and the clcvelopmcnt of the present system. 

One ,wo-kw 40-cycle rotary was installed at \ Varrensi>urg. 

It ,ms belted to a 400-hp water-wheel, and separate ly excited, 

making a douhle-curre11t generator, from which direct current 

was suppli ed to that encl of the line/ whil e a lte rnating-curren t 

was fornislw<l through step-t)p transformers at 22,000 volt :-. to 

Lake ( ;corgc, a di stance of 7.1/~ mil es, Lo\\ cri ng transformers 
and a rota ry co nverter were employed to change it to direc t­

c11rrcnt at 600 volts, at which it was se nt out un the li ne at that 



294 STREET RAILWAY JOURNAL. [VOL. XXII. No. 9. 

point, thus taking ca re of about 16 miles of ra il way line. The eng ine direct-connected to a 200-kw generator. Steam is sup -

same genera l plan was fo lloweLl in ut ili zing rota ri es at the plied by four 250-hp and two 200-hp water-tube boilers, all 

steam plant in the Queensbury po\\"er house, supplyir;g alternat- hand fired. T he two larges t engines operate condensing, and 

STEEL .\ N D CONC RETE CROSSING 

ing cur rent a t 22,000 volts to the sub-s ta tions a t \Vilton , a dis­

tance of II mi les in one d irec ti on , and Moses Kill. a distance 

o f q miles in the opposite d irect ion. 
A t the Saratoga plant , one of th e 300-k \\ rotaries ,vas belted 

to a 500-hp engine, usi ng a sepa ra te exc iter , the 

same as at \Va rr enslmrg. \Vhil e :ti s not clai md ►: 

that thi s is th e mnst effi cient way of operating 
a roa d, it has been fo und to increase grea tly the ~ 

fi exihi li ty of the system ancl show th e ad va n­

tages of using rota ry con ve rter .-; as auxi lia ries. 

1 n fa ct there are few wat er-power pl ants even 

of th e most modern types that dn not shut clown 
fnr occasional short periods, cau sin g grea t in­

convenience to the p11blic a nd a consiclcralJl e 

loss to the company. 

T he la rgest steam ~latim1 is at Q ueensburg, 

nea r Fort E dward. I t has a total output of 
;-, bout 1200 hp. The la rges t uni t is an 800-hp 

A ll is tandem cnm1Hn11HI engi ne, di rect-connected 

to a 550-kw mult ipola r Goo-wilt direct-current 
genera tor. I t is thi s mac hine that supplies clire:t 

there are I3lake condensers of suffici ent capacity to take care 

of them. T here is al so in stalled in this station a booster set in 

connection with a storage ba ttery which operates in multiple 

with the line, and takes the peak of th e load in thi s vicinity. 
T he battery is of the Chlorid e make, has 276 cell s, and supplies 

400 amps. fo r three hours. 

T he switchboard in thi s sta tion has twelve panels-=--two alter­
nating current and two di rect current panels in connection with 

the rota ries, four genera tor panels, one booster panel, and 

three feeder panels. T he instruments a re of W estinghouse 

type, with the exception of a total \ Veston ammeter and a total 
T hompson recording wattmeter. The outgoing high-tension 

lines have long-arm, high-tension circuit breakers, and W est­

inghouse low-equi valent li ghtning arresters. 

A t Sara toga there is an 800-hp steam station. The equip­

ment compri ses one 500-hp cross-compound A rmington & Sims 

eng ine, belted to one 250-kw General E lectric generator; 

a lso, one 300-hp cross-compound Ball engine, belted to two 

roo-kw Genera l E le: tric generator s. It 1s proposed to 

c!-ange thi s a rrangement smriev,·hat and have a 300-kw 

current to two in ve rted \\res tinghouse rota r ;cs STEEL DRTnc;E ClWSS I :\'G H UDSON RIVER 

of 300-kw capacity. Current from these is stepped 
np to 22,000 volt s, t hrou gh banks of single-phase oil-coolecl rotary conver ter , belted to one _ of the engines, and ope-

t:·ansformers, and it then passes over a three-phase t ransmi ssion rated as an alterat ing-current direct-connected generator, sup­

TY P l C \ L CONCR ET E BRIDGE 

line to the \Vilton sub-s tation. T he remaining machines at 

Q ueensburg include a 400-hp Bates straight line engine, belted 

to a 300-kw genera tor, and a L ake Erie cross-compound 300-hp 

plying high-tension a ltern ating current to the rotaries at the 

Round Lake sub-station. 

A t Stillwate r , where there is an 8-ft . fa ll in the river, there 

a re three 200-hp water -wheels, and a 300-hp engine, the water­

wheels being connected by a clutch to a shaft through the center 

of the house. Belted to the shaft a re two 200-kw generators. 

Steam fo r th e eng ine is supplied by two 200-hp F ranklin 

boil ers. 

At \ Varrensburg, where there is a 13-ft. fall in the river, 

there is another combined steam and ,vater plant. T he water­

wheels supply 400 h p, which is conveyed by belt from a shaft to 
a 300-kw \ Vestinghouse converter, at present used to supply 

direct curren t, but to be used la ter as an alternating-current di­

rect-connected genera tor to supply a lternating current to the 

sub-station at Caldwell. 

A t Middle Fall s, on the Greenwich spur, there is a 300 -hp 

water-wheel belted to a 200-kw Westinghouse generator, and a 

250-hp Knowlson & K elley engine belted to a 200-kw W esting­

house generator. These supply direct current in their district. 
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T l{ANSMISSl ON 

At present there are install ed 52 miles of wi re fo r th e three­

phase transmission sys tem, and it is the intention ul t imately 
to string hi gh-tension lines over the entire sys tem, connectin g 

up a ll power stations and sub-s tations. T he company proposes 
to purchase sufficient current from th e Mechanicsvi lle water­

power station of th e Hudson Ri ver P ower Company to operate 
the sub-station near the southern terminus of the line. and ar­

rangements will be made so that , should occasion require it , 

the Mechanicsville plant could supply power fo r any of th e 
other sub-stations on th e system, of whi ch six arc now under 
construction. 

The ultimate plan of operat ion, however, prov ides fo r the 

utili zation of an undeveloped water-power loca ted 3 miles be­

yond \Ya rrensburg, the nor thern terminus of the road. T he 
company controls thi s water-power, and it is beli eved tha t with 

proper equipment about 3000 hp may be clenlopcd. It is prob­

able that th ese plans will be carri ed out during the comin g year, 
when the value of thi s rath er complex sys tem of opera ti on will 

be tested. A t present th e load fo r the sys tem under average 

the g irders fo r the twenty spans were built on shore, and then 
dropped into place upon th e stone piers, by means of a steam 
derri ck ca r. T hi s bridge is illust rated herewith . 

l '.\l{KS .\l\']) L.\KE J{l,:s01ns 

The park proper ti es of the company are as fo llows : Kay'­

dcross Pa rk, on the shores of Saratoga Lake, comprises abo~1t 
50 acres o f Janel , well laid out, on a high table land or blu ff 
overlooking the lake, whi ch st retches away for mi les in ei ther 

direction, thus affording beautifu l vinvs and excellent boati ng 
fac iliti es. The grounds are attractive, and there arc, besides a 
substanti al dwelling-house and office, a large casino, a most 

excellent and um1stially a tt ractive summer theater , a number of 

booths fo r refreshments, a boat-house and other build i1igs. 

Omlawa l'ark is located a t Big Pa ll s, on the Greenwich 
branch, and consists of abont 27 acres · of woodland, we ll laid 

out, on the shores of the Ilattcnk ill River, which at thi s poi nt 

fo rces its way th rough a nar row defi le in the rocks, which ri se 
perpendi cularly on ci th cr side to a height of more than IOO ft. 

T he spot is very picturesque. T he cl iffs 011 bo th sides of the 

st ream are covered with trees and fe rn s. the r iver rushes down 

l N K.\ Yll E ROSS PA RK, NE,\ R S,\l{ .ATOGA 

service 1s about 1200 hp, while th e maximum load is about 

double that. The large water-power plant conk! be dcpcncl ed 

upon to take care of the average load, while th e smaller water 

plants would be arranged to take care of the peaks. T he smaller 

water plants would serve as a dupli cate, while the steam equip­

ment would fo rm a second reser ve. \ Vith the l\ iechani csv ille 
plant offe ring still another source of supply, it w ill be seen th at 

there will be practically no possibility of any porti on of the 

system being tied up. 
Lli\E .\ :\' ll TR,\ CK 

Owing to tb e fa ct th at much of the system is very old , por­

t ions of th e track and overhead are not up-to-date, hut on the 
recently constructed secti on, bet ween Sara toga and Fort Ed­

ward, an So-lb. ra il has been used. T hi s is la id on good stand­
a rd ti cs, and figure 8 copper bonds under fi sh-plates a re used. 

T he tro lley wire is double ooo figure 8, with si<le-arm bracket 
pole construction. T he greater por t ion of the line is ballas ted 

with cinders, there are a number of qui et hepYy cut s and fill s, 

and the average grade on th e entire system is quite low. A 
number of highways arc crossed by concrete culver ts, and there 
are two concrete a rch bridges of very fin e appearance. Pass­

ing over th e Hudson near T hompson, the line crosses a 900-ft. 

railway bridge. T he girders are o f timber, braced with steel, 
and the hridgc fo rms a notable pi ece of engineering, in that 

thi s channel a raging torrent, and a il lovers of nature 111 her 

,vildest aspects a re bound to be a ttrac ted here. 

A t the south erly end of Lake Geo rge is located For t \ Villi am 

Henry Hotel and Park. T hi s property comprises 30 ac res of 

Ja nel, a large four-s tory hotel, capable of accomm o<lating 800 

guests ( its piazza commanding a fin e view of the lake, is 825 

f t. long, and 24 ft. wide) . a la rge, new casino, with stage, boat­

house and stea mboat wharf. T he grounds around the hotel 
;ire beautifu lly la id out, and include the site of Fort \ Villi am 
H enry, of historic fame. 

ORG.\ Nl ZATlON 

T he H udson Valley Railway Company has an authori zed 
capi tal stock of $3,000,000, of whi ch $2,27 2.000 has been issued. 

T he tota l horn! issue is $4,000,000, of which $3.000.000 has been 

issued. T he balance sheet, da ted J un c 30, r902, showed th e cost 

of road and equi pment to be $5 .744.057, and other permanent in­
vestments of $844,960. T hi s does not include the Sa ratoga­
Glens Falls line, which was recently completed. 

T he officers of the company arc A. B. Colvin, president; 
John \.V. Herbert. fir st vice-president; <;eorgc Greene, second 

vice-president : Peter l\frCarthy, chairman of executi ve com­
mittee; F rank W. Cowles, treasurer ; Hermon E. Sm ith, gen­

eral passenger age nt ; J. A. Kellogg, secretary; J. B. Ingersoll , 
superintendent of power and lines. 



STREET RAILWAY JOURNAL. [VoL. XXII. No. 9. 

UNITED TRACTION SYSTEM OF ALBANY 

T he hub of all interurban roads in Eastern New York is 
A lbany, the capita l of the E mpire State, famous as a city of 

wealth ancl homes, a nd fo r th e magnifi cent State building which 

crowns the cres t of a hill a shor t di stance from the business 

center. The United T rac tion Company, whi ch controls the 

STATE IIOL"SE 

city systems of A lbany, iroy and the surrounding g roup ;::J t 
cities, has been par ticul a rly libera l in its treatm ent of inter ­
urban roads, and has offered them every inducement to 

enter the capital city under t raffic a r rangement. I t is the fi xed 
policy of the company to develop its present te rri tory, and to 

make no extensions out side the cit ies it controls, preferring to 

leave the interurban business to those who make a specialty of 

that work. In consequence, the bu ilding of in terurbans has 

on either side of the Hudson within a radius of 12 miles, and 

the system is operated in two departments, under division 
superintendents having headquarters in A lbany and Troy re­
spectively. 

N O T RANSFERS 

F rom a financial standpoint the position of the company is an 
enviable one. A ll of its grants are perpetual, having been ob­
ta ined before the days when people professed to believe that 

electric roads could be opera ted profitably on a basis of twenty­

fi ve-year franchises , 3-cent fa res and universal transfers. The 
company sell s no tickets and receives a stra ight 5-cent fare for 
a ll city passenger s. It is claimed positi ve ly that fre e trans­

porta tion is given to no one, except to employees in uni­
fo rm and wearing a badge. In A lbany no transfers are 

issued, but in Troy transfe rs a re given at certa in points 
under the franchi se of the old T roy Comp any. The officials 

of the U nited T raction Company have deep-rooted ideas on the 

subj ect of transfers. It is cla imed that electri c roads operating 

in cities of from 75,000 to roo,ooo inhabitants cannot give trans­

fer s and make money, and in support of thi s position, it is 

cla imed that the U nited is the only rail way in a second-class 

city in New York State that pays di vidends. Before the con­

rnlida tion the company pa id as high as 12 per cent dividends, 
and is now paying 5 per cent. 

T o obviate the necessity of transfers the lines in Albany are 

operated on an interchangeable sys tem, by which a passenger 

can secure a car from one porti on of the city to any other por­

tion of the city w ithin fift een minutes. The leading north and 

south lines a lterna te as fo llows, each on a fift een-minute head­

way : North A lbany to P ine Hills ; North Albany to West 

A lbany ; South E ncl to P ine H ill s; South E nd to W est Albany. 

F rom the railway station in the center of the city cars operate 

on a seven and one-half-minute headway to Pine Hills. West 

A lbany and D elaware Avenue. Cars operate directly through 

the business section on a fi ve-minute headway to Troy. This 
gone on with the assurance that the ci ty 

company wi ll not encroach upon newly de­
veloped fi elds. Traffic a r rangements a re 

mainta ined with the H ud son Vall ey Rail­
way Company fo r enteri ng A lbany, the A l­

bany & H ud son Ra il road Company in A l­
bany, th e Schenectady Rail way Company in 

A lbany and Troy, ancl the Troy & New Eng­
land Rail way in Troy. T he cars of the 

Foncl a, J ohnstown & Gloversvi ll e Rai hvay 
will shortly ente r A lbany under an a rrange­
men t wi th the Schenectady Company. T hese 
t ra ffi c a rrangements a re uni fo rm, the city 

company taking one-half of t he city fa res 
collectecl by the in te rurbans. T hese receipts 

las t year amounted to about $100,000. For 
permi tti ng the express ca rs of the in te rurban 

STATE STREET HILL, 10 P E R CENT GRADE APPROA CHING CAPITOL 

roads to run over its tracks, the city company receives 25 cents 
per car -mile. 

T he U ni ted Tract ion Company was fo rmed D ec. 30. 1899, 
th rough the consoli dation of the A lbany Railway ( chartered in 

1863 ), the \ Vatervl iet Turnpike & Horse Railway, and the Troy 

City Railway. It operates unde r lease the T roy & Lansingburg 
Railway, the Troy & Cohoes Rai lway, the L ansingburg & 

Cohoes Railway, and the \ Vater fo rd & Cohoes Railway. The 

towns touched and their popul at ion are as fo llows : A lbany. 

94,191 ; T roy, 60,651 ; Cohoes . 23,9rn; \ Vatervliet , 14,321 ; Rens­

selae r, 7,466, and Waterford, 3,146. T he cities are grouped 

arrangement g ives a two and one-half-minute headway for con­

siderable distance on Broadway, on Washington Street, and on 
South Pearl Street. F rom Albany to Cohoes there is a ten­

minute headway; Rensselaer to Troy, ten-minute headway, and 

Kenwood to Troy, ten-minute headway. At night there is a 

twenty-minute headway on all city lines, and half-hourly on the 

A lbany-Troy line. In all, the company operates 83 miles of 

track, and with regular summer headway has 150 cars in serv­

ice. Rates of fare are as follows : Albany to Troy, ro cents; 

Albany to Watervliet , 8 cents ; A lbany to Rensselaer, 6 cents; 

Rensselaer to Troy, II cents ; Albany to Cohoes, 15 cents. 
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Nationa l fa re registers are used on a ll city cars, while on the 

interurbans the conductor s punch di ffere nt colored slips. 

DI SCil'LINE 

T he U nited Company maintains a ve ry r ig id system of 111-

spcc ti on. T he fo rce of inspec tor s includ es for ty-five men, 0 11 

a n average of about one to every fi ve cars opera ted. T hey 

board car s at frequent inter va ls, in spect fa r e reg iste rs ancl slips, 

and report any infraction of rules on the pa r t of motormen and 

conductors. T hey go a t once to the scene of accid ents, and se­

cure a ll ev idence and sta tements required. T he system is cov­

ered by private telephones and inspec tors have keys to hoxes, 

g iving them instant communicati on w ith the di vision superi n­

tend ent. Inspec tors mal<e r epor ts each evening to the chi ef in­

srector s, one fo r each di vis:on, w ho in turn make \vri tten ex­

trac t reports to the di vision superintendents. 

T wo yea rs ago th e U nited Company \\'ent th rough a n ex­

. ceedingly ha rd-fought st r ike ·with its motori11ei1 and conductors. 

T he matter was fin ally co mpromi sed, and th e compa ny r eser ved 

the righ t to employ non-union as well a s uni on men. 

At th e present time the employees seem well sa ti sfied anJ 

EXECUTIVE COMMITTEE 

ous ext ra ca rs to a ll parts of the city, as well a s to the sur­

round ing to\\' ns. I n Troy, wh ich is essentially a manu­

fac turing city, the peak in the morn ing is ve ry pronounced, 

and, on the othe r hand, the thea ter load is not ve ry heavy. 

EXPRESS "\ N D FH EIGllT 

T he A lbany company was one of the first in the country to 

appreciate the adva ntages to be der ived from hand ling express. 

Its express system was placed in operation in September, 1894, 
and it has made steady gains un ti l it ha s become a ve ry im­

por ta nt facto r in the gross busi ness. T hi s hra nch is conducted 

STOCK ROOM AT NOR TH ALBA NY SHOP 

as a sepa rate instituti on under a manager, who repor ts directly 

to the genera l manager . T he operation of car s, of cour se, 

comes und er the operating depar tment of the road, a nd it 

might be mentioned in cidenta lly tha t the express run s are con-
C) S HOP 

ENGIN EERs 1N cH• RGE ~
0

" MAN side red the most desirab le by the men. T he regula r schedule 
O F POWER HOUSE S. 

• c:g.".",,~¾E c;~."E°.~¾E ca ll s fo r fi ve round tr ips per day between A lbany and T roy, 

Ass.sHo• , o.EMEN three between A lbany, Cohoes and \ Vate r fonl, and three be-
ORG.\ N TZ.\TION CIL\RT 

stree t Ry .J ournal t'ween A lbany a nd \ Vatervli et. T he company ma intains sta-

good di scipline is ma inta ined. T he men a re uni formly cour­

teous and ca reful in operating ca r s, and acc idents have been 

r educed to a minimum. Ca relessness by a conductor or motor ­

man is r eprimanded by the division superintend ent. and only 

in extreme cases is a man sent to the gener al manager. Jn a ll 

hea rings before th e la tter stenogra phic notes a re r etained fo r 

re ference. For mi ssing a car with out an 

excuse th e ma n is assigned to th e last extra 

fo r a week. 

I 
+---r--_ 

,I 
0 

0 

T 
I 

tions in a ll towns and has fiv e deli very wagons in A lbany, fo ur 

in Troy. th ree in Cohoes, and one in \ Vate r vli et. T here are 

three classes of business : Expres s, which includes de li ve ry and 

collect ion : second-c lass ex press, whi ch in cludes wagon ser vice 

a t one encl, a ncl freigh t, whi ch includ es no wa~on ser vice. T here 

is no gua ranteed ti me of deli ve ry for fre igh t, and the g reater 
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Strel' t Rl" .Journal 

Colli sion with a nother car or with a wagon 

is considered cause fo r immediate di sch arge. 

Runs a re apporti oned in stri ct order of sen­

iority. T here arc four classes of runs: (I) 
Regul a r men, who work ten hours, w ith one 

and one-ha lf hours r elief. ( 2) Short-run 

ni'en w ho work from 8 a . m. to 8 p. 111 . , ·with 

one a nd one-half hours reli ef. (3) Reli ef 

men, who take th e reli ef runs a nd the night 

runs. (4) T rippers, who nm from 12 p. m. 
to 2 p. 111. , 5 p. m . to 7 p. m., and r r p. m. to 

I2 :30 p. 111 . The tripper s also h andle the 

Sunday tra ffi c. T he pec uli a rity of th e " rush 

hours" in A lbany is tha t a t no time in the 
P l., \ :\' O F Dl \ "ISIO X STREET F REI GHT HOUSE AT T ROY 

morning is the tra ffi c espec ia lly heavy. It is not a manu ­

fa cturing c ity , and the travel to work stri kes about an· e \·cn 

average from 6 a. m. to ro a. 111 . Many people go home at 

noon, and the thea ter traffic is also ve ry heavy. At the largest 

theater s the company maintains sidings, and there arc numcr-

portion of thi s class consists of r ags from the kn itting and collar 

mill s at Troy and Cohoes. A la rge amount of business is 

fo n va rded fro m the H ud son River boa t lin es th roughout the 

terri tory covered by the company. A la rge amount of business 

also con~es from the Boston & Maine Rai lway, which touches 
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Troy, but not A lbany. Express cars earn on 
an average 75 cents per car-mil e, a nd the 

cost to operate is about 65 cents per car-mile, 
the long lay-overs being accountabl e for the 
high cost of operat ion. The earnings from 
passenger car s a re 20 cents to 22 cents per 

car-mil e, whil e the cost of operation is only 
from 12 cents to 13 cents. T he express cars 

a re a ll of the single-truck type, and have a 
-capaci ty of about 10 tons each. 

ROLLI NG STOC,·, 

The management of the company is a 
s trong beli ever in the use of single-t ruck cars. 

It is clai med that frequent headway with 
small cars gives better service than longer 

cars on less frequent headway, and. further ­
more, that during the rush hours the crowds 
can be handl ed with g reater rapidity with the 

small cars than with la rge ones, si nce passengers can ge t in and 

out qui cker. It is cla imed a lso that the li abi li ty of acc idents is 
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EXPRESS CA R 

considerably less with the small car, smce the conductor has 

less to attend to. It ,rnuld be difficult to find a company where 

the rolling stock is more uni fo rm. Most of the cars on the 

system were built by J. M. J ones' Sons, of West Troy, and 

Taylor singl e trucks, \ Vest inghouse 12-A motors with K-10 

cont ro llers a re standa rd. T here a re 193 box cars with 18-ft. 

to 20-ft. bod ies, 158 nine-bench open cars, 6 express cars, 12 

snow-plows, 6 sweepers ancl 12 servi :e cars. Providence 

fend ers a re used on both end s, ancl one of the most stringent 

rul es for motormen is that they shall test the fenders by 
"trippi ng" th em a t the encl of eacn run. For winter service 

between A lbany and Troy the company has purchased eleven 

38-ft. double-truck cars, bu ilt by the J . G. Bri ll Company, and 
ten more of these have been ord ered. T hese were purchased in 

answer to a demand for smoker faci lities , and to compete with 
the se rvice of steam' roads between the two citi es. T hese cars 

have a peculia r seat ing arrangement, with four cross-seats at 
either encl of the passenger compartment, ancl longitudinal 

n 
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PLAN OF LANSINGBURG CAR HOUSES AND OFFICES 
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seats occupying the remaining space on both sides. At one end 

of the car, partitioned off as in Pullman sleeping car, is a 

smoking compartment with seats around the sides. By this 
arrangement ladies may enter from either end without sub­

mitting to the annoyance of tobacco smoke. A cheap and con­

venient methocl has been adopted for preventing passengers 
from getting on or off open cars on the wrong side when on 

double track. A twine netting is strung over the entire side of 

the car and is buttoned at each end and to the center post. It 

UNITED TRAC'l'ION CO. 
DAILY REPOR'l' OF CARS REPAIRED 

CAR HOU8E Date 

REPORT FOR LEGAL DEPARTMENT 

LOCATIOJ\ 

Car Body 

Windows 

Steps 

Gates· 

Grab Handles 

Doors 

Foot Gongs 

Signal Bells 

Fenders 

Heaters 

Lighting Circuit 

Push Button Cim,it 

Trolley Circuit 

D1verters 

Motor Switches 

Fuse Box 

Controllers 

Controller Cable 

Hand Brakes 

Air Brakes 

Emergency Brakes 

Motors 

Trucks 

Wheels 

Axles 

Gears 

Pinions 

Scrap«~ 

Draw Ba,s 

TROUBLE 

________ Co11ductor No. _________ _ 

IN SPECTED BY R~PAJRC D B Y 

... Time: In .. .... . DNte. 

DATE 
REPAIREO 

\;Veber joints, staggered. Double 0000 Crown bonds are used 

under the joints. For a stretch of 5 miles, bet101een Troy and 
Albany, a 70-lb. A. S. C. E. T-rail is used. A very large pro­

portion of the system is double track, and cross suspension 

overhead is used. In the country 35-ft. octagon wood poles are 
used, while the city poles are about evenly cli videcl between 

three-leaf tubes and built-up channel iron with lattice work. 

Trolley wire is all oo. 

CAR HOUSES AND REPAIR SHOPS 

A t North Albany there are two car houses whi ch hold 150 

cars; at Quail Street, Albany, a house for IOO cars; A lbi a, near 

Troy, 50 cars, and Lansingburg, 250 cars. A ll of the houses 
are provided with pits equipped with 2-ton hydrauli c pit jacks. 

Light repairs are clone at all the houses, and they have black­

smith shops ancl light machine tools. A ll pits are covered by 
ro-ton cran es, manufacturecl by Pawling & Harni schfeger Com-

United Traction Company ________ Car House 
DAILY REPORT OP FOREMAN TO MASTER MECHANIC 

No. Repair Men on duty-day, 

No. Repair Men on duty-nigh t, 

Tota l Cars ·on hand at 6 P. M., No. Cars O. K. not in service, 

CARS IN BAD ORDER AT 6 P M. 

CA R No. TROUBLI!. CAR No. TROUBLE. 

CARS PULLED IN SINCE LAST REPO RT 

C A R No. TROUBLE CAR No. TROUBI.E 

Remarks : 4 

FORMS OF REPORT ON ROLLING STOCK 

can be removed and placed on the opposite side in a very few 

feconds. It is claimed to be an improvement over the re-

1novable guard rail, since it covers the entire side of the car, 

and if a passenger leans out and forces it beyond its natural 

tension he does so at his own risk. 

Four emergency stations are maintained; two in Albany, 

which have two tower wagons each, one in Lansingburg and 

one in Troy, with one wagon each. They have the appearance 

and equipment of fir e department houses. Harnesses a re sus­
pended and horses and men are drilled daily. The_re are fire 
alarms in the houses, and the wagons respond to alarms from 

c:ertain boxes. They are equipped with hose bridges and all 

necessary tools and material. Houses are connected with the 

private telephone sys tem, which has fifteen boxes in different 
parts of the railway system. 

LINE AND TRACK CONSTR UCTION 

For city track the latest adopted standard rail is a 9-in. 

girder, Pennsylvania Steel No. 200, laid with Continuous or 

pany, of Milwaukee, the company having recently purchased a 
number of these cranes fo r repair shops, car houses and sub­

stati ons. A ll car houses have quarters for the convenience of 
the men, provided with reading tables, wash rooms, etc. 

The mai n repair shop, wi th offi ces of the elec tri cal and me­

chanica l engineer and the master mechani c, are at North 

. A lbany, where two old car hou ses are utili zed. T he equi pment 

is very complete but is of the usual order. In the rear is a 

paint shop recently erected. This is 100 ft. wide by 50 ft. deep, 
and is provided with a transfer table in front so that cars 

can be placed without the use of special work. The building 
is conveni ently arranged and well lighted. In another building, 

60 ft. x 75 ft., lately erec ted, is the general stock room fo r sup­

plies of _a ll kinds. The storekeeper and assi stants have a well 

arranged office. In the storeroom proper a ll small material is 

arranged in compartment's which are properly tagged, and a 
record of everything is kept by card system. Material is 

checked off on the card system as it is given out. A ll requests 
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ior materia l a re by requisition from foremen o f depar tments, 

and charges a re made to th e severa l department s on dail y 
cha rge sheets. S upply sheets a re entered in a loose leaf ledge r. 

RE CO IU>S .\ N D HEl'ORTS 

T he fo rema n of each department makes a da ily repor t to the 
n,aste r mechani c of a ll materi al used ancl th e detail s of a ll work 

a re herewith reproduced. T hey are self-explanatory, and are 

so simple that no difficulty is experi enced by employees of all 

g rades in filling in the desired in fo rmation. 

l'O\\' ER EQ UI PM ENT 

T he company has three steam power stations and two rotary 

sub-s tations. One of the stations is located on South Pearl 

S tree t, A liJany, th e second a t Divi sion Street, 
Troy, and th e third a t Lansingburg. The 

la rger sub-station is located in Watervliet, 
and the other a t the North A lbany shops. 

D uring the season wh en the traffic is heaviest 
their peak requires a current capacity of 

aiJout 8 000 amps. a t 550 volt s, or equal to 
nearly 6000 ehp. T he average load is aboat 
5600 amps. At the present time the company 

has a contract with th e H udson River Power 
Company, of Glens Fall s, to deliver prac­

tica lly 4 000 hp at the two sub-stations; hence, 
during the time when the traffic is lightest, it 
is not necessary to operate the steam plants. 

At the same t ime the steam station s are kept 
in readin ess to take care of a peak and have 
ample capac ity to carry th e entire load if 
necessa ry. 

At present the current purchased from the 
81111-K \\' (; EX EIL \ TO I{ I .'\ S O LT TII l' E.\ l{ L STl{ E ET ST.\ TlO.'\, .\L B.\.'\ \' power company comes from the water­

power plant a t Mechanicsville, but as soon 
done on a form similar to tha t reproduced herewith. The as the H udson River Power Company completes its la rge 
mecha ni ca l enginee r keeps a card system record of each ca r , 

the da te and characte r of a ll repair :, and the ti me in :,ervi ce. 

T he average mi leage of ca r:-. in se rvice is 2 00 mi les per day. 

Troll ey \\' heels average about 6 000 miles. Ra whide pi nions 
average sixty days. 

The company has a ,·ery practi ca l and comprehensive system 

~-----P OWE R 1 I O U8E 1 TNJTE D 'TRACT ION Co. 

Fon n B n. IM 14-03 

No sun 

Vacuum 

Temperature 
of feell water 

Coal 
Consumed 

Generators 

Converters 

Voltage 

Anlperes 

Tota!E,H , P. 

Av, E , H.P. 
converten 
jn service 

~;ci1!if.J·I 

l )AILY HI◄~ PORT'. 
2 -J- l-l O l THS EN P I.:\' G _ 

ENG. OI.L __ _ C n :.Ou. __ _ 

G ENE RA.L, 

__ 1 00:3 

F ORJ\f USE D FO R POWE R IIOUSE REPO RT 

of reports ancl records. Some of the forms employed 111 the 

car house, repair shops. powe r stati ons ancl legal department 

power plant at Speir Fall s, the t rac tion company will purchase 

addit ional power and will take current from e 'ther station; then, 

it is probable, one or two of the steam pl ants will be di smantled. 
From I\ Iechani csvi llc three-phase a lternating-current is fur­

n:shed at 12.000 volts . 4 8 00 a ltern ations. The current is con­

\' eyed ove r two se ts of th ree-phase transmi ssion wires, a dis­

tance of 12 miles, to the \Vaterv li et sub-sta tion, and from th ere 

6 mil es to the N orth A lbany sub-s tation. The pressure on th e 

!ms-bars o f the sub-s tat ions is approximately 10,800 volt s. 
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T YPI C. \ L DAILY Cl li\RT 

T he W atervliet sub-station is 85 ft. x 30 ft., and 25 ft. high, 

and is of the most modern fireproof construction, with heavy 
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walls built of ha rd brick. A IO-ton crane covers the hou se. 

The main flooring is concrete. The rotaries arc fi ve in number, 

375 kw each, of the compound-wound \Vcsti 11 ghouse threc­
phase, 40-cyc le type. Three of these rotari es have induction 
starting motors, mounted upon an extension base attached to 

the main rotary fram e at the alternating current encl, the motor 

· secondaries being pressed directly upon the extended end of 
the shaft of the rotary armature. The other two rota ri es are 
without starting motors, being sta rted and brought up to 

synchronous speed by applying direct current taken from the 

other rotaries to their direc t-current end, running then as 

direct-motors. T he voltage at th e direct-current encl of these 

panels are similar except that they have no motor-starting 
switches. Two of th e fiv e direct-current rotary panel s have 

two single-po le main knife switches, one 1200-amp. direct­

current ammeter, one 1500-amp. \ V csti nghousc brush-type 

circuit breaker, one direc t-current rotary starting rheostat, one 

field rheosta t and one set of voltmeter receptacles. T he th ree 

1 emaining direc t-current rota ry panels arc the same as the 
others except th at they have no rotary sta rting rheostats. The 

station instrument panel has mounted upon it one 700-volt 
\Ves ton standard voltmeter, one 5000-amp. \ Veston ammeter, 

and one 5000-amp. T homson recording wattmetcr. O n each 

of the feeder panels arc one singlc-pok main switch, one 1200-

amp. ammeter, and one 1500-amp. \ Vestinghouse-Brush-type 

circuit breaker. A single-pole equalizing knife switch is 

25-PANEL SWITCHBOARD AND ROTARY CO:ffERTERS AT WAT E RVLI ET SUB-STATION 

rotari es varies from 550 to 600. Each rotary is mounted upon 

a substantial brick foundation, covered with well-seasoned and 

treated planking, and securely fastened with holding-clown bolts 

running up through hol es in the rotary base frame. There is a 

cable duct 4 ft. sq. running the entire length of the building 

under all rotaries and between the side walls of their founda­

tion. 

There are fifteen 150-kw vVestinghouse oil-cooled trans­

formers install ed along the west side of thi s station. These 

a re divided into fiv e groups, and supply current to rotaries. 

The transformers lower the voltage from 10,800 volts to 370 
volts. They arc mounted upon a platform back of and within 

2 ft. of the rotaries. Beneath this platform is a 4-ft. duct , th e 

brick walls of which form the foundations for the transformers. 

Across the top of the foundations forming thi s platform are 

laid heavy planks, whi ch are J4 ins. above the floor. 
The low-tension switchboard is installed along the east wall 

o f the station. The board is of blue V crmont marble slabs , 

and the apparatus is finished in bronze and black enamel. 

There arc fiv e alternating-current rotary panels, five direct­

current rotary panels, one sta ti on instrument panel and four­

tee n feeder circuit panels. Three of the five rotary panels have 
one three-pole main knife switch, three 1200 ammeters, one 
three-pole induction motor starting switch, one synch roni zi ng 

ot1tfit ancl receptacle for voltmeter plugs. The two other 

mounted upon a pedestal on the mai n floor and located between 

each two rotaries. 

T he high-tension switchboard was bt1ilt by the Genera l 

Electric Company, and consists of eight blue \ ' errnont marble 

panels. and is a lso located a long ti1e cast \Va ll of the station. 

Each of fiv e panels has one 12.000-volt, three-phase oil-break 

switch of 25-amp. capacity, and three hi gh-tension fu se blocks 

separated by marbl e barriers. These panels are used to cut the 
current in or out of the high-tension sid e of the transformers; 

one panel being used fo r each group of tran sformers. The 
fourth panel has a 12.000-volt, three-phase oil -break switch, 

one 12,000-volt Thomson voltmeter, and one hi gh-tension 

ammete r . One of the two remaining panels has one 12,000-volt 
oil switch, one T 2,000-volt ammeter, one power facto r meter 

and one Bri stol recording ammeter. Two panels are used to 

cont ro l th e incoming lines and the current to the five trans­
fo rm er controlling panel s. The third remaining panel has 

mounted on it one 12,000-volt oil sw itch, whi ch is used to con­

t rol the lines to the North A lbany st1b-station. 
The high-tension wires are brought into th e northeast corner 

of the stat ion and down to the main switchboard. The hi gh­
tension transformer feeders a rc ca rri ed from the switchboard 
arot1nd the north and west wall s of th e stati on, being proper ly 
spaced and 111ot1nted t1pon suitab le in sulators, each consecu­

tive three wires rt1nning to their respecti ve group of trans-
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formers. From the low-tension side of each group of trans­

formers three heavy feeders are carried down outside of trans­

former tanks and into the cable duct beneath the platform, then 

running into a cross duct , which leads into a cable duct under­

neath the low-tension switchboard; they a re then carried up 

VIEW OF NO RTH ALDANY SUB-STATION 

to the a lterna ting-current rotary panel used to control that 

particular rota ry which thi s group of transformers is to serve. 

T hree low-tension leads are then brought down from thi s 

panel and carri ed back through the cross duct into the main 

rotary cable duct and up to the brush holders on the alternating­
current end of the rotary. 

From the direc t-current end of the rotaries heavy cables a re 

carried down through the cable duct across to the direct-current 

rota ry controlling panels, and from there the current is con­

veyed ove r solid copper bus-bars on the back of the board to the 
various direct-current feeder panels. From the feeder panels 

the current is conveyed to the trolley feeders over heavy cables. 

In the roof of this station a re installed five 36-in. Globe 

ventilators. T hese are not only used to maintain proper circu­

lation of a ir through the main building, but also force a 

circulation of air th rough the cable duc ts beneath the floor, 

tints providing agai nst undue heating of cables. A n a ir com­

pressor outfi t is used for cleaning and cool ing the electrical 
equipment. 

Plans a re being made to install at \ Vatervliet a 500-kw rotary 
converter ,vith the necessary t ransformers and switching ap­

paratus. T he switchboard will also be arranged to control the 

new lines which ,viii come from Speir Falls, and arrangements 

will be made so that it will be possible to ca rry the full load 
from either set of transmission lines. 

The North A lbany sub-station is si milar to the \ Vatervliet 
sub-station except that at the present time it is smaller. A t 

present it contains four 375-kw \ Vestinghouse ro taries and 
t\velve 150-kw \Vestinghouse transformers. The low-tension 

swi tchboard was built by the Westinghouse Company, and has 

four alternating-current rotary panels, four direct-current 
rotary panels, one station panel and six feede r panels. The 

high-tension board was built by the General E lectric Company 

and has two main feeder panels and four transformer con­

trolling panels. T he other details a re similar to those at Water-

vliet. Eventually, however, the Norfo Albany station will be 

the larger, as there will be installed shortly two 500-kw rotaries 
and the other necessary equipment, also a differential booster 

set, which will handle current from a Chloride type-G battery 

outfit of 264 cells, supplying 1360 amps. in ordinary regulation. 

/ 

The low-tension switchboard will be ex-

tended to cont rol the booster and battery and 
a number of new direct-current feeder cir­

cuits, while the hi gh-tension board will have 
installed on it switches for controlling the 

new incoming lines from Speir Falls. 
An interesting feature in connection with 

these sub-stations is that in event of an acci­
dent to the Mechanicsville plant or transmis­

sion lines the company would then start its 
South Pearl Street generators and deliver 

550 volts direct-current to the North Albany 
sub-stati on, where it would invert the 
rotaries, supplying the direct current to the 
direct-current encl of the machine:,, l"UI111ing 

them as shunt motors (by s·nunting the series 
field ·windings), and deliver alternating cur­

rent to the rotaries at Watervliet. 
The South Pearl Street steam station is of 

modern construction with heavy walls of fire­
brick. The dimensions are 171 ft. x 117 ft., 

and 36 ft. high. It has a corrugated iron roof, 
constructed upon structural steel work. The 

fo llowing apparatus is installed in this station: One 800-kw 

'vVestinghouse 550-volt, direct-current compound-wound multi­
polar ra ilway generator; IOOO-hp steam engine, running at 80 
r. p. 111.; one direct-connected 800-kw, 550-volt direct-current 
compound-wound nmltipolar railway generator, running at 80 

r. p. 111.; two 550-hp General E lectric 550-volt compound-wound 

15PA NEL SWITCHBOARD I N NO RTH ALBANY SUB-STATION 

multipolar direct-c-urrent generators, belted to a 500-hp engine. 

There are one 500-hp, three 250-hp and six 125-hp Babcock & 
\Vilcox boilers, operating at 125 lbs. steam pressure. The 
switchboard consists of four generator panels and eight f_eeder 

panels, all of which are constructed of white marble. 

The Division Street station, Troy, is I IO ft. long by I IO ft. 

wide and 30 ft. high. The equipment consists of one 800-kw 
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Westinghouse 550-volt direct-current compound-wound, multi ­
polar railway generator, directly connected to a Knowlson & 
Kelley cross-compound rooo-hp engine, running at 80 r. p. 111.; 

two 175-hp General Electric, 550-volt, direc t-connected com­
pound-wound nrnltipolar railway generators, belted to a 350-hp 
Greene simple engine, and two 200-hp Thomson-Houston 550-
volt direct-current compound-wound bipolar railway genera­
tors, belted to a 350-hp Greene simple engine. The steam is 

furnish ed by two 175-hp Babcock & Wilcox boilers, one 375-hp 
Stirling boiler, three 200-hp Manning boilers, and two 150-hp 
tubular boilers. The board is Westinghouse make , constructed 
of white marble slabs, and consists of five generator panels, 
seven feeder circuit panels and one station panel. 

The Lansingburg steam plant has one 350-hp Greene engine, 
belted to three 80-kw Edison generators, and two r 50-hp 
Knowlson & Kelley engines, each belted to two 80-kw Edison 
generators. 

In the steam plants the company uses buckwhea t hard coal 

at $2.70 per ton. 
MA NAGEMENT 

The United Traction Company has an authorized capital 

stock of $5,000,000, of which $4,999,950 has been issued. T he 
funded debt is $5,350,800, of which $4,2 . .p,ooo has been issued. 

The financial statement for the year ended June 30, 1903, is as 
follows: 

I 

1903 
Gross earnings ...... ... ................... $429,950 
Operating expenses . . . . . . . . . . . . . . . . . . . . . . . . 316,081 

Increase 
$50,570 

61,004 

Net earnings ............................. $113.869 *10,434 

Total income .............................. $II5,443 *$10,43,-l 
Fixed charges . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 76,916 3,340 

Surplus ................................. . 
Net income for year 

*Decrease. 

*$13.774 
45,274 

The growth of the business since the electrical sys tem was 
installed has been remarkable. In 1889, the la st year of horse 

operation. the number of passengers carried was 4,047,000. In 
1896 the figure reached 9,500,000, while for 1900 it was about 
16,000,000. During this entire period there was no material 

growth in the city of Albany and only 23/2 miles of additional 
track was constructed. 

It is worthy of record here that this company was one of the 
pioneer electric railway concerns of the country to engage in 

the handling of express, and that the thoroughness with which 

SUMMER ROAD FOR TROY 
The Troy & New England Railway operates from Albia, 3 

miles from Troy, to A veri 1 Park, a di stance of 8¾ miles. The 

towns on the line are \Vyantski ll , with a population of 300; 
Snider's Co rn er , 200; W est Sand Lake, 800; Aver il Park, 1400. 

The iine is built on private right of way, 40 ft. wide, and ex­
tends across the country. The road was designed essentially 
fo r summer traffic, but there is a considerable farming popula­

tion along the road. T he line follows the \Vyant skill Creek, 

and crosses it fourteen times on timber trest les. T he scenery 
in the valley is quite beautiful , making it an ideal summer ride. 

T he company owns and operates 1\ veril Park, which is a very 
popular summer reso rt , and is provided with a large pavilion 

and numerous other a ttracti ons. T hese features were described 

in the STREET RAILWAY Jo uRNAL of June I, 1901. T he line 

TERMINAL STATION, TROY & NEW ENGLAND R.\ILWAY 

affo rds the only connection to Burdon Lake, East Sarni Lake, 

Glass House Lake and Crooked Lake, which are favo rite fi sh­
ing and hun ting resort s fo r thousands of people. 

The company has a traffic a rrangement with the United 

Traction Company by which it is permitted to enter the center 

of Troy. but at the present time the cars operate only to the 

it engaged in this branch had much to do with the ultimate sue- terminal stat ion, illustrated herewith. located at A lbi a. Cars 

cess which rewarded it s efforts. It has afforded the interurban 

lines entering its territory exceptional facilities for developing 

this branch of their service likewise. It was also one of the 
first companies; in the pioneer days, to adopt electricity, and 
the consequent litigation with the telephone interests and the 
decision in favor of the railway went a long way towa rd estab­
lishing the legal status of the overhead sys tem. 

The officers and directors of th e United Tra :: tion Company at 
the present time are as follows: 

· Robert C. Pruyn. chairman board of directors; J ohn W. 

MeN amara, president ; Francis N. Mann. Jr. , vice-president; 

Charles G. Cleminshaw, secretary; James McCredie, treasurer. 
The directors are: A. Bleecker Banks, Anthony N. Brady, 
Thomas Breslin, Charles Cleminshaw, Albert Hessberg. 
George P. Ide, William Kemp, Francis N . Mann, Jr. , James H. 
Manning, \Villiam McEwan, John W. McNamara, James 
O'Neil, Rot ert C. Pruyn, William Shaw, William J. Walker. 

connect with the A lbi a line of the Troy system. D uring the 

summer the cars run on half-hourly headway, and on hourly 

headway in winter. There is very heavy spec ial excursion 

traffic during the summer months. The company handles con­
siderable express business for the summer resorts and farms 
along the route, but this branch of the business is somewhat 
handicapped because of the fact that c,,rs a re unable to operate 

into the center of Troy. being prevented hy the very steep hill : 
hence. it is necessa ry to haul the goods by wagon into Troy. 

The rolling stock includes 5 open motor cars and 4 open 
trailers, built by the American Car Company, ancl 4 closed 

motor ca rs. built by th e Jackson & Sharp Company, all single 
truck cars. They are equipped with two 40-hp motors. A 
portion of these cars are equipped with Diamond trucks, while 
several others have new equali zing t rucks, built by the Powell 
& Turner Truck Company, of Troy. The trucks are built with 

an extended frame, by means of whi ch ,vcight is evenly dis-
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tributed, doing away with a large amount of rocking. The track 
is laid with 60-lb. T -rail, and a concealed bond is used under 
angle plates. The nuts on the plates are locked with a patent 
nut lock, consisting 'of a flat strap hooked at either end of the 

plate and fastened in the center with cotter pins. Originally 
the track was bonded with outside bond s, but one day last 
winter it was discovered that th e power was insufficient, and 
an investigation showed that a ba nd of industrious copper 
thie\'es had cut out prac tically every bond on the line, and had 
also carri e? off 2 miles of trolley wire ; hence, the company"s 
belief in the concealed bond . 

The power house fo r the line is located a t \Vya ntskill Creek, 
a t the center of the road. T he building is 4-0 ft. x 60 ft., divided 
in the center. In the boil er room are three 175-hp Manning 
tubular boilers, a Deane j ct condenser , two Dean e boil er-feed 
pumps and a Metropolitan inj ec tor. In the eng ine room two 
250-hp \Vestinghouse compound engines are belted to 225-kw 
compound-wound genera to rs, operating at 2 9 0 r . p. m. The 

engines operate condensing, and the condensation is returned 
to the boilers by a loop system and Stratton separators. Con­

nected to the engines arc Spencer automati c damper regulators. 
A t the side of th e engine room is a five-panel \ Ves tinghouse 
board. T here are two line panels, a station panel and two 
gc11erator panels. The sta tion panel has a volt motor and a 

total ammeter. T he ent ire equipment ,va s insta lled in 1895 by 
\ Vesti11ghouse, Church, Kerr & Company. 

T he experi ence of thi s compa ny in the handlin g of freight 
and express is different fro m tha t of the other roads in thi s 
neighborhood, due la rgely to special conditions. I t is the only 
one of the lines in thi s locality which has not found its freio-ht 

• b 

ser vice profitable. The express business is continued, how-
ever, more as an accommodation to the patrons of the line than 
through any direct profit acc ru ing from thi s branch of the 
service. One freight ca r is run daily between Albia and 
,\ Yerill Park, in each direction. T hi s car is of the same (Yeneral 

b 

type as the small er of th e Hudson \'alley express cars, and 
measures 27 ft. inside. T he Troy & New England Company 
was one of the earlies t in th e fi eld, having ma intained its ex­
prcss ser vice fo r nea rly seven years, but usually with trailer 
ca rs. It s rates were 10 cents a hundred fo r li ght freight, and 
$ r. 50 per ton fo r heavy. T he teamsters who collect and de­
li ver were paid by the 100 lbs., and the management , owing 
lo th e natural di sad\'antages with which the line is con fronted, 
says tha t there is no money in freight . under the present con­

ditions. T he Troy & Kew E ngland Rail road Cumpanv has a 
capi ta l stock of $350,000. and a funded debt of $183.80;. Dur­
ing 1902 the road ca r r ied 264.255 passengers with a total car 
mileage o f 159.348, and receipts per ca r-mil e were $0. 166, whil e 
operati ng expenses per car-mile \\'ere $::i .1 03. The fo llo,ving 
figures of operation a re for the year ending June 30: 

_ . 1S99. 1<;00. 19, 1. 190 2. 
Rere1pts fr,)111 p:i.,,senger,; ... $ .2:,79 i 2'l,36~ $27,382 $ 26,236 

" " other s<rnrces. 1,987 4"0 400 220 
" . total .. .. .. ........ 34, 666 26. 76S 27,782 26,456 

Operatmg expen_ses . ..... . .. 20,107 14,488 15,740 16 458 

Earnings from operation .. . . 14,559 12,280 12,042 9,998 Deductions from earnin crs 
Interest .... ... ... -~-- · ... 9,663 9,584 9,584 9,548 
Taxes . . . .. .... .. ....... 659 723 631 617 

Net income . .. ... ... . 4,237 1,973 1,826 *1 66 
T otal surplus account .·.·. ·. ·. ·.: 5,232 7,205 9,031 8,865 
- - "!' Deficit. 

T he offi cers of the company a re Edward F . l\T urray, pre.si­
dent; Ri ce C. Bull. secretary and treasurer ; A. \ V. Bentley, 
superintendent. 

FONDAt JOHNSTOWN AND GLOVERSVILLE SYSTEM 

The Fonda, Johnstown & Gloversville Railway is unique in 
that it combines both steam and electric operation, but each is 
entirely distinct, and over a short stretch of country the elec­
tric railway is in competition with the steam line. The founda­

tion of this system dates back to January, 1867, when the Fonda 
& Gloversville Railway, a steam road, was placed in opera­
tion. This line was designed to connect the prosperous city of 
Gloversville with the main line of the New York Central & 
Hudson River Valley at Fonda, a di stance of 10 miles. In 
1881 the company purchased at a receiver's sale, the Glovers­
ville & Northern Railway, which extended from Gloversville 
north to Northville, a distance of 16 miles. These two 
sections, with the steam branch line recently built, have since 

been operated as a steam road. In 1893 the Cayadutta E lectric 
Railwaywas completed between Fonda, Johnstown and Glovers­
ville, paralleling the lower portion of the electric road. About 

the same time the J ohnstown, Gloversville & Kingsboro Horse 
Railway Company, conn ecting Gloversville and Johnstown, was 
equipped with electricity. In 1894 the steam road acquired, under 

999-year leases, the property of both companies, and, in 1900, 
purchased the capital stock of the Amsterdam Street Rai lway 
Company, which included four city lines in Amsterdam, to­
gether with the city lighting plant, which was operated under a 
separate name. The A msterdam line was at once extended, a 
<l istance of 13 miles, to connect ,vith the line at Johnstown, and 
work was started on an extension to Schenectady, a distance of 
16 miles. This line has just been completed. The company 
also completed a spur line from Amsterdam north to Hagaman, 

and a steam spur line to Broadalbin. On Jan. 1, 1903, all the 
Imes mentioned v.:ere merged into the Fonda, Johnstown & 
Gloversville Ra ilroad Company. The charter of the steam 
company gives it the right to use a va riety o f power, but the 
charters of the old electric roads do not permit steam trains to 
' un over their tracks. In consequence it is possible for electric 

cars to operate over steam tracks, and this fact has been taken 
advantage of, and between Johnstown and Gloversville, at the 
present time, the north-bound through interurban cars operate 

over tracks on the steam right of way. 
The total mileage of steam road, including sidings, is 37.4. 

F rom Gloversville to Schenectady is 32.7 miles, all double track. 
Branch lines from the main line aggregate 8 miles, the local 
lines from Gloversville to Johnstown. 4 miles, and the city lines 
operate 7.2 miles. The total system is 124.I miles of single track 

on 94.4 miles of road. Of thi s 71 .7 miles are on private right 
of way, and the balance on streets and highways. 

The Fonda. J ohnstown & Gloversville Railroad Company has 
a capital stock o f $2,500,000. The authorized bond issue is 
$7,000,000, o f which $5,000.coo has been issued. The company 
owns the capital stock of tJ, e Edi son E lectric Light & Power 
Company, of Amsterdam, whi :h operates the lighti ng a:xl power 

system in Amsterdam. and the Coal Company of Fulton County, 
which conducts an extensive wholesal e and retail coal business. 
The company has coal yards in Fonda, Johnstown, Summers­
ville, Fultonville and other towns. At Gloversville, the com­
pany has a storage house, having a capacity of 30,000 tons. 
This connection is a very good one for the railway company, 
since by purchasing in large quantities it is enabled to secure 
cheap fuel for locomotives and its power plant. 

EQUIPMENT 

The steam road has twelve locomotives, twenty-four passen-
ger coaches, six baggage and combination coaches, and ten flat 
cars. A portion of the equipment has been purchased recently, 
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which tends to refute the general supposition that the steam 

road is to be changed over to elec tricity. The road has ex­

clusive freight connection with Johnstown and Gloversville. 
Gloversville has a population of 20,000, and is famou s for 
its glove industry. During the winter months 
a large amount of lumber is shipped from the 

northern end of the road. The company oper-
ates five passenger trains per <lay from Fonda 
to Gloversville, and three of these go through 
to the northern terminus. A very large pro-
portion of the passenger business of the road is 
summer excursion traffic. The company main-
tains a fine park near the northern terminus. 
A t Northville the road connects with stage 
1:nes to Lake Pleasant, and to points in the 
Adirondack Mountains. The traffi c to th ese 
points is very heavy, and the only reason 
that the roadway is not extended is the fact 
that the laws of New York have reserved this 
district as a forest preserve, and rai lroads arc 
not permitted to extend through it. Numerous 
excursions are operated from Troy, ..:\lbany, 

Utica and other points on the New York Cen­
tral, the coaches being taken through by the 

locomotives of the Fonda, Johnstown & 
Gloversville on a pro-rata basis. The com­
pany gives a 15-minute electric service between 
Gloversville and Johnstown , while from 
Gloversville to Fonda th ere arc cars which 
connect with all New York Central trains. These cars go over 
the old horse line route, and do not interfere with the speed 
of the interurban cars. In Gloversville the company operates 
a city belt line on IO-minute headway, while in A msterdam 

STEAM AND ELECTRIC LINES ENTERING GLOVERSVILLE ON 
SAME RIGHT OF WAY 

there are 8 miles of city lines operated under a IO-minute head­
way. 

The through interurban cars from Gloversville to Schenec­

tady operate at present at hourly headway, but half-hourly serv­

ice will soon be instituted. The company is expecting the de­
livery of a number of high-speed cars, and these will be ope­

rated through to the center of Albany under the traffic arrange­
ment with the Schenectady Railway Company. The carJ leav-

ing Gloversville on the even hour will stop only at certai1, 
points, and it is expected they will make the run into Albany, 

49 ,½ miles, in two hours and fo rty-fi ve minutes. Whik on the 

Schenectady line they will run as second sections to the Schen-

+ 
l 
n 

TRIBE'S HILL \"L\DL' CT 

ec ta<ly limited cars, and will make no stops between Schenec­

tady and A lbany. The half-hourly cars from Gloversville to 
Schenectady will be arranged to carry baggag~. Between 
J ohnstown and Gloversvi lle the company operates its through 

cars in but one direction over the single- track sections in 

these cities. The north-bound cars operate over a track on the 

LINE VIEW NEA R J OHJ'\ STOW N, SHOWING TRACK AND OVEl{-
HEAD CONSTRUCTION 

steam right of way, while the south-bound cars go over the old 

Cayadutta line through the main streets of the cities and over 
a private right of way between them. The two routes are only 

a short di stance apart. 

TRACK AND LINE CONSTRUCTION 

By this arrangement the entire interurban system is prac­

tically all double-track, the portion between Johnstown and 
Schenectady being entirely so. The maximum gr ade between 
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A msterdam and Johnstown 1s 11/z per cent, and between Am­

sterdam and Schenectady I per cent, while the maximum 

curvature is 8 <legs. To accomplish this, it was necessary to 

do a large amount of cutting and filling. There is one fill of 

33,000 yards, and one cut of 97,000 yards. A considerable por­
tion of the road is built on a bluff high above the four tracks 

PROTECTI.L\G \\ IRES .\T R.\ILROAD CROSSI:\' G 

of the J';e\v York Central Railroad, which it closely parallels, 
;md a la rge amount of rock cutt ing was necessary. In one 

place then' was a cut of 19,000 yards, through solid rock. The 

ri ght of \\·ay is from GG it. to 1 ~o ft. wide, and the roadbed i~ 

ROCK CUT AT HOFFl\L\ NS 

graded 30 ft. \Yide, on a leve l, and 26 ft. wide on fill s. The 

track is laid with So-lb. A. S. C. E. section. \Veber 4-bolt , 22-in. 

joints a re used, un 2er \vhich are placed 0000 Cro\vn bonds, fur­
nished by the American Steel & \Vire Company. 

On city streets, cross-suspension overhead is used, but the in­

te rurban portion is all single and double bracket construction. 

Poles a re 35 ft. tall, with butts 7 ft. below surface. A filling 

of charcoal is placed below the pole, and at the base of the pole 

is a copper plate 24 ins. x 24 ins. x 1 ¼ ins., to which are sol­

dered the cross-bonds from the rails of either track. The trol­

ley lines are 13 ft. between centers and ooo trolley wire is used. 
There are two cross-arms, the lower one carrying the telephone, 

signal and direct-current feeder s, and the upper carrying high­

tension lines. The engineer adopted the plan of using four 

high-tension lines over the entire system, the fourth line being 
for emergency. High-tension lines are 0000 bare copper, and 

the installators are Locke No. 1000, chocolate color, 7 ins. wide. 

Grade crossings were eliminatecl wherever possible by building 
concrete crossings. There are a number of these along the line, 

all showing fir st-class construction. The composition used in 
preparing concrete is: One part Portland cement, three of 

sand and fiv e of broken stone. 
The system is ballasted throughout with very coarse gravel, 

which is obtained from three almost inexhaustible gravel banks 

on the company's line. The gravel is handled in dump bottom 

cars, and hauled by small steam locomotives, six of which were 

purchased for thi s purpose from the Manhattan Elevated Com­

pany, of New York. 

At Tribe's Hill, a short distance from the power house, the 

company was obli gecl to erect a large steel viaduct. This is 

617 ft. long and 76 ft. a!Jove the stream. It consists of a series 

of deck plate girders, th e main girders being 30 ft. long, and 6 

ft. wide. The tracks are laid on 13-ft. centers, and the bridge 

was designed to carry t\vo Consolidated locomotives, followed 

by a moving load of 4000 lbs. per lineal foot. The structure 

cost about $50,000. 

ROLLI KG STOCK 

T he ro lling stock of th e road is of several types and makes, 
as is usual with consolida ted properti es, but the latest cars are 

of modern d~sign. Fom 35-ft. cars have side seats, Westing­

house a ir brakes, No. 56 \ Vestinghouse motors, K-10 controllers, 

and Taylor double trncls. S ix 29-ft . closed cars were built by. 

\'IE\\' ON ROAD TO HOFFMANS 

the J. G. Brill Company. They a re mounted on McGuire single 
trucks, two General Electric No. 1200 motors, and Westing­

house K-10 controllers. Four 44-ft. fifteen-bench open cars, 

built by J. M. Jones' Sons, have Taylor double trucks, 
Standard traction air brakes, four General Electric 67-motors, 
and K-14 controllers. Five 30-ft. cars, built by Jackson & 
Sharp, have side seats, Taylor single trucks, Westinghouse 
magnetic brakes and hand wheels, and Westinghouse electric 
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heaters. Eight 47-ft. interurban cars, huilt by the St. Louis 
Car Company, have St. Loui s walkover seats, Peter Smith 
water heaters, an<l St. Louis arc headlights, S t. Louis B-49 
double · trucks, Christensen air brakes, fo ur General E leetric 

57 motors, K-14 General E lectric controller s. Four of these 
cars have baggage and smoking compartments. These cars arc 
9 ft. wide, an<l will be nsed fo r th e local through service. Other 
rolling stock includes five 32-ft. ten-bench open trailers, built 

by the Ellis Car Company; three eight-bench open motor cars, 

'j 

steel bottom. A n important point about thi s construction is 
that a ll steel connect ions are on steel, making the framework 
absolutely independ ent. 

These cars have a smokin g compartmen t in the rear, whi ch 

is separa te<l from the passenger compartment, the arrange­
ment heing simila r to that of a smoker in a P ullman car. IIigh­

back, reversible seats, fini shed in plush, with roll hea<l rests and 
foot rests, have been adopted. Ca r bodies are mounted on 
extra M. C. B. trucks fnrni she<l by the Taylor E lectric Truck 

DD DDD DO .. D¼ 
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STEEL BOTTOM F RAME FOR 45-FT. MOTOR CA R FOR INTER UR DAN SERVICE 

built by Lewis & Fowler; twelve ten-bench open cars, built 

by J. M. J ones ' Sons; two Mc Guire double-truck sweepers, 
one Pollard snow-plow; one Stephenson snow-plow, and two 
Vv ason double- truck snow-plows. 

For the high-speed limited se rvice between Gloversville and 

Albany th e company is expecting an ea rly deli very of six very 

fine cars, built by the St. Loui s Ca r Company. The total length 

over the bumper is 54 ft. 5 ins., length of body 45 ft. , height 

from underside of sill 9 ft. 6¼ inches, width 8 ft. 7¼ ins. The 
special feature of the cars is the fact that the fl oor frame is 
entirely of steel. The main sill s consist of 10-in. channels, built 

together with malleable separators, 3 ft. apart, an<l at the encl 

of all tran sverse beams. The separators are inserte<l so that 

the riveting of th e work will be entirely independent of the 

Company, of Troy, N. Y. They have a wheel base of 6 ft. and 

are arranged to receive two General Electric ;'-Jo. 73-C motors 
on each truck_, four to the car, arranged wi th the M. C. B. swing 

bolster mounted on tripl e elliptica l springs. The jaws and 
journal boxes a re of the M. C. B. sta n<lard type. T he trucks 
a re equipped with steel-tired wheels and Mansell retaining 

rings, 33 ins. in di ameter with 3-in. treacl ancl ¾ -in. flange, and 

the axles a rc of 5 ins. diameter. The Genera l E lectric type-1\'1 

control system is used. One of these cars wi ll he exhibite<l at 

Saratoga by the St. Loui s Company, and arrangements wi ll be 
made to take a party from Saratoga through to Glove rsv ille. 

CAR HOUSE AXD SHOPS 

At A mstcrdan) the company has a car house, 200 ft. x 50 ft. , 

having fiv e tracks. T hi s is to be <lonbled in capacity ve ry soon. 

FRAM E\\"ORK FOR :i\EW STANDARD l :\'TERU RDAN 

woodwork, and that no loosening of joints will oecur by the 

shrinkage of any timber put on the car. The outsi<le channels 

a re rounded at the corners, forming the en<l of the sills. The 

transverse beams consist of Io-in. I-beams, secured to the ma in 

sills with angles and plates, while the main platform is fram ed 
with 6-in. chann els, constructed in th e same manner as the 

m_a in sill. The holsters are built up from 8-in. 2.f ½ -lb. chan­

nels, a nd a re rein forced with I-in. x 7¼ -in . plates. T he ca rs 
have steel bumpers, arranged with spring resistances, capable 
of withstanding a blow of 150,000 lbs. Coupler s are M. C. n. 
T he features of the body construction are: Each post is fast­

ened to steel sills by steel ang!es, and a ,¼-in. rod passes through 
it; thi s rod extends to top of cant rail and passes through the 

foot of steel carlim; ; carlins are also fastened or bolted to the 
cant rail , which is reinforced by a steel plate ex tending around 

entire car, thus making a steel skeleton framing , as well as a 

It has 280 ft. of pit, and in specting and light repairs fo r the 
eastern division of the electric line <} re clone here. The head­

quarters of the eastern <li vision are located in an adjoining 

building, which is also a rranged for stock and supply house for 
this division. At Gloversvi lle the company has a car house, 

200 ft. x 75 ft., with six t racks. The company is well equipped 
to take care of repair work of all kinds, sin ce it has quite a com­

plete locomotive repair shop at Gloversvi ll e. Thi s includes a 
machine shop, 60 ft. x 180 ft., equipped with a ll necessary tool s 

fo r repair ing locomotives, a blacksmith shop, 50 ft. x 75 ft. , 
and a ca r shop, paint shop and wood\\'orking shop, 50 ft. x 

150 ft. T he latter house is equipped with woodworking tnols, 

suitable for repairing and rebuilding cars. T he company is 

now rebuilding several of it s interurban cars, plac: ng- smoking 

and baggage compartments in them. This shop is equipped for 

a rmature win<ling. T he company has a found ry which answers 
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all its requirements for brass and iron castings. Despite the 
completeness of this layout the company is planning to erect 
at Gloversvi lle a special repair shop, which will be equipped 

below the elevation of the electric line. The building has an 

outside measurement of 164 ft. 4 ins. x 191 ft. 2 ins. It is of 
pressed brick exterior with limestone and terra cotta trim-

:\1.\ 1-" l 'O\\ El{ llOl'SE .\T T!{IDE'S HILL 

a11cl ust:d t:xclusively for the elc:~tri cal divi sion of the system. 
l\L\ I N I'U\VE]{ lf<J USE 

The power station of the Fonda, Jolrn "tm,n & c;1uversvi llc 

l, ail\\'ay is lllHJLH.·stionalily um: of the large"t and most up-to-

mings, and is divided into three sections. The boiler room at 
the north side measures 85 ft. x 162 ft.; the engine room, 

52 ft. x 153 ft. 3 ins. and 74 ft. from the basement floor to the 
peak of the roof, and a wing 21 ft. 4 ins. x 143 ft. 4 ins. at the 

SECTION OF MAIN POWER HOUSE 

date interurban stations in the country. The site selected is at 
Tribe's Hill, on the l\lohawk River, a few miles from Amster­
dam, at a point where the interurban road leaves the river, 
which it has paralleled all the way from Schenectady. The 
lmilcling is on a level with the tracks of the New York Central 

& Hudson River Railroad, which it faces, and is about 40 ft. 

front side of the building. The roof of the engine room section 

is supported on steel trusses and perlins. 
The coal bunkers are located on the boiler room roof, which 

is approximately on a level with the interurban track, and they 
are reached by a steel viaduct, cars being run in from the main 
line and coal dumped into the bunkers, five in number, having 
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a tota l capacity of 1200 tons. Coal is conveyed from each 

bunker to the boiler room below by the H unt Conveyor 
system. There a re va lves a t the base of the bunkers and a t 
the bottom of the chutes, and the bunkers a re suspended in con­
nection with automatic scales. Coal is dumped into r -ton cars, 
which operate through the center of the boil er room on a track 
of 22-in. gage. There are sidings in the center of the boiler 
rnom permitting cars to pass. and at the encl of the room there 

of asbestos covering. T he boi lers are hand-fired and the ashes 

are dumped th rough chutes into the basement where standard 
coa l cars receive them. T hese cars a re then hauled to the 

main line by electric locomotive. T he boiler room floor and 

boilers rest on stee l columns, which also support the overhead 
coal bunkers. There a re fo ur co lumns to each bunker and they 
are ti ed togeth er. T he main smoke-box, whi ch measures 8 ft. x 
ro ft. , is suspended under the roof of the boiler room to the rear 

EXGINE ROOM OF MAIN POWER H OUSE AT TRIBE'S HI LL 

1s a turn-table by whi ch cars may be shifted to sidings in the 
house. 

STEAM P LANT 

T he boil er equipment consists of ten 500-hp Scotch marine 
type boilers furni shed by the Springfield Boiler & Manufac­

turing Company, Springfield, Ill. These occupy th e east half 
of the boil er room, th ere being space on the other side fo r a 

ciupli cate layout. T he boilers have two furna ces, each measur­
ing 8 ft. x 4 ft. , of the Morri son co rrugated type, and Spring­

field rocking g rates. T here a re 135 tubes, 16 ft. long and 3½ 
ins. in diameter. The boiler shell s are ro ft . 6 ins. in diameter, 

and the shells are r 3-32 ins. thick. Boiler shell s are covered 
with 3 ins. of asbes tos, and the smoke flue and box have 1½ ins. 

of the boil ers. Conn ect ing it with each boiler is a 42-in. smoke 

f! ue. After enteri ng the smoke-box the smoke is drawn down 

to a similar smoke-box containing a Burpee's patent A meri can 
foe! economi ze r outfit. T he blower fo r the economi zer outfi t 
bas a 12-in. fa n operated by a small marine eng ine. T he 
economi zer tubes a re kept free from soot by means of a system 

of scrapers operated by a small marine eng ine th rough a set 

of gears. T he smoke-box is arranged with sets of dampers so 

that the economi zer outfit may be cut out and direct draft used. 
T he stack is a t the eas t side of the boiler house. It is 172 ft. 

lti gh, and has a ~ue whi ch is 13 ft. in diameter at the base and 

10 ft. a t the top. The stack is const ructed of rad ial brick. The 
main steam header is 18 ins. in diameter and 175 ft. long; 
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flanges are 1 ¾ ins. thick, of riv eted pipe. There is an 18-in. 
Crane gate-valve in the center of the main line, dividing the 

two sections, and ten 8-in. Lunkenheimer check valves, one for 
each boiler. At the top of each boiler is a Pearson type auto­

matic valve. The main header has two 18-in. x 30-in. expansion 
joints, furnished by the Taunton Locomotive Manu fac turing 

Company. Above the main header is an auxiliary header , 
7 ins. in diameter , which is provided with a number of valves 
so that in case of acc ident to the main header any combination 

of boilers may be used. A ll steam piping has long bends in­

stead of angles, and a ll pipes are covered with 3 ins. of asbestos. 

ENGI NE ROOM 

T he engines, three in number, are of the A lli s-Chalmers 
vertical cross-compound condensing type, with cylinders of 

28-in. x 60-in. x 48-in. stroke. T he cylinders have water relief 
valves in each encl and are provided with the Reynolds-Corliss 

PUMP ROO M 

automatic valve gea r. T he steam exhaust valves are operated 

by separate eccentri cs provi ding fo r automatic cut off. T he 

main journals are 22 in s. in di ameter and 38 ins. long, and the 

shaft is 26 ins. in diameter in the cent er am! weighs 45 ,000 lbs. 

T he bea rings and cross-head slides ha \'e ,vate r j acketed frames 
of th e Reynolds circular type. T he fl y-wheel is 20 ft. in 

diameter, has a 20 ½ -in. face, and we ighs IOo,ooo lbs. T he 

eng ine has ·an auxi li ary governor ,vhi ch shu ts off th e steam 

wh en the speed nms above 95 r. p. m., the normal speed being 
94 r. p. 111. There is also an electrical speed controller in con­

nection with the governor, whi ch is used in synchronizing. 

T he apparatus consists of a motor mounted on a sc rew on the 

regulator column. and is so adjusted that its movement may be 

controlled from the switchhoarcl. By the operation of this 
swi tch the motor may be made to move backward or forwa rd 

along the screw, thu s increasing or decreasing the weight on 

the governor ball s, and changing the speed of the engine to 

rnit the required conditions. In thi s way several engines 
driving alternating-curre11t machines may be made to run in 
lll1 ISOn. 

At 94 r. p. 111., with 160 lbs. steam pressure and condensing 
a t 26-in. vac uum, the engines are guaranteed to develop 1700 

hp, with a steam consumption not to exceed 13½ lbs. per indi­
cated horse-po,ver per hour, and when developing 2250 hp not 

more than 18 lbs. per indicated horse-power per hour. The 
normal load of each engine is 1700 hp, and they are guaranteed 

to develop 2250 ihp without excessive heating. The total weight 

of each engine is 380,000 lbs. 

AUXILIARY EQUIPMENT 

A t the base of each engine is a Wheeler surface condenser 
having 2625 sq. ft. of cooling surface. There are two Wheeler 

double-inlet circulating pumps, each driven by a 12-in. x 12-in. 

marine-type vertical engine. They operate at 320 r. p. 111., and 
,i re capable of delivering 4000 gals. per minute against a fric­
tion head of 5 ft. The engines and condensers are connected 
to the main exhaust pipe so that either engine or condenser 

may be operated in any combination desired; there is a gate 

valve for each condenser and each engine. Each engine also 

has a Davis automatic relief valve so that the engine can ex­

haust into the atmosphere if necessa ry. The main pump room 

is located in the basement of the boiler house. The ~quipment 
includes two Chandler duplex compound-condensing tower 

pumps, two boiler feed pumps of the duplex pot-form type, 

with two cylinders 12 in s. in diameter, and four 16-in. single­
acting water plungers having 18-in. stroke, provided with 

Fisher governors and relief valves ; two independent air pumps 

and condensers, which take care of the exhaust steam from the 

boiler feed and tower pumps. Below the basement floor is a 

hot-well, 14 ft. x 7 ft. x 7 ft. This receives not only the con­

densation from the condensers, but all condensation from the 
main steam line, headers and separators, so that there is 

practically no loss of water in the entire house. Water in the 

hot-well is repleni shed by a float valve in the tower line. 
\Nater in the tower is maintained at a certain level, and a bell 

rings in the engine room when it falls below this level. 

\Nater for the circulating system is pumped from the river 

through a 20-in. steel main laid in a tunnel passing under the 
tracks of th e New York Central Railroad. The feed-water 

pumps are arranged so that they may take water· by suction 

direct from the hot-well , from the tower or from the river. 
As aux iliaries in case of trouble with the economizers there 

z. re two National feed-water heaters, installed by the Na­

tional P ipe Bending Company, of New Haven, Conn. The 

heaters are located between the economizer s and the pumps, 

<md are heated by means of the exhaust from the auxiliaries. 

The oiling system in the house is very complete. There are 
large elevated tanks in the upper part of the engine room with 

supply pipes to all engine oil cups. Oil from the engines flows 

by gravity to two No. IO T urner oil filters and then to• supply 
tanks located in the basement. There are two sets of oil pumps 

which are cross connected, so that either may be used to pump 
cylinder oil or engin e oil. There are also separate air com­

pressors whi ch are used to pump oil out of barrels and deliver 
it to the supply tanks. The compressors also supply air for 

blowing the dust from the generators and from the back of the 

switch board. 

ELECTRICAL EQUIPMENT OF THE MAIN AND SUB-STATIONS 

For the supply of direct current to the line between Schenec­
tady and Gloversv ille, three direct-current feeding po1nts or 
sub-stations were considered necessary, these being locater} 

about IO miles apart. One of these was loca ted in the existin'.?, 
generating station in Johnstown, where space left for. a future 
300-kw engine and belted generator proved to be ample for 
three 300-kw converters, their transformers and switchboard. 
with a space for a fourth. It is of interest to note that these 
converters have a much greater overload capacity than the old­

fashioned generator, thu s showing a space economy of some 5 
or 6 to 1 in units of the same capacity. Another sub-station 
was located near Amsterdam, and with it is combined apparatus 
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for lighting the city. T he third sub-s tation ( purely railway) 
was loea ted between Amsterdam and Sehencctady ( in the town 

of Glenville) , at a point somewhat more th an ha lfway from 
the A msterdam sub-sta ti on to the sec ti on breaker between the 
direet-current trolley system of this road ancl that of the Sehen­

eetady Railway Company. The location more than halfway to 
the end of the feecl was chosen in order to keep up the best 
trolley voltage at a ll points with a given amount of direct-cu r­
rent feeder eopper , considering th e fact that the feeders a re 
ca rried through without break from sub-station to sub-station , 

A 

lines suppli ed from the Amsterdam sub-station, ancl the Fonda 
divi sion suppli ed from the J ohnstown sub-s tation, three con­
verters were orcl ere<l for caeh of these sta tions, one for light 

loads and two fo r reg ula r servi ce, with one spare. 
T he converters are the stand ard maehines manu fac tured by 

the Genera l E lec tri c Company, six-pole, running 500 r. p. 111 ., 

with ventil ated fi elds, open type collecto r ri ngs, se ries shunt ai1d 
equali ze r switches mounted on machine fram es, and other im­
pnwements up to the date of their manu faeture. Each con­
\'e rtcr is fit ted with fi eld break-up swi teh for use when startin6 

!;trcet fl ailwa:; J,nu•1ui l 

WllU NG PLA NS OF i\ L\f :\' ST.\TIO:\' 

thus giving all cars between sub-stati ons a feed from both 
ends. 

The Glenville sub-station feeds a section of the track carry­
ing interurLan cars only, with no local or eity traffi c. 

The equipm ent of these ears, four 75-hp motors, will take 
in multiple position, wh en aceelera ted rapidly. 800 amps. per 
car. In order to take care of thi s swing of load, togeth er with 

100 or 200 amps. whi ch may be demanded by oth er load s a t 
the same time, without running more than one converte r , the 

300-kw size was ehosen, th e max imum carry ing capac ity of thi s 
size being 1000 amps. momentarily a t 600 volts, 0 11 the basis of 
100 per ec nt overload. Two of these converters were ord ered 

fo r the Glenville sub-s ta ti on. thus making one spare, as thi s sub­
stati on will. in all regul a r service, supply only one car caeh 
way, and the equipment is fi gured for one of th ese cars aeccl­
cra tin g and one runnin g· or driftin g-. Conver te rs of the same 

size were used in both of th e other sub-sta ti ons in or<lc r to make 
the apparatu s interchangeable. On account of the local urban 

from the a lternating curren t side, and this break-up switeh is 

made double th row, the lower th row re\'ersing the normal con­
nections bet\',-een a rmature and fi eld so that the shunt fi eld 

winding opposes the magneti sm set up in the machin e by the 

a lternating currents. By thi s means the pola rity of the ma­
chine is read ily reversed when, in sta rting from the a lternat ing­

current s ide, the maehine comes up wi th wrong pola ri ty, that is 
negative to tro lley and posit ive to ground. T his is a recent im­
provement over previous prac ti ce in ,vh ieh reversing wa,; ae­

compli shecl only hy pulling the mac hine out and throwing it in 
again on the hit or mi ss principl e. 

T he conve rters being a ll of the same size and there being a 
spa re converter in each sub-sta ti on , the usua l arguments fo r 

,; ingk-phasc transformer s did not exist in th is case, and three­
phase t ransformers were adopted on account of lower eos t. less 

fl oor space, etc. One 330-kw th ree-phase transfo rmer is in­
stalled \\'i th each converter. T hese transform ers a rc o f th e a i1 -
blast type, o f shell eonstruction, wi th th ree sets of coil s s imila r 
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to those of three single-phase transformers, but combined in 
one shell which serves as a common magnetic circuit. Primary 

windings are connected in Y with the secondaries in delta, the 

tors without step-up transformers. This pressure, 13,200 volts, 
is ample for distribution from the generating station at Tribe's 

Hill to the present sub-stations, and for all extensions up to a 

primaries being provided with taps for changing 
the ratio of the transformer in 2.5 per cent steps 

up to IO per cent, the secondaries being provided 
with one-half voltage taps in two phases for 
the purpose of "starting in th e corner. " In ex­
planation of this term, it should be said that the 
converters are started by applying to them one­
half their normal voltage obtained from one­
half of the turns of the secondari es of the trans-

3 C.S.H. Panel.~ GOO Y WU Kw, 
3 A.T.R P:uwls 
1~~00 \ '. ~uo Kw. 

Positivt• 

formers. One corner of the delta is connected 

through to one collector ring of the converter in 
either the starting or running position of the 
s\vitch. In the sta rtin g position the other two 

rings of the converte r are connected to one-half 
taps in the two sides of the delta adj acent to 

this corner ; in the running position these two 

rings a re connected to the other two corner s. 
There is also provided betv,reen each trans­

former ancl the corresponding converter one 

three-phase reactive coil. Thi s is designed to 
g ive a boost of about 30 volts a ltern ating cur­

rent with full load current of th e converter lean­
ing and a depression of about th e same amoum 

with full load lagging. This boost or depression 

in each phase amounts to about 70 volts boost 

L l)w Y oltnµ-e R@le ee 

Rcs ista. ce 

or depression of the direct-cu rrent voltage. These rea ctiv<~ 

coil s stand over the a ir-blast chamber provided for the tram,-

SUB-STATIOl\" EQUIPMENT AT JOHNSTO\VK 

formers and are cooled by a sma ll amount of a ir taken from 

them. 
The high-tension line voltage chosen was the highest stan­

dard for which the General Electric Company builds genera-
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111ax11num di stan ce of about 25 or even 30 miles from the 
generat ing station, which is as far as there is any immediate 

prospect of an extension of thi s sys tem. To take care of the 

:1igh-tem, ion power at thi s voltage in th e sub-stations, three 
single-pole form K oil s,vitchc:s of the hand-opera ted type con­

nected through mechani sm to one handle on the switchboard 

panel a rc provicl ecl for the supply of each step-clown trans­
iCJ rmer un it. These switches a re rendered automatic by the use 

of current transform ers, relays and tripping co:ls, no high-ten­

s :011 fu ses bei ng used. S imilar switches are also provided for 

CABLE\VAY IN SUB-STATION AT JOHNSTOWN 

cutting in or out either or both of two transmission lines to each 

sub-station, these switches being provided for each end of each 
of these lines. These, however, have not been utilized, as it has 

been considered preferable to put some of the cost of the second 
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transmission line into the first, thus rendering the one transmis­
sion line more nearly infallible. The line between the gener­
ating station and the Amsterdam sub-station is in operation 

twenty-four hours per day- all day for the railway and all 
night for lighting service. On this account a rather novel ex­

pedient w,as here tried; that is, the use of four transmission 
wires for a three-phase circuit, one of the four being a spare, 
aml connected to knife switches at each end so that any one of 
the other three line wires may be cut out at both ends and 
replaced by the spare wire. It is anticipated that by thi s mean s 
one wire may be killed in case of a punctured insulator, a cross 
or a break, and service may be continued by means of th e spare 
wire. As this part of the line follows the track and may be 
reached from a tower ,vagon, it will lie possible to replace an 

one being engine driven and intended, as a rule, only for use in 
starting the plant, but made of suffici ent size to excite all three 
generators, thus serving as a reser ve. Thi s exciting unit con­
sists of a marine set. The other two exciters are driven by 
induction motors supplied from th e high-tension bus, th rough 
three-phase oil -coolecl core type step-down transformers, one 
for each exciter. The switchboard equipment is somewhat 
similar to that of th e sub-stations, three sin gle-pole, form K, 
hand-operated oil switches being provided in the circuits of 

each generator, and in th e supply circuit of each step-down 
transformer for the exciters. The outgoing hi gh-tension lines 

to the sub-s tati01~ s are equipped with motor-operated, fo rm 
H 9il switch es. Th ese have a very g reat kilowatt-breakin g 
capacity, and thi s is considered necessary on account of the 

ROTARIES, TRANSFORMERS AND SWITCHBOARD IN AM STERD.-\M SUB-STATIOX 

insulator or make other repairs on the dead wire while the 
other three are in use. 

The generating station contains three main units, one of 
which was intended for light loads and two for ordinary ser­
, ice, with one reserve. These units are rated at 1000 kw each 

on a very moderate temperature rise, all0vving for a 50 per cent 
overload for two hours and 100 per cent momentarily, the 
engines being made of corresponding povver. It was antiei­

pated that the all-night lighting load wonlcl, after a short time, 
become sufficient to give a fairly economical load to one of 
these units, and for this reason the complication of a smaller 

unit was not considered advisable. These units nm at 94 
r. p. m., requiring, therefore, thirty-two poles to give twenty­

five eycles. They are of the usual General Electric type, with 
revolving fields wound with copper ribbon on edge and with 
stationary armatures wound with heavily mummified coils of 

the double chain type in two slots per pole per phase. As noted, 
these units generate r3,200 volts clircc tly in their windings. 

For the excitation of these units three exeiters are provided, 

fact that they are automatic, ancl one of them must break th e 

whole power of the station in case of a short circuit on the 

rnrresponding line. The generator switches are not auto-, 

matic , the idea being to keep the generators in parallel on the 
bus when an overload or short pull s out one of the lines. 

High-tension lightning arresters with di sconnecting switch es 
,ire provided at each encl of each transmission line. E ach line 
is also equipped at its ends with a simple form of indi cator to 

show whether the line is alive or dead. This consists of a li ght 
wheel with tangential points and balanced 011 a step bearin g. 
The repulsion of the air particles from th e points causes the 

wheel to rota te at high speed when the line is a live, unless th e 

wire is grounded. 
The lighting equipment of Amsterdam sub-station com­

prises three motor generator sets designed to receive 25-cycle 
power and deliver 60-cycle power. A 25-cycle system with 

motor generator sets for lighting purposes, although somewhat 
more expensive than a 60-cycle system with 60-eycle con­
verters, was considered preferable to the latter on account of 
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the superi ority of the low-frequency converters, and also on 

account of the opportunities given by the motor generators for 
lighting voltage regulation, either hand or automatic, to ,take 

care of all speed or load fluctuation s. Two of these motor 

generator sets are of 500-kw capacity each, the third being a 
small er one, r ated at 200 kw and intendecl for carrying the 

a ll -day load. One of the large sets is of suffic ient size to carry 
the full evenin g load fo r some time to come. leavi ng the other 
as a reserve, and space is provided at th e end of the station for 

a third la rge set when the load becomes so great as to re(1uire 

the two large ones, leaving no reserve with the present equip­
ment. 

It is of interest to note that thi s sub-s tation is designed for 

extension with the greatest easi:. For exampl e, although one 

of the ra ilway converters at present in sta lled is a spa re, space 
is provided for a future converter at the other encl of the station 

fo r a future motor generator set. In additi on to these reserves 

windings in the starting position. In the case of the large 

motor-generator sets this method was, of course, not available, 

as there are no transformers supplying these sets. To take 
care of the starting of these sets without the expense of dupli­

cate compensators with their sw itches, etc., use has been made 
oi th e primary windings of the railway step-down transformers. 

Taps are provided in these Y-connected primary windings and 
taken to an oil switch mechanically interlocked with the motor 

~witch, so that the large synchronous motor can be connected 

fir st to 6600 volts until it comes up to synchronism, after which 

it can be thrown over to 13,200 volts without danger of cross­
connecting these two sources of supply. The high-tension bus 

of this sub-station is div ided in two sections by means of knife 

s\vitches, with part of the converters and part of the motor gen­

erator sets on each section , so that at times of light load one 

section can be shut clown to clean up or to extend or repair the 

bus or any of its branches to and including the oil switches 

supplied from it. The incoming line is cut into · 

either or both sections of the bus. 
Ca reful provision has been made for obtain­

ing proper phase relation of the 60-cycle gen­
erato rs. After the motor generator sets have 

been brought up to speed and locked in step 
with the supply circuits, it is obvious that the 
genera tor s may have any one of several phase 

relations, owing to the fact that the generators 
have more poles than the motors. Provision 
has been made for slipping the motors back 

one pole a t a t:me by means of field reversing 
swi tches until the generators are in phase with 

each e ther. The generators supply three­
pha e>e currents at 2300 volts to one set of bus­
bars. from which power is taken to five fifty­

light consta nt-current transformers for arc 
circuits. and to twelve outgoing incandescent 

lighting feede r circuit s, eight of which are pro­
vicl ecl with C. R. regulators and compensated 
vol trneters. 

Ai\lS TERlJ,\ 1\1 SUB-SL\TlON, SIJO\\ IN G HI GH-T EX SIOK LINE SUPPORTS 

Provision 1s made fo r obtaining energy 

rccorcl s on th e syste:11 by n-ean :o of an induc­
tion recording wattmeter on each of the main 
generators of the power station, and a record-

and spaces for futnrc reserves th e station is built alJOut mid­

way of the lot so that 1: ither end o f the bu il cl ing c:1 11 be ex­

tcrnled fo r eve11 further additions, one end fur lighting and the 

other end fur railway. The s,vitchboanl. 60 ft. in length. is 
continuous, with railway panels a t one end in front of the rail­

way machines and lighting panels a t the oth er end in front of 

the lighting machines. Blank panels have been provided in the 

hoard for future converter and lighting motor-generator sets 
io r which space is provided in station. 

Of the two large motor-generator sets the motors are wound 

for 13.200 volt s. thus doing away with step-clown transformers. 
The smaller set is provided with a three-phase step-down trans­

former giYing 370 volts, the same as the transfo rmers for the 
converters, so that in case this transformer is crippl ed the 

small synch ronous motor-generator set could be supplied from 
one of the ra ilway t ransform ers. Each motor-generator set is 
provided with its own direct-connected exciter. The small 

motor-generator set is started just as a re the conyerters, by 

means of alternating currents introduced dire :: tly into th e 

motor windings. these currents being of lower voltage than 

normal, and thi s lower voltage being obtained by means of a 

starting switch, which cuts in only part of the transformer 

ing wattmeter on the output of each converter and each motor­
generator set. Tl·c fast s~ t of wattmeters gives the total out­

put of the steam power pl ant , whil e the second gives the sub­
station output. the difference being the power lost in trans-

1111ss1011 lines. transformers, converters and motor generator 
sets. 

MACHINE SHOP 

The layout in the wing is an unusual one for an interurban 

power house. A space. 50 ft. x 25 ft .. is utilized as a machine 
shop, and it is equipped with lathe, drill press, planer, shaper 

ancl other tools that mi ght be required in caring for a plant of 
this kind. There is a large store room fitted up for the sys­
tematic handling of duplicate parts and supplies of all kinds. 
A third is arran ged for a drafting room, and it is fitted with 

tables and necessary apparatus, and file s for the convenient 
handling of drawin ~s and blue prints. Adjoining this room 
the chief engineer ha s a private office and connected to it is a 
private hath room. Adjoining th e boiler room is a large toilet 

room equipped with tubs, shower bath and individual metal 
lockers for th e use of the n1 en. 

The entire plans for the building-s, electrical apparatus, en­

gines and all features of the installation were designed under 
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i11g extra on city lines, then goi ng to the 

Fonda-Gloversville, and fi11 ally the interurban 
lines. The electric sys tem is operated in two 
divisions, the entire system being in charge of 
H. 0. Rockwell , who has the title of assistant 
general superintendent. 

PARKS ,\ ND ,\l\1 USEMEN TS 

P,\SSENGER STATION AND H E1\DQU,\RT E l{ S lnJILIHi\:G .\T GLO\'ERS \ 'I LLE 

T he company owns and operates Sacanclaga 
Park, a beautiful natural park located on the 
river of the same name, and a lmost surrounded 
by mountains, the foot -hill s of the Adiron­

dacks. The company property embraces 250 
acres, which have been laid out and improved 
by professional landscape arti sts. The river 
was clammed in two places, makin g a shallow 
pond whi ch affo rds excellent bath ing and boat­
ing. The company has a number of steel row­

boats, and there is a toboggan slide into the 
river, use of whi ch is free to bathers who pay 
25 cents for bathing suits. The toboggans are 
clra,vn up by endless chains. T he park is 
thoroughly sewered and is laid out with water 

the supervision of Charles I-I. Ledlie, con,;ulting engi neer, St. 

Louis, and were carried out by I I. 0. Rockwell. resident engi­
neet·, and \ 1V. \V. Guest, chi ef 

draughtsman. A ll electri cal 
equipment was in stall ed by 

the General E lect ric Com­
pany, while the engines, feed­
water pumps, tower pumps 

and piping were installed by 
the Allis-Chalmers Company. 

ORGANIZATION AND O P ERA­

TION 

pipes delivering sp ring water, whi ch comes from the moun­
ta ins, 3 mi les av,1ay. A large port ion of the park is laid out 

The company's headquarters 
is at Gloversville in a hand­
some brick st ructure, which is 

also the station for both the 
electric and steam divisions. 
The entire system is covered 

by a private telephone lin e .ADIRO:\'D. \ CK INN, S.\ C1\ NDAG,\ P,\RK 

with streets, and building sites 
and summer cottages are 

leased to desirable appli cants. 
There are 150 cottages and 
several small hotels, in addi­
tion to Ad irondack Inn, oper­

ated by the company. This is 
equipped with every conveni ­

ence to be found in the most 
up-to-date hotels. T he build­
ing is illuminated th roughout 
with electricity, and each room 

has a bath room adjoi nin g. 
Accommodati ons arc provided 
fo r 200 guests. There is a 
large ball room adjoining, and 
frequent "hops" arc given to 
guests and favored visitors. with the exchange in the head-

quarters building. and the telephone system is conn ected with 
that of the Glens Telephone Company, of Gloversvil le. \ Va it­

ing rooms and ti cket offices are maintained in 

all towns. Baggage is checked on the elect ri c 

division, but on thi s portion of the sys tem 
there is no freight or express business, the 

reason for this being obvious when one con­
siders the close relationship existing between 
the company and the New York Central 

Railway. 
T hrough tickets are also sold from Sche­

nectady to the park at the encl of the steam 
line at the rate of $1.45 per round trip, good 
any time; and on Sundays, holidays and fo r 
picnics the rate of $ r.oo is made. Between 
Amsterdam and Schenectady the company 
sells a book for thirty clays, which gives 

fifty-four rides for $9.00. T he book is not 
transferable. 

The company pays its men 17¼, 18, 19 and 
20 cents, according to the amount of service. 
Promotion is by order of seniority, men start-

The park also has a dance pavilion which is let out to private 
par tie:;. There is a summer theater, beaut ifully situated at a 

SUi\ Ii\IE R Tl!E.\TER, S..-\ C\NDAG,\ P ,\RK 
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side of a wooded ravine having a stage backed by the river. A 
high-class vaudeville programme is given each evening during 
the season, attract ions being furnished by the J. W. Gorman 
Amusement Company, which has a circuit of a number of parks 
in New York State. 

Other attract ions include a railway baseball park, with 
scheduled league games, laughing gallery, in stalled by the 
Ingersoll Construction Company, of Pittsburg, and a steam­
operated merry-go- round of very elaborate design, manufac­
tured by G. A. Dentzel, of Philadelphia. The attractions men­
tioned are operated by the company, in addition to which there 
is a photograph gallery, restaurant and a number of fancy 
goods stands, fo r which privileges are let out. During the 
season there a re three daily concerts by Prouty's O rch estra, of 
Boston. The popularity of thi s resort will be apprec iated when 
it is stated that on July 4 the attendance was over 20,000. 

T he entire system affords a delightful route for pleasure 
seeker s, particularly the electric di vision, which, for a number 
of mil es, affords a view of the picturesque Mohawk Valley, 
backea by a range of mountains. T he l\ fohawk River, through 
which the aborigi nes were wont to ply the canoe, the old 
Albany turnpike, the E ri e Canal, through whi ch packet boats 
were operated in the early days of the last century, the Nev 
York Central, with its g reat steam rai lroad of four tracks, and 
the double-track elect ric line, a ll paralle l. give stri king ev idence 
of the remarkable advances in the way of transporta tion facil­
iti es afford ed in the valley of the Mohawk for the last 100 
yea rs. 

---•♦----

THE ALBANY & HUDSON THIRD-RAIL SYSTEM 

T he fertil e territory to the south of A lbany is being de­
H loped by the Albany & Hud son Rai lroad Company, whose line 
from A lbany to Hud son, through the counti es of Columbia and 
Rensselaer, and touching a number of small town s, was placed 
111 operation in November, 1900. Ove r a portion of the distance 
the line follows the New York Central & Hudson Ri ver Rai l­
:·oad, but o,·er the remaining portion it is back in the cou ntry at 
some di stance from th e river. 

T he line in question is the only third-rail elec tric road in 
Easte rn New York, and at the ti me of its const ructi on it was 
looked upon as one of the highest examples of third-rail prac­
tice in the country. The enterprise was fully described in the 
STREET R AI LWAY JOURNAL of Feb. 2, 1901, and as few changes 
l,a,·e been made since that time, a brief review only is neces­
sary. 

Current fo r the operation of th e road is suppli ed from the 
water-power plant situated in Kinderhook Creek, IO miles north 
of Hudson. Four va ri eti es of generating apparatus are in­
stalled at this house. making it a very novel combination. These 
i1!clude rai lway ci rcu its, operat ing at 25 cycles, lighting cir­
Cllits operating a t 60 cycles, direct-current generators for the 
section of the line adjoining the house, and an auxiliary steam 
plant. The main building is 82 ft. x 142 ft., containing the 
water-wheels, dynamos and engines, whi le the boiler house is 
52 ft. x So ft. \ Vater is brought from the dam in two 7¾ ft. 
penstocks. These penstocks are tapped by pipes leading to the 
turbines which are placed along the side of the house adjoining 
the river. The turbines are in the lower of a series of three 
i!oors into which the bay on that side of th e building is divided. 
They are ten in number, of various capacities for running the 
different generators, exc iters, etc. They are of the Victor type, 
supplied by the Stilwell -Bierce & Smith-Vai le Company, of 
Dayton. The generators extend into the main building, and be-

yond these are the engines so situated that they may be readily 
coupled to the shafts of the generators. The engines are three 
in number, two 1000-hp Ball & Wood marine type, and one 750-
hp Buckeye cross-compound condensing horizontal type. The 
first two of the engines are arranged to drive 750-kw genera­
tors, while the other engine has two shafts in line with two 250-
kw single-phase generators. There are three Bulkley injector 
type condensers, one for each engine, and the condensers have 
a duplicate system of piping, by which they receive water from 
the penstocks. 

Two feed-water pumps are arranged to take water from the 
penstocks or from the hot well. Steam is furnished by three 
500-hp Aultman & Taylor water-tube boilers. Natural draft is 
used, th e chimney being 125 ft. tall x 6¾ ft. flue. 

As the power station is close to the main line, a considerable 
portion of the power generated is direct current. Two 200-kw 
direct-current generators are connected to water-wheels. 

For the high-tension transmission there are three 750-kw, 25-
cycle, three-phase generators, delivering 12,000 volts directly 
from their windings. Exc iting current for the field is gen­
erated by two 60-volt exc iters, driven by independent water­
wheels. 

Switches are located in two galleries above the water-wheels. 
T he switchboards are located in the first gallery, and include 
panels for the exciter, the three-phase generators, single 60-
cycle generators for li ghting, and the 600-volt railway genera­
tors; each set being separated by passage-ways. The several 
switch and transformer cells are in the upper gallery, and in­
clude oil switches, separated by soapstone barriers, oil poten­
tia l, and current transformers electrically connected to instru­
ments on the switchboard panel, being of the usual type now 
employed by the General Electric Company, but which were ad­
vanced departures at the time this station was installed. The 
instruments on the switchboards are supplied by instrument 
transformers, and no high-tension lines are brought to the 
board. The outgoing feeder lines are protected by high-tension 
fu se blocks of the explosion type. The high-tension lines are 
mounted on 35-ft. poles, spaced 100 ft. apart. At the top of the 
pole is a cross-arm carrying lighting lines, and below this are 
cross-arms carrying duplicate three-phase 25-cycle lines. Lines 
are mounted on 5-in. triple petticoat porcelain insulators. The 
wires are No. I and No. 4 copper. There are three sub-sta­
tions located at Hudson, North Chatham and East Greenbush. 
The stations at Hudson and East Greenbush are in buildings 

des igned exclusively fo r the purpose, while the North Chatham 

station is a part of the railway stat ion containing express room, 
waiting room and ticket offi ce. The equipment of each station 
includes one 200-kw and one 400-kw rotary converters, sup­
plied with air-blast transformers, oil switches , switchboards, 
?. nd other standard General E lect ri c equipment. 

The third-rail is sectioned at the sub-stations, there being 
two feeder panels in each sub-station, one feeding north, and 
the other feeding south. The third rail is of So-lb. T, the same 
as the track rail, but it is made in lower carbon, thereby reduc­
ing its electrical resistance. The ties for the track are spaced 
on 2-ft. centers, and every fifth tie is extended to form a support 
for the third-rail insulators. Insulators are made of wooden 
l,Iocks, topped with malleable cast-iron caps. At all points 
where the road crosses highways or farm lanes, the third rail 
is interrupted, but the circuit is maintained by cable connec­
tion placed underground. For collecting the current there are 
four contact shoes, two for each side. As the road is single­
track, and there is only one third rail, only two shoes are in 
t,se at any given time. There is a switch on the platform of the 
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car which enables the motorman to place the con~roller upon 
' 

either pair of shoes, or the trolley wheel. 
The car equipment of the road is uf very high class, and in­

cludes thirty-six cars. The regular passenger coaches are 53 
ft. 6 ins. over all, and are in two types. Cars designed for 
summer use have low drop windows, and are finished in white 
ash and light colored bird's-eye maple, while the winter cars 
have mahogany finish, elaborately inlaid. The summer cars 
have slat seats, while the winter cars have H eywood Brothers 
& \Vakefield-·wheeler patent seats, upholstered in carpet. A 
portion of these cars have smoking compartments, while other s 
are designed for handling baggage and express. The summer 
cars have four General Electric 57 motors, while the winter 
cars have General Electric 51 motors. The type-M control is 
used, and cars are coupled in trains of two and sometimes three. 
The company is obliged to run the cars singly in the cities of 
A lbany and Hudson, where they run over the streets. The 
company has four 43-ft. express cars, and does quite an exten­
sive express business. Of course, in the city streets, the trolley 

.is used. The road is run on steam railroad principles, and the 
line is covered by both telephone and telegraph, the former be­
ing used for despatching cars. The company is installing a 
semaphore block signal system, which is to be operated by sta­
tion agents, and which will cover three stations. 

Motormen and conductors are obliged to pass a very rigid 
examination as to their knowledge of operating and equipment, 
and each man is examined three times a year. The company 
states that not one man in ten who applies for a position is able 
to pass the examination, which is evidence as to the care used 
in making safe operation the all-important item. 

The company operates Electric Park, located on a beautiful 
sheet of water, known as Kinderhook Lake. It is equipped 
with all desirable accessories for a park of this kind, including 
a large summer theater, whe're vaudeville performances are 
given every afternoon and evening. The park is run strictly 
on temperance principles, and is well patronized by the best 
class of people from Albany and Hudson. While the park is 
not self-sustaining, it is a great inducement to travel, and adds 
greatly to the receipts of the road. On July 4, of this year, the 
company handled over 12,000 people, without a single accident, 
and the only delays were caused by the drawbridge at Alban;7. 
These 'delays made it very difficult to operate on schedule, but 
by issuing eighty-one special orders the system was kept 
moving in very satisfactory shape, and without a single break­
down in cars or equipment. 

At the present time, the company is lengthening out all sid­
ings, laying about 4 miles of track in this manner, with the 
view of ultimately double-tracking the entire road. The opera­
tion of the road is at present in the hands of J. S. Gillespie, who 
was formerly assistant division superintendent of the Baltimore 
& Ohio Railroad. 

The officers of the company are: C. L. Rossiter, president; 
A . M. Young, first vice-president; George G. Blakeslee, second 
vice-president and general manager; L. B. Grant, secretary; 
H. G. Runkle, treasurer; R. P. Leavitt, electrical engineer; J. 
Bersel, mechanical engineer, and J. S. Gillespie, superinten­
dent. 

For five months last year the company was in the hands of a 
receiver, Mr. Blakeslee, the present general manager. It was 
reorganized on March 1, 1903, with the officials here named. 
During the five months of the receivership, which were the 
poorest of the year, the road paid all operating expenses and 
earned money enough to pay all fixed charges, including bond 
interest. 

SCHENECTADY'S CITYt SUBURBAN, AND INTERURBAN 
ELECTRIC RAILWAY FACILITIES 

It would be hard to find a better example of the rapid ad­
vancement of the electric railway industry than that afforded 
by the growth of the Schenectady Railway Comp~ny. O~ly a 
few years ago, in 1894, this system consisted of 2 miles of smgle 
track with an equipment of four closed cars. T he manage­
ment at that time seriously considered the advisability of 
cutting down the service to three cars on account of the lack 
of patronage, but to-day it is operating over 75 miles of track 
and has in course of construction about thirty-six additional 
miles, while its equipment has increased to ove r 100 cars, hand­
ling during th e year closed, July 30, 1903, over 7,000,000 pas­
sengers. 

Schenectady is now the hub of an electric rail way system 
extending like the spokes of a wheel in all direc tions. T o the 

SCII ENECTADY-ALD.\NY LI NE OVER OLD STONE T U RNPIKE 

north, a double-track road to Ballston Spa and Saratoga, a dis­
tance of 22 miles, is about completed. To the east, a double­
track road to Troy, a distance of 16 miles, was completed in 
March of the present year. To the southeast, a double-track 
road to A lbany, a distance of 15,½ miles, has been in operation 
for over two years. To the south, a road is contemplated to 
South Schenectady and Altamont, a distance of I I miles; while 
to the west a connection has been made with the Fonda, Johns­
town & Gloversville Railroad, making it possible to ride from 
Albany to Gloversville, a di stance of 50 miles~ without change 
of cars. 

The extraordinary growth of this system may be attributed 
to the rapid increase in the population of the city of Schenec­
tady, due to the development of the two large industries-th~ 
General E lectric Company and the A merican Locomotive Com­
pany. The increase in the population of the city is shown by 
the foll owing table: 

1880 . . . . ... ... ... ..... . .. . ... 13,655 
1890 .. .. .. ....... . ..... . ..... 19,902 
1892 . ........................ 22,730 

1899 ........ , ................ 28,79 I 
1900 ......................... 31 ,683 
1902 ......................... 53,000 

The average number of employees of the General E lectr ic 
Company and American Locomotive Company is as fo llows: 
1891, 4457 ; 1901 , 10,827; 1903, fir st quarter, 15,408; with a total 
annual pay roll of nearly $2,000,000. 

The development during the last year has been similar to that 
of some of the Western boom cities. Entire new districts have 
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Geen laid out and 1475 houses erected and occupied. Schenec­
tady is also the home of Union College, one of the oldest in­

stitutions of learning in the country. 
OPER,\TION 

In th e city of Schenectady six lines are operated under the 
fo llowing headway: State Street-Scotia, 10 minutes; Bellevue­

,\queduct, 7,½ minutes; U nion Avenue, 7,½ minutes; "A'' Belt, 
5 minutes; "B" Belt, 5 minutes; State S tree t Stub, 15 minutes. 
T hese lines cover 22.66 miles within the city limits. 

One of the most difficult problems the company had to con­

tend with was the handling of the la rge number of employees 
of the General E lectric Company in the short space of time 
a llowed before and after shop hours. The company has suc­

cess fully solved th e problem by the building of a loop at the 
entrance to the works with the necessary storage tracks from 
which extra ca rs can be fed into the ma in line without inter-

.. 

fa re, 25 cents. Commutation books, containing fifty-two tickets 

and limited to one month are furnished for $7.50. Although 
all the lines controlled by this company abound in most pic­

turesque scenery, that afforded to passengers on the Troy 
division is especially notable. At points on this line views of 
the beautiful Mohawk V alley, the Adirondack, Catskill and 

Green Mountain ranges may be obtained, providing a panorama 
of river and mountain scenery which can hardly be excelled in 
any other part of the country. 

With the completion of the Ballston-Saratoga division pas­

sengers will be taken from A lbany and Troy by means of a 
cut -off around the city of Schenectady directly to Saratoga in 
about an hour' s time. In order to make thi s possible the com­

pany is erecting, near the Aqueduct , and just outside of the 
north erly city limits of Schenectady, a double-track steel 

bridge, having a total length of r ,769.53 ft. This is being built 

Lll\'E COXSTRUCTIO:'{ FOR DOUBLE-T RACK, \\'!Tll POLE AT ONE SIDE- BRIDGE CROSSING MOHAWK RIV ER 

rupting the regular tra ffic. 1 n this manner about 3000 people 
a re loaded and unload ed from the ca rs in less than half an hour 

without any apparent di scomfort. In order to accommodate 
the large number of employees of the General Ele::t ri c and 
A merican Locomotive Compan:cs who live in neighboring 
towns, special cars arc run directly from the ,vorks over a ll 
interurban lines both morning and night. 

INTERURHAJ\' LINES 

Both the Troy and A lbany divi sions a re operated on a 15-
minute headway from 9 a. 111 . to 8 p. m .. and on a 30-minute 
headway at other hours of the clay. On the hour a special ser­
vice has been establi shed between Schenectady and A lbany, 
called the "Schenectady-Albany L imited." T he trip is made 

in 45 minutes, without stops outside the city limits, no extra 
fare being charged. A similar service wi ll soon be put into 
effect on the Troy division. Round trip tickets to Troy and 
A lbany a re sold at 40 cents, and are interchangeable; single 

by the A merican Bridge Company, and is of the riveted lattice 
truss type, resting on ten concrete and masonry piers. This 

bridge will be 45 ft. above low water. 
TERMI NA L STATION 

The company has made the necessa ry plans for a large ter-
minal station in th e center of the city of Schenectady. In this 

stat ion will be located the executive offices of the company and 
the offices of the various depa rtments. The building will also 
contain suites of offices wh(ch will be rented. This terminal 
station will have a commodious waiting room. The interurban 
cars, as well as some of the city local cars, will loop around this 
office building, thus enabling the Albany, Troy, Saratoga, Am­
sterdam, Johnstown and Gloversville passengers to be con­
veniently transferred to the cars desired. This terminal station 
will be the first of its kind erected in any of the Eastern cities. 

ROLLING STOCK 
The rolling stock of the company is of the most modern type, 

equipped throughout with electrical apparatus manufactured by 
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the Genera l E lectric Company. A brief description fo llows : 
CITY CAl<S 

20 single-truck closed cars ec1uippe d with two G. E. -67 motors. 
8 single-truck closed ca rs equipped with two G. E. -57 motors. 
4 double-truck closed duplex cars equ ipped with G. E.-52 m otors. 
tl eight -bench and t we lve nin c- bencl; s ingle-truck open cars, equipped with 

G. E-67 motor.~. 
J:l thirteen-bench double-truck open ca rs, equipped with G. E .- (i7 moto1·,. 

lNTE. l{ URI.lA N C,\R S 
1~ -10-ft. double-truck closed ca r s, equ ipped wit h G . E .-57 motor5. 
lo 47-ft. doubk-trnck closed ca rs, with smokin g compartment , c·q ui11pt·d with 

G. E. -57 and G. E. -73 motors. 
ti 51-ft . double- truck semi-co nve rtib le cars, equipped with r.. E.-,:l motors 

i\ ll SC l~LL:\ ~ IWll S EQlTIPME NT 
ll motor fl ats. 

~5 du111p car ,;. 
I) express cars 
3 rotary snow plows. 
3 small s now plow s. 
1 sprinkling cr,r. 
1 :;and car. 

The cars owned by the company were furni shed by the St. 

Louis. Brill, Stephenson, Laconi a and J ones ca r companies. 

Sii\'GLE-TRUCK CITY C. \ R 

CAI{ FOR LOCAL SE I{ VI CE 0:\ I XTE R UR U.\ N DIVISION 

T he latest equipments are the six SI-ft. Brill semi -convertible 
ca rs. T he interior of these cars is divided into two compart­

ments, separated by hard-wood partitions, having single sliding 
doors. The smokin g compartment is l I ft. IO ins. long, and th e 

passenger compa rtment , 27 ft. Io ins. long. Both compa rtments 
are furni shed in dull mahogany, handsomely carved: and with a 
cei ling of bird's-eye maple with gold stripings. Seats are uphol­

stered in leather. T he platfo rms have enclosed round-end ves­
tibules sheathed with steel. T he trucks are equipped with four 
General E lectric 73 motors, and the General E lectri c type-M 
system of train control is used. 

A ll of the company's interurban cars a rc equipped with the 
Magann system of air brakes. The storage tank, capable of 
holding air a t 250 lbs. pressu re, is suspend ed below the car. 
A t all ca r houses and sub-stations compressor outfits are ar­
ranged to supply a full charge of air in less than T minute. 
T he Albany cars arc fitted with the F lood emergency track 

shoe-brake, as it is considered necessary to take extra pre­
cauti on on account of the 10 per cent gracle in A lbany. The 

shoe is pick shaped, and the wheel run s up on it and becomes 
locked, the track bearing onto the lowe r side of th e pick. The 
brake is operated by a hand lever. A view of a tru ck equipped 
with thi s brake is shown. 

A ll cars 0 11 th e Troy divi sion carry mail Loxes 011 th e front 
end, ~111d if they des ire to do so people along the route may stop 
ca rs to mai l letters. 

TRA CK AK D LTN E COXST RUCTlO N 

A ll interurban tracks ar e laid with 75-lb. T-rail s, th oroughly 
ballasted with either gravel or broken stone 1 ft. under the ti cs. 
and filled up even with the base of ra il. Tracks are well 
trenched, and careful attention has been paid to drainage, 
several miles of 6-in. ti le having been laid a longside and be­
tween tracks. 

On the city lines 7-in . to 9-i11 . girder rails, Lorain Steel Com-

IJ U PLE., CO;'\\' ERTIDLE CAR 

S PECL\L CAR FOR EXPR ESS 

pany"s section, ar c u:-,ed. Section houses provided with hand 
cars and a ll necessary track tools are maintained at several 

points on the interurban lines, and the tracks are carefully in­
spected dai ly. \Va rning signal s arc provided at all danger 

· points and clu ·te rs of lights mark these spots at night. 
All stati ons or stops along the lines are gi ven numbers · in 

consecuti ve order, which are announced by the conductor. thus 
making it impossible for passengers to become confused as to 
their ,vhcrcabouts either by day or night. 

T he overhead work on th<' present system is all span con­

struction, with 35-ft. and 40-ft. chestnut poles set 100 ft. apart. 
Center pole, double-bracket const ruction has been installed on 

the Ballston division , 35-ft. octagonal ye llow pine poles cm­
hcdcled in concrete being used. T he tracks on the latter di vision 

a re on 13-ft. centers and the roadbed is g raded 29 ft. 
The troll ey \\'ire on in te rttrl an lines is 0000 grooved, and on 

city lines ooo grooved. 
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There a re several bridges on the system. At the Scotia cross­
ing of the l\Ioha\',rk River the company extended the pi ers of 
the county wagon bridge and erected a superstructure of its 
own. The bridge consists of eight spans of pony truss type. 

T he total length of the bridge is 773 ft., of which 396 ft. is laid 
with single track and 372 ft. double track. there being a siding 
on th e bridge. On the Troy division there is a steel trestle 203 
ft. long, with an average height of 16 ¼ ft., and on the Aqueduct 
line there is a pony lattice bridge rn3 ft. long with an average 
height of 26¼ ft. 

CAR HOUSES AND REPAIR SHOPS 

The company has car houses on Fuller Street and on McClel-

INT E RU RBAN TRUCK EQUI PPED WITH EME RGENCY DRAKE 

Ian Street, Schenec tady, the latter having been recently erected. 
T he building is 300 ft. long by 116 ft. wide. It is of brick, with 
ti mber roof, and has eight tracks, each entrance be ing pro­
vided with I{innear rolling doors. In the center four of the 
tracks have pits 75 ft. long, and at one side there are two tracks 
having pits 75 ft. long. The fir st menti oned pit has a brick wall 
through the center. One section of the building is partitioned 
off for a blacksmith and machin e shop, 17 ft. wide by 42 ft. long. 

ROTARY SNOW PLOW'S 

One of the tracks extends through this shop. Included in the 
equipment of this shop is a 21-in. Barnes drill press, a Buffalo 
forge, a Ko. 3 Challenge tool gri nder and a 4-ton Harrington 
hoist, together with all other necessary equipment for handling 
light repairs. The bu ilding has a wing 66 ft. long by 25 ft. · 
wide. The front portion is used for the receiver's room. The 
center room is for employees, and is provided with individual 
lockers extending enti rely around the sides of the room. Open­
ing from this is a large toilet room. In the rear is a stock room 
and office for the storekeeper, with a separate room for the shop 
employees. 

The F uller Street lay-out includes several buildings, being 
the original car houses and shops of the company. On'e entire 
side is utilized for freight and express business. It is equipped 
with double doors and has a track at the side of the house. The 
other side of the house is utilized for the main repai r shop. The 

equipment includes a rno-ton 40-in. x 9-in. Niles wheel press, 
a 36-in. x 16-in. Fitchburg wheel lathe, a 36-in. Niles boring 
mill, an 18-in. x 8-in. Reed lathe, a 21-in. Barnes drill press, a 
Yankee drill grinder, a 4-ft. x 4-ft. Buffalo forge, a No. 4 Chal­
lenge tool grinder, two Patten motor lifts and a 5-ton 17-ft. 
span l\1orris crane. 

Plans have been completed and work will shortly start on a 
very complete repair shop, and when this is completed the 
Fuller Street shop will be used exclusively for a car house. 
The new building will be in three sections, the outside measure­
ments being 201 ft. x 2IO ft. 4 ins. The first section will include 
an armature room, machine and blacksmith shops. Adjoining 
it will be an erecting room which will have 300 ft. of pits. The 
center sect ion will have two floors. The front is to be utilized 
fo r offi ces and the balance of the section will be utilized for 
storerooms. The fir st floor has a steam road track running 
through it . In front there is a team entrance provided with a 
platform scale. In the rear will be a large storeyard for rails, 
ties, spec ial work and other large material. The third portion 
of the building will have three tracks and will be divided in the 

IL\ ULI!':G l\l ATE IU.\L FOR RO.\D CO:--JSTRUCTION 

center, the front being fo r the paint shop and the rear for 
carpenter shop. In addition to the machinery already owned, 
which will be centralized here, the company will purchase two 
r 5-ton hand-operated cranes, a power rail bender, a motor flat 
car equipped with an electrically-driven crane of_5 tons capa­
city, shapers, planers, boring mills and other machine shop 
equipment. The pits will be open, provided with concrete piers, 
and will have tracks provided with hydraulic jacks. 

In Schenectady the company has a well-equipped emergency 
house, with tower wagons provided also with hose crossings, 
tools and wire. T he house is arranged similar to a fire engine 
house and is connected with the fire department alarm system. 
.The wagons respond to calls in all districts covered by the 
lighting and railway system. Four men are in constant at­
tendance. 

FREIGHT AND EXPRESS 

The freight and express business of the company is very 
extensive. It is practically all through business between Al­
bany and Schenectady. It is expected that arrangements will 
soon be made for a similar service on the Troy and other 
divisions. The freight and express business is conducted by the 
Electric Express Company, which maintains a distinct or­
ganization. Freight stations have been established in both 
Schenectady and Albany, the latter being in connection with 
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the station of the United Traction Company. The business is 

divided into three classes. Class A, provides wagon service at 
both ends, handled a t 30 cents per cwt.; Class B, goods which 
are not handled at either end, ro cents per cwt.; Class C, goods 
which require wagon service at only one end, 15 ce nts per cwt. 

SCEN E IN THE FREI GHT STATION 

The company maintains three double and three single teams in 
Schenectady, and one double team and two singles in A lbany. 
The cars make four round trips per day, and have a running 

time between cities of an hour and fifteen minutes. The cars 
are equipped so that they may be run two or more together in 

multiple unit. The electric road handles no free baggage. The 
express company calls for trunks in either city and delivers 

them in the other at 40 cents each. There was formerly a large 
amount of trucking between the two cities, but the electric line 
has wholly done away with this practice. A bout four-fifths of 

months a suspension of five days; the third time within six 
months the offender is called before the superin tendent fo r 

trial. 
BENEFIT ASSOCIATION 

A second story has been recently added lo the Fuller St reet 
car house and fitt ed up with an unusually complete club room 
for the employees. T he four front rooms a re utili zed for the 
office of the master mechanic, the company's physician, the ex­
press manager and office of the benefit associa tion. The club 
rooms include a billiard and pool room, a locker room, wash 
room- with bath tubs and shower baths, two bowling a lleys with 

platform for spectators, a reading room and an assembly room 
with platform and stage. T he partitions between the assembly 
room and reading room arc vertical sliding doors, so that the 

rooms can be thrown together for large assembli es. T he dues 
of the association are 50 cents a month , ·which is deducted from 
the pay of the men each month. The constitution provides that 
if the fund is not sufficient to meet the obligations the board 
of trustees shall have the right to assess each member not to 

exceed an additional 50 cents a month. Disability by reason 
of acc ident or sickness insures the member an income of $r.oo 
per day for a period not to exceed ninety days. The death of a 

m~mber provides an insurance of $150. The manageme nt of 
the association is vested in a chairman and six members. The 

chairman is always an officer of th e Schenectady Railway Com­
pany, who appoints three members of the board of trustees, 
the other three being elected by a maj ority vote of the men. 

PLEASURE TRAFFIC 

The company has purchased a la rge tract of land at the cast 
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I the business is made up of incoming goods 

purchased by Schenectady merchants. Re­
cent figure s on freight business are shown 
herewith: 
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ADVERTISING 

· The company handles is own advertising, 

the patronage being largely local. and a charge 

of $7.50 per car per month is made. 

Y erticle Sli, lin!!: Tlonr Openin~ Cluak lloom If.ti~_~ - k 1 

I ~- ----~ :,::~::. :,~:.,~ = = == ~ j TIM<Hsss R~,n Poo, ~l[ ! 

ll -!2-s!"Z_ =-_=m:_ ::::::'i!_ -:=_ -~--~-=- _lzE __ =iii_=-_'lz'zZ_ ~z.c:::~,_=· ==~=Il1lci'::'::!Ja 1=·d R=oo=m ~=l\[,fcts le=•,· ~--•~ii:-[ 
DISCIPLINE 

The company is extremely liberal in its , Ililliarrls ::IIP<' lrnnic's ___:; 

treatment of its employees. Promotion is by Otlice 

------ ----order of seniority. The men start extra on the 
city cars and are moved up to regular cars, 
extra on local interurban cars, and finally to 
regular on a limited interurban car. The 
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schedule of wages paid is as follows: City lines, 18 cents for 
the first three months and 20 cents thereafter; interurban lines, 

22_½ cents for the first year; 23 cents for the second year; 23 .½ 
cents for the third year; 24 cents for the fourth year, and 25 
cents for the fifth year. All men are allowed ten days vaca­
tion with full pay after one year's se rvice. The superintendent 

keeps a card index system, and a record of each man is kept 
in a filing case, together with application, medical examination 
and reports relative to his work. There are three ways of 
action in case of infraction of rules. First, by inspector; sec­
ond, by letter ; third, by a call before the superintendent. The 
latter action is seldom taken. The first failure to report on time 

calls for a suspension of two days. If repeated again within six 

end of Ballston Lake on the new branch, and is planning a 

very elaborate summer park. There will be a large casino, 
dance hall, pavilion, toboggan slide, merry-go-round, baseball 
park, trotting track and numerous other up-to-date features. 

The company now operates Brandywine Park, Schenectady, 
which is let ont to picnics. It contains a pavilion, refresh­
ment stands and other buildings. 

A very remunerative departure is the outing feature, adver­
tised as ''Twilight Trolley Tours." Special cars leave the city 
station each evening and run for 12 miles and return o\'er one 

of the interurban divisions. The cars are decorated with col­
ered incandescent lights, and have a shi eld, star or crescent on 

the front dash. These ornaments are wired with a single 
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terminal, and the cars are used in regular service during the 
day. A charge of 25 cents is made for the ride, and the load 
is limited to the seating capacity of the thirteen-bench open 
cars. 

LIGHTING DEPARTMENT 

In addition to the express company the Schenectady Railway 
Company also operates the lighting and gas companies. The 
insta lled load of the lighting company amounts to an eq uivalent 

nf a bout 84,000 16-cp lamps, \\'hilc tlie meters for measuring 

thi s current number 4550. \Vhile a great deal of the li ghting 
is used for stores and signs , yet over 50 per cent of the light 
is used for dom estic purposes. T his fact and the gr eat number 
of meters installed in proportion to the population is one of the 
features of the lighting system. T he lightin g company also 
furnish es th e power for lighting the street lamps of the city, 
the series alternating-tub transformer system, with inclosed 
a rc lamps being used. Current is obtai ned from Sp:er'.,_ Falls , 

I J 

The distributing system in the center of the city will be 
mainly underground, ducts being laid for this purpose and the 
cable now being in process of installation. 

The system consists of 60-cycle, single-phase, 2300-volt 
primaries, with manholes and subway transformers and a 
system of three-wire secondary mains. The outlying portions 
of the city will be fed by means of underground cables through 
the business part, then changing to overhead feeders. The 

system of three-wire secondaries and banded transformers is 
used wherever convenient, individual transformers only being 
used in isolated cases. 

A contract has j ust been obtained from the city of Schenec­
tady fo r furnishing apparatus (pumps, motors, etc.) and power 
for pumping water used fo r public purposes. This plant will 
consist of verti cal high-head turbine centrifugal pumps of a 
capacity of 12,000.000 gals. daily, direc t-connected to 800-hp. 
.+O-cyc le induction irntors, This will be one of the first installa-

Street Ra ilwnv J,,.,,,, r:al 

CROSS SECTTON OF M.\CHINE SHOP 

:d echani : ville, and th e General Electric Company in a similar 
manner to the railway current, and is supplied to the Dock 
Street sub-station, Schenectady. The apparatus consists at 
present of motor-generator sets and of static transformers. 
Owi ng to lack of capacity three of the feeders are run on 40 
cycles, but the intention is ultimately, when the new Dock 
Street station is completed, to furn ish 60 cycles throughout. 
The new Dock Street station will contain three 500-kw and 
three 250-kw motor-generator sets, and will be a model in 
every respect, using the most up-to-date switching and other 
apparatus. 

tions of its kind in the wo rld, and will be unique in type, and it 
is proposed to make it a model. 

GAS LIGHTING 

The recent purchase of the Mohawk Gas Company has added 
another link to the company's properties. Extensive plans have 
been made to rebuild and add to the local plant, some of the 
work having been already completed. The maximum capacity 
of the generating plant will be 1,750,000 cu. ft. The company 
is now serving 3500 customers, 60 per cent of them using pre­
payment meters. Both coal and water gas is manufactured. 
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POWEl{ SUPPLY 

The power used for operating the Schenectady Railway is 
furnished mainly by the Hudson River Water-Power Com­
pany from the large water-power plant at Mechanicsvill e, aug­

mented at times by the steam plant of the General E lectric 
Company. The power is transmitted from Mechanicsville at a 

voltage of 10,000 and a frequen cy of 40 cycles over two enti rely 
different routes. One of these transmission lines crosses the 
country about in a straight line from Mechani csville to the 

General Electric Works at Schenectady, touching Alpl aus and 
c:·ossing tl,e ~fohawk River at the Scioto Bri dge. T hi s is the 

TROY SUB-STATION 

main line, and consists of three ~o. 3 0. B. & S. 
bare copper wires mounted on double petticoat r 
porcelain insulators. The power transmitted 

over this line is used to supply the wants of 
both the General Electric Company and the 
Schenectady Railway Company. The power 
used by the railway company in the Dock 
Street sub-station is delivered by two No. 1 B. 

paper-insulated cables, each consisting of three No. r B. & S. 
stranded wires, made into a cable, to the new D ock Street 
station, instead of going direct to the General E lectric Works. 
The connection between the new Dock Street station and th e 

General Electric power house will be by three 3-conductor 
3-O B. & S. cables, placed in duct in the street. The line from 
the General Electric W orks to Mechanicsvi lle will remain un­

changed. 
T he Hudson Ri ver 'Nater-P0vver Company will furni sh 

power from another source, i. e., S pier Falls, situated ap­
proximately 40 miles from Schenectady, over a transmission 

t.: .~ .H.utan 1'1.111-.d 

S tnti on Light : 

lin e direct to the power house of the General 
E lectric Company. The voltage of thi s line 

will eventually be 30,000. 
A nother steam source for supplying power 

to the railway company, besides the present 

po,ver house o f th e General Electric Com­
pany, will he the large steam turbi ne station 
now being built hy the General Electric Com­

pany, which will contain at present three 
1500-kw Curti s steam turbine ~ets, and will 

use Stirling boilers and electr ic aux iliari es. 
The station is designecl. however , for a mu ch 

la rger capacity. 

DOCK STREET POWER HO USE 

T he old power house on Dock S treet 1s a 

one-story building, having a frontage on Dock 

Street of 74 ft., and extending I 19 ft. toward 
the tracks of th e N cw York Central Rai lroad 

,\.l',ltotarJ l'a.uel 

lln•q,tad e 01 
~tnrt.fiheos tnt :, e i,tad c 

- l ndicntil,g L uups 

& S. three-conductor cables, one being used 
exclusively for the railway load and the other 
for lighting the city, the current being trans-

j Li ghtnlllg .\rrc~te l' 

formed to 2300 volts for this purpose. 
The second transmission line starting from 

Mechanicsville passes along the canal through 

Watervliet, where it turns, and following the 
line of the Schenectady Railway Company's 
Troy division tracks, enters the Troy sub­

station of the company located at Lathams 
DIAGRAM OF WIRING CONNECTIONS OF TROY SU.J3-STATION 

Corners. From here three No. 2 B. & S. wires follow across 
country to th e A lbany sub-station of the Schenectady Railway 

Company, located at Karner, on the line of the company's A l­
bany division. Duplicate lines then follow the tracks located 
on the Albany-Schenect~dy turnpike into Schenectady, to the 
General Electric Works, thus making almost a circle from 
Mechanicsville around through the sub-stations and the General 
Electric Works back to Mechanicsville. \Vhen the new Dock 

Street sub-station is completed these transmission lines will be 
changed somewhat. The lines from the Albany sub-sta tion 
will be rebuilt to consist of duplicate aerial lines of No. I B. & 
S. hare copper from Albany sub-s tation to the ci ty limits. 
The current will then pass underground through duplicate 

Company. The sta tion is divided longitudinally by a party 
wall in to a boiler room on the south side and an engine and 
dynamo room on the north side. The u .-;e of steam has been 

di scontinued, although the machinery has not been di smantled. 
T he boi ler room contain s one Stirling an<l three Babcock & 
\Vilcox boilers, aggregating about 1030 hp, while the eng ine 
equipment consists of one E rie simple and two vertical \Vest­
inghouse compound; one Dall & \Vood having been sold re­

centl y. The ra ilway machinery at present operating in the 
station consists of three rotary converters, made by the Gen­

eral E lectric Company, each of 300-kw capaci ty and 760 r. p. m. 
There is a lso one 200-kw, 800 r. p. m. compound-wound General 
E lectric rotary converter. The 10,000-volt. 40-cycle, three-
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phase current from Mechanicsvi lle is fed into the three 300-kw 

rotary converters through n ine stati c transformers of the a ir 
blast type, each of I ro-kw capacity, and which transforms the 

voltage from ro,ooo to 372. 
The 200-kw rotary converter is fed through a 225-kw three­

phase air blast transformer. A ll of these transformers a re pro­
v ided with additi onal leads connected to the miclclle points of 
the secondary wi ndings in order that the rotary converters may 
be started from the alterna ting-current side at half voltage, 

thus cutti ng down the starting current. 
T he ra il way switchboard s a re of the standard Ge neral E lec­

tri c type fo r such installations, and are of black enamelled slate, 
provided with the usual circuit breakers, ammeter s, knife-blade 

switches. etc. One of the panels is provi ded with a total 
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tensi on panels are all of the General Electric standard pattern, 
provided with circuit breakers, ammeters, etc . 

The 10,000-volt panels a re provided with single-pole oil­
break switches, mounted in separate brick cells, about ro ft. 

back of the panels themselves. T he switches are provided 
with overload relays, and in the panels themselves are mounted 

hori zontal, edgewise, black oxycli zed finish, ammeters, volt­
meters, powe r factor indicators, and one round-pattern induc­

tion recording wattmeter. The bus-bars back of the panels are 
heavily in sulated and carri ed on an insulated iron frame-work. 

A ll of the 10,000-volt feeder s enter the station overhead and 

are connected with a suitable number of lightning arresters of 
th e Wirt type. At thi s station there is also an air compressor 

for use in connecti on with t,1e Magann air storage system. 

Air Compressor t'oundati ons 
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l'L\;-.; OF SUB-ST.\ TIO:- ,\ T BALLSTON 

T homson reco rdin g \\'a ttml'te r . T he 10,000-volt . opera ti ng 

~witchLoa rcl is placecl in a gallery above the low-tension boards, 
and is equipped with oil S\\' itches, ammeters, etc. 

TROY SUB-ST.\TIO.1\ 

T he T roy sub-station of the rai lway company is located at 
the in tersecti on of the Loudonvi lle Road and the Troy-Schenec­
tady T urnpike. T he lmikling is one-sto ry and cellar. 26 ft. x 

70 ft. T he stat ion is buil t o f br ick and is thoroughly fireproof 
in construction. T he fl oor is of concrete with a granolithi c top. 
T he apparatus consists o f three 300-k\\' rotary c01wer ters oper­

a ting at 760 r. p. m. The tran sformers a re of the three-phase 
a ir blast type, and are two in number. each of 330-kw capac ity. 
E ach com·erter is also prov ided with a reactive co il in the a lter­
nating-current side for the purpose of regulati ng the voltage. 
Par t of the cellar is made into an air blast chamber fo r the 
transforn:e rs. while in the oth~ r part of the cella r the cable 

work and wiring is ca r ried on insulators fastened to the walls 
and Cot1\'erter fo undations. T he switchboa rd is of black 
enamelled slate. and is made np of th ree direct-cur ren t fe eder 
panels. t\\'o direct-curren t rotary panels. two altern ating-cur­
rent rotary panels and three lo,ooo-volt panels. T he low-

Thi s a ir . compressor 1s operated by a 20-hp inclncti on motor 

belted to it. 
,\ L JJAN Y SUD-STATIO N 

T he A lbany sub-s tat ion is a one-story frame structure with 

ce lla r . occupyi ng a space 45 ft. sq. T he lot on which it stands 
is 75 ft. x 100 ft. T he appa ra tus installed in thi s sub-station is 
sim ila r to tha t in the Troy sub-sta ti on. 

BALLSTON S UB-ST ATION 

T hi s plant 1s in process o f constructi on, and is intended to 
fu rni sh current fo r th e operati on of the Ball ston division of 

the ra ilway company. T he fo llowing apparatus is in process of 
manufacture by the General Electric Company : 

T hree 300-kw, 40-cycle compound-wound General Electric 
rotary converter s running at 800 r. p. 111.; three air blast 220-kw 
transformers. provided with double secondary windings, one 
blower se t consisting of a 2-hp, three-phase induction motor, 

direct coupled to a 35-in. Buffalo forge fan; two 45-kilo-volt­
ampere air blast reactive coils; one 20-hp three-phase induction 
motor with two pulleys for operating a Magann compressor, 

and the necessary switchboard panels for the above apparatus. 
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NEW DOCK STREET SUB-STATION 

The property on which the new Dock Street sub-station is 
built has a frontage on Dock Street of 180 ft., while the dis­

tance on the rear next to the New York Central Railroad Com­
pany's tracks is 368 ft. The depth of the lot is 165 ft. The new 
,.uh-station is 165 ft. 8 ins. front by 45 ft. 2 ins. deep, and is of 
brick and steel construction, thoroughly fireproof throughout. 
The station is without a cellar for the reason that at times of 
freshets water from the Mohawk River and E ri e Canal 
ove rflows, and would, in all likelihood, flood the cella r. T he 

outside walls of the basement are faced with brown stone and 
the basement itself is divided off by means of brick partition 
walls into air blast chambers, bus-bar compartments and oi l­

switch cells. 
On the fir st floor is located all of the transforming apparatus, 

and this floor is of steel and concrete construct ion, and is 
finished as a "terrazza" floor. The railway apparatus to be 

placed in thi s sub-station consists of two 600-kw, 600-volt, six­
phase, 40-cycle rotary converters, together with two 90-kilo­

volt-ampere air blast stat ic transformers; two 300-kw, 600-volt, 
three-phase, 40-cycle rotary converters, and two 45-kilo-volt­
ampere air blast reactive coils, and six 1 ro-kw, ro,ooo-volt 

primary 40-cycle air blast transformers. Space has been left 

for a future 600-k\v rotary converter. 
All of the 10,000-volt bus-bars, etc. , are placed in the base­

ment betwee n brick and concrete barriers, and each phase is 
. thoroughly insulated. The transmission and primary lines 
leading to the -transformers are elec trically operated by means 
of the General Electric type-H oil switches. th ese switches be­
ing placed in brick cells. The switchboard panels are placed on 
the opposite side of the station from the Form H switches, and 
the operating voltage is reduced by means of potential and cur­
rent transformers so that at the switchboard panels it will 

not be greater than 150 volts. The current for operating the 
Form H switches is furni shed by means of a storage battery, 
built by the Electric Storage Battery Company, of Philadelphia, 

and consists of fifty-five type E-9 cells. The ro.ooo-volt bus­
bars are arranged so that they can be sect ionalized by means 

of knife disconnecting switches. A ll of the switchboard panels 
are .of black enamelled slate, and th e in st rum ents have the 
marine fini sh. Each of the three-phase incoming line panels 

has a capacity of 4000 kw at 10,000 volts, and each panel con­
tain s the following: 

One hori zontal edgewi se· ammeter, one hori zontal edgewise 

voltmeter, one <louble-pull overload relay with lamp for indi ­
cating the open and closed position of the oil sw itches, one con­
trolling switch for type-H oil switches, toge th er with the 
necessary current and potential transformers and static di s­
chargers. 

There arc two three-phase outgoing line panels with a capa­
city of 1500 kw at ro,ooo volt s, and each panel contains one 
horizontal edgewise a111metc1·. one polyphase induct ion record­
ing ,vattmeter (railway pattern). together with relays. con­
trolling switches, indicating lamps and current transformers 
and static di schargers. 

Each of th e three-phase rotary converter panels is equipped 
with a power factor indi cator and horizontal edgewise ai11·­
meter awl a three-phase induction recording wattmeter, to­
gether with overload relay, controlling switches for type-H oil 
switch, indicating lamps and sccon<lary transformers. 

The lighting of the Dock Street power house ha s been 
wo rked out with a view of provi<ling against any possible 
failure of current. The or<linary li ghting will consist of 

twenty-four arc lamps, placed on brackets fastened to the sides 

of the wall and ligh ted by means of current from the ordinary 
lighting circuits of the company. As an emergency li ghting a 
number of incandesce nt lamps wi ll be mounted on the roof 
girders a.nd will be fed from the railway circuit. Should both 
the ra ilway and lighting fail, arrangements have been made 
fo r placing a number of lights on the storage battery. 

The stati on will lie provided with a travelin g crane having 
a capacity of J 5 tons, and will be arranged in such a manner 
that th e track for thi s cran e extends outside of the building 

under an archvvay, so that teams driving under this archway 
may be unloaded direc tly by the crane. 

It will be seen th at the transmission and di stributi on system 

employed prov ides against almost eve ry possible conti ngency, 
and practically insures the co111pany against shut clowns. \Vhen 

current is transmitted from Spier Falls add itional protection 
wi ll be affo rded, and the flexibility of the system wi ll be cor­

respondingly inc reased. T hi s combination of generating 

plants. supplyi ng current at different points, in sures a better 
d istributi on, and has furni shed the engi neers opportunity fo r 

imprn\'i ng the regulati on as ,veil. 

It may be said tha t th e character of the service required of the 
Schenectady company makes it an unusually interesting study 

for st reet railway manager s, and that the results of its opera­

tion ha\'e been a revelation to experienced transportation men. 
T hi s is especially true of the express and freight department, 
in which the facilities of the company have been overta;ecl 
from the beginning. The meth od of handling this traffic most 

advan tageously has been a subj ect fo r considerable discussion; 

there still seems to be difference of opinion . Local conditi ons, 
of course, have much weight in determining the most prac­

tica l method. A lthough th e company has a well-defined policy 
on thi s subj ect, furth er de,· elopments with the growth of the 
business wi ll be awaited with interest. One important fea­

ture of this serv ice is the handling of fruit and garden truck. 

The quickness of transit and the relative freedom from th e 
jolting inc ident to hauling by teams brings small fruit to the 

market in good conditi on. 
ORGANIZ,\ TIO:'s 

T he company maintains a very complete sys tem of records 
ancl accoun ts. The general manager has constantly before 
him tabulated statements of all equipment and the condition, 

~md th ese are brought up to elate at frequent inten-als. A ll 
operating expenses and rece ipts a re figured on a basis of 
eighteen-hour cars per clay. and each item of expense is charged 

to it s proper account. A cletailccl statement for each month, 
together with similar statements obtai ned from well-known 
roads employing the same system, is posted fo r comparati ve 
purposes in the office of the general manager. T he operating 
expense sheet for th e month of l\ lay. 1903. gi\'cs the receipts 

per eighteen-hour car as $5 r.62. whi ch is claimed to lie hi gher 
than the rece ipts of any other similar proposition in the 
country. The operati ng expenses a re given at 60.9 per cent of 
the gross receipts. T he figure s do not include the lighting busi­
ness or the express business, as these are operated as separate 
organizations. 

Officers of the company arc: Hinsclill Parsons, president : 

E. F. Peck, general 111anager; J amcs 0. Carr. secretary-treas­
urer; J. J. Magilton, auditor and assistant treasurer ; C. C. 

Lewis, chief engi neer: F. G. Sykes. elect ri cal engineer; C. F. 
Coffin, man ager gas department : E. J. l{yan, manager express 
department; Frederic Smith, superintendent: J. H. Aitkin. pur­
chas111g age nt. Directors: Hinsdill Parsons, E. f◄'. J'eck, 

E. \V. Rice, Jr .. G. E. E mmons. F. 0. nlaclmcll, TT. C. Wirt, 

J. R. Lovejoy, A. L. Rohrer, W. L. K. Emmett. 
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INDEPENDENT WATER-POWER DEVELOPMENT 

The development of water-powe rs in the Hudson River Val­

ley has revolutionized the methods of power generation and 
tran smission for several of the leading electric railway prop­

l rti es in E astern New York, and plans now being worked out 

J.romi se still further to displace steam plants. 
Much of this development has been due to the efforts of the 

Hudson River Water-Power Company and its subsidiary com­

panies, the Hudson River E lectri c Company ancl the Hudson 

River Power Transmission Compan y. 
At the present time the largest water-power plant in opera ­

ti on in the vall ey is that of the H udson River Power Trans­

mi ssion Company. This company was organized in 1897 to 
erec t and maintain a dam on th e Hudson at Mechanicsville, for 
the development of wa ter-power , an<l to generate and sell elec­
t ri c current. The plant was completed and pl aced in operation 
in October. 1900. T he stat ion is a substantial hri ck and steel 
structure. erected at the west encl o f the concrete clam. which 
is 850 ft. in length. T he installation consists of fourteen pair s 

nf Stilwell -Bierce wa ter -wheels. directly connec te:1 to seven 
750-kw General Electri c generators. There is also an aux­

iliary steam pl ant of 1250 hp. togeth er with switchboard , tran s­
fo rm ers and oth er appara tu s necessary for hand ling the cur­
rent. The compan y"s transmi ss ion lines extend to Troy, A l­

bany and Schenec tady. A large portion of th e output is util­

iz ed by the General Elec tri c Company and the Schenectady 
Railway Company. The company also has a lung term con ­
tract with the United Traction Company of A lbany. under 
which the la tter utili zes from 3(ioo hp to 4000 hp. at the ra te of 

$20 per horse-power per year. A number of manufactu ri ng 
plants at various points are al so suppli ed by Mechani csville. 

At Spier Fall s, near th e foot of ]\fount I\fcCregnr, 40 miles 
north of A lbany, the Hudson Ri ver E lec tr ic Company will 

shortly place in operati on a plant which will exceed in volume 

any similar plant in the E ast. and will be second only to the 
plants a t N iagara F all s and Sault Ste. :\farie. Th e transmi s­

~. ion Jines will be longe r th an any east o f th e Rocky Mountains. 
Current will be furni shed for electric li ght. power and railway 
operation i11 Albany, Troy and Schenectady, and a number o f 
s, nall er places. Thi s system will be connec ted in with th at o f 
th e l\Techanicsville system. and all cli ents will thus be enabl ed 

tn receive power from either or both systems. The clam is lo­
cated in the Hudson. between Mount l\IcGregor and another 

spur of the i\dirondacks; and th e riv er is rai sed 50 ft. above 
the old becl, and th en dropped through water-wheels with a 
head of 80 ft . The dam is 1820 ft. long, about 100 ft. maximum 

height above bed rock. and contains 180.000 cubic yards of 
masonry. The dam extends down to bed rock the entire width 

of the river and is anchored at each encl in the solid ledge of the 
mounta in side. Stone laid in concrete with close joints forms 

th e regular constru ction of the main dam. A large amount of 
excavation ,vas necessa ry. and compressed air has been used 

extensively in the work. the tools being operated by alternating­
current motors, tak ing current from the water-power at Me­
chanicsville, 23 miles south. The minimum flow cf the river at 

Spier Fall s is about 2000 cu. ft. per second, but during the 
flood seasons this is sometimes increased to 50,000 eu. 

ft. per second. This great variati on between high and low 
water will be reduced by storage dams at several lakes near the 
head waters of the r iver. An in-take canal was formed by a 
dam 403 ft. long at right angles to the Saratoga end of the river 

. section. From the intake, ten pen stocks carry the water down 
to the power house which extends along the river bank. 

The power house is a one-story brick st ructure, 70 ft. IO 

ins. x 392 ft. inside. T he house is divided lengthwi se, into 
two rooms by a brick wall 6 ins. thick. Across the upper end 
of the building is the transformer and swi tchboard room, and 

the remainder is divided by the wall mentioned into generator 
and wheel rooms. The foundati ons are of concrete, and the 
rock is excavated under the building so as to give a depth of 
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14 ft. of tail water. Beneath the floor of the wheel room is an 
opening 21 ft. 6 ins. wide, and extending the entire length. 

Across this opening is placed 36-in. box girders, spaced on 14 
ft. centers, and between pairs of these girders the water-wheels 
~re mounted. \ Vater passes from the canal through ten steel 
tubes of 12-ft. diameter. Before entering the house these tubes 
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pass through a heavy masonry retaining wall that protects it 
from water on the side toward the canal. Each of the ten tubes 
connects with a wheel case that contains a pa ir of turbine 
wheels, mounted on a horizontal shaft. In eight of th ese tubes 
the turbines are rated at 5000 hp each, under a head of 80 ft., 
c1 11cl in the other two cases the wheels a re rated at 3.+00 hp. The 
larger wh eels are direct-connected by shaft extending th rough 
into the generator rooms tu generators_ rated at 2500 kw, while 
the smaller wheels will drive 2000-kw generators. The gen­

erators are of the revolving fi eld type, three phases, .+o-cycle, 
and built by the Ge neral Electric Company. They are capable 
of sustaining 25 per cent overload indefinit ely, and an cfficil-ncy 
of 95 per cent at full load is guaranteed. T he water-wheel s 
were manufactured by the S. l\Iorgan Smith Company, of York. 
Pa. , and the Swain Manufacturing Company, of Lowell. l\ la ss. 
Each pair of wheels is governed by Lomhard and Sturgi ss 
governors, belted to the shaft. To each of the two cases con­
taining the 3400-hp wl: eels th ere is connectecl 
a small wheel case, whose turbines drive t,vo 

125-volt, 150-kw exciters fo r the main gen­
erators. 

From the foregoing, it may be stated that 

the total capacity of the water-wheels is 
.+6,ooo hp. and th e total capacity of th e main 

generators 24,000 kw or 32.000 hp. Cables 

are !eel from the generators to a room be­
neath the switchboard encl of the building. 

In this room is the low-potentia l switchboard 
equipped with standard apparatus and the 

bus-bars. From thi s room the lines run to an 

air-tight chamber, under th e transformers. 

There are thirty 833-kw and :;even 607-kw 
General Electric air-cooled transformers. 
The three-phase , .+o-cycle current generated 

is raised to a pressure of 26,500 volts by the 
transformers. To th e rear of the trans­

formers are the high potential, transformer, 

selector and bus sectionalizing switches, and 
th e line oil switches. Along the river side of 

the building is the operating board, contain­

ing meters for each machine, and the feeder 
lines. There are also auxiliary switches 
operating the switches on the low-tension 
board, and in the high potential chamber. 

There are also switches on pedestals, ad-
joining each machine, so that any ma :: hine 
may be cut in or out independent of the others. Included in 
th e layout is a carpenter shop, a boiler house containing boilers 

for steam heating and for thawing-out purposes; a machine 
shop for light repairing, ancl a general storehouse and an office 

building. 
The transmission lines consi st of five circuits designed for 

30,000 volts, the voltage for the house being 26,500 volts. The 
lines are of ooo bare wire, strung on heavy porcelain insulators, 
placed equalaterally on locust cross-arms. The poles are of 
chestnut and spaced 90 ft. apart , each line consisting of two cir­
cuits. These lines transmit to sub-stations located at Glens 
Falls, Fort Eclwarcl, Saratoga, Ballston, Schenectady and 
\Vatervli et; all of th ese stations are under construction. In 
Saratoga and Ballston the company has lighting franchises and 
the stations are to be equipped with both lighting and railway 
apparatus. 

The development of this water power cannot but hav e a most 
stimulating effect on the industries of this region. 

THE UTICA & MOHAWK VALLEY RAILWAY 

The Utica & Mohawk Valley Railway Company, whi ch, a l­

though not connected direct ly with the systems reaching Sara­

toga, may be class ified very properly as belonging to th at re­
gion, presents some unique features in its power equipment 
that are worthy of note from an engineering point of v iew. 

T he system compri ses 87.8 miles of track, 94 motor cars, ancl 
61 ·other cars, besides the power and sub-station equipment 
which is here described. The company will own and operate 
practically the ent ire st reet railway systems of Utica, Rom e, 
Little Falls, Herkimer, Moha\\k, Il ion, Frankfort, Cl in ton, 
Ne\\' Hartford, Deerfield, Ori skany and \Vhitestown . Nu­
merous extensions a re now in progress. 

Power is obtained from the Utica Gas & Electr ic Company, 

and is delivered in U tica over that company's 20,000-volt, 60-
cycle, three-phase transmi ssion line. P art of the power is 

FRANKFORT SUB-STATION 

utilized in Utica through rotary converters, and the balance is 

transmitted to the Frankfort and Little Falls sub-stations, 
eleven and twenty-one mil es to the east, respectively, and to 

the Oriskany sub-stat ions, twelve mil es to the west. 

The Utica sub-sta tion was designed originally for three 500-
kw rotary converters, and the other sub-stations for three 
300-kw outfits, but as the first instalment comprised only eight 

300-kw machines, these were distributed among the stations 

then ready: Four in Utica, two in Oriskany and two in Frank­
fort. The Little Falls station was not in operation at that time, 

but has recently been equipped with two 300-kw converters. 
one being new ancl the other one taken from Utica, where it 
was replaced by a new 500-kw machine. All of the 300-kw 
rotaries in the U tica sub-station will eventua lly be displaced 
by 500-kw units, and will be removed to the other sub-stations. 

The Utica sub-station is equipped with three vVestinghouse 

550-kw oil-insulated, self-cooling transformers connected in 

delta, receiving the 20,000-volt, three-phas~ current an<l re-
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ducing it to 360 volts for use on the vVestinghouse rotary con­
verters, delivering direct current at approximately 600 volts. 
The wiring is so arranged that in case of trouble any trans­

former can be disconnected in a moment and the rotaries ope­
rated on the remaining two transformers connected in V . 

The rotaries operate from a common set of bus-bars, both 

alte rn ating current and direct current, and have no choke coils 
or inductance in the alternating-current leads other than that 
coming from ordinary wiring, which in this case is practically 
negligible. T he rotaries carry their loads under these condi­

tions without sparking and with no shifting of load from one 
machine to the others, the division being equal over all ranges. 

T he switchboard is made up of the usual alternating-current 

and direct-current rotary converter panels, alternating-current 
load panel and direct-current feeder panels. The alternating­

current panels are mounted by themselves, and the direct-cur­
rent ~anels form a separate switchboard. T he boards are of 
blue Vermont marble and are equipped with the latest types 
of Westinghouse instruments, switches and circuit breakers. 

The Frank fort, Little Falls and Oriskany sub-stations each 

have the same equipment of transformers, consi sting of three 
330-kw oil-insulated, self-cooling unit s. The general arrange­
ment of these stations is the same as that of the Utica sub­

station, except in the matter of switchboards. These differ 
in that the fe eder panels are placed on the left of the direct­

current rotary converter pc..n els. This arrangement permits 
of as many altern ating-current and direct-current rotary con­
verter panels and direct-current feeder panels as may be de­
sired without di sturbing in a ny way those already installed. 

A ll the stations are prot~cted by \Yestinghouse low eqmva­

lent li ghtni ng arresters and static interrupters, and although 
the lightning has bee n except ionally seyere during the last 

season, no difficulty has been experienced in any of the stations 

of the railway company due to this cause. 
Stick type circuit breakers or fuse switches are placed in the 

20,000-volt lines as they enter each sub-station. They have 

proved very effective in cases of short circuit, either on the 

lines or in the stations. 

LIGIITNI'.\G . \RR ESTERS 

The entire equipment of all the substations was furnished by 
the Westinghouse E lectric & Manufacturing Company, and 

was installed under it.s supervision. 
T he cars operating between Rome and Little Falls, a dis­

tance of about 40 miles, are equipped with four No. 56,Westing­

house railway motors and air brakes. T he smaller double­
truck cars are fitt ed with four No. 68 railway motors. 

INTERIOR l\IAIN STATION AT UTICA, SHOWIXG ROTARIES, TRAl\Sl'ORi\lERS ,\:NP SWITCHBOARD 



STANDARD PRACTICE IN CITY TRACK CON-
STRUCTION 

T
H E specifications and drawings presented in this article 

show the types of track construction adopted as stand­
ards for present work by fourteen of the large street 

railway companies of the country. These include specifica­
tions of track for down-town paved streets and for outlying 
streets which may be unpaved or paved with macadam or 
similar pavement. As a resume of the most advanced 
practice of the country in track construction, and as pre­
senting methods of construction adopted as a re­
sult of the experience not only of one manage­
ment, but of many, this collection of data should 
be of more· than ordinary value. Before enter­
ing into a general description and comparison 

of methods, the types of construction adopted 
by the various companies will be specifically 
described. In this description the practice fol­
lowed in New York and Brooklyn will not be 
given, as it was given in detail in the "New 
York number" of the STREET RAILWAY 

JOURNAL, published in October, 1901, but the 
practice of fourteen other prominent city rail­
way companies will be described. For this in­
formation the publishers of thi s paper are in­
debted to the courtesy of the engineers of track 
construction and managers of the respective 
companies for their great courtesy in supplying 
the information. The publishers realize that 
the practice of other companies than those men­
tioned below contain many fe atures which are 
worthy of commendation and study, but were 
obliged, on account of the space ava ilable,· to 
confine themselves to the cities mentioned, 
which, as a whole, represent the largest systems 
in the country outside of New York and Brook­
lyn. 

UNITED RAILWAYS & EL
0

ECTRIC COMPANY, 
BALTIMORE 

The United Railways & Electric Company, 

¥ 

from 6 in s. to 12 ins. T hese ties are 8 ft. long, placed 2 ft. 
between centers. The ballast is 4 ins. deep under the ties, and 
is filled in between the ties to the base of the rail , sloping off 
to the roadbed 18 ins. outside of the ends of the ties. The rails 
are in 30-ft. length s, laid with broke n joints and no tie-plates. 

The standard bond for city streets is a tinned No. o copper 
bond wire, fastened to the rail with chan nel pins. Some of the 
heavy bondi ng is clone with No. 0000 wire. The standard 

of Baltimore, considers Lorain Steel Company 

107-lb. No. 333 its standard, although it is also 
laying some Pennsylvania Steel Company, sec­
tion No. 200. These 9-in. grooved rails are for 
construction in paved streets. They are laid on 
Georgia pine ties, of dimensions 6 ins. x 8 ins. x 
8 ft., spaced 2 ft. between centers. The CO.MPLIC\TED TIL\CK AND Sl'ECL\L W ORK CONSTRUCTION lN !\'ARROW 

STREETS lN BOSTON 
ties are tamped up with 3 ins. of gravel. No 

other ballast or concrete is used. The standard di stance between 
track cei1ters is IO ft. , although this is reduced when necessary 
in narrow streets. The rails are in 60-ft. lengths, and are laid 
with broken or alternating joints. No tie-plates are used, but 
tie-rods are placed eve ry 6 ft. Angle-bar joints have been used 
recently. On girder and grooved rails these are 22 ins. long 
with eight bolts. All joints are between ties. 

For macadamized roads this company's standard rail is Penn­
sylvania Steel Company No. 200. For exposed T-rail it 
formerly used Pennsylvania section No. 7, but within the last 
year has adopted A. S. C. E. standard 60-lb. T-rail. This 
T-rail is spiked to hewn chestnut ties 6 ins. thick, vvith a face of 

bonding on exposed T -rail on suburban lines is No. o tinned 
copper wire, fastened \vith channel pins. 

BOSTON ELEVATED RAILWAY COMPANY 

The rail used in Boston paved streets is somewhat 111 the 
nature of a compromise bet\veen a girder and a grooved rail. 

It has a groove, but the lip of the groove, as seen by the ac­
companying section, is ¼ in. lower than the head of the 
rail. The groove is of a fo rm which will not retain dirt, but 
offers considerable inducement to vehicle wheels to follow the 

rail. 
Several sections of track construction used in Boston are 

illustrated. For track construction in paved st reets, if the 
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pavement of the entire street is laid on a concrete base, the ties, 

which are 6 ins. x 8 ins. x 6,½ ft., are bedded for their entire 

length in concrete, and the concrete 1s carried down to the 
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STANDARD GIRDER RAIL I N STANDARD RAIL RECOl\I -
CHICAGO MEKDED FOR CHICAGO 

bottom of the ties and throughly tamped under the base of the 

rail between ties. If the pavement is not laid on concrete the 

ties are bedded and tamped in gravel. The gravel is brought 
up to the top of the ties, and granite blocks are used fo r paving, 

except on reservations, where tracks are filled in with loam 

within I in. of the top of the rail. The ties are placed 2 ft. 6 

ins. between centers. 

It has been the custom heretofore to break joints in laying 

track; but it has recently been decided that there is no marked 
advantage in such construction. The joints are now laid op­

posite. Tie-plates are omitted in all paving in brick or asphalt 
on a concrete base. \Vhere the paving is granite a cast- iron 

tie-plate about 1 .½ ins. in thickness is used, so that the height 
from the tie to the top of the rail is about 10 ins. No con­

crete is placed under the ties, as it has not been found any 

advantage. The track construction is securely bonded to the 
rest of the street by the fact that the tie is bedded in the con-

RAIL COi\lPOSITIO?\ SPECIFIED I N BOSTON 

Carbon .................. . 
Manganese .............. . 
Sulphur, not to exceed .... . 
Phosphonis, not to exceed. 
Silicon ................... . 

Per Cent 
.50 
.80 

. IO 

Per Cent 
.60 

I.00 

.08 
· .08 
.rs 

Rail s having carbon below .50 per cent will be rejected. 
Rails havin g carbon above .62 per cent will be rejected. 
Steel for rail s made by Bessemer process. 

STAN'lL\RD GROOVED RAIL · STNDA RD GROOVED RAIL IN 
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STANDARD GIRDER RAIL IN 
PITTSBURG 

crete and the rail res t upon the concrete. If there is any set­
tling of the street the track, of course, goes with it; but this 

would occur in any event, even if there were concrete under the 
tie. The joints are angle-bar joints, having twelve bolts. The 
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form of construction used in outlying streets where a reserva­

tion has been made alongside the roadway, so there is no 

paving, is to lay a 7-in. T -rail, Pennsylvania section, No. 206. 

The object of the deep T-rail is to give a depth of 8 ins. of loam 
over the ties for raising grass. The composition of rails is 

specified in the table on the opposite page. 
Most of the recent bonding has been with pro­

tected rail-bonds. The company is now experi­

menting with soldered bonds. 
The company finds that the Ii fe of untreated ties 

is from four to five years in loamed reservations, 

and twenty years or longer under pavement. 
BUFFALO RAILWAY COMPANY 

The Buff al0 Railway Company has an unusually 

high percentage of new and standard track con­

struction. In paved streets a 94-lb. section, No. 

313, of the Lorain Steel Company is the standard. 
This is a rail with rath er narrow groove, with the 

lip of the groove ¾ in. below tfie head of the rail. 
The track construction of this company is notabl e 

because of the fact that elec trically welded joints 

are -its standard. 
Two forms of track construction a re employed, 

both of which depend mainly on concrete to support 

the rails. \!\There granite block paving is permitted 

the full width of double track, including devil strip, 

been extensively employed for paved streets. In macadam an<l 

dirt roads a 6-in. Shan ghai T-rail, weighing 72 lbs. per yard, is 
used. If the track is exposed A. S. C. E. standard T -rail is 

laid. The spacing of ties on suburban vvork is 2 ft. between 
centers. The ties are white oak, 6 ins. x 9 in s. x 8 ft. They 

ELECTRICALLY \V ELDI KG RAIL J OINTS IN BUFFALO 

the track is supported on a solid bed of concrete extending are laid on broken stone ballast 8 ins. deep. Xo tie-plates are 

about 8 ins. below the base of the rail. tt secl, but rail braces are used on the outside of each rail and 

The track is held to gage and partially supported by ties 

placed every 5 ft. Every other tie is of metal, the others being 
of wood. In places where asphalt paving is lai~ in the devil 
strip the concrete beam form of construction is employed. A 
wedge-shaped beam of concrete, 18 ins. wide at the top and 8 

ins. deep, is laid under each rail. Ties are placed every 5 ft . 

on curves. 
T he co111position of rail specified is: 

P er Cent 
Carbon . . . . . . . . . . . . . . . . . . . .43 

Per Cent 
.53 

Phosphorus, not to exceed. .10 

Silicon, not to exceed ..... . .20 

:Manganese .80 I.JO 

Bonding is unn ecessary on the 

electrically-welded track, as the 
conductivity of the joint is so 

high and the percentage of 
breakages so low. As special 

work at frogs and cross ings is 

not electrically welded to the 
balance of the track it is bonded 

with bonds having electrically­
welded terminals. On suburban 

work bonds of th e prote:ted type 

appli ed wit h a screw compressor 

are used. 

As the introduction of a suc­
cessful elec tri cally-welded track 
practically makes the life of a 

rail limited only by the wear of 

the head, some calculations have 

been made at Buffalo as to the 

SAND BLAST CAR AND ELECTRIC TRACK JOI NT WELDING .\PP.\RAT US I N BUFFALO 

probable wear of rails. On some 

track ordinarily having cars on 
2-minute headway (but during 
the Pan-Ameri can Exposition 

Concrete is tamped under every other ti e at the time the con­

crete stringers are laid. The remaining ti es support the track 

during construction when the concrete is being laid, and are 

laid on tamped stone. The paving in this case between the rails 
is supported simply on sand foundation except wh ere it is above 
the ties. Both forms are illustrated on the following page. 

For suburban or outlying streets a 9-in. girder rail has 

havi11g cars on 30-second headway) th e wear has been found 
to be ¼ in . in four yea rs. 

T he company now has over roo miles of electrically-welded 

track. T he electric welding process, as car ri ed on at Buffalo 
when begun in 1899, was notable as being the first application 

on a large scale of a successful method of elect rically welding 
rail -joints, a lthough the first experiments with this particular 



332 STREET RAILWAY JO URN AL. [VoL. XXII. No. 9. 

method were made at Johnstown in 1897. Track construction 

in Buffalo stands alone to-day as an example of the most ex­

tensive application of electrically-welded rail-joints. The joint 

~ -~17,..s ···••~ . . ~ __ .,, ..,.,"" ,,._ -:,,oC' ? ,d,;:<,o,.<>o "' ,. O- !2 /g_!_U\'1;:' } 

Stred Ry.Journ:-d 

CROSS S£CTION OF STANDARD 9-IN. TRACK I N BOSTON 

plates a re welded to the web of the rail by means of bosses on 

the plates, which limit the area of the welding to the area of the 

bosses, and so insure a high temperature a t the point of weld­

ing. There is one boss directly at th e joint between the rails, 

and in addition a boss at each end of the joint plate. The center 

bosses are welded first and those at the ends afterwards. In 

the welding five cars are employed. One of these is the welding 

car proper, which carri es the welding clamps and welding 

transform ers. The second carri es a rotary converter, which 

receives direct cnrrent from the trolley and supplies alternating 

current to the welding transformer. The third car has a motor­

driv en booster fo r r aisin g the trolley voltage whenever tfie 

drop is so great that there is danger that a successful weld 
will not !Je made. The fourth ca r is a sand-blast car , which 

cleans the ra ils before welding. The fifth car carri es a motor 

with emery wheels fo r grindin g off any inequalities in the joint 

after it is compkte(L T he nmnber of breakages in the elec­

trically welded track in Duffalo has been very small. In fact, 

on recent work the breakage is so small as to be ha rdly worth 

mentioning, being but a very small fraction of 1 per cent. The 

details of the elec tri c welding process were g iven in th e STREET 

RATLW AY Jot1RNAL of June, 1899, and September, 1899. 
CHICAGO CITY R AILVVAY COJ\IPANY 

The Chicago City Railway Company on the last track laid 

employed a 9-in . girder rail with wide t ram fo r vehicle wheels. 

T hi s rail weighed 95 lbs. to the yard, being Lorain Steel Com­

pany's sect ion 297. These were laid on white oak ties, 6 in s. x 
6 in s_ x 8 ft .. spaced 2 ft. between centers. X o tie-rods ,vere 

7 'J' rn il 
i O_i,~ .... pr r yd. Tit' ro<l 1 "11i:un. 

= - - · ~L ~- .l f s- honm 
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STAl\'"DARD SECTI ON OF TRACK WITH T-RAIL IN RESERVA­
TIONS IN BOSTON 

used, but malleable cast-iron tie-plates with braces hold the 
t rack to gage. The ties rest on sand. The joints are cast 

welded. This was the company's standard construction until 

:-ecently. It is possible that in the future in paved streets this 

company will use concrete stringer construction without ties, 

but at present writing this is uncertain, since the matter of the 

extension of the company's franchises is now under considera­

tion and is not settled. It is in order to mention in this con­

nection that the report of Bion J. Arnold, as expert for the 

city of Chicago, to investigate the transportation problem of 
Chicago, recommended that in well-paved and clean streets a 

grooved rail of the form shown on page 330 be adopted as the 
standard. This rail would be, to a large extent, self-cleaning. 

The object of the bevel on the head is to allow dirt to slide off 
the head of the rail. 

As to bonding, a good cast-welded joint is considered by this 
company sufficient to furnish electrical conductivity, but a 

copper supplementary wire is run, since there is a city ordi­

nance requiring it. For getting around special work Crown 

bonds are used. A lthough no very accurate figures are avail-

o = ~ 0 -.Q, 0 = nc~,;~ J;!~': 
I_ .,.. Ea1th r 11 1 --\ u 

CRO SS SEC1ION OF TRACK ON CONCRETE BEAMS WITH WOOD 
TIES IN BUFFFALO 

S ection through A-B. Section through C-D. 
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LONGITUDINAL SECTION OF ABOVE 

able as to the life of track and rails, Richard McCulloch, as­

sistant general manager, has estimated approximately that a 

certain piece of girder-rail track was worn out after the passage 

of 3,000,000 cars, that is, the head was worn so that the car 
wheel flanges touched the tram of the rail. The wheel flanges 

used on this road are unusually shallow, being but ¾ m. 

CLEVELAND ELECTRIC RAILWAY COMPANY 

The standard for Cleveland track construction is now a rail 
similar to that used in Boston, except in streets where the 

tracks nm along a grass plat, as along the boulevards. The 

track is laid on ties that are placed 2 ft. between centers, ex­

cept that three are placed under each joint. The joints are 

staggered. Three inches of concrete are placed under the ties. 

Two kinds of joints have been used extensively, the cast­

welded joint and the twelve-bolt 36-in. angle-bar. On a boule-
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LONGITUDINAL SECTION OF ABOVE 

vard line recently constructed 80-lb. standard A. S. C. E. rail in 

30-ft. lengths was employed. This construction is shown by the 

accompanying engraving. The bonds used are single .or double 

No. 0000 protected leaf bonds, IO ins. and 12 ins. long, placed 

under the fish-plates. Some 90-lb. girder rail has been down 

nine years, under a 3-minute service. This has cast-welded 
joints. It is said to be good for another nine years, 
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DENVE R CITY TRAMWAY COM PA N Y 

The Denver City Tramway Company has a lways been a com­

pany which has given specia l attention to good track work. 

This was one of the fir st companies to employ the T -rail suc­
cess fully in paved streets where the traffic is heavy, and was 

th e first to use what is commonly known as the Shangha i or 

high T-rail. Its standard rail for down-town service is a 72-lb. 

6-in. Shanghai rail , in 60-ft. or 62-ft. lengths. A sect ion of thi s 
rail with the standard joint is shown herewith, together w ith a 

section of the track construction. The track is laid on Texas 

heart-pine ti cs, 6 ins. x 8 ins. x 6 ft. They are laid an unusu­

ally short di stance apart, being 21 ins. from center to center. 

They are laid in gravel ballast, which surrounds the ties and 
extends 8 ins. below them, except in paved streets, where con­

crete is used between th e ti es. In preparing the trench care is 

taken that the ground is thoroughly settled. The usual method 

is to flush the trench thoroughly with water and then roll it 
with heavy roller s. The ti es arc fir st shovel-tamped from end 

to end, and th en tamped with iron tamping bars. During the 

last four or five years the plan has been adopted of painting all 

rails with one or more coats of asphaltic paint, because Denver 
soil is more or less impregnated with alkali and mineral salt s. 

This paint has reta rded corrosion and elec trolysis very much. 

--------7'0"Lengtll-of-Tie---------~ 
$ tr~l'l l! y, Journ:d 

CIWSS 1\ND LONGIT U DINAL SECTION OF TRACK CONSTRUC­
TJON UN L.\K E .\VENUE, TN CLEVELAND 

For outlying unpaved streets standard J\. S. C. E. 65-lb. T-rail, 

in 60-ft. le11gths, is used. 
The standard bond for the 72-Ui. Shanghai rails in the paving 

is the Brown plastic bond. For 65-lb. rails in unpaved streets 

the bond used is the Ohio Brass Company's flexibl e copper and 

the Crown fl exible copper, both of which have given good re­

sults. A ll copper contracts on bonds are amalgamated before ap­

plication by the use of th e Brown's solid alloy. It is found that 

this prolongs the life of th e bond, and also increases the con­
ductivity. The standard joints are shown in connection with 

the standard rails, being ordinary four-bolt angle-bars. A ll 

track is laid in cool weather, with rail3 butted tightly together. 

The rails give out much sooner when expansion is allowed for 

than when laid closely butted together. As to life of track and 

ties good Texas heart-pine· ties will last from seven to twelve 

years in Denver. \Vhite oak ti es have been in for fift een years, 

and are still good. Red and black oak ties are good for six 
to eight years. Native pine and spruce will last from four to 
seven years. The life of the rail depends upon the nature of the 

joint. \Vith a tight joint and well-ballasted track, supposing 
that the ti es are in good shape, a 72-lb. Shanghai rail , it is 

thought, should last thirty years in Denver. The composi tion 
of the 72-lb. Shanghai rail follows: 

Silicon ............. .. .... . 
Phosphorus .............. . 
Carbon .................. . 

P er Cent 
. IO 

. IO 

.46 

Per Cent 
or over 
or less 

.56 

DETROIT UNITED RAILWAY C< J:\IPANY 

T he Detroit United Railway Company lays a narro w grooved 
rail in paved streets. The last rai l laid was 90-lb., section No. 

317, of the Lorain Steel Company. Some of the fir st experi­

ments in the U nited States with tracks supported by concrete 

stringers in place of ti cs were made in Detroit. The fir st con-

STANDARD T-RAIL FOR UN-
PAVED AND SUBURBAN 
ST REETS, DENVER. 

STA NDA RD RAIL FOR PAVED 
STREET lN DENVEl{. 

structio11 of thi s kind was laid on concrete stringers only 6 ins. 

thi ck. These were not strong enough to support the rail and 

the present construction uses concrete stringers 12 in s. thick 

by 18 ins. wide. The concrete stringer is brought up around 

the \\'eh of the rail high enough so that brick paving can be laid 

with but a thin cushi on between the paving bricks and the 

concrete. T he upper part of the concrete stringer is, of course, 

continuous with the concrete fo undation of the asphalt or brick 

paving. Now that concrete stringers 12 ins. thick are used, and 

the stringers are made a part of the concrete foundation of the 
pa,·ing, no trouble has been experienced from lack of sufficient 
support. Some of the earli er construction, where paving was 

not enti rely removed and concrete was la id in trenches under 

each rail without having any foundation in common with the 
paving, was not a success. 

For holding th e track to gage a wooden tie is now placed 

every 30 ins. Formerly a metal tie every 10 ft. was a ll that was 
laid to maintain the gage. The present const ruction, therefor ,, 

--3'G"- __ _,JJ, _ __ 2,I-"--

TSOi\lETRTC DR,\W ING OF STANDARD TRACK CONST R UCTION 
\\ lTII T-RAIL IN DENVER 

with its closely spaced ties, is a partial abandonment of the 
plan of depending entirely on concrete stringers for track con­
struction. "Continu ous'' rail -joints a re usecl extensively. 

Bonding has been done with vari ou ,;; types of bonds, Crown 

bonds being very popular with the management. 
As to the life of track, one exampl e can be cited which is 

on Woodward Avenu e, near the Campus Ma rti us, where cars 

operate during some parts ·of the day under I-minute.headway. 

This track had been laid thirteen years up to 1902, when it was 
practically worn out, ·as the wheel flanges were touching the 
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bottom of the grooYes. T he dep th of the fl ange on new wheels 

of the Detroit U ni ted Railway is ¾ in. 

In the ci ty t rack construc t ion which has been done thi s year 
by the Detro it U nited RaihYay a novel concrete mix ing outfit 
dev ised by John Kerwin, superintendent of track, has been 
used. Two views of this out"fit a re shown herewith . 

crete is be ing put under the track. Water is brought in a hose 
from a nearby hydrant. A boy on the controlling platform 
operates the water valves. The tank seen on the far side of the 
mixe r is for measuring the right amount of water for each 
batch of concrete. The machine is operated with · nine 

men, and it is considered that it saves about $20 a day in 

labor. The concrete is 

mi xed m a revolving 
drum, which is 8 ft. in 

diameter and 4 ft. long. 

T he whole outfit was 

built last winter in the 

shops of th e track de­

pa rtment of the Detroit 

United Railway, and is 

menti oned later to be 

Mr. Kerwin 's design. 

rNDI.'\ NA POLIS T RACTI ON 

& TER:\II NAL COMPANY 

(( >Nll{ETE Jl!I:\ER USED IN' TRAC K CONSTRU CTION I N D ETROIT 

T he Indianapoli s T rac­

tion & T erminal Com­

pany prac tically has two 

standards of track con­

st ru ction in paved stree ts, 

one employing girder 

ra il, Lora in , 93-lb. , N o. 

206; the oth er a new spe­

cia l ra il section, 91-lb., 

No. 375. T he girder rail 
is la id on streets where 

only city cars will pass. 

T he new specia l 91-lb. 
ra il menti oned is a high 

T -r a il with a w ide head, 

In the process followed i11 Det ruit there a rc nu piles uf 

cement. s tone ur sand dumped un the :--t reet. T he ca r shown in 

lioth vi ews in lit e fo reground is the one which is eq uipped ,Yi th 

the concrete mi xe r. T he mi xer is driven by a !llnto r. which i~ 
supplied with current through a fish-pole connection with the 

trolley line, as seen. T he two cars seen in the rear a re supply 

cars for bringi ng sa rnl ancl stone There i~ a track on each ca r , 

and when the three ca rs a rc coupled to~etlwr the tracks on the 

three cars arc connected by fish -plates. \\ 'hen the supply cars 

a re elllpty they arc taken away. and two mnre open ones '-hO\·ecl 
in in their place. ..\ small dump-car operates ove r th e t racks 
on th e car s, and the cement, stone and sa nd for the concrete is 
dumped into this car. T he car holds a cubic yard of stone. 

¼ y<l. of sand and .½ barrel of cement. The sand is placed in 
the car first. T he cement is spread on top of the sand. This 

i" done on the second car of th e train. The small dump-car is 
then backed into the rear ca r and loaded with stone. T hi s 
stone car has a false bottom. which is high enough to allow the 

small car to pass under. T he men then rai sc the fal se bot tom, 
which allows the stone to clrop into the small car. After the 
car is filled it is pu ll ed up the incline to the big hopper of the 
concrete mixer by means of a cable driven by the motor and 
controlled by the le,·er on the operator's stand. The machine 

turns out a batch of concrete every 5 minutes. T he small car 
placed in front of the machine has a loose bottom, so that the 

lllen can distribute the concrete evenly th e entire width of the 
roadbed. 

This small car is pulled by a horse to ,vhere the con-

and has been designed, 

li ke the l\1 iil,aukce ra il menti oned late r, to be easily paved 

to, and yd to permit the passage of interurban cars with 

deep wheel flanges. of whi ch there is a large number enterin g 

Indianapolis mer the city system. 

• ' . 
~ • .. ~ :n 
, · 
l•l -

CONCRETE MI XER USED I N TRACK CONSTRUCTION IN 
DETROIT 

T he standard ra il fo r thi s service is 7 in s. high, and has a 
head 2¾ in s. wide, to reduce amount of overhang of wide-tread 
interurban car wheels. For outlying unpaved streets 70-lb. 

standa rd A . S. C. E . T-ra il is la id. This company's standard ti e 

is 6 ins. x 8 ins. x 7 ft. , of white oak. The ties are laid 2 ft. 
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2 ins. between centers, and ballasted with gravel concrete, 
which extends 6 ins. under the tie, surrounds the tie, and is 

brought to within 4_½ ins. of the top of the rail. Some track 
has also been laid with ties spaced ro ft. between centers, with 

a concrete beam 20 ins. wide and 9 ins. deep under the rail, and 

base and tie-rods are liable to cause a weak spot in the paving. 

All joints in the various tracks are cast-welded, a peculia r 

form of joint being used which facilitates paving. The joint is 
rectangular in form without any of the curved lines which have 

made cast-welded joints difficult to pave to satisfactorily. In 

0 \ I 0 I I 
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extending to within s.½ ins. 
of the top of the rail. The 

management seems to favor 
the regular tie construction 
first described. On the 

Shanghai T-rail and on 
l H.Brow n Pln..,;,;lic Boni l I 
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STANDARD T-RAIL IN MIL­
V/AUKEE 

Side Elevation 
STANDARD CAST WELDED JOI NT USE D IN MILWAUKEE 

Stn~~t Ry.J ournal 

ordinary T-rail continuous rail-joints are used with four bolts. 

The standard bonds are No. 0000 protected bonds, IO ins. 

long under the fish-plates, also No. 0000 28-in. wire cable bond 

over the fish-plates. The bonds are applied with a screw com­
pressor. The track is cross-bonded with No. 0000 wire every 

500 ft. between the rails of one track, and every 
1000 ft. is a cross-bond connecting the four rails 

of the double track. 

THE MILWAUKEE ELECTRIC RAILWAY & LIGHT 
COMPANY 

asphalt streets granite toothing blocks are laid alongside of 

each rail. In Milwaukee the city pays for the original laying 

of the pavement and the company pays for the maintenance of 

the pavement between its tracks and 12 ins. outside its 
tracks. Granite toothing blocks extend out 12 ins., or to the 

The Milwaukee Electric Railway & Light 

Company some time ago succeeded in securing 
the approval by the city authorities of T-rail con­
struction for paved streets, with results bene­

ficial both to the company and the public. Re­

~ently a special new design of T-rail has been 
adopted as the standard for all future work. A 

section of this new design is illustrated herewith. 

It is 7 ins. high, and in many respects does not 

differ materially from the Shanghai T-rail which 
has been used extensively in other Western 

cities. The principal feature of note is the wide 

head, which is no less than 3 ins. in width. The 
idea in having such a wide head is that in the 
future interurban cars should be equipped with 
wheels having treads and flanges more nearly 

approaching the standard steam railroad wheel 
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SECTIONS OF TRACK CONSTRUCTION IN PAVED STREETS, MILWAUKEE 
tread than is now common. \Vith a rail having 

the head 3 ins. wide a car wheel with a tread 3_½ ins. wide could 
be used without having the wheel seriously overhanging the rail 
and bearing on the pavement. Of course, the T-rail also admits 
of as deep a car-wheel flange as may be desired. 

Plans and sections of this company's standard track con­

struction in asphalt pavement and in brick pavement are here 

shown. Track is laid on 6-in. x 8-in. and 6-ft. 6-in. ti es, 
placed every 2 ft. Six inches of concrete are tamped under each 

tie and the paving foundation consists of 6 ins. of concrete as 
shown. No tie-rods are used, as this rail has a very broad 

limit of the di stance that the company must maintain paving. 

On unpaYed suburban roads 75-lb. standard A. S. C. E. T-rail 
is laid. On this track the \Veber joint is used, with Brown 

plastic rail-bonds. Cast-welded track is not bonded, as the 

iron is poured hot enough to make a true weld between the 
j oi 11 t and the rail. 

PIVIN CITY RAPID TRANSIT COMPANY, MINNEAP OLIS AND ST. 
PAUL 

The track construction of the Twin City Rapid Transit Com­
pany, of Minneapolis and St. Paul, in down-town paved streets 
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has been notable for several years, because it was one of the 
first roads to lay a T,-rail in streets paved with asphalt in a city 
where girder rail had been the rule before. Sections of the 
standard track construction are shown herewith. The rail used 

)1---'------,---'L--' : ----,-----Y 

streets ties, spaced 2 ft. between centers, are used. These ties 

are 6 ,ins. x 8 ins. x 8 ft. A 6-in. concrete base of natural 
cement is placed between and around the ends of the ties, and 
on this a sand cushion is spread. The brick or stone paving is 

.,.. , 

Plain granite blol:k Granit e flan:;eway Llot·k 
I 

Pi o.in granite block 
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STANDA I<D TRACK CONSTRUCTION IN HIU CK ,\:\"D ASP TL-\LT P A \ ' Ell ST REETS- TWIN CITY RAPID TR ANSIT COMPANY 

is 8-in . Shanghai T, weighing 79 lbs. to the yard. T he concrete 
beam which supports eac h rai l is 22 ins. to 24 in s. wide and 12 
ins. thi ck under the rail. Thi s is Portland cement concrete. 
T he base o f th e ra il rest s directly on thi s. Around and above 
the base of the rail is placed 3 in s. of natural cement , i f the 
paving is of bri ck, and less if the paving is g ranite. The sec­

tions illu strated show the track in asphalt, bri ck and granite 

~Hl'd R y.Jrn1rn:LI 

CO NCRETE TRACK CONSTRllCTinN- PIIILADELPIIIA RAPID 
TH1\NSJT lU i\ lPJ\r---Y 

pa\·ing. A cast-welded joint 16 in s. long and weighing 190 lbs. 
is employed. T hi s joint is of some\\·hat unusual shape, as it 
extends out from the head of the rail so as to make a sub­
stitute for paving at that point. On the inner side the joint ha s 
., fl ange way, which gives the effect of a groo\'ecl rai l at the 
joint. T he ohject of thi s peculiar form of joint is to faci li ~ate 

paving around the joint and to pro\'ide that there shall not be 

set and grouted with Portland cement grout. 

For suburban construction a 5-in. So-lb. A. S. C. E. standard 
T -ra il is adopted. Ties, 6 ins. x 8 in s. x 8 ft., are spaced 2,½ 
ft. between center s. Continuous rail joints are used on this 
track. Atkinson bonds arc standard on this work. 

PHILADELPHTA RAPID TRANSIT COMPANY 

The Phi ladelphia Rapid Transit Company uses for its 

ii11¥!~~'.!!W~{~t!~!U~~~~Bf 
I I Slrt't•t Ry .Jnurn :d 

CONCRETE Tl{ACK CONST RUCTION IN ASPHALT PAVED 
STREET- ST. LOUIS T RA NSIT COMPANY 

~ta nda rcl track construction in streets havi ng heavy traffic a 

grooved rail kno\\'n as Lorain Steel Company's section 371 , 
\\' hic h weighs 137 lbs. to the yard. \Vhere the travel is lighter 
Lo rain, sect ion 206, weighing 93 lbs. to the yard, is used. This 
latter section is also used fo r suburban service if the streets 
are paved. For unpaved suburban streets A . S. C. E. standard 

90-lb. T -rail is used. Track in paved streets 1s now being laid 

Strl'f't Ry.J ournal 

CROSS SECTION STANDARD TRACK ~ PITTSBURG RAILWAYS COM P ANY 

a weak point 111 the paving a t the joint. T he rai ls are pur­
chased in 60-ft. lengths. On old construction ti e-rods were 
used to hold the track to gage, but recently some track has 
been laid without, with good results, although the non-use of 
tie-rods is not well enough established to be called standard. 

The spaces between and around · the paving blocks are 
filled ,vith Portland cement grout, and four teen days is al­
lowed fo r the conc rete to thoroughly set before allowing any 
traffic whatever upon the rails. In less substantially paved 

on concrete stringer construction, a section of which is here 
illust rated. Chairs are spaced 5 ft. apart. A steel tie is used 
in connection with the chairs at every second chair, or every 

IO ft., and provision is made on these chairs for the adjustment 
of th e gage. The concrete st ringer extends 15 ins. ·under the 
base of the rail. The foundation of the paving between the 
tracks is a bed of concrete 6 ins. thick. The concrete stringers 
are 17 ins. wide. All rails are laid with broken joints. The 
zinc joint previously described 111 the STREET RAILWAY 

..,, 
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JOURNAL of April 18, 1903, page 589, has been very successful, 
although it can hardly be called the standard joint for the com­
pany's use as yet. This joint consists of rolled steel joint plates 
surrounding rail -web and base, between which and the rail a 
filling of zinc is poured. Track construction in the past has 

been laid on 5-in. x 9-in. x 8-ft. ties, spaced 2 ft. between cen­
ters. \Vhere zinc joints are used no bonds are necessary. On 
other track a protected form of bond, about No. 0000, is used. 
The composition of rails, as specified in the contracts of the 
company, follows : 

Carbon ............. ..... . 
Phosphorus, not over .... . . 
Si licon .................. . 
Manganese .............. . 

P er Cent 
.45 

.80 

Per Cent. 
.55 
.10 
.20 

1.00 

As to the wear of rai ls expe ri ence in l'hiladelphia seems to 
indicate that under the heaviest traffic there the life of the 

ordinary girder rail is not over ten years. 

PITTSB U RG RAILWAYS COi\iPA NY 

The Pittsburg Railways Company uses a 90-lb. girder rail, 

Lorain section, No. 206, in 60-ft. lengths in its constrnction. 

This is laid on ties, and the ties are on a foundation of broken 
stone. This broken stone is in two layers. The upper layer 
is in 12-in. cubes and the lower layer in 3-in. cubes. The 

foundation extends to a depth of 21 in s. below the top of the 

rail. The ties are 6 ins. x 8 ins. x 8 ft. Concrete is used around 

the rail to fill in the space between the head and base of the 
rail. The rails are laid directly on the ties, and tie-rods are used. 

Cast-welded rail -joints are now being laid. Ti es are spaced 

24 ins. behveen centers. For suburban senice 80-lb. T-rail and 
Lorain , Steel Company's 78-lb., sec tion 206, have been used. 

Two protected rail-bonds are used at Jomts whei-e the 
rails are not cast-welded, and cross-bonds arc placed every 
80 ft. 

UNITED RAILROADS OF SAN FRANCISCO 

The standard rail in San Francisco is a 9-in. girder rail. 

Lorain S teel Company's 109-lb., No. 340, for basalt block pave­
ment, and for bitumen paving on conc1-ete foundation a 7-in. 

gi rder rail weighing 96 lbs. per yard, Lorain, section 357. For 
between centers. The "Servis" tie-plate is used and redwood 

ties. Rails are purchased under two different specifications as 
to composition. The light rails, weighing urnlcr 70 lbs. to the 
yard, have composit ions spec ified as follows: 

Carbon .. .. .............. . 
Phosphorus, not to exceed . 
Si li con, not to exceed ..... . 
Mangan ese .............. . 

Per Cent 
.38 

.70 

Per Cent 
.48 
.10 
.20 

I.00 

For rails weighing 90 lbs. to 100 lbs. per yard the speci fi ca­
tion s are : 

Per Ce nt Per Cent 
Carbo n .45 .55 
Phosphorus, not to exceed. .IO 

Si li con, not to exceed ..... . .20 

Afanganese .............. . .80 1.00 

Nearly a ll joints a rc cas t-weldcc l. 1\s to li fe of ti es, ties with 

broken stone ballast underneath and wi th sand 01- gi-avel be­

tween and over the ties, will last from t\,velve to fift een yea rs. 

If they are placed in loam, or in a soil that hol<ls moisture, they 
last from seven to ten years. 

ST. L OUIS TR,\ NSIT CO:i\IPANY 

T he S t. Loui s Transit Company lays track, as shown by the 
cut on the opposite page, using a concrete beam under each 

mil and a Du P ont tie-rod, which is in the nature of a metal tie, 
to hold the track to gage. These ti e- rods are placecl every 6 ft. 
and clamped to the base of the rails, thu s pi-eventing a ll tilting. 

The co11c1-ete st ringer supporting the rail is 8 in s. x 18 ins. The 

foundation of th e pavement , the bottom of which is flush with 
the base of the 1-ail, is a bed of concrete 6 in s. thi ck, on top 

of which the asphalt is placed. The standard rail is a 9-in. 
grooved rail, either th e 100-lb. section. No. 363, o f th e Lorain 
Steel Company, or the 98¼-lb. section, No. 241, of the Penn­
sylYani a Steel Company. The rai l-joints now being used are 

"Continuous'' and angle-bar. 

For suburban service the S t. Loui s T ransit Company uses a 
95-lb. 9-in. girder rail. In dirt streets ti es are laid to support 

T AB L E OF T RA CK CON STRUCTION I N PA VED STREETS IN FO URTEEN C ITIES OF TIIE UNITED STATES 

CITY AND NAME OF COMPAN Y 

Baltimore- United Railways & Electric Co. 
Boston Eleva ted Railway Co ________ __ ___ _ 
Buffalo Railway Co, __________________ --- ·_ 

Chicago City Railwav Co. ______________ __ _ 
Cleveland Electric Railway Co, ____ ------- · 

Denver City Tramway Co ________________ _ 
Detroit-United Railwav_ .. . _ -----------· 
Indianapolis Traction & Terminal Co ____ _ _ 

Milwaukee Electric Railway & Light Co __ _ 
Minneapolis-Twin City Rapid Transit Co. 
Philadelphia Rapid Transit Co.-· __ ··--- ___ _ 

Pittsburg Railways Co. ___________________ _ 
San Francisco-United Railroads _________ _ 

St. Louis Transit Co, ________ __ __ __ __ ____ , I 

Kind of R ail for 
Paved Streets 

Grooved 
G rooved 
Grooved 

Girder 
Grooved 

Shanghai T 
Grooved 

Girder and new 
Shanghai T 

New Shanghai T 
Shanghai T 

Grooved 

Grooved 
Girder 

Grooved 

Kind of J oints 

Angle bar (8 bolts) 
Angle bar (12 bolts) 

Electric welded 

Cast welded 
Cast welded ar,d 12-bolt 

angle bars 
4-boit angle bars 

Continuous 
Continuous 

Cast welded 
Cast welded 

Zinc 

Cast welded 
Cast weld 

Angle bar and continuous 

cable yoke construction, Lorain Steel Company's 7-in. girder 
rail, weighing 100 lbs. to the yard, section No. 338, is the 
standard. For suburban service Illinois Steel Company's, sec­
tion No. 7010, weighing 70 lbs. to the yard, is standard. E lectric 

track is laid on ties 6 ins. x 8 ins. x 8 ft., with 3 ins. of ballast 
under the' tics. If concrete is used 4 ins. of ballast is placed 

under the ties. \Vith a 9-in. rail ties are placed 4 ft. behvecn 

centers. With a 7-in. rail they are spaced 3 ft. between cen­
ters. Under a T-rail on suburban track they are placed 2 ft. 

I 
Manner of Supporti11g Track- l\I anner of H olding W hat Bed Under What Bed 

Ties or Concrete Stringers Rails to Gage Ties Arou nd Ties 

Ties G in. x 8 in. x 8 ft . 
Ties (j in. x 8 in. x (j ft. 6 in. 
Concrete be,! a nd concrete 

st rin ger.;. 
Ties 6 in, x 8 in. x 8 ft. 

Ties 5 in. x 8 in, and 5 in.x 7 in. 

Ties (j in. x 8 in. x fj ft. 6 in. 
C0 ncrete ,.,tringe r~ 

T ies 6 in. x 8 in. x 7 ft . 

T ies 6 in . x 8 in. x 6 ft . 6 in. 
Concrete stringers 
Concrete stringers 

Ties 6 in. x 8 in. x 8 ft. 
Ties 6 in. x 8 in. x 8 ft. 

Concrete str:nger 

Tie rods 6 ft. apa rt 
Tie rods 

Ties 5 ft. apart 

Brace tie pla tes 

Tie rods 
Ties 30 ins. apar: 

Tie rods 

Ties 
T ie rods 10 ft. apart 
Special chair and ti e 

rod 
Tie rods 

Dupont ti e rod 

Sand 
Gravel 

Concrete 

Gravel 
Concrete 

Gravel 
Concrete 
Concrete 

Concrete 

Sand 
Concrete 
Concre te 

Gravel 
Concre te 

Concrete 
Concrete 
Concrete 

Concrete 

Broken stone Broken stone 
Concrete (bitumen Concrete, llro-

paving), Broken ken stone 
stone (block paving) 

the track. In Telford pavement concrete supports the track. 
The track is bonded with No. 0000 bonds, with compressed 
riveted heads made by th e company. A protec tell bond is used 
on surface track. A large number of old rails are used as a 
$t1pplementary return circuit in the neighborhood of the power 

house. 
The accompanyi ng table summarizes some of the principal 

points in the track construction of the various companies whose 
work has been briefly described in the foregoing a1-ticle. 
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GENERAL CONCLUSIONS 

Looking at electric railway construction in the paved streets 
of our larger cities to-day, as outlined in thi s article, it is seen 
that the methods of the different companies which have been 
described here are at considerable variance in some respects. 
One of the most noticeable differences is in the use of conc rete 
stringers as the principal support of the rail in some types of 
construction, and the rete ntion of regular ti e construction by 
other companies. Although there are still many companies 
which employ ties instead of stringers fo r rail supports, the use 
of concrete stringers is on the increase, so that it may be said 
there is a decided tendency toward concrete stringer construc­
tion in this country at the present ti me. It is less than ten 
years since concrete stringers were fir st used in the United 
States, although it is and has been the most common construc­
tion in E ngland for some time. Several of the roads enumer­
ated in thi s article as usi ng concrete stringers have only re­
cently adopted it. It is difficult to draw a hard and fast line of 
distinct ion between concrete stringer construction and con­
struction in which ties afford the main support of the rails, 
because some construction is in reality a combination of the 
two methods. Where ties or tie-rods are placed at intervals of 
10 ft. they can have but little to do with forming a support of 
the rail, and their use in such cases is confined mainly to hold­
ing the track to gage and surface while the concrete is being 
put in and is hardening. In such a case there is no question 
but that the track should be classified as concrete stringer con­
struction. vVhen, however, ties are placed more frequently-
5 ft. apart or less-they may have much to do with support ing 
the track as well as in holding it to gage during construction. 

Where ties are used it will be noticed that some compani es 
tamp concrete to a conside rable depth below the ties, whil e 
others simply surround the tie with concrete. One prominent 
example of this latter form of constructi on is that of the 
Boston Elevated Railway Company. T he experience of this 
company has led its management to believe that concrete is 
unnecessary under the ties if they are surrounded with the 
concrete which forms the foundation of the paving. Ex­
perience at Denyer has led to the same conclusion, and the 
concrete is not extended below the ties in the Denver construc­
tion. Extraordinary precautions, however, are taken at Denver 
to see that the earth and gravel below the ties are thoroughly 
settled before the track is laid. 

Experience both with ties and with concrete stringer con­
struction has taught that the foundation of the track and paving 
should be as nearly identical as possible, and that the bed, if of 
concrete, should be thoroughly bonded together. \ Vhat failures 
of concrete stringer construction haYe occurred seem to have 
been clue almost entirely to lack of common foundation between 
the track and paving. 

Methods of holding the track to gage where concrete 
stringers are used instead of ties are considerably at variance. 
At Detroit metal tics were used in the most approved con­
structi on until recently, when they have been abandoned in 
favor of wood ties. At Philadelphia and at St. Louis tie-rods, 
which are almost analogous to metal ties, but without the large 
bearing surface of a tie , have been adopted. Tie-rods in both 
the Philadelphia and in the St. Louis constructi on are below the 
base of the rail, and hence do not interfere in any way with the 
paving. At l\Iinneapolis track has been laid both with and 
without tie-rods, and no fin al conclusion has been reached. An 
ingenious combination of metal and wooden ties has been 
made in Buffalo, where. on some of the construction, every 
other tie is of metal. The wooden ties form the support 

for the track while the concrete is being poured and tamped 
under the rails and metal ties. In Buffalo in one form of con­
struction there adopted the company has carried the concrete 
stringer idea to the extreme, and has made one solid bed of 
concrete the entire width of the track, instead of laying a beam 
under each rail only. The other Buffalo construction in which 
concrete stringers are laid under each rail is notable for going 
to the other extreme. These concrete stringers are not bonded 
to the concrete which forms the paving foundation, and, in fact, 
there is no concrete except under rails and the ties, which are 

S ft: apart. 
Taking everything into consideration, it is likely that the 

success or failure of concrete stringer construction will depend 
partly on how good a foundation there is under the street to 
begin with. In this connection it is pertinent to mention the 
practice which has been adopted in the reconstruction of track 
at Kansas City. Here the question of whether concrete 
stringer or tie constructi on shall be used is answered by the 
kind of foundation upon which the track is to be laid. In a 
street where the paving is on a good concrete foundation, and 
settling has taken place for years, concrete stringers are used, 
and form a part of the general street foundation. If the 
paving is without a substantial foundation, which is frequently 
the case on some of the outlying streets, ties are laid. 

Comparing the practice of to-day with that of ten years ago, 
the increasing use of grooved as a substitute for girder rails is 
noticeable. The increase in the number of cities where T-rails 
are used in paved streets is also a matter of note, and should be 
a matter of congratulation. Of the cities on the list, Denver 
has always used T-rail. A t Minneapolis, St. Paul, Milwaukee 
and Indianapolis the T-rail has been introduced in place of 
the gi rder rail, formerly required in those cities. There is cer­
ta inly no cause for complaint on the part of the people of those 
cities, as the surface of the street in which T-rails are used is 
much better than it wou ld be with a gi rder rail. From the 
company's standpoint the life that it is possible to obtain from 
the T-rail is much greater than could be obtained from the 
girder, assuming, of course, that the wear of the rail-head 
rather than the giving down of the joints determines the life of 
the rail. With interurban car wheels having deep flanges but 
little wear can take place on an ordinary girder or grooved rail 
before the cars are running on the wheel flanges. This con­
dition exists on some of the track in several cities to-day. With 
the T-rai l the amount of wea r that can take place before the 
track is worn out entirely is independent of the car wheel 
flanges. The T-rail is a center-bearing rail, and with the wide 
base of a Shanghai T-rail there is but little tendency for the 
rail to tip over and get out of gage. As far as presenting a 
smooth street surface for ,·ehicles is concerned the T-rail, when 
properly paved to, is practically as good as the grooved rail, 
and has the advantage that the groove will never clog with ice 
or dirt so as to interfere with the operation of the cars. There 
is the possibility that under the extremely heavy traffic on some 
of the narrow streets of our greatest cities a T-rail construction 
would permit of too rapid deteriorat ion of the paving next to 
the rail, although this is as yet largely a matter of theory, as 
the T-rail has been notably successful wherever given a fair 
trial. 

The grooved rail, as adopted in American cities, has usually 
been modified considerably from the grooved rails common in 
Europe. The narrow grooves used in Europe, and those laid 
several years ago in this country, were, exactly as street rail­
way men anticipated, failures from an operating standpoint, 
as the grooves were so narrow that they became clogged with 
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dirt upon the slightest provocation. The girder rail was exten­
sively used in this country as a compromise. It h1ade a con­
siderable break in the smooth surface of the street, but to com­
pensate for this there was a tram on which the wheels of an 
ordinary vehicle could run and find a smooth track. Some have 
attributed the original adoption of the girder rail to the desire 
of street railway companies to maintain their paving in good 
shape by maintaining an iron track for vehicles; others to the 
desire of the companies to keep team traffic moving at a brisk 
pace ahead of the cars rather than to have it delayed by the 
poor paving which was common in American cities several 
years ago, and which has not altogether di sappeared yet. Be 
this as it may, the street railway manager of the last ten years 
has reaftzed that the team traffic which takes to the rails is 
responsible for no small share of the rail wear, and is, furth er­
more, responsible for an immense amount of delay, because of 
the unwillingness of drivers to leave the track when once their 
wagons are in it. 

It is evident that there are many aspects to the rail question. 
A municipality might urge the adoption of a grooved rail be­
cause of the unbroken street surface which it permits. On the 
other hand, it might be urged on behalf of the municipalities 
that the use of the girder rail relieves the paving from much 
wear. From the standpoint of the operating street railway man 
the girder rail is good, because it always insures a clear flange­
way, which can never become clogged. It is bad, because of 
the inducement it offers to teams to follow the tracks, and thus 
delay cars and cause excessive track wear. These two objec­
tions have become very serious during the last few years in some 
cities, and while a grooved rail is not altogether ideal yet it is 
undoubtedly true that it tends to relieve the trouble from delays 
of traffic caused by the slowness of teamsters in leaving the 
track, and it always tends to keep the team traffic away from 
the track, if the balance of the street has good paving. If the 
street railway company maintains the paving between the 
tracks this tends to reduce the wear on the paving, so that the 
grooved rail is not altogether bad from an operating standpoint, 
especially if it has a wide, self-cleaning groove, as have most 
of the recently laid grooved rails. With a grooved rail having 
such a shape of rail that the dirt will be forced out by the car­
wheel flanges, rather than packed in the bottom of the groove, 
there seems to be little trouble. 

The street surface with a grooved rail and with a T-rail 
around which there is proper paving, is practically the same 
from the standpoint of the public. From the company stand­
point, if the street traffic is very heavy the maintenance of 
paving might be greater with the T-rail than with the grooved, 
but in all other respects the T-rail is better, because it is 
cheaper in first cost than a grooved rail of equivalent stiffness, 
~nd has possibilities of many more years of life than the 
grooved rail. For cities where the entrance of interurban cars 
is becoming very important, not only to the companies but the 
cities themselves, earnest consideration should certainly be 
given to a form of track construction which is well adapted 
for interurban car wheels having a safe depth of flange. At 
Indianapolis, which is one of the most important interurban 
centers in the United States, and where a magnificent inter­
urban terminal depot is now being erected in the heart of the 
city, and at Milwaukee, where similar conditions exist, it was 
wisely concluded by all concerned that a form of construction 
should be adopted which would be suitable for interurban cars, 
and which would permit of track once laid being operated over 
by interurban cars for many years without disturbing the street 
for relaying track. The result has been the form of T -rail 
track construction which has been outlined before in this 

article. The T-rail sections fo r Milwaukee and for Indian­
apolis are both of very recent origin . Both have wide heads, 
in conformity with the wide treads of in te ru rban car wheels. 
The rail used at Philadelphia and the one proposed by Bion J. 
A rnold as standard fo r Chicago, both have heads whi ch are 
beveled so that the wheel tread does not bear on the fu ll width 
of the head when the rail is new. T he section proposed by 
Mr. Arnold has a very marked bevel, amounting to 5-32 in. in 
a width of 11-16 in. The reason given by Mr. Arnold fo r advo­
cating this form of head is that it prov ides fo r car wheels with 
broad treads, and that the beveled surface at the back of the 
tread will prevent the wheel from crushing or wearing the 
pavement where the pavement comes in contact with the r ail­
head. This point might, perhaps, be stated more clearly by 
~aying that the chances that the pav ing will get in the way of 
the car wheels is lessened by the form and width of the rail­
head, and if car whee ls less than the width of the head are used 
the presence of the bevel allows of some little rail wear before 
a lip begins to form on the outer part of the rail head. At any 
rate, this new rail also provides fo r wide-tread wheel, al­
though not as wide as the new secti ons of T -rail to be used 
at Milwaukee and at Indianapolis. In thi s connection it is 
interes ting to note that the first Shanghai T -rails, which were 
designed by Mr. Beeler for use on the Denver lines, had what 
was then considered a wide head to present a bearing sur face 
to the whole width of the car-wheel tread ordinarily used in 
city service. One possible use of a bevel on the outer edge of 
a rail head, as in the proposed Chicago rail, would be to insure 
a place into which dirt could slide from the head of the rail, 
even if the paving were slightly higher or exactly flu sh with thE 
top of the rail. This feature is provided for in a very pro­
nounced manner by the rail used at Kansas City, which is a 
center-bearing girder rail with a narrow tram on each side of 
the head. The only use of the outer tram is to insure a clear 
space next to the head of the rail into which dirt will fall from 
the head of the rail, and to prevent paving from being brought 
into interference with the wheels. 

Practice is fairly well divided between welded joints and 
joints employing bolts. Some of the roads on the list have 
made cast-welding an absolute standard for paved streets, but 
the majority have considerable track with both bolted and cast­
welded joints. It is claimed by some that cast-welding changes 
the character of the steel at the joints, so that the joints do not 
wear the same as the rest of the track, and will in time hammer 
down. Othet companies have noticed nothing whatever of 
such an effect. The earlier troubles with defective electric 
welding seem to have been entirely overcome in the work done 
at Buffalo, where electric welding is the standard, and has been 
put into such extensive use. Troubles with excessive joint 
depreciation, which were so common ten years ago, do not 
seem to be as serious with bolted joints as formerly, probably 
owing to the very much heavier rails now common and the 
better character of the foundation. Nevertheless, it is probably 
true that where welded joints are used a somewhat lighter rail 
can be satisfactorily employed than if bolted joints are used, 
since a good welded joint so nearly approximates the strength 
of the unbroken rail. The joint being experimented with at 
Philadelphia, in which zinc is used to make a tight fit between 
the joint plates and the rail, seems to be giving good satis fac­
tion, and the results will be watched with considerable interest. 
If successful this joint will be a happy compromi se between the 
welded joints, which require such a large amount of apparatus 
for their manufacture on the street, and bolted joints, which are 
easily installed but more likely to require attention after being 

once in place. 



STANDARD OVERHEAD CONSTRUCTION 
STREETS 

IN CITY 

SI NCE the general change of moti ve power from horse 
and cable trac t ion to electri c trac ti on, in te rest has 

somewhat died out in overh ead construction in la rge 

citi es, as th is construction has nsually proceeded along toler­
~,bly fa milia r lines. Nevertheless, an in vestigat ion of the 

standar<I types of ove rh ead construction adopted by four teen 

of the principal street ra il ways of the coun try shows that there 

a rc points of difference whi ch make the study and compari son 
of methods worth while. 

UN fTED RA I LWAY S & ELECTRT C C<l :'l'l f' AN Y O F L:ALTDIO R E 

T hi s compan y uses roun d trolley wi re in sizes No. o and Xo. 

oo. Span wire is 5-16 in. galvani zed st ran,lcd wi re. Overhead 

fe eders a rc 500.000 circ. mil cables and No. 0000 solid con­

ductors. The standard poles a rc 5-in. and 4-in ., two-section, 
steel tubul ar. Terra cotta conduit, with 3-in . ducts is used. 

Feeders and t rolley wir e arc calcula ted fo r a maximum drop of 

voltage o f 10 per cent. 
ROSTON F L E \'ATED HAIL \VAY COl\IP,\ XY 

T he standard tro lley wire o f th e Boston Elevated Railway 

Compa ny is No. oo round wire. Span wires a re 5-16 in ., ga l­
vani ze, ! iron, 7 strands. Feeders a re triple braided, water­

proof copper wire, with a max imum size of r .000.000 circ. 

mils. For str aight line \VOrk a th ree-section steel tubular pole 

is 11sccl, wc ig-lii11 g- fro m 7 00 lbs. to 800 lbs., w ith sect ions 6,½ 
ins., 5,½ ins., and 4¼ in s. For locati ons requirin g a stronger 
pole, one w ith secti ons 7¼ ins., 6¼ ins. and 5¼ ins., and 

weighing 950 lbs. to 1050 lbs., is used. F or curves, an 8,½ -in ., 

7¼- in. and 6_½- in . pole, weighing q 50 lbs. to 1500 lbs., has been 

adopted, whil e, of course, on the elevated divi sion the third rai l 

1s u~ed. O ne of the accompanying vi ews shows the point at 

CO R N ER EUTAW AN D BALTIMO RE STREETS, SHOWING OVER­
HEAD CONSTRUCTION 

which the change is made from the overh ead to the thi rd ra il. 

T he company has several types of conduits, the standard being 

VI EW ON CLARK STREET, NEAR ADAMS, CHICAGO, SHOWI NG STANDARD OVERHE AD CO N STRUCTION IN DOWN­
DOWN STREETS 
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a single-duet vitrified tile conduit laid in concrete. The com­
pany considers a 20 per cent drop in voltage under maximum 
load eonditions the greatest drop per­
missible, this being on the outlying feeder 

sections. 
BUFFALO RAILWAY COMPANY 

The Buffalo Railway Company uses a No. 
oo round trolley wire, with ¾-in. stranded 
span wires. The largest feeders are 500,000 
cire. mil. They are covered with ,vatcr­
proof insulation. Camp single-duet con­

duits 3 ins. in diameter are standard. A drop 
in voltage of 20 per cent is considered the 

maximt1m allowable under any eircum­

stances. 
CHICAGO CITY RAILWAY COMPANY 

' I 

fed from direct-eurrent stations, which are likely to be soon 
supersed ed, so that the company's present practice is hardly a 

;/ 

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

:,~- ,~ 
•. . _..,_ ~ 

The Chicago City Railway Company 
uses No. oo round trolley wire, with gal­

vanized stranded span wires ¾ in. in diam­
eter. The largest feeders are 500,000 circ. 
mil copper with waterproof insulation. 
The last conduit was Ameriean vitrified 
conduit in multiple ducts. The standard 

poles for straight line work weigh 900 lbs., 
and are in three sections, 7 ins., 6 ins. and 
5 ins. in diameter, respectively. On curves 
an 8-7-6-in. pole is used. The praetice is 

AT FAYETTE AND NORTH STREETS,, BALTIMORE 

now to put two strain insulators in the Sl)an wire between 
the trolley hangers and the poles. The company makes its own 
brass work for overhead fittings. The Knox hanger, with a 
clip which is fastened to the trolley wire by hammering, has 
been the standard for many years. In laying out new over-

criterion of what it would be with a reconstructed system. 

CLEVELAND ELECTRIC RAILWAY COMPANY 

The Cleveland Electric Railway Company uses No. oo hard­
drawn round copper trolley wire. On narrow streets the 
standard span wire is 5-16-in double galvanized steel stranded 

wire, and for wide streets ¾-in. wire. 
All new feeders are r,000,000 circ. mil. 
T he standard pole is a three-seetion pole, 

7 in s., 6 in s. and 5 i11s. in diameter, 
weighing about 620 lbs. On curves a 
1600-lb. pole, 8 ins., 7 ins. and 6 ins. in 

cliamter, has been adopted. The com­
pany has no conduits. Plans are shown 
herewith of the company's standard side 
pole construction, and also some braekct 
construction recently put tip. 

DENVER CITY TRAi\lvVAY COMPANY 

The Den , er City Tramway Company 
uses No. o round tro lley wire. Span 
wire is 5-16 in. for double track, and ¼ 
in. for single track spans. The largest 
feeders are 500,000 circ. mil strande 1 

copper, with waterproof triple braid cov­
ering. The only underground conduit 
used is for about 300 ft. from th e power 
house. The maximum drop in voltage 
for which th e lines arc caleulated is 
about 10 per cent. A very accurate align­
ment of the trolley wire is maintai ned 
on curves, and cars operate around 
curves at higher speed than is usu al i11 

INCLINE AT NORTH STATION, BOSTON, SHOWING CONNECTION BETWEEN SUB­
WAY, SURFACE AND ELEVATED TRACKS 

most citi es. 

head work to be fed from sub-stations, a maximum drop in 

voltage of r 5 per cent in the direct-eurrent feeders would be 
calculated. At the present time the eompany's system is being 

DETROIT UNITED RAILWAY COMPANY 

The Detroit United Railway Company has tried several 
kinds of trolley wire, and is now using No. oo round cop­
per wire. Span wires are 5-16 in. on all strai ght-line cross-
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span work, but some ¾-in·. span wire is used for pull­
overs on special work. The largest cables are 1,000,000 circ. 
mil, of which a great number are in use, and good results are 

l . 

.,·--, 
1;.; 'f .•. 
l-t;.•·'fftr 
~ .. ~ . 

though a large number of center poles are still in use. The 
trolley wire is No. oo round wire. The size oi the span wi~e 
varies from ¾ in. to ¾ in., according to the width of street 

' ' 

~\ \. :.1:-'A ~~ 

and strain. The standard 
form of overhead construe-
tion is illustrated herewith. 
A strain insulator is placed 
in the span wire next to each 
pole. The straight line 
hangers are galvanized wire 

VIEW OF CLIFTON BOULEVARD, CLE\'ELAND, SH OWING PART OF 5½ :MILES OF D OUBLE 
TRACK ROAD RECENTLY B UILT BY THE CLEVELA N D ELECTRIC RAILWAY COMPANY 

nex t to each pole. The 
straight line hangers are 
galvanized iron. The poles 
are in three sections, weigh­
ing 600 lbs. for straight line 
work, and as high as 1400 
lbs. at corners. The largest 
feeder cables are weather­
proof copper wire, of 500,-
000 circ. mil section. The 
maximum permissible drop 
m voltage for ordinary 
operation is considered to 
be 20 per cent. A plan of 
the overhead construction, 
corner of Illinois Street and 
\tVashington Street, the prin­
cipal street railway center of 
the city, which all cars pass, 

being obtained. The pole spacing is not over I IO ft. on such 
lin es. The latest standard construction is with 675-lb. iron 
poles, 30 ft. high, well set in concrete. E\'ery eighth span is a 
feed-in span of No. oo copper. All feeders a re placed on iron 

~,-►, l ¼.,, -.>'j ~• 
1 1\T nll ,ahlt' Ca:ottit,i; ," it•i {~ •. ·l'ip,Tnp 

7t6 core _ I·~ 
.. _ y . ., 

is shown on page 344. 

THE MILWAUKEE ELECTRIC RAILWAY & LIGHT COMPANY 

The standard construction of the Milwaukee Electric Rail-
way & Light Company differs in a number of details from the 
construction adopted by the majority of city roads. Figure 8 ' 

l l i,' ~ - > ) ¼, -> I<-½ 

Mnl1nl •\('('a11tit J 
DETAILS OF SIDE BRACKETS FOR PART OF BOULEVARD LINE, CLEVELAND 

cross-arms. An attempt is made to keep line loss below 20 
per cent. 

INDIANAPOLIS TRACTION & TERMINAL COMPANY 

The standard overhead com.truction of the Indianapolis Trac­
tion & Terminal Company is now side-pole construction, al-

trolley wire has been the standard for some time, and all the 
miscellaneous older types of trolley wire which were originally 
put up in Milwaukee are being replaced with figure 8. The 
size used is the equivalent of No. ooo round wire. No trouble 
has been experienced in the handling of this wire since linemen 
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have become acc ustomed to it. T he span wire is ,½-in. double 
galvanized stranded w ire. A ll the feed wires inside of the c:'ly 

limits have been placed under g round in the shape of 1,000,000-
circ. mi l, paper-insulated, lead-covered cables. Outside of 

the city limi ts considerable aluminum overhead feed wire has 

J 
\ I lo I 
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. -----------E-, 
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I "\ Strut 1/m/.,,ny J 0 1m1a l 

shop. cut the proper length , so that there is no a%embling to 

do on the line. 

TWIN CJTY RAPID TRANSIT CO MPANY, MINNEAPOLIS AND ST. 

PAUL 

T he Twin City Rapid Transit Company uses figure-8 wire, 

L 

D 

equivalent to No. oo round wire. The span 
wire used consists of three strands of No. 11 
galvanized iron wire. The largest overhead 
feeders are 500,000-circ. mil, copper-insulated, 

with t r iple bra id. U nderground conduits are 
:rvJc Roy multi ple duct vitrified clay. The com­
pany uses a peculiar form of trolley wire 

hanger of its own manufacture, in which insu­

lation is secured by a stick of wood which is 
supported in the middle from the bracket or 

span "·ire, and on eac h end of which the trolley 
wire cli ps a re supported. This was described 

in the STREET RAILWAY JOURNAL of April 5, 
1902. T he company has a very heavy direct­

cur rent feed ing system, and aims to maintain 
the maximum drop of voltage on its lines to 

\Yithin 5 pe r cent. 

PHI LADELPHIA R API D TRAN SIT COMPANY 

Dl.\ Cl{ .\:\I SIIU\\ 1:'\C CO i\ lPLI CATED COXSTl{UCTIO:\T, CO l{ XER 
ILLI ;-; OJ S .-\:',/ ]) W1\S II Il\C;T<>N ST REET S , l NDlANAPO LIS 

T he P h ilade lphi a Rapid Transit Company 
uses No. oo t rolley wire. The standard poles 

arc shown by the engravin g on page 346. 
Feeders a re a lmost entirely under ground, in 

the shape of paper-insulated and lead-covered 

cables. T he la rgest cables are 1,500,000 circ. 
mil. For overhead ,vork the cables are triple 
braid in sulation, 500,000 circ. mill in size. The 

lines are laid out fo r approximate ly a IO per 

cent drop in voltage fo r the load which it is 
estimated wi ll occur on th e line. \Vh en the load 

overruns this, of course the drop is greater. 

been employed. A lthoug h large in secti on. the aluminum feed- Direct-current feede r s have an insulation 5-32 in. thick, of 

crs weigh less fur a gin:·n c()nductiYity than copper feede rs, and sa turated paper, and a lead coverin g of the same thickness. For 

consequently put less strain on a pole line which carries a 

given amount of current. T he cond uit int() which th e undcr-

g-rot111d feeder s a rc placccl i,- Camp singk-duct Yitrificcl tile. 

Poles fo r strai ght line \\·ork in the city a rc two-sec tion stee l 

tubular poles, 8 ins. and 7 in s. in diam eter, \\'eighing approxi­

mately 830 lbs. each. They arc 28 ft. long. The poles are set 

in concrete. 

It will he seen from th ese speci fic ations that the overhead 

\\'Ork in l\Iilwaukee in gen eral is somewhat heavier than pre­

vail s in other citi es. The most radical change from ordinary 

li)1e work acloptc<i in :rvfilwaukee, ho\\' evcr, is the abolition 

of insulating trolley \\'ire hangers. The trolley wire hangers 

a re entirely of metal. The insulation is all obtained by strain 

in sulators in the span \\'ire, of which there arc two in series be­
tween each pole, and the trolley wires. The trolley \\'ire hang­

ers a re made up sim ilar in appearanc e to an ordinary trolley 

wire hanger, with the omi ssion of the in sulating bolt. By mak­
ing a trolley wire hanger purely mechanical and not <lepencEng 

upon it for elec:trical insulation, it can be made, of course, very 

substantial. Thi s. together with th e use of figurc-8 "-ire, has 
reduc ed the troubles from the trolley wire hangers becoming 

loose or defective to practically nothing. For strain in sulators. 

two Johns-1\fanville ball strain insulator s a re placed in each 

span wire. Every one of these insulators is tested in the shop, 
both electrically and mechanically, before it is put on the 

line. For new construction , span wires are made up in the 

J UNCTION H OW A RD A N D F AYETTE STREETS, BALTIMORE, 
WITH T OWER WAGON AT WORK 

straight line work a round-top bell trolley wire insulator is 

used, w ith soldered ears 15 ins. long, and weighing 14 ounces. 
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T he poles have a sleeve which fit s over them at the ground line 

to protect them against ru st at that point. On the Chicago 
Union Traction lines, a cast-iron sleeve, fitting loosely, was 

put at the ground line. B.etween the sleeve and the pole pitch 

was poured. 
l'ITTSBURG RAILWAYS COMPANY 

The standard trolley wire of the P ittsburg Railways Com­
pany is No. oo round. T he span wire is 5-16 in. seven-strand 

galvanized iron wire. Iron poles on straight line work are 7 
ins., 6 ins. and j ins. in diameter for heavy work, and 6 ins., 5 
ins. and 4 ins. for li ghter work. T he feeder poles arc 3 I ft. 

long, and those not carrying feeders 28¼ ft. long. Both cop­
per and a luminum overh ead feeders have been used to a con­

siderable extent. T he company attempts to maintain the drop 

of voltage on its lines within 50 volts. 
UNITED RAILROADS OF SAN FRANCISCO 

' The U nited Railroads of San F ranc isco have seve ra l kinds 

of trolley wire, including No. o ha rd-d rawn copper, Nos. o and 

oo phono-e lectric, No. 0000 grooved hard-drawn, and figure 

8 of 330,000 circ. mil section. T he span \lvirc adopted for 

future construction is 5-16-in. galvani zed stranded wire. The 
largest feed wire is 1,000,000 circ. mil copper. For straight 

line work iron poles 7 ins., 6 ins. and 5 ins. in diameter arc 

standard. For outlyi ng streets wooden poles 8 ins. at the top 
and 12 ins. at the bottom, 30 ft. long, of redwood, arc standard. 

The company attempts to maintain the drop in voltage within 

20 per cent. 
ST. LO U IS TR,\NSTT COMPANY 

The St. Louis Transit Company uses as standard on its new 
work No. oo round trolley wire. The span wi re is seven-strand 

5-16-in. double galvanized steel wire. The maximum size of 
feeders used in overhead work is 1,000,000 circ. mil. The 

standard poles for straight line construction are 6 ins. and 5 

ins. in diameter, and 7 ins. and 6 ins. in diameter, with weights 

545 lbs. and 650 lbs. These a re in 28-ft. and 30-ft. lengths. On 
curves, 1025-lb. polf'<: are used. T he conduits arc cement-lined 

iron pipe. Trolley wires are insulated by a Johns joint strain 

insulator at the pole, and by a trolley wire hanger with wooden 
insulation of the company's own manu facture, and described 

in the STREET RAILWAY JOURNAL for A ug. 8. T hese trolley 

wire hangers have an in sulating bolt in which a cone-shaped 
piece of wood furni shes the in sulation. The ear for holding 

the trolley wire is I 5 ins. long, and is clinched or hammered 

to maintain the wire. No solder is used. The voltage at th e 

power station is kept at 600, and ordinarily th e drop on the city 

lines docs not exceed 500 volts. 
GENER.-\L CONCLUSIONS 

Center pole construction has practically become obsolete fo r 
city work. There are plenty of citi es where center poles arc 

still used, but the number in use is on the decrease rather than 

on the increase. Although they are more sightly than the side 

pole and span wire construction, street railway companies have 
found them objectionable on account of danger that accidents 

will occ ur by passengers and employees being st ruck with the 
poles, on account of the small clearance between the car and 
the center pole. \Vire netting is necessary to protect a ll win­
dows or other openings where there is a poss ibility that passen­
gers or employees will stick out heads or a rms where they 

might be st ruck in passing center poles. This netting in itself 
is objectionable, and even where it is present, it is not a lways 

practicable to so completely "cage in '' the passengers and "!111-

ployees that they never get hurt in this way. Center poles a rc 
also somewhat of an obstruction to team traffic, and sometimes 
prevent teams from clearing the track as soon as they other-

345 
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wise would. Center-pole and track construction has also been 

the source of considerable trouble, through the rigidity of the 

brackets and consequent breakage of the trolley hangers. This 

sulators and the span wire. This is a very substantial con­

struction, and permits of a trolley hanger which can be made 
very strong mechanically. The only objection which might 

TABLE OF OVERHEAD CONSTRUCTION 

' ., ,,, ., 
~co b.5] " "C.. ~...l~ - ., 

Kind of Trolley Size of Kind and Max·mum Lightest Poles for 
.... ~"Cl 

Type of Underground e"t1 Span Size of Feeders av; A,d Wire Wire (Overhead) Straigh t Line Work t,.c >- Conduit 

E~~ ~..c:U 
0 <.> <> 

:, « .. >:.C ~ z-E-< _ at_ ---

Baltimore United Rys. & Elec. Co .. Round O & 00 -{'13 in. 500,000 cm copper S-4 in . 2 Terracotta 50 
Boston Elevated Ry Round 00 6 • r,000,000 cm copper 750 lb. 6,½-5,½-4¼ in. 2 Single duct terra cotta 100 . . . . . . .... .. .. rn m . 
Buffalo Ry ........................ Round 00 Ys in. 500,000 cm copper .. . . ..... ... 2 .............. 100 
Chicago City Ry ......... ........ Round 00 Ys in. 500,000 cm copper 9oolb 7-6-sin. 3 Mult. duct terra -cotta 75 
Cleveland Electric Ry ... .... Round 00 -/ 13 in. 1,000,000 cm copper b25 lb. 7-6-5 in. 

' 
.. . ............. 125 

Denver City Tramway Co .. .. ..... Round 0 l 56 in. 500,000 cm copper .. . .. .... .. . 2 . ....... ...... 50 
Detroit United Ry ... .. ... . .... . Round 00 6 • r ,000,000 cm copper 675 lbs. 2 IOO Tis lll, . . .......... 
Iudianapohs Traction & Term'] Co. Round 00 Ys in. 500,000 cm copper 600 lbs. 2 .. . .. .. ....... .. 
Milwaukee Electric Ry &Light Co F ig. 8 = 000 ½ in. . ............. 850 lbs. 8-7 in. 2 Single duct tile .. 
Minneapolis Twin City R. T. Co .. Fig. 8 = 00 3- II 500,000 cm copper . ..... . ..... 2 Multiple duct tile 25 
Philadelphia Rapid Transit Co ...... Round 00 . .. . ....... ...... 915 lbs. 8-7-5 in. 2 . ... .. . ······. 50 

t:::::;::J 1,500,000 cm 

I 
Cement lined and } 

Pittsburg Rys. Co 5 • single and multiple 50 . . .. .. . ...... .. . Tif lll• alumin um ... ····· ... . . 
duct tile 

San Francisco United Railroads .... --f6 in. r ,0001000 cm copper 7-6-5 in. 

l 
2 ............ .. IOO 

St. Louis Transit Co ......... . .... Round 00 -tis in. 1,000,000 cm 545 in. 6-5 in. 2 Cement lined iron pipe! JOO 

I 

objection has Leen ove rcome by vanous fl exible types of 

brackets and also by trolley hangers not so much affected by the 

hammering of the trolley wheels against the rigid bracket 

hange rs, as were the old types. In interurban bracket construe-

be urged to it would be that the span wires are a live inside of 

the strain insulators. This objection is not of much practical 

weight, because if a foreign wire fa lls across the span wire it is 
almost certain to come also in contact with the trolley wire, 

because it will slide along the span wire 

~~-----/~7--/--7">-""---/-------=a,i 
o/i ti Span \Vin· 

Po le Colla rs 
" ,, 

2 S tr:1i n I11~nl:1 lors, P n •1nit•l" ~ (ff ~ 1 ~ 

until it strikes a trolley wire. 

Practice is fa irly well divided be­
tween two-section steel poles, as 

against three-section poles. Aluminum 
feeders do not seem to have found ex­
tensive use as yet for city direct-cur­
rent work, although one company re­

ports very favorably- on it for use in 

outlying districts where their apparent 
g reat size is not objectionable. The 

lighter weight of aluminum for given 
conductivity relieves the pole line of 
considerable weight and makes alumi­
num popular with linemen who first 

object to it. 
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STA NDARD O VERHEAD CONSTRUCTION SPAN WORK WI TH STEEL POLES, 
I N DIANAPO LIS Figure-8 trolley wire does not seem 

tion, wh ere poles have been placed far enough from the car, 

this construction is all right. 
There has been a general increase in the strength, both me­

chanically and electrically, in overhead construction. Double 

insulation between the trolley wire and a steel pole is now com-

to have met with favor in the majoritJ 
of places, but companies which have adopted it have thoroughly 

trained line crews to handle this class of work. Certainly little 
fault can be found with the quality of the overhead construc­

tion done by companies which have adopted it. 
A nother variation from common practice is the use of wood 

Rflreet Ra1.lway Juu1·1Mtl 

STA ND.\RD 30- F T. POLE, UNION TRACTION' COMPANY, PHILADELPHIA 

111011, where formerly a single insulation was used. In some 

cities three insulators are in service between the trolley wire 

and steel poles, one at the t:-olley wire hanger and two strain 

insulators in the span wire. One radical move introduced at 
Milwaukee is doing away with insulation at the trolley hanger 
entirely, and depending on the insulation of two strain in-

for insulators and hangers by -the St. Louis Transit Company. 
Many small companies have used wood at various times within 

the past few years from motives of economy, and it was used 
in some of th e early roads, but the St. Louis Transit Company 
is probably the fir st large city company to adopt this con­

struction for its regular work. 



STANDARD PRACTICE IN ROLLING STOCK FOR 
CITY SERVICE 

T 
HE main obj ec t of this article is to put into convenient 

form for reference and comparison a Lr ief description 
of each of the standard cars for city servi ce adopted 

by fourteen of the larger ci ty stree t railway sys tems of the 

United .States, to the end that an idea of the general trend of 
practice in ro lling stock may be obtai ned. An acquaintance 
with the rolling stock in one or two cities or in a certain locality 
is apt to result in a very different opinion as to the t renrl of 
modern pract ice than a broad view of the situation the country 
over. It is thi s broad vie,v that thi s article is intended to affo rd. 

By way of explana ti on it should be said that in thi s article 

no attempt has been made to include anything but the latest 

adopted standard cars of each company on the li st. Every 

company has considerable variety in its rolling stock. Few com­
panies have not seen fit to change their standard type of car 

from time to time, in order to keep pace with the progress 

of the electric railway art. The tendency has been eve r toward 

larger cars. On nearly every road can be seen, from the cars 
in service during busy hours, the hi story of the growth of 

rolling stock during the past ten years, beginning with the 

single truck, 5-ton to 7-ton cars, built originally for horse' 

traction, and ending with the long double-t ru ck cars, equipped 

with four motors each, and weighing from forty to fifty thou-

STAl\"DARD SEl\II- CON \' E. RTIB LE CAR USED IN 13ALTI1\IORE 

sand pounds. It is but natural to inquire what will be the ulti­

mate limit of this increase in the size of cars. vVith each in­

crease it has been the prevailing opinion among street railway 

men that larger cars would not be advisable; but in spite of thi s, 

the growth has been going on steadily. Are the present la rgest 

cars enumerated in the following pages the limit of size for 

city se rvice? Will still la rger cars be used, 
or will there be a reaction to shorter cars? 

Speculation on these on these points is prob­

ably useless. The increase in size of cars for 
use in large cities has, of course, been made 
possible by the freedom from the limitations of 
horse traction. It was not thought when elec­
tric traction fir st came in that long cars were 
desirable in large cities. It was argued that 
they would be slow to load and unload, and 
would necessita te slow schedules. Experi ­
ence seems to have demon strated to the 

contrary, however , and other considerati ons have made th e 
adoption of long cars hare! to resi st by the management of any 

large city system. The long car carries more people with a 
g iven expense for motorman's and conductor's wages than 

does the short, but what is still more important, the easy-riding 

qualiti es of the long car, due to the use of double trucks, make 

it very popula r. To be sure, if long cars are to be run fair ly 
well loaded a ll day, the headway between cars on a given route 

must be considerably longer between long cars than between 
short cars, and it may not be desirable to increase the interval 

a passenger may wait for a car. 
The force of this objection depends mainly on the size of the 

city. In a small city thi s has practically prohibited the intro-

ST ,\ NU,\IUJ SEi\lI-CONVERTIBLE CAR USED IN DALTIMORE 

duction of long cars, because there are usually not enough pas­

sengers to fill even short cars operated on an uncomfortably 
long headway. In large cities there is sufficient traffic, so that 

ca rs are well filled when operated on shor t headway in any 

event, be they long or short, so that this objec ti on does not 

hold. 
\Vhen a long car is extremely crowded during rush hours 

there is no doubt much missing of fares by conductors. On 

this point it is argued that no well-managed company wants to 

operate its cars so extremely crowded, for more reasons than 

one, and that they will be so operated only a very small part 
of the time. T hi s is usua lly true, although it is a matter fre­

quently beyond the company's control. However, a full di s­
cussion of the question of long vs. short cars, or short cars 

and trailers would require a separate a rticle, and, perhaps, be 

use less, since the long car has come into such general use in 
the largest cit ies, and conditions are so generally unsuited to 

it in small cities. 

Following arc the descriptions of standard cars used by 

fifteen companies for heavy city traffic. accompani ed by a tab le 
giving the principal dimensions. In each case, what is called 

STANDARD OPEN CA R USED IN BALTIMORE 

the standa rd city car, or cars, of any company a re the types of 

cars most recently adopted Ly that company, without reference 

to any of the older rolling stock which that company may have 

111 se rvice. The principal dimensions arc put in tabular form 
fo r conveni ence in reference. 
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UNITED RAILWAYS & ELECTRIC COMPANY OF BALTIMORE 

T he standard closed car of the U nited Railways & E lectric 
Company of Baltimore measures 28 ft. over end panels, 38 ft. 

,,,,,,1Ar·''· , ,~ . . 
. 

'.,:~~· ·"""" ... ~ 

END VIEW OF STANDARD BOSTON CLOSED CAR 

over crown pieces, and has a width over sills and panels of 7 ft. 

6 ins., and over posts at belt rail of 7 ft. 10 ins. The side si lls 
are 4¾ ins. x 7¾ ins., and are plated inside with ¾ -in. x 7-in. 

COi\IllIN ~\TJON MAIL AND PASSENGE R CAR USED TN 13O:C::rcrn 

nearest to the step, so as to make the interior easy of access 
and exit. 

The standard twelve-bench open car of the company has the 
fo llowing dimensions : L eng th over crown pieces, 38 ft. 9 ins.; 
di stance from center of corner post s over crown pieces, 3 ft. 

8 ins.; width over sills, 7 f t. 5 ins.; width over posts at belt rail, 

7 ft . IO ins. T he side sills a re 4¾ ins. x 7 ins., and ar e plated 
wi th ¾-iq. x 9-in. steel ; the crown pieces a re 2¾ ins. x 12 ins., 
and the cross join ts are 3,½ ins. x 6¼ ins. This car is fitted 
\Yith a 9-in. running board·with fo lding step irons. The top of 

STANDARD CLOSED CAR USED IN BOSTON 

the running board from the rai l head is 18 ,½ ins., and the dis­

tance from the step to the fo llowing is 16 ins. T hese cars a re 
also mounted on E ureka maximum traction t rucks, and weigh 

vvithout passengers and motors 23,100 lbs. 

DOSTU:,,T ELE V,\TELJ R.\IL\V.\Y COMP.\NY 

The standard closed car of the Boston E levated Railway 
Company is one having a 25-ft. body, with platforms about 4 

ft. long. The width at th e sill s is 6 ft. 8 ins., and the w idth at 

the belt rail 7 ft. 6 in s., cur ved panels being used. The step 
is 16 ins. from the rail. The step is 13 ins. below the platform 

and the platform 7 in s. below the car floor. T his car seats 

thirty-four passengers on longitudinal seats. It weighs 24,660 
lbs., complete, without pa,,se11gers. A number of maximum 
traction trucks a re used, a lthough the more recent practice is 

toward center swivel double trucks. For summer use the 

standard is a twelve-bench open car, which is approx imately the 
same size as the standard closed car. The dimensions of ail 

steel, turned at th e end sills and bolted to them. 

T he end sills are 4¾ ins. x 6¼ in s., and the center 

;rnd intermediate posts 3,½ ins. x sYs ins. T he 
crown pieces arc 2¼ ins. x 18 ins. The platforms 
are 5 ft . long, and are pro vided with a dash ex­

tending around one side. The four platform tim­
bers are 8 ins. deep, and the outside timbers are 
1cinforced with angle-iron. A somewhat novel 

feature has been introduced in the platforms by 
fastening on the top of the r egular platform floor­
ing wooden strips 2 ins. wide, with ,½ in. space be­
tween them. These strips are similar to those 
used in the inside of the car but are run cross­
ways instead of longitudinally. The object is to 

drain the water from the platforms, and they cer­
tainly make a very dry and clean looking platform. 
The cars, which weigh 21,760 lbs. without pas­
sengers and motors, are mounted on maximum 
traction trucks and are fitted with portable vesti­
bules. The end door is set slightly to the side STANDARD TWELVE-BENCH OPEN CAR USED IN BOSTO N 
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these cars can be seen on the accompanyi ng table. T hese open 

cars weigh a little less than the closed cars, but in general they 

correspond very closely to the closed cars. T here is also a 
standard nine-bench open car on single trucks, the dimensions. 

of which are given in the table. 

The Boston Elevated, like many others, does not attempt 
to operate the same type of ca r on every route , as some forms 
of car are better suited to ce rta in classes of traffic than others. 
The company, however, does aim to s tandardize the equipment 
operated from each large car house, and ca rries t hi s to a point 
where, as a rule, each car house is suppli ed with car equipments, 

such as trucks, motors, etc., of the same make. T he practical 

advantages of this plan in the way of a minimum quantity of 

repai r and renewal parts, etc., are apparent. T he stanclarcl cars 

STANDARD CLOSED C.\R USED IN BUFF.\LO F OR CTTY SEl{VlCE 

referred to above a re those whi ch, on the 
whole, have proved themse h·es best suited to 

the traffic conditions in Boston. 
BUFFALO l{,\I L\VA Y 

The standard closed car of the Buffa lo Rail­
way, which is now part of the International 

Traction Company, is a doubl e-t ruck car with 

a 30-ft. 6-in. body and a length over a ll of 40 

ft. 8 ins. The platforms a re 4 ft. 3 ins. These 
cars weigh 29,180 lbs. without moto rs and 
40,180 lbs. with motors. T hey have side seats, 
with a sea ting capacity of fo rty passengers. 
The latest pract ice is to equip these with a ir 

brakes. A number of electric brakes are in use 
at Buffalo, also. The company has a separate 
equipment for summer use. T he standard 

ST,\ ND/\RD NINE-BEN CH OPEN C,\R US ED I N BOSTO N 

sengers on fo urteen benches. These cars arc 
equipped with four motors eac h, and weigh 

27,424 lbs. \,·ithout motors, or somew hat less 
than the •closed ca rs. 

CHI C. \ GU ClTY !{Al L\\',\ \' C0 1\ ll' ,\ NY 

The Chi cago City Rai lway Company has be­
gun to equip its lines with a semi-convertible 

ca r wh ich has attracted considerable attention 
the country over. T his ca r is probably the most 
expensive of any of the cars enumerated in thi s 

li st of standard city cars, on account of its size, 
weig ht and inter ior fini sh. It is, as can be seen, 

the heaviest car on the li st. weighing, empty, 
about 48,000 lbs. It represents the extreme of 
the present tendency toward long, heavy cars. 

The car body is 34 ft. long, length over a ll 
48 ft. 2 ins., the platform being 6 ft. 5 ins. In 

summer car is on double trucks, and has a l:llrtt= ~i::==..·--~--------------------------'--==----'-----' 

length of 42 ft. I I ins., seating eighty-four pas- STA NDARD F OURT EEN- BEJl:C ll OPEN C.\R USED IN 13U FFALO 

ST AN!:>.I.RD SEMI-CONVERTIBLE CAR U SED BY THE CII I CA Gu CITY RJ\I LW A Y 

order to get plenty of room in 

the center aisle between the 
cross seats whi ch a re used, 
the car bodies have been made 
very wide, as local conditions 

permitted thi s. T his width 
of the car bodies, together 
with the fact that the backs 

of the scats are made narrow­

er than the bottoms, g ives a 

comparatively wide a i s 1 e, 

much better suited to carry­
ing a standing load during 



350 STREET RAILWAY JOURNAL. [VoL. XXII. No. 9. 

-

Stn•t:l Ry .Journal 

PLAN AND ELEVATIONS, SEMI-CONVERTIBLE CAR-CHICAGO CITY RAI LWAY 

rush hours than the majority of aisles to be found in cross 
seat cars. 

STANDARD CLOSED CAR USED IN CLEVELAND 

T hese cars ha \'e double channel iron sills under each side of 
sufficient strength, so that no other longitudinal sills arc needed, 

number of thi s type. It is a semi-conve rtible car, adapted for 
use in both summer and winter. The sashes lower into the 

space bet,veen th e sheathing and the inner 

, !, wa ll. 
In order to permit a low window-sill, which 

is desirable with a semi-convertible car, there 
is a space between the two channel irons 
which fo rm each side sill, and the lower part 
of the sash when the window is down occupies 
thi s space. Both platforms are long, and the 
long, low step, together with the wide aisle, 
makes the car one which discharges and re­
ceives passengers quickly. The opening at 

each end has double sliding doors, and is the 
fu ll width of the aisle when both doors are 
open. T he doors are independent of each 

other, ho\\'ever, so that one door can be opened without dis­
turbing its mate. For the exit of one passenger it is not neces-

which gives a clear space for the trucks and the 
car bottom, which permit s of a low-hanging car 
body. This, together with a Io-in. rise from the 
platform to the car floor, makes but a single step 
between the st reet and the platform. The Chicago 
City Railway has been putting on a large number 

of these new cars, and they have proved so popular 
that it is probable they will be used in great num­
bers in the reconstruction of Chicago street rail­
ways, which is soon to come about. This is the 
type of car recommended in the report of B. J. 
Arnold on the Chicago transportation problem. 
The St. Louis & Suburban Rai lway also uses a large 

STANDARD FOURT EEN-DENCH OPEN CA R USED I N CLEVELAND 

STANDARD FOURTEEN-BENCH OPEN CAR, I NSIDE CLOSED PANEL, USED 
IK CLE\-ELAXD 

sary to open both doors, but at transfer points both 
doors can be opened and passengers can enter or 
leave the car two abreast. 

CLEVELAND ELECTRIC RAILWAY COMPANY 

T he Cleveland E lectric Railway Company in its 
last orders specified longitudinal seat cars, 43 ft. 
over all, with 30-ft. body, for use on double trucks. 
T he weight is 28,000 lbs. Hand brakes are used. 
T he rear platform is 6 ft. long, and of the Detroit 
type, with a space separated by a railing from the 
entrance, to accommodate a large standing load on 
the rear platform. The front platform is kept 
closed at all times, and is 5 ft. long. On this car 
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two steps are required to get to the platform, these steps being 

17 in s. and 13 ins. in he ight , respectively. There is a ri se of 
8 ins. from the platform to the car floor. Thi s is a car suited 
only for winter use. For summ er, fourteen-bench open cars 

are used. These are about the size of the Buffalo cars, seating 
eighty-four passengers. T hey are somewhat heavier, weighing 

40,000 lbs. They are equipped with hand brakes. Two steps 
are required. 

DENVER CITY TRAMWAY COMPANY 

A t Denver an entirely different car is found from that used 

in the Eastern and Centra l States. It could be called a com-

ST,\ i\' lJ .\IW CO:\llll:'\ ,\TIO;'-J C.\H US Ell l i\' DE~\ El{ 

promise between the closed car of the East and the combina­

tion car of the Pacific coast. In dimensions it correspoud s very 
closely to the other larger ca rs in use over the country. It has 

no rear platform, and nothing which could possibly be ca lled 
such, a lthough there is a space at the rear of the car whi ch cor-

responds to a pla t fo rm. The passenger entrance is at the side. 

The forwa rd part of the ca r is a closed body for non-smokers. 

It is equipped with cross seats, and can he converted into an 

open car in summer by lowering the windows. T he rear of 

the car is provided \\"ith similar windows, but i::. designed to be 
used more as an open compartment than is the front compart­

ment. The entrance being at the side between the two com­

partments, loading and unloading is easier than if there was 
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S ~A11 NG ARRANG EMEN T OF DET ROI T C~R 

nuly an ex it at th e rear platform, though, of course , the con­

dition s in thi s re spect are practically equi valent to what they 

would be in a ca r with both front and rear platforms open . 

There is thi s in its favor , hO\vever, that the side entrance is 

more easily \\'atched by the conductor, ;md , furt her, it is not 
likely to be crowded with standing passengers, as a platform 

would be. It is not a place where people naturally desire to 
stand, as they would on a platform at front or rear. The 

Den ver car certainly has many points to recommend it, espe­
cially for a cli mate like that of Den\'er, which is of a charac ter 

between that of the Eastern and Central S tates, where there is 
great variation in temperature, and th a t of the Pacific coas t, 

where the temperature vari es so little. This ca r serves ad­
mirably as a summer car, and yet afford s protec ti on during the 

brief sharp cold spell s which sometimes occur in Denver. 
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DETROIT UNITED RAILWAY 

T he Detroit U nited Railway Company, on its city lines, has in 

the past operated mainly single-truck cars of the old-style open 

and closed types. Recently large orders placed by it have 

been fo r the semi-convertible type of car, with center aisle and 

can enter the car by the forward platform without interfering 
with the motorman. 

The car is of large seating capacity, accommodating fifty-two 
passengers. A Baker hot-water heater is placed in the motor­

man's cab. Part of the seats a re longitudinal and the balance 

cross seats. As seen from the engraving, 

the Indianapolis car has straight sides 

and sheet steel panels. This is the only 

company among those enumerated in this 

article that is now using sheet steel panels 

·· --Ftt, 
. ~, ·7 , -;-

in place of wood. The general arrange­

ment of the platforms is similar to that of 
the Detroit car, which has been hereto­

fore illustrated. Air brakes are employed. 

Other dimensions and particulars of this 

car can be obtai ned from the table. The 
. -

lO f-i<I 

- ~---- - ~ •v""~ -

ST.\ i\ D.\ fW S El\ lT -C O;\'VERT IBLE C.\l{ USED I N DET ROI T 

company also employs a large number of 

open cars on single trucks. These have 

a length of 34 ft. 5 ins. over all. They 
have t,velve benches and seat sixty per­

so ns. T he other dimensions are obtain­

able from th e table. 

cross scat s, whi ch can be used sumn1<:r and winter. These cars 

a re 11101 111 tl'd on double tru cks of 4 1,2 ft. wh ee l ba se. T he 

i ·odics arc 28 ft. 2 in s. long; th e len~th ove r all , 41 ft. The 

~eating capaci ty is f()rt y- threc. The ma jority o f the seats a rc 

u oss scats, though a t each end of the ca r a re longitudinal seats .. 

to give 111ore room a round th e entrance. The front pla tform 1s 

.=; ft. 6 in s. long, anc! has a cornpartment for tl1 e motorman and 

a hot-air heat er -;eparate from th e pas~cnger entran ce. Passen­
ge rs can ent er and leave by the fron t pla tform without in any 

way di sturbin g th e motorman. T he rear pl atform is G ft. 6 

ins. long, a nd. u i course, is o f the Det roit type, \\ ith provision 

for a large standing load, and a pa-;se nge r entrance pa rti tioned 

off from th e ba lance o f th e platform by a ra iling. 

l N DIANA l'OLl S T RACTIU N S.: TE Ri\1T N.\ L C< J;\ ll'AN Y 

The I11d ia11apoli s Trac tion & Terminal Company has rece ntly 

mad e ex tl'n "i\·c additi on~ to its rolling stoc k in the shape of 

doubk-tru : k ca rs suit e<l fo r liot h ,; umme r and \\'inter use. It 

can hardly be sa id. ho,ve,·er , th at thi s company is working en­

tirely in the direction of th e scmi -con\"e r tible ca r , si nce the 

open car is used to such a g reat extent for extra heavy traffic 

during th e summer, that it is a qu es tion wh eth er it will ever be 
entirely -;upcrscderl by the semi -conYc rtible type. The double-

THE MILWAUKEE ELECTlU C RAILWAY & LIGHT CO MPANY 

T he 1\1 ilwaukee Electri c Rai lway & Light Company about 

se ven yea rs ago adopted a stanclarcl car for use the year round, 

fjo I, ;· 4 ~ ~;;: < "" ..,. ~~ 
"'-'~ 

ST.\ X l> .\RD SEi\II-CO NVE RTIBLE CA R USED IN INDIANAPOLIS 

and this ca r, with improvements in details with each successive 

nevv order, has remained the standard ever s ince. It is probably 
true that no other company in the United 

States has maintained so nearly a standard car 

ST ANDARD SEI\11-CO:'i \" E RTIB LE CAR USED I N i\lIL\VAU KEE 

fo r so long a period of time, and it speaks well 

fo r the wisdom shown in the selectio n of a 

car in the fir st place that so few changes have 

bee n found necessary. Of course slight im­

provements are made in each new order. The 

car is simply a carefully designed type of semi­

convertible car , of the style here illustrated. 

Some small improvements havt been made 
over the car shown. The car was first 

equipped with two motors, but about six years 
ago the use of four motors was begun, this 

being the pioneer company to adopt four mo­

truck semi-convertible cars, one of which is illustrated 

herewith, ha s a length of body of 32 ft. ; length over a ll, 45 ft. 
The rea r has a 6-ft. Detroit type platform. At the forward 

end is a motorman's cab, which is closed off so that passengers 

tors fo r city service. This practice has been continued ever 

since. The car seats forty-four passengers, all the seats being 

cross seats , except that there is a longitudinal seat in each 

co rner of the car. 
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There is one step between the ground and platfo rm, and a 

rise from the platform to the car. This, when first introduced, 
was somewhat of an innovation, as previous to the time thi s 
car was designed cars on center-swivel trucks which would 

accommodate four motors on 33-in. wheels and ha ve th e plat­
form low enough so th a t there was no need of more than one 
step between the platform and the ground were almost un­
known. The use of four motors with a low car floor was made 
possible by a skillful design of the car sills and platfo rm, to­

gether with the design of an M. C. B. type of truck, which had 

a low frame , and which would permit of as low car sills as the 
whee'.; would clear. A n M. C. n. truck so designed that the 

frame would not be higher than the whee ls was developed for 
use at Milwaukee, and has since fo und favor in other places, 

notably under the Chi cago car, be fore illu strated. 

The lates t order of city cars fo r Milwaukee will have 29-ft. 
bodies, and will be -P ft. long ove r the bumpers. T he plat­

forms a rc 5 ft. long. The width of the ca r body at the belt ra il 

is 8 ft. 5 ins. The new ca rs wi II differ from the car i llustratcd 
herewith by having the wmdow-sills ~. in s. lower . Double side 
siils will be used to allo,Y the sashes to be lowered between them. 

This will make the car more nearly an open ca r when the win­

clows are lowered in summer. Owing to th e narrow bridges in 

STAKDA RD SEi\11 -CO:.\'\'ERTIBLE CAR USED IN PHILADELPHIA 

duccd in large numbers as a uniform standard car. The in­

flu ence of the practice in both of these cit ies as regards the 
adoption of the semi -convertible type of car has been con­

siderable. 
TWIN CITY RAPID T RANSIT CO MPANY, MINNEAPOLIS AND ST. 

PAUL 

T he Twi n City Rapid Transit Company, operating all the 

iines m M inneapoli s and S t. Paul, is another company which 
has come to the semi-co nvertible car as the 

most sati sfactory type fo r genera l city use. It 

also has a number of open cars whi ch arc 

ST.\i\DARD DOUBLE-T RUCK CLOSED C.\H USED I N PITTS BURG 

brought into servic e for the extra heavy 

traffi c to parks and oth er resorts in the sum ­

mer. For ge nera l city service, however, the 

company has gradually been working toward 

a car which is reaso nably well adapted to all 
seasons. T he Twin City ca r approaches more 

closely an interurban car th an the majority of 

city ca rs in cluded in thi s li st. The car floor is 

high , ancl requires two 18-in. steps a nd a 5-in. 

riser from th e platform to the car. As to seat­

capacity, the car is equal to the Chicago and 

lndia napoli s cars, whi ch seat fifty-two. T he 

Milwaukee, it is necessa ry to put wire netti ng at each window 

in the summer wh en the windows are open. A lthough this 

general type of semi-convertible car was fir st used in large 

numbers on maximum traction trucks at St. Loui s, it was first 
used with four motors at Milwaukee, and was there first intro-

front part of the car has cross seats, there bei ng fourteen of 

th ese. T he rear part of the car has side seats, to faci litate en­

trance and exit. 

One notable feature about these cars is the solid double floor. 
There a re no openings nor trap-doors with whi ch to ge t at the 

DOD 
I ~ 11'11•t 1'y • .T (1Urll · 1 

NEW STYL E CA LIFORNI A TYPE CAR, SAN FRANCISCO CO:\! PANY 
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motors. A ll the work on motors is done from the pit, or by 

taking the trucks out from under the bodies. The double floor 

is mainly for the object of warmth in winter. The cars have 

STANDARD CO:MBii'\,\TIO.\" CA I{ USED I N SAN F RANCISCO 

double windows in winter, and a re heated with hot water, so 
that in spite of the cold climate, they are very much more com­

fortable vehicle s than are to be found in some of the cities 

Minneapolis gate, which is opened and closed by the motorman 

for the entrance and exit of passengers. This gate is kept 
closed at all times, except when the car is standing still. All 

these cars are equipped with straight air brakes. The weight 

of the semi-convertible or closed car is 43,000 lbs., and that 
of the open car, 26,500. The former is equipped with four 
motors and center-swivel trucks, and the latter with two mo­
tors, and with maximum traction trucks. The seating capacity 
of both is the same, being fifty-two persons. 

PHILADELPHIA RAPID TRANSIT COMPANY 

The recently adopted standard car for the Philadelphia Rapid 

Transit Company is a semi-convertible car, 38 ft. over all, with 
28-ft. body. The company in Philadelphia was one of the 
first of the Eastern compani es to come to the semi-convertible 

type, although it is the last company on the list to make the 
change from the ordinary closed type with longitudinal seats. 

The Philadelphia car is somewhat in the nature of a com­
promise between the large cars of Minneapolis and Chicago 

and the shorter cars of Buffalo and Boston. The platforms are 

of moderate length, being 4½ ft. The car bodies are low 

I -,,lJrr . w•f.,. .. ,.l 
~~~~ n n llfiUUDilIL t 

!-J'-R"o\"l'l Bunq ~:Jr}~ "L edy -- :' st_(' 

- -----------i,-~ 

P LA:--1 OF ST.\ :--ID,\R D SEMI -CON VERTIBLE C -\R- ST. LOUIS TRANSIT COMPANY 

where the winters are not so severe. The standard open cars 

mentioned have center a isles, and are entered by the rear plat­
fo rm. just as a closed car \\'oulcl be. The sides arc permanently 

closed with wire nett ing. All th e Minneapoli s ca rs have the 

enough so that but one 13-in. step is needed to reach the plat­
fo rm, \\'ith an 8-in. rise from platform to car floor. This car 

scats forty passengers, and weighs, without load, about 32,-

000 lbs. 

TABLE SHOWI NG PRINCIPAL DIMENSIO NS OF STANDARD OPEN AND 

CLOSED AND SEMI-CON VERTI BLE C ARS 

V 
,D ~EO 
E Cn ,. ANU N .\ ME OF COM l'ANY Sing le, D ouble Width of Width of H eight Side 1--l eight of H eight from '2~~ :, 

o r Maxi mum Length of L eng th Length of z Car Body Car Body a t T op R ai l Step from Seep to -c: ~ Traction Body Over All Pla tforms at Sills Belt Rail from Floor Rail Platform 'f.eC Trucks 
Ex:~~ ~ ~ ---

1 Bal tim c,re- l'nited Rys. & Electric Co J\l. T. 28 ft. 38 ft . 5 ft. 7 ft. Gin. 7 f t. 10 in. 6 ft. 1/s in. 15 in. 13½ in. 'i¾ in 

2 Boston Ele\'a ted R a ilway Co ____ - - - ·· · l\I. T .and double 25 ft. 33 ft. 3 in. 4 ft. 6 ft . 8 in. 7 ft . 6 in. 5 ft. 7 in. 16 in. rn in. 7· in. 

3 Ruffalo R ailway Co _______ ____________ llouble ,30 ft. 6 in. 40 ft . 6 in. 4 ft. 3 in. 7 ft. 8½ in . 8 ft. 2 in. 6 ft, 16 in. 13¼' in. 8 in. 
4 Chicago Cny Railway Co __ __ • __ .. ____ Double :Hft. ~8 ft. 2 in , 6 ft. 5 in. 8 fc. 8 in. 8 ft. 8 in. 5 ft. 8 in. 16 iu. 12 in. 10 in, 

5 Cleveland E lectric Ra ilwa y Co ________ Double :_lO ft. 43 ft. 5 ft. and 6 f t. 
I 

6 ft. 6 in. 8 ft. 2 in. 6ft. 1/s in. 17 in. j 2 steps 17} 8 in. 

I 
and 13 in. 

J Side en tr, t I 2 steps 11 t 6 D enver City Tramway Co ___ ___ _______ Double 36 ft. 4 in, 41 ft. 6 in. I 5 ft, 2 in. 7 ft, 3½ in. 8 ft. 2in. 6 ft. I 14½ in, ) and 12 in. I 3½ in 
'j' Detroit- Uni ted R :,.ilway Co ______ .... D ouble 28 ft. 2 in. 41 ft. 6 f.6 in.5 f.6in 8 ft. 1 in. 8 ft. 1 in. ---- --- - 14¾ in. 1a~~ m. 10 in. 
8 India napolis Traction & T erm ina l Co ._ D ouble 32 ft. 45 ft. 6 ft. 8 fc. 4 in. 8 ft. 7 in. 6ft. 17 in. 12 in, 9 in. 
9 Milwaukee E lectri c Rail way & Light Co D ouble 29ft. 41 ft. 5 ft. S ft. 1 in. 8 ft. 5 in. --- --- - ------ -----

1U Minneapolis-Twin City R ap. Tran. Co. D ouble 33 ft . 1 in. 45 ft. 2½ in. 5 ft. 3 in. 8 ft. 5½ in. 8 ft.5 ½ in. 5 ft, 10¾ in. 16 in. 2 steps 18 in. 5 in. 
11 Philadelphia Rapid Transi t Co __ ____ __ D ouble ::!8 ft. 38 ft, 4 ft. 6 in. I 7 ft. 9½ in. 8 ft. 3 in. 5 ft. 10 in. 15½ in. 13 in. 8 in. 

12 Pittsburg Rys. Co ___________ __ ______ __ I Single 19 ft. 11 in. 30ft. 4 ft. 5 in. 6 ft. 7½ in. 7 ft. 2 in, 5 ft. 9½ in. 16 Ill, 12 in. 8 in. 
I D ouble 30 ft. 

1

42 ft. 8 in. 5 ft. 6 in. I 8 ft, 6 in. 8 ft. 6 in. /, ft. 10 in. 15 in. 13 in. 10 in. 
Cali forni a Two side ~ I { 2 steps of } 13 San Francisco- United Railroads ______ D ouble i type 39 ft. 6 in. entrances, I 8 ft, 2 in. ll ft. 2 in. 5 ft. 7¾ in. 14 in. None 

38 ft. 2 ft. 8 in. 12½ in. 
14 St. Louis Transit Co _________ __ __ _____ D ouble 33 ft. 4¾ in. 44 ft. 8 in. 3 ft.6t in.&7 tt

1 

9 ft, 1 in. 9 ft. 6 ft. 14¾ in. 13 in. 13 in. 
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PITTSBURG RAILWAYS COMPANY 

This company has three standard types of ca rs, viz., a single 
and a double-truck closed ca r and a si ngle-truck open ca r. 
\Vith the latter an open trailer is usually run. T he company 
does not have any double-truck open ca rs, as the width of the 

streets thnmgh which the cars nm docs not permit of their use. 

center aisles, an arrangement made fea sibl e by the adoption 
of air brakes in place o f the long lever hand brake wh ich is 

used on th e older cars for regular service stops. Owing to the 

grades of San Francisco, both track ancl wheel brakes are put 

on all ca rs. The new car is 39,½ ft. over al l. The entrances 

a rc a t th e side, as indi cated on th e plan on page 353. T he 

Section A-A. 
QJ't 

---.!8½"--
- - s'O½-" • 

PLA N OF DOTTOM FRAMI NG, ST . LOUI S TR ,\ NSIT COMPANY 

Tile most recrnt ca rs ordered by the Pittsburg Railways 

Company are double-truck cars. -1-2 ft. 8 ins. over all, with 30-ft. 

bodies. They have side seats ancl ar':! Yery wide, being 8 ft. 

6 ins. at the sills. They have long straight sides. A \i\Testing­
house magnetic brake is used on these ca rs. 

The single-truck closed ca rs ha,·e a body length of 19 ft. TT 

ins. , and a length over all of 30 ft. They arc considerably na r­
rower than th e clouble-trnck ca rs, being only 6 ft. 7 ,½ ins. wide 

at s ills and 7 ft. 2 in s. wide at th e belt rail. Both single anrl 
double-truck closed cars arc fitt ed with longitudinal seat s. The 
single-truck open ca rs arc 2-1- ft. 3 in s. oycr all, 7 ft. ro ins. wide 

and have eleven benches. 

UNITED RAILR O~\DS OF SAN FRANCISCO 

In San F ranci sco th e U nited Ra ilroads have retained the 

Ca lifornia type of combina t; on car, whi ch is so generally in use 

<' 11 the coast. The older type of car had longitudinal seats 

facing outward 011 th e open parts of the car at either end. On 

the new cars the scats on th e open part will be cross seats with 

closed pa rt of the ca r has side scab. T he seating capacity ts 

forty- four, ancl the weight. without pa!-- scngcrs, 33,500 lbs. 

ST. LOUIS TRANSIT CO MPAI\' Y 

A s St. Louis was the orig inal battl ~ ground of the se1111-con­
Yertible car, in fact , a city ,vhere in forme r days. before con­

solidation , when competit ion ,va s strong between the lines, 

t here was an extensive trial of dozens of different styles of cars, 

the final result of the e\'o lution is interest in g. It might almost 

be said that all of the street railway systems of St. Louis were 

equipped with semi -convertible ca rs before the majority of the 

la rge city roads in the U nited States had begun to realize that 

such a car was any,vhere near fcas ihl e for heavy city traffic. 
T here ,vas a theory at one time that a car ,Yith cross seats and 

a narrow center ais le could never by any possibility be a success 
for heayy city traffic. Nevertheless, the hot competition be­

tween rival compa ni es in St. Louis previous to the consolidation 

of a majority of these companies caused the various manage­

ments to seek anything in the way of rolling stock that would 

CLOSED CARS USED I N FIFTEEN LARGE CITIES IN THE UNITED STATES 

CLOSED AND SEMI-CONVERTIBLE CARS. 

I 
O PRN CA RS 

" I EJ:.-,r, E 
O •n E.c ·"' I ..0 

t.oC u; ·~ Hei g ht O bJ)O bl ~ c.::: .. cr, E 
Single, D ouble or H e ig ht Side ..!:: p ....... ~" C ross or -=·u 

I 

Len gth Width Runn ing ~-~~ -9 ".c .:·u U:! ~ Kin d of z ~g_ - cl Kind of Brakes Maximum Tract ion T o p R a il ..0 u - "" S ide Seats .c .,o.. Over All Over All Boa rd E ~ "' 0. .c v~ I Brakes 
U)~ .. bJ'J t ~ ·Trucks from Floor fro m R a il 

OJJ ::i c ~ ""' .. Mt; ..., 
i;:: ~o 

·.:; ~ O:l zp:: rflu :,. - :, 
I :c ~ 0. 0 --- --- -- -- -- -
1 

:" ide 46 i21,760 H and M .T. l 3R ft . fl in. 7 It . 10 in . fl ft. 1 in, 18% in. 16 in. 12 60 i 23,1()f, H a nd 1 

S ide I 3J 2 !,660 Hand I ( Si ngle . 29 ft . 4 in. 7 ft. Ii in. (i ft . 5 in. l!l½ in. 15~.f in. (I 45 15,0RU Handt 2 

Ii M. T. and rloubl e ;,!4 ft. 2 in. 7 ft. 6 in. 5 ft. 5 in. rn½ in. 16 in. 12 no 22,078 Han d 
S ide 40 40,1 80 Stra ig ht Air llouh le 4t ft . 1J in. 8 ft.!) !,~ i s , 5 ft. 7 in. §12¾ in. §12 in. 14 84 34,\l:/4 A ir & ha nd 3 
C ro~s 52 48,000 A ir * * * * * * * 

1 40,(~00 

* -1 

Side 34 28 ,000 I Hand I D ou ble 43 ft. 8 ft. ',! in. ti ft. I in. 2 ~t eps 12 in. 14 8·1 H and 5 1:3¾ in. 

Cross 48 34.01)0 Stra ight A ir * * * * * -~ * (j 

S ide a nd cross 43 S torag-c Air . * * * * * * * * * * 'j 

S ide and c ross 5'.! 32,000 Air t Si ngle t :34 ft. 5 in. t 7 f t. 10 in. t5 ft . 8 in. '1'18 in. t 16 in. t l~ 1Go tlS,ooo t T-l an rl 8 
Cross 44 H and * * . * * * " * * * n 

Side & 14 c ross 5'.;! 43,000 Straii::ht Air M . T. ft, G¾ in. tS ft. 31/s in. t5 ft. 7½ in . I f !H i;,·~ ; 26,WO ; H a nd 10 
Cross 40 :32,000 S tra ig h t Air * * * * ' * * * * * 11 
Side 31) i 17,100 Single 24 ft. 3 in. 7 ft. JO in. 17~~ in. 16 in. 11 r,r, •.• • I M agne tic 1:! Sid e r,o ; 3t,600 M ag ne1ic D ou bl e :34 ft. 2 in. 7 ft. JI) in. 11 .... ( 

-JC~s; 011t ~id e 44 33,500 Stra ight Air l 
* * * * * * * * ,, J:'l I Side inside wheel a nd tra ck I 

C ross 50 
I 

40, 0'l0 S torage a ir * * * * * * * 14 

* S~m e cars sL1m111 er a nr\ wi1.ter, t The long c losed SGnti-conve rt1b \e ca r i, al so used in s umm er. :j: Al so use, jen1i -cu n vcr tibl e ca r in ,11mmer, ~-T wo 12-i u . step, 
i W eii;:ht without motor<, 
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increase the popularity of the road. I t was di scovered that 

long, double-t ruck cars, or what is now called the semi-con­
vertible type, were extremely popular, and once the use of these 

was introduced, vari ous companies were fo rced by competition 

to adopt them. However, it should not be considered that, until 

the present, there was anything like a standard type of car in 
use in S t. Loui s, though many vari eties of the same general 
type were in use in large numbers. T he recen t la rge order 

placed by the St. Louis T ransit Company for new equipment , 

preparatory to handling World's F air tra ffi c, has necessarily 
sett led what is to be the standard car of th e St. Louis Transit 

Company for some t ime to come. T his is a car, 44 ft. 8 ins. 
over all, w ith body 33 ft. 4 in s. long. T he seating capacity is 

fifty persons. It is of the semi-conver ti ble type, adapted fo r use 

the year round. It has cross sea ts 32 ins. ,vicle, ex cept that 
there are two side sea ts at the rea r encl. T he cars a re mounted 

on center -sw ivel short wheel base trucks, with two motors on 

each truck. T he width of the ca r is practically 9 ft .. be ing about 

the same at th e sill s as at the belt rail. T hese cars also have the 
channel bottom const ruct ion, ,,·hereby channel irons act as side 

sill s, and fo rm the principa l suppor t of the ca r bottom. T he 

front platforms are 3½ f t. long, and a re intended only fo r the 

motorman, and fo r entrance to. and ex it from, the car. T he 

rear plat fo rm is a modification of the Detroit platform, which 
has provision fo r a la rge standi ng load, and is worth special 

a ttenti on. It is 7 ft. long, and is divided into th ree di visions by 

hand ra ils. T he division next to the door is intended to be kept 

clea r for exit o f passeng·e rs. T he other di visions arc fo r th e 
s tandin g load. T he object of the second hand railing is· to 

offe r a conve 11 ient suppo rt to those who are standing on th e 

pla tfo rm. T he ra iling which d ivides that par t of the plat­
fo rm set asi(le for the entrance from the balance of the pla tform 

has an openin g a t one poi nt in wh ich the conductor can stand 
Some previous railings we re simply bent to fo rm a niche at one 

point, which \\'as in tenclecl ior the conrl uctor; hut the opemn g­

in the ra ili ng· was found bett er. 
CENERAL CON-CLUSIONS 

.'.\ext af ter the increa se in length and we ight of cars, ,vh ich is 

the mos t ma rk e(I present tendency in connect ion with street 

ra il\\' ay ro ll ing stock. the increasing popular ity of the semi­
c1> nn·rtil>lc car is llln..;t noticeable. The semi-convert ible ca r 

ha'.'- l>ce n adopted in Chicago, Denver, Detroit . I ndia napoli s, 

XI ihraukce. ,\ fi nneapolis. Phi ladelphia and St. Lou is. T he 
old pl an of hav in g closet! box cars with longi tudinal seats for 

" ·in te r us-:.-, and open car s fo r summer use, is adh ered to in Bos­
ton. naltimo rc. nuffa lo, CleYc land and P ittsbu rg. and as ,veil. 

it mi ght he aclcl ccl. in Ne\\· York ci ty. where the co111li i11 ati on 
.:-ar is also usecl to some extent. San F rancisco. also, has 

the combination car. which is a compromise between an 

open and a closed ca r. am! which is th e g-enerall y accepted 
ca r for use on th e Pacific coast. Of the compani es enumerated 
in the table . those at St. Louis a nd a t 1'fi lwaukce wer e th e fi r st 
to cxtensi,·cly use the semi -con\'ert ible equipm ent for both sum­
mer and winter. The other compani es have only recently made 

large pu rchases of th is type of car. Going outside of the com­
pani es enumerate<l in the table, it is to be noted that a t Kan­

sas City and at New Orleans the semi-conver tible car has also 

been adopted. It might be thought th at in an extremely warm 
, limate like that of New O rleans an open car would be the only 
one feas ible. So fa r is th is from being the case. however , tha·t 

before the semi-convertible car was introduced it was cus­

tomary to operate closed car s in New O rl eans the year roumi. 

Lecause of the severe thunder shower s which occur so fre ­
quently, and which come up so quickly in the summer, and 

which make open cars very unpleasant. The semi-convertible 

car was found to be a very happy compromise between an open 
and a closed car. In northern latitudes, as at Milwaukee and 

Minneapoli s, the ea rly adoption of the semi-convertible car was 

parti ally brought about by the fact that there are so few days 
111 the year when an entirely open car is altogether de sirable. 

It was considered better to have a car which would more nearly 
rnit average conditions than the old open and closed equip­
ments. 

T here a re two main reasons which have been responsible for 

the adoption of the semi-convertible car. One is tha t the pub­

lic likes it, and the other is that it offers the companies a means 
of maintaining both a summer and ·a winter equipment without 

the necessity of investment in a double se t of ca r bodi es, and the 

expense of changing from summer to winter equipments. The 
reasons the public likes th e semi -convertible car are, that when 
closed it is a cross-seat car, which is pleasanter to ride in than 
the closed longitudinal-seat car; it affo rds better protection in 
stormy weather than an open car , and can carry a standing 

load, which docs not as seriously interfere with those occupy­
ing seats as would a sta nding load in a longitudinal-seat car. 

To be sure, the average semi-converti ble car does not give the 

passenger as g reat a sense of freedom or o f being out in the 

open air as do most open cars, but thi s is counter-balanced by 
th e advantages they present in bad weather . T here is another 

point in favor of the semi-converti ble car which is not fre ­

quently touched upon, hut it is one whi ch the passenge r appre­
ciates nevertheless, and that is th at a passenger can board the 

car quickly and select a seat at leisure after the car has sta rted 

without the inconveni ence attending the securing of a seat in 

a well-fi llecl open car. On an ordinary open car, and with the 
fas t schedules and short stops common in la rge cities, th ere is 
:ikely to be both an noyance to the passenger and delay of the 
,ar through fa ilure o f the passenger to discover a vacant seat 
the instant the car stopc;. T he more act ive passengers will 

mount the running boa rd and fi nd scats after the car starts, but 

\\' ith ,n n11 en and children thi s is not fea sible, and on some roads 
i~ not allowed. Such passenge rs iike Q car which is accessible 

from one end to the other when the car is in motion, without 

the use of the runn ing board. T he ordinary open car may be 
compared to the c,>TI1pa rtment pa ,;senger cars o f E ngland, and 

th e se111i -convert ible, to the A merican steam ra il road coach . 
The compartment type of car was at one time considered an 

imprm·ement over th e 1\merican elevated railway coaches, be­

cause o f the facil ity of loadin g and unl oading th rough so many 
,Joor s. Experie11ce demonstrated, however , that conside rable 

time was lost by passengers goin g from one compartment to 

another trying to fi nd or decide upon a seat. T he same com­

pa ri son holds bet ween a semi-convertible car ancl an open car. 

Th is is not int ended as an argument for or against the open 
car, but simply a sta tement sho,ving the reasons why the semi­

convert ible car. with some of its drawbacks. is finding increas­

ing use . T hat it has ce rta in drawbacks, none can deny. When 
used as a closed car it has not th e capacity for a large standing 
load that an equi valent length of old-s tyle closed car wi th longi­
tudinal seats would have, and the seati ng- capacity is no greater 
than tha t of the longitudinal-seat car of the same length. Com­

pared to an open car , the semi-convertible car has not the seat­

ing capacity that an open ·car of the same length would have. 
As to freedom from accidents, the semi -conve rtible car has 
considerable advantage over th e open car with running board. 
The concluctor and motorman can watch the two entrances of a 
semi-convertible car more closely than they can w;,.tch the 

whole length of the running board on an open car, and there is 
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not the danger that passengers w ill fa ll when enter ing or leav­

ing a t the step that th ere is w hen entering o r leaving by a 

runnin g boa rd, especially if there is a step in addition to th e 

running board, as is likely to be th e case with double-truck 

open cars. 

Assuming that a road is equipped with a sufficient number of 

semi-convertible ca rs to handle the maximum load whi ch w ill 

occur during the closed car season, what is to be done to pro­

vide for the additional loads which usually come during th e 

open-car season? This is a question that is answered by the 

majority of compani es using these ca rs, by h aving open cars 

to bring out for extra summer traffi c. Such t ra ffi c comes only 

in pleasant weather, in any event, so that the open car, which 

incidentally has a la rge seating capacity per foo t of length, is 

best adapted for thi s class of work. Companies which have 

adopted the semi-convertible car a re generally reta in ing the 

best of their old open cars fo r use in the summer, especially for 

summer resort traffic ancl pleasure riding on hot evenings. In 

S t. Loui s a car which is practically w ithout a roof has been 

extremely popula r. This car has an awning, whi ch is com­

monly rolled up. It seats ninety-six per sons, and is much 

sought a ft er on wa rm evenings . 

A lthough the present practice in railway work, as shown in 

thi s article, is entirely toward long cars, it must not be in­

ferred that ra ilway manage rs ar e entirely unanimous in their 

belief in this type o f car for all classes of w ork. It is unde­

niable that a sentiment h as a r isen within th e last year or two 

among several progress ive manager s towa rd th e use of shor te r 

cars with trailer s, the principal obj ect being th e r esulting re­

duction in power. Wheth er this fac t w ill result in the actu al 

introduction and tri al of train s of thi s kind r emains to he seen. 

Such an experiment would certainly be of interest . 

Regarding th e type of seats u sed , it seems to he the op ini on 

of many manager s that the cross-seat car is fo r all lines, except 

those where the g rea ter part of the business is a shor t-haul 

t raffic, the coming sty le of all- the-year car. T hi s is eviden ced 

by th e quantity of cross-seat cars th at ar e being built a t the 

present time, not only fo r combination city a nd suburba n ser­

vice, but a lso fo r city str eet service. P hilade lphi a is a st riking 

example of the change fro m longitud inal to cross-seats, and the 

last 600 cars built fo r thi s compa ny h ave all been made with 

thi s style of seat. In S t. Loui s th e experi ence has been ex­

actly the same, and where thi s system of cross-seats is employed 

the semi-convertible ca r is, of course, parti cularly adaptable. 

Cross-seat car s, w ith their short center s to the seats , prov ide 

g reater seating capacity than the lon gitudina l-seat cars, whi ch 

is a point in their favo r , and, again , passengers can be carri ed 

to a ve ry much better degree of sa ti sfaction to themselves than 

in the case of th e longitudinal-seat ca r s, pa rti cularly wh ere the 

r ide is a long one. On the other hand, the cross-seat car s h ave 

not the ac tual carrying capacity of the longitudin al-seat car ,. 
T he obj ection to the cross-seat, center -aisle car, that the 

aisles were so na r row that it wa s diffi cult fo r per sons to pass in 

them, has been overcome by increasing the w idth of the ca rs 

whenever thi s was possible, an<l by makin g the backs of the 
sea ts 2 ins. narrower than th e bottoms. 

The increase in the weight of ca r s during the past few years 

is somewhat astoun<ling to those wh o have not paid par t icular 

a ttention to this feature. Not only h as th e total we ight per ca r 

increased , but th e dead weight per passenger h as also increase<!. 

On the single-truck motor cars, common eight yea rs ago, the 

dead weight per passenger averaged about 600 lbs., unless the 
car s were of unusually heavy construction , or for some local 

reason were provided with extra heavy motor equipment. On 

the ca rs enumerated in the ta ble accompanyi ng thi s a rticle, the 

dead weigh t per passenger fo r the closed and semi -convertible 

cars is in the neighbor hood of 8 00 lbs. T he Chicago City Ra il ­

way car weighs over 900 lbs. per passenger. T he dead weight , 

fi gured on the basis of seating ca pa city, perhaps is not entir ely 

fa ir, because the standing room provided on the Chicago City 

Railway car is considerably more than on other ca rs which 

weigh less and seat the same number of passenger s. T he Ch i­

cago car has wide ai sles and very long pla t fo rm s a t both ends. 

In the matter of platforms, th ere is even more vari ety than in 

the car bodies themselves. T he D etroit type of platform is used 

also in Cleveland, T oledo, Indianapolis and St. Louis, in addi ­

t ion to the city where it originated. I n connection wi th the D e­

tro it type of pla t form on the r ear of the car , a front pla t fo rm, 

providing fo r entrance of passenger s and ye t havin g a separate 

compar tment independen t of the passenger entrance fo r the 

motorman, is commonly used. In D en ver the platfo rm as a 

means of entrance to a car h as been clone away with entirely, 

ancl a side entrance substituted. In San F rancisco the side 

entran ce is also used, in connection w ith the combin ation car. 

A side entrance car is also used a t Des Moines, Ia. T he length 

of platform, where the D etroit platform is not used, is se ldom 

more than 5 ft., the average bein g, per haps, 4 ft . 8,½ in s. T he 

opinion of ra ilway managers is not fu lly in accord in favo r of 

the Detroit pla t form , par ticularly in the case of sing le-truck 

ca rs, w here it creates in the minds of passengers a w ish to 

-; ta nd on the platform instead of in the car. T he obj ection, of 

cour se, is that th is practice throws the weight a t the very worst 

poin t, i. e., at the extreme encl. O n the oth er hand, the plat­

fo r m is popular because it solves th e smokin g problem, and 

a lso permit s those w ho w ish to r ide in the open a ir to do so a nd 

make their seats ava ilable to other s. 

Sheet steel panels do not seem to have come into ve ry general 

use. A t I ncli an apolis and L os A ngeles they a r e th e stan<lard 

construction. The extremely d ry climate in Los A ngeles dur­

ing the summer, which causes a shri J1kage of ,vood panels, is 

responsible fo r the adopt ion there. They were fo rmer ly u sed 

at D etroit , but wood is now employed th er e instead. 

T he increase in heigh t of car flo or, whi ch necessarily came 

with th e change from single- truck to doubl e-truck car s, has, of 

course, necessit a ted more steps to get to the car fl oor. T his has 

been commonly prov ided fo r by h aving one step between 

the platfo rm and the street , as former ly, and increasing the 

h eigh t of the step or r iser fro m the platfo rm to th e car floor. 

Some compani es, howeve r, have prefer r ed to make two steps 

from the plat fo rm to the ground, bri ng ing the platform nearer 

the level of the ca r fl oor. T he height from the rail to the top 

of fl oor is, of course, clepen clent la rgely upon th e sty le of motor 

that is used. i\Vhere center pivotal trucks vvith 30-in . whee ls 

ar e u sed, perh aps the most general pract ice is to mak e th e fir st 

step from the rai l line to the top of the tread measure 16 in s. , 

and the second step to th e platform of the ca r 13% ins. T h is 

allows an 8-in. step out of the ca r , the di stance from the track 

over the fl oor being 37 ,½ in s. T he dista nce from the car fl oor 

to th e top of the platform is usua ll y mad e 8 in s. 
T he straight a ir brake w ith a motor-d ri ven compressor is the 

most gen erally accepted meth o<l of braking long heavy car s. 

One notable exception to thi s is the St. L ouis Transit Com­

pany, wh ich is equipping all it s cars w ith stra ight air brakes, 

to be :;uppliecl from storage tanks, w hich tanks are fi lled a t 

com pressing plants located a t the ends of each rou te. Thi s 

w ill be th e fir st extensive appli ca tion of the storage air system 

in a large city. T he new D etroit ca r s use storage air brakes. 

while in P ittsburg a magneti c t rack and wheel li rakc is u sed. 



POWER EQUIPMENT FOR CITY ROADS 

T
H E equipment for supplying power to th e majority of the 

large city railway systems of thi s country is th e r esult 

o f the gradual growth of the business, and for that 
reason it is usually not what would be installed if the various 
companies had begun operati on in recent years, after modern 
methods of elec tric traction had been evolved. For example, 

the great electric railway power sta tions 111 New York 
city were planned and erected after electri c railway power 

equipment had undergone about fi fteen years of develop­

ment. Outs ide of New York city. however, there is prac­
tica lly no place in the country where the electr ic railway 

reasons there was an almost entire abandonment of old stations, 

beginning about ten years ago, when large direct-connected 

units of from 500 to 2000 kw were coming into use. Some 

companies were able to utili ze the same b_uildings and land for 

the new stations, but in many cases these new stations were 

built on new locations better suited to economical power pro­

duction. With the building of direct-connected stations favor­

ably situated as regards coal and water supply, came the second 

stage of electric railway power-house construction. The third 

stage has been made possible by the introduction of alternating­

current di stribution a t high voltages. Incidentally it has brought 
with it, in many cases, an 
enormous increase in the 

size of power house, be­
cause of the large area 

which any one power 
house can serve. This, 

in itself, brought up many 
new problems, especially 
as regards the freedom 
from breakdowns and the­

isolation of one part of a 
large generating station 

from other parts of the 
same station. Of this 

latte r stage in electric 
railway construction, the 
Metropolitan Street Rail­
way power house in New 
Yo rk marked the begin­

ning. 

EXTERJO l< OF I' lC\TT ST REET ST. \TJO:\' , B.\LTIMORE 

A fair idea of the gen­
eral condition of power 

equipment of a number 
of the leading American 

street railway companies 
may be obtained from 

~ystem 1s of such recent const ruction. T he usnal problem 

before the management of a la rge street railway company 
is to make the best of ,vhat equipment is al ready installed, 

while enlarg ing the plant a long lines "hich "ill be in the 
direction of true progress. and will not i1wolye the entire 

throwing out of the power equ ipment after a few years. In 
order to <lo this statistics collected from the principal roads of 

the country sho,v that th e usual methorl of settling the problem 

has been to retain direct-current power houses and di stributing 

systems for the g-reater part of the power supplied to the sys­

tem, and to add alternati ng-current generators ,yhich supply 

sub-stations feed ing more cfo,tant portions of the system, and 

thus make it possible to extend the system in a ll directions 

" ithout undue in,·estment in coppe r or excessive line loss. 

City )lO\\er house equipment in the United States has gone 
through three stages of de\"elopment. In the first stage. belted 
or rope-dri,·en generators \\· ere in use. Frequently the sta­

tions were run non-condensing with ~i mpl e engines. and, taken 

altogether. power-house practice did not make use of a ll econo­

mies. eYen at that time, aYailahle for the production of steam 
j}O\Yer as cheaply as possible. Frequently these belted stations 

were poorly located as regards coal and ,Yater supply, and also 

so (!esign<.'d that they could not lie rea<lily extended. f~lr th ese. 

the accompanying tab les, one of which is a general table, 

giving the total capacity of stations supplying city lines 
in kilowatts. the tota l capacity per mile of track, the 

total capacity per car operated on max imum schedule, and the 

kilmvatt-hours per car mi le fo r one year. The second table 

applies especially to the more recent generating stations erected 

by the vari ous companies. T he third table relates to some of 

TABLE T.-POWER DATA FROM 14 AMERICAN STREET RAILWAYS 

Remarks 

---- --- -----
Baltimore-United Rys. & Eleccric Co ___ 16,879 '-17.7 28.3 1.7 

Boston Elev. Ry,Co (for surface lines only i 2a.475 75. 21.8 2.S9} • See note * 

Chicago Ci tv Ry - - ---------- -- ----- ----- 1 11,580 66. 20. 2 07 ¼ equip., 44 
Cleveland !slec tric Ry. Co _____ _____ _____ 19,712 88. 2.06 ft. cars 
Denver City Tramway Co__ __ ____ __ _____ 7,000 43.7 31.1 2.10 
Det roit United Ry.Co ___________________ 11,40/l 60. 28. 
Inriianapolis Traction & T erminal Co_ ___ 5,500 4/i. 1.9 
Mi lwaukee Electric Ry & Lt. Co ___ _____ 15,000 115. 50. 
Minneapolis- I win City Rap. Trans; Co_ 65:7 io:- 2.7 Water& st'm 
Phil adelph ia R ap. Trans. Co _________ ____ 31,200 1.66 power 
Pittsburg Rys. Co ------------ - · ________ 19,200 47.6 2.72 
San Francisco~Un ited K. Rs ________ ---- 8,335 45. 23.1 

ini St. Lou is T ransit Co ____ -·------- -- ------ 29,300 81. 32.5 Very fast 
schtdnle 

* Output for su rfa re ~ar.~ :1ssµ med as P.O per cent . of total 
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TJIBLE 11.-STAT ISTICS OF PO W ER STATION S OF FLEVEN LARGE ST REET RA llWAY SYSTEMS 

CIT\" A l'D N A ME O F C OMPAi-\". 

Baltimore - United Rys. & Electric Co ______ _ 

Boston Elevated Ry 

Cleveland Flect ric R y. \.,u ____ _______ _ 

Den,·er City T ramway Co ___ _ 

Detroit Unit·d Ry. Co----- --·------·------ --

Indianapol is Trac ion & Terminal Co ________ _ 

Minneapolis- Twin City R apid Transi t Co _ . . 

Philadelphia Rapid Transit Co _____ _ 

P;ttsbu rg Rys. '--0------------·--- --- · 

San Francisco--United Railroac' s 

St. L ouis Transit Co 

~ i::: '/'! 

----- -- -------=---
~ ~.:: § .; 
[~.s ~~~ 

Normal ·;:;.S:: 
Capacitv [ ~ ; 
of Station \ U :ii ..S 
in ~ilo- X~~ 

wa .. ts c-:.., i::: 

__ 1 ~'a·-

" " .bJ):..; 

~ gt.: 
VO.'=" 
.~:::::n 
Cf) 

ti: E ·- ,_ er 
..! i::: C ff) VJ) 

~wz 's.:: 
,i.s- __ .i:i _ 

,__ E 
~.:: g ~ E­

ci ~: ~ E 
er::.:~ §:.2 

UJ £ zU 

Height of Chimney I ~lechanical 
and Di ameter or Natural 

o f Flue Draft 

- - 1-1 1----

12.0flll I 16,000 I 11.790 I .08 12.361 I 1.03 t I 200 ft. and 13½ ft . I Natural 

1 -~.900 I 1,.200 24,360 
8,100 10,~00 8,11)2 

-- -- - - - --

1.80 
1.01 
206 4.300 I 5,800 8,866 

6,100 I s;!oo 9,120 I u 
--- ---- ---

5,G00 8,400 l 16,20(1 I 213 

-4.ooo I- 5 300-I rn,rn5 
5,:100 I 1,9110 15,20t) 

5,000 ,.;,00 

-------
21.000 30,600 

--- ----
i.;100 10.000 
3,i50 4,500 
5.000 6,000 

--- ----
6,400 8,500 

13,500 18,000 
--- -- --

9,600 12,800 
--- ----

15.450 20,540 
6,90G 9,2!0 

3.9 
2.G 

14,248 ' 2.59 

---
li,340 s•> 

- - - --
16,128 2.15 
12,228 3.27 
11,520 2.:30 
--- -
16,:iG0 2.~8 
3!,281 2.54 
-- --
13,776 1.4 

2:3,243 1.5 
20,813 22 

-- ---- -----i--------- [ 1-25 1 252 ft. & 13 ft. 8 in. Natunl 
10,480 1.2(1 1 251 and 13 ft. Natural 
9.000 2.09 1 200 ft. and 10 ft . Natural 
--- --- - ---- - --
lG,412 2.ti 2 232 ft. Natura l 

10,800 

U ,674 
15,:?Ufl 

7,720 

240 ft. and 11 ft. I Natural 
1.42 •1 4 1 240 ft . and 11 ft. 

1 

)II atu ral 
__ _ 25 ft. and 9 ft. I M echanical 

3.6,, I 1 
2.G 1 

180 ft and 11% ft . 
1~5 ft. and JO ft . 

1.05 2 I { ]~O ft. and 7 ft. l 
1,., ft. and 10 ft.\ 

:\'atural 
Natural 

N atural 

21.6,5 I -1-_- i----:-i------ - -
225 ft . and 16 ft . Na t ural 

Na tu ral 
M ec hankal 

~atural 

14,112 
16,128 
11,520 

10,400 
34,281 

l!l,363 

25.25:.? 
20,Hl:3 

I.HK 
4 31) 
2.30 

21170 ft. a nd 11 ft.6_ in. 
1 60 ft.-an d 9 ft 
'' !GO ft. and 7 ft. 7 in . 

- - ----- 1----
Ul3 I 81 130 ft. and 7 ft. I Natura l 
2.54 10 130 ft. and 7 ft. Natural 

2 0 1 1;;2 ft. and 14 ft.8 in .
1 

M echa>Jical 

~ 141(3) 160.xi½ (1) 202xl4 
2_2 1 20~ ft. 

Natural 
Natural 

Type o f Typeof r<eed rvpe <'f 
Type of Condenser Econo- !\Iechanical 

rn izer Wate r H eater Stoker 

Barometric and jet }._Tone I C lo<ed and open R oney 
I --- - - --

I-Hand-fired Barometri c, jet and surface Green Closed 
Jet Green Closed and Open Romy & Ac me 

Barometric and jet G:een Closed Arme 
---- --------

N one i,.· one C losed l\l urphy 
----

Stirling 
J et Green Closed and open chain 

gra:e 
--

Jet N one Closed and open l\lurphy 
Jet Green Closed and open l\lur~ hy 

-
Jet None Open Roney 

----
Jet None Open Underfeed 

---
None None Open N one 
J et American Closed N one 
Jet N one Open A.Box&Co. 

----
Jet None Closed R oney 
J et N one Closed lVurph y ________ , __ ----

Surface marine type Green ---------- -- Burn fuel oi l 
--------- ----- -------
Surface \.\ ith cooling to,vers ----- - Excelsior Green 
Surface with cooling towers ------ Excelsior Green 

---

Type of D -te of Company's 
Fuel Con- Completion Designation of 

Yeyors of Statiou Station 

K eilholt z 190:3 Pratt St. 

1893-6 I Cen-;:;;i-llfain Elec. loco. 
H unt 1902 Lincoln W ha1f 

Link belt 1896 and 190:! j Charlestown 
----- ------ -

Carl';Jt& )J,__.c •n 1902 Cleveland E !ec. 
- -- --- - - -----

lllcCaslin 
lllcCa,lin 1903 ----------
--- - - - · - ------

Hunt 1805 A 
---·--- - 1695 B 

1- - --
Hunt 1903 ----------

---- --~-------
l\! cCaslin Under cons. ---------------
Link belt 1S~4 and 1808 No. 1 
Link belt ]894 N o.~ 

_1: '" k .'.:".._I_ ~~ ::--o. :; -----McCaslin _________ :!0th St. 
Not detided Und.:..'.:.._'.:ons. Brunot Islan d 

-------·-----1~""~ North Beach 

l\l cCa,lin 1901 ] Cent ral 
lll cCas!in 19(!1 North ern 
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mileage in that city, since the conditions were favorable to such 

a change. I t was imperati ve to do away with the small-uneco­

nomi cal plants, and the la rge a ltern ating-current pov, er station 

was the natural outcome of the situation. 

all its lines with direct current from five direct-current power 

houses. The Chicago City Railway Company contemplates the 

building of a la rge alternating-current power station on the 

Chi cago River, at Thirty-N inth and Halsted Streets, as soon 

TAB LE lll.-STATI STI CS OF ENG I NES USED I N PO W E R STATI O NS O F E LE VEN LARGE RAILW A Y SYSTEMS 

I." '- ~ f I 
0..: ~ 

I 
. " 

I~ 
o~~ :r:o~ CITY AMD N M!E OF COMPANY. Vi-.;:: Type of Valves N V 0 ]~ ·- ~-

0 (/j2,~ ~o z 

Baltimore-United Ry s. & E lect ric Co •. 1~ 2,000 ~ ---Corliss 
Boston Elevated Ry. Co ••••• .. . ••• ••. . . 

1 

31 2.i00 4,000 Corliss 
Cl 1 d E l · R c i .. 2.400 3.500 Corl iss eve an , ectnc y o •••• .... ••• • 1 roo •> ••jo C •l 

-- , J ....,,,.. Q . l ~S -- -·- ---i----· (3) 800 (3) 1,:300 Greene.Wheelock•Hill 
Denver City Tramway Co •••••. ..•••••. -~I (2) l,uOO (2) 2,700 Corliss 

D etroit United Ry. Co .•.•.•••••.••.. •. 2 I 1,500 2,0110 I Corl iss 
Indian apol is Tractio n & T ermin a l Co .• •• 1,200 1,925 Corl iss 
Minn eapol is-Twin City R ap. Tran, . Col 1 I :l,5U0 6,000 . Corl iss 

Philadelph ia Rapid Transit Co . . .. ..• . . -~I~:~ _:~~ Corliss 

• . { 8 800 1,5ti0 Corliss 
P1t1>burg Rys. Co ..•.•••.••..••.• ..•. Ill 1 1,500 2,000 I Corliss 
San Erancisco-United Railroads ...... . 4 (8) 1,200 4 0ti0 M a rin e 
St. Louis Transit Co •...•••..... ...••• . 4 ~,:250 3,400 Corliss 

Make of Engine Size of Cy li nders l 

McI nt osh & Seymour 33 in. and 68 in . X 56 in. 
Providence &west'h'se 44 in. and 88 in. X (jij in. 

Reyno ld, ver ti cal 40 in. and GS in. X 60 in. 
R eynolds hori , :!2 in. and G4 in . x W in. 

(3) Green-Wheelock 2:1 in . and 52 in. x 48 in. 

(2) Reynolds) i 32 in . & 68 in. x 1;0 in. ( 
32 in. & 64 in. x 48 in. 

Filer & Stowell a2 in. and !i4 in. x GO in . 
Reynolds h ori z. 32 in. anrl 60 in . X !iO in. 
Heynolds horiz. 46 in. and U4 in. X !i\J in. 

Wetherill & Co. { 26 jn. & 40 in. X 48 jn. } 
28 10 . & 40 10. X 48 10. 

Penn. I ro n \ Vks. 30 in and 54 in . x 48 in. 
Providence 13·~ in . and (i';! in . x 5t in . 

U nion I ron \Vk s. '•)" ~•> " 1 • - J " d-;- \O; &u~ I')_;~ 80 In -;"*· 10 
Fulton 3ti in . and ,0 m. x GO 10. 
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80 
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140 

Cos t Coal per 
Station 

P ratt St. 
Lincoln wharf 
Clev.Elec.Ry 
Cl,q.City Ry 

B 

1, ~5 (sup.) * 

145 

200 
150 

N o. 1 

20th St. 
. .. . 1 Brunot Isl'd 

I * * 
3.3 kw hrs. pe r gal. oil 

* St at ion not finished 

,\t Bm,ton, the Bosto n Elevatell l\.a ilway Company, whic h 

operates both sudacc and cieYated lines. ha" a lways adhered to 
di rect-current di stribution. 111 fact, thi s company has the most 

notable large direc t· current di stribution sys tem in the country. 

It s policy has Lern to erec t a number of la rge direct-curren t 

stations a s required from time to time by condit ions, and to 

enlarge eac h of th ese as the traffic grew. lt !,as in a ll eight 

power stat ions. I ts cen tral power station is the outgrowth of 

the origina l central po,, er stat ion, erec ted when elect ri c trac-
tion was first introduced. T hi s ori gi­

nal station is now maintai ned as an 
auxiliary to th e centra l power stat ion. 
1 t contains thirty-six 50-kw genera­
tors. In the same station a re six 

12oo•kw generators, two of I 500 kw 

and the one of 2 7 00 kw. The com­
pany has a ltogether five 2700-kw di ­
rect-current generators in ib Yarious 

po\\ er hou:-es. 1\hout 20 per cent of 
the capaci ty of thi s company's sta­

tions is w,ed to supply elevated lines, 
am! 80 per cent to supply surface 

li nes. The total capacity of the eigh t 

:--tations is 36.844 kw. of which 29,475 
may he considered as de\'oted to sur­
facl' lines, and thi s is the figure giYen 

in the table. Thi s would leave 7369 
Inv a\'ailabk for the use of the ek­
yatecl Imes. The kil owatt· hours per 
car mile on the elevated lines is 4.2. 

The power station capacity in kilo· 
watts per mil e of elevated track is 

460. 

as its franchi se extensions sha ll have been definitely a rranged 

for. T his will probably be a steam turbin e station, a lthough 

plans are not fu lly dete rmined upon. About one-quarter of the 

company's rnlling s tock is <loubl e-truck cars, 44 ft. over all, 

weighin g 48,000 lbs. without load. The balanc e of the equip­

ment consists of single-tru ck motor cars, weighing about 16,000 

lbs. ,vithout load. T hese fac ts should be t aken into account in 
considering th e kilowatt-hours per car mil e. The station ca­

pacity given inclmks the capacity of a 750-kw storage battery. 

In Chi cago. the Chicago City Rail­
way st ill suppli es its elec tric li nes 
from two power station s. which 
belong to the fir st stage of elec­

IXTERlOR OF CENTRAL POWER STATION, BOSTON 

tric railway power station development, as outlined here­
tofore. T he:,e stations contain simple engines and rope­

dr i,·en generator s. and since they hardly come with in th e range 

of modern power-station practice. particulars are not included 

in the tables. The Chicago Union Traction Company supplies 

In Cleveland, until recently there were two compani es, which 

have recently been consolidated under the Cleveland E lectric 

Railway Company. T here are, therefore, two direct-current 

power stati ons. one of which is used to supply the eastern lines, 
and the other the ,vestern lines. The Cleveland Electric Rail-
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way power house contains some old belted apparatus , which is 

held as a reserve, and al so has as large a direct-current gen­
erator as is to be found outside of the Boston power hou ses. 

No alternating current is used in Cleveland. 
The Denver City Tramway Power Company, which supplies 

the Denver City Tramway Company with power, has recently 

built a new power station, which is a combination alternating 
and direct-current plant. The Denver City Tramway Company 

has some very long suburban lines, which are suppli ed by sub­
stations. The main distribution in the central part of the city is 

by direct current. This company's rolling stock consists almost 

entirely of double-truck cars. 
The Detroit United Railway suppli es its city lines from two 

power houses adjoining each other. The power houses are 
good examples of the best power house engineering of seven 

years ago. The interurban lines of thi s company are suppli ed 

from other stations. An extensive storage battery auxiliary 

is in use. 
At Indianapolis, the distribution is entirely by direct-current 

from the West Washington Street power house. This power 

house was begun in 1894, and has been added to from time to 

time, as required. 
The Milwaukee Electric Railway & Light Company has a 

railway and lighting power hou se on the river near the business 

portion of the city. This suppli es direct current for all the 

lines in the city of Milwaukee. A temporary power station , 

containing vertical engines driving alternating-current genera­

tors, is now being put into commission. The plans of thi s com­

pany contemplate the erection of a large alternating-current 

generating station, in which it is but natural to suppose that 

steam turbines will be employed, if the experience of ot her 
companies with them is satisfactory. Direct-current distnbu­

tion will be retained for most of the city lines. 
At Minneapolis and St. Paul, the Twin City Rapid Transit 

Company has the use of a watcr-po\\"er plant of 7500-kw ca­
pacity, but this is not now suffident: and a steam plant with an 

ultimate capacity of 21,000 kw is being built. At present. how­
ever, only one 3500-kw unit will be in stall ed. The steam plant 
adjoins th e water-power plant, ,vhich is between l\Iinneapolis 
and St. Paul, but somewhat nearer Minneapolis. The station 

voltage is 3450 volts, three-phase. at which voltage power is 
transmitted to a sub-station in l\Iinneapolis. For transmission 
to St. Paul, the voltage is raised to 13,000. Storage batteries 

a re employed in the sub-stations. 

The Philadelphia Rapid Transit Company ha s three princi­

pal power houses, all of which generate direct-current. It is 

also building a temporary power plant at Second Street and 
vVyoming Avenue. containing two 1000-kw three-phase General 

Electric generators. The station will generate and transmit at 

13,200 volts. The entire transmi ssion will be und erground. 

This station will transmit to two sub-stations. It will. of 

course, supply 01!ly a small portion of the power req uired by th e 

system. 
At Pittsburg, the Pittsburg Railways Companv operates cig-ht 

direct-current stati ons. the least economical of which will be 
shut clown on the completion of the new alternating-current 
station on Drunot I sland on the Ohio River. Extensive storage 
battery auxiliaries have been used in Pittsburg for the last fiv e 
years. 

The United Railroads of San Francisco have five cable power 
station s and five electri c power station s in operation. A new 

alternating-current power stat ion is being built in a favorable 

location for securing coal and water. The completion of this 

station will make it possible to shut down all but one of the 

elect ric plants now being operated, and will <lo a way wi th the 

necessity for purchasing power, which is now being done to 

supplement the power supplied by the company' s power houses. 
Oil is the fuel used in San Franci sco, thi s being the only large 

company in the United States, except that at Los Angeles, to 
use fuel oil instead of coal. 

A t St. Louis, the St. Loui s Transit Company inherited fiv e 

fairly good direct-current power houses from it s predecessors. 

\Vith the idea of consolidating affairs, the station at Park and 

Vandeventer Avenues wa s enla rged, to make th e largest direct­

curren t power stat ion in elect ri c railway se rvice in the United 

States. The output of thi s station is 30,000 amps. , all o f whi ch 
passes through one recording watt meter. At the same time 

that this central power stat ion was being remoclclcd to its pres­

ent size, what is known as the Northern power station was built 

to supply the north ern part of the company's territory, and al so 
to generate alternating current for transmission to sub-stations 

at such points as mi ght seem desirable. After these stations 

\Vere built, it was found necessary, however, to continue some 
of the best of the older generating plants, so that th e con­

soli<latio11 idea has not been entirely carri ed out. Preliminary 

plans were drawn up recently for a large alternating-current 
station in East St. Louis, across the river, where coal can be ob­

tained cheaply and without the clanger of coal blockades, which 

danger is always present in St. Loui s, because of the limi ­

tations to traffic imposed by the necessity of bringing all coal 

across the river on two bridges. This project was abandoned, 
however, and a contract entered into with the Union Electric 

Light & Power Company, which is building a mammoth gen­

erati ng station on the banks of the Mississippi River, not far 

from the business portion of St. Louis. 
From th is review of the situation it will be seen that in the 

majority of the cities there are direct-current plants sufficiently 

modern lo admit of the production of current at a cost nearly as 
lo,,· as it can be produced in the latest t_vpe of station. A lter­

nating-current stations fo r supplying a large proportion of the 

load arc in use, or under construction in N"ew York, Kan sas 

City, Baltimore and San Francisco. Comhin ed direct ancl alter­
nating-current stations, where direct current is used to supply 

the greate r part of the system. ancl where distant parts are sup­

plied by alt ernating current, a re in use at Brooklyn, Denver, 

Milwaukee, Philadelphi a, Pittsburg and St. Louis. At Buffalo 

and at Minneapoli s and St. Paul, water-power is used to such 

an extent that most of the current is transmitted at hi gh poten­

tial, and snppliecl to the railway system thrn11gh rotary co n­

,·erter sub-stations. In both cases auxiliary steam plants a re 
maintained for carrying peak loads. 

There is considerable difference between the lay-out of a 

large alternating-current station, in which nearly all the 

power for supplying the system is concentrated. and the lay-out 

of smaller direct-current plants. Tt is not entirely a differ­

ence clue simply to the difference in the size, a lthongh this has 
much to do ,vith it. It is partially a difference due to the reali­
zation by engineers that the concentration of an immense 

amount of gen erating apparatus under one roof makes possible 

interruption of service to a much greater extent than would be 

possible where a number of stations are in operation. The plan 

of isolation of one section of a station from another is being 

very thoroughly carried out in large plants. Special precau­

tions were taken in the first large alternating-current station ~ 

for the isolation of high-tension bus-bars from each other. and 
the separation of the generators into groups, so that trouble 

with one group would not affect the other. Next after the 

spread of trouble on high-tension lines, interruptions arc most 
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to be fea red from the steam piping and boiler-room end of the struction of very large power houses. With the introduction of 
plant. In fact, the ;¥hole plan of connecting large generators, units as large as 5000 kw, there is not the necessity for perma-
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engin es and boi lers in parallel permanently on the same bus­

l)ars and pipe lines has been thoroughly abandoned in the con -
nent multiple operation of the entire station that there used to 

be with the smaller units. There is a tendency on the part of 
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those now designing stations with units this size to make each 
unit with its boilers a section of the station by itself, capable 

of being operated in parallel with o ther units, but only through 
the medium of steam piping and electr ical connections, whi ch 

can quickly and effectively be opened. In severa l stat ions 

better provisions have been made for isolating electr ical 

troubles than have bee n made to prevent the sprcacl of trouble 
clue to a break in the steam piping at any one I oint. The diffi­
culty in preventing the spread of trouble from steam pipes is 

clue mainly to the fact that it is frequently impossi ble to reach 

essential valves to shu t off steam from the broken part , as long 

has been operating for a 11u111Lcr of years fi nds itself w ith old 

apparatus on its hands. Thi s apparatus is natura lly kept in ope­
rating condition as a 

reserve, and to carry 
the load at times of 
extra heavy tra ffi c. 
Even though the old 
appa ratus 1s tmeco­
nom ical, the company 

ca n much better af­
fo rd to kept it as a 
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as steam is escaping. E lec trica lly operated valves are now be­
ing introduced, which will reduce thi s danger. 

T he immense quantity of coal r cc1uired uy th e largest stati ons 

makes it necessary to devote a g reat deal of a ttention in the de­
sign of th e plant to fac iliti es for storing coal and for handlin g 

it rapidly, as well as to the railroad yards ad j oining the plant, 
if coal is received by rail. 

Whatever the policy adopted by a company fo r th e supply of 
current to its Jines in the future, and whatever the method of 

taking care of the g rowth of the sys tem, every company which 

rcscn-c than insta ll newer apparatus to li e id le the great er JH1r­
tio11 of the year. 

111 a steam turbin e plant radical changes have to be made in 
clcs ign, as the boiler room must he much la rger. in proportion 
to the generator room, than in an cngine-dri\·en plant. The 
plan usua lly followed in th e few large stea m turbine power 
stations that ha ve been designed. has been to place boilers on 
bot h sides of the generat or room, a lthough one notable ex­
ception to th is is the plant o f the Commonwealth E lectric Com­
pany in Chicago, where the boile rs arc placed on one side of 
the generator m om only, an< l are all 0 11 tht' g-rounrl Aoo r. 



POSSIBLE ECONOMIES IN CENTRAL STATION 
DISTRIBUTION SYSTEMS 

AND 

BY PHILIP DAWSON 

T 
HE growth during the last few yea rs of the applications 

of electric ity has been so rapid that at the present day 

t here are not many branches of mechanical industry 

111 which electric energy does not play a very important part. 

Hence, large stations for the production and di stribution of 

this most important form of power are :,,pringi ng up on a ll 

sides. One of the most important, if not the most important, 

:,,phere for the use of elect ricity ha s been found in its applica­

tion to mechanical traction, in which branch enormous strides 

have been made during the last decade. 

When considering the problem of the economical production 

and distribution of electri cal energy, th ere a re two more or less 

distinct li nes alon g which it is possible to seek for a solution . 

T he fir :,, t consists in making improvements in the exis ting type 

of machinery employed, such as th e introduction of coa l-hand­

ling apparatus, mechanical stokers and labor-sav in g cl eYic es 

generally, to replace the manual labor fo rm erly employed. The 

second con sists o f radi cal changes in the system employed, as , 

for in :,, tan cc, the substitution of rota ry prime movers, such as 

steam turbines, for the reciprocating steam engine, or possibly 

in future times di spensing with stea m boilers entirely , and using 

gas engines driv en by producer gas. It is quit e within the 

hounds o f possibility th a t th e future 111ay bring fo rth some 
form of gas turbin e whi ch may pro\"e more economical than 
anythin g which \\"e have at th e present day. 

This a rticl e is primarily intended to dea l with th e ge neral 

subj ec t o f power sta t io n ccon<m1 y, par ticul a rly in connec t ion 

with th e design o i sys tems intended for the production and sup­

ply of cnerg-y to electri c tram\\'ays and rai lways, but a t th e same 

time it must a lso have a C(ln siderablc !:ca rin g 0 11 the des ign o f 

any powe r-producing plant. It is no t the intention o f the author 

i11 thi s article to a ttempt to lay <lo\\' n the la w as to wha t should 

lie done in any parti cul a r case, but rath er to consider with an 

impartial and unprejudiced mind the genera l trend o i modern 

practi ce both in Europe and A meri ca. as exemplified by th e at­

tempts whi ch have been made by th e enginee rs o f va ri ous 

nationa lities to obta in grea ter economy and improve working 
conditions genera lly. 

A lth ough. as has been sta ted ab<we. thi s a rticle does not treat 

exclusively of elec tric t rac tion power pl ant s, yet it is intencl e<I 

to apply pa rt irnla rly to this branch of engineering. and this 

fact w ill naturally have considerable influence in dicta ting the 

type of mac hin ery to be employed. It is impossible to hope for 

the bes t results if power plants a re des igned simply to produce 
elect r ic energy, without due consideration of th e purpose for 

\Yhi ch the power will be used. Any trac tion system is com­

posed of a numbe r of parts or sections, which , ho\\"ever excel­
lent they may Ile individ ually. will never produce a sati sfactory 
result unless they all harmonize and work in with one another. 

If one portion is weak or ineffi cient th e whole system suffer~ 

ac cordingly, so it should be the endea vor to bring each part to 
the highest possible pitch of perfec ti on, hut m-.Jess there is 
un ity and concord a ll thi s wi ll be los t. 

T hus, it should never ~e forgotten that th e power plant 
and dist ribution system of a ra ilway, important as it undoubt­

edly is, is, a fter all, only a means to an end, and should he 

trea ted as such. The chief ooject of a railway is to earn money 

by carrying passengers as expeditiously and cheaply as pos­

sible. In all attempts to improve the economy of such system, 

only that true economy which embraces the whole general con­

dition of affa irs should be followed, and not that kind which 

deals with minute ancl isolated points, whilst completely disre­

garding the welfare of the whole. 

In looking round at the different engineering practices of 

Great Brita in, the United S tates of A merica, and the Continent 

of Europe, one :,,ees that though there is a certain resemblance 

between them, there is likewise a marked individuality, and 

that each has its own peculiar characteristics. Also, when one 

looks back upon what used to be the standard practice in each 

of these countri es it is obvious that there has been a consider­

able interchange of ideas, which have been begotten, not only 

by their own experience, but also of a careful study of the suc­

cesses and fa ilures in d iffe rent countr ies, and that these ideas 

have been appli ed to their own special cases in the light of the 

knowledge thus gained. In some instances this has been car­

ried a lmost too far , and there has been a tendency to forget that 

local conditions vary enormously, and should be carefully con­
sidered. 

A very great improvement in power-station operation has 
been brought about by the int roduction of the numerous labor­

saving devices now in common use. A la rge maj ority of these 

have had their birthplace in the U nited States, and were fir st 

in sta lled and operated the re, but have sin ce been adopted l,y 

other countries. One of the most prominent instances of labor­

saving apparatus is to be found in the very complete machinery 

for handlin g coal and ashes, now usually considered a neces­

sary adjunct o f any large power station. In a considerable 

number of th e most modern sta tions the coal is untouched by 

hand from the time when it arrives in the trucks or barges, to 

the time when it is fed into the furn aces of the !.,oilers, and it 

is a lso automatically \Ye ighed in the course of its progress. 

T he empty buckets of the conveyor a re commonly employed to 

remove the ashes from th e boilers and deposit them outside the 

station. The saving of time, labor, and cost resulting from the 

mechanica l handling of coal, is very considerable, and, owing 

to the fewe r times that it is handled, the damage to the coal is 

reduced to a minimum. The installation of coal-handling appa­

ratus is now almost universal practice. 

l\Tcchanical stokers a re a lso pretty generally used, and of 

these there a re a very large variety. In Great Britain the 

moving chain grate type is ve ry largely used, though there a re 

numerous other types in operation. Continental practice in­

cl ines toward the use of hand stoking in preference to me­
chanical, espec ia lly in Germany, where the cheapness of labor 
may possibly have some influence in the matter. 

T his, however, would seem to ignore the fact that one great 

advantage of mechani cal stokers is that much cheaper coal may 

be burned, and that the nuisanc6 from smoke is greatly de­
creased owing to the more perfect combustion. 

In the matter of boilers there have been no very drastic 
changes or radical departures from former practice during the 

last few year s. In the United Kingdom the Babcock & Wilcox 



AUGUST 29, 1903. l STREET RAILWAY JOURNAL. 

type of water-tube boiler 1s much favored, and this type of 
boiler 1s being installed in a large majority of the new power 

piants which are being erected. A t the present <lay boilers 

of this class are in operation in some 30 per cent of the total 
electric tramway stations of Great Britain; most of these 

boilers are of the pattern fir st designed for land work, but 
latterly there has been a tendency to adopt a spec ial type in­
tended primarily for marine purposes, which occupies less 

space tJ:i an the land type. The chief difference in the construc­
tion of the land and marine type of boilers, is that in the land 

type the steam and water drum ( or drums) runs longitudina lly 

from the front to the back of th e boiler, in the same direction 
as the water-tubes, whereas, in the marine type thi s drum is 

placed across the front headers, at right angles to the tubes and 

the upper ends of the rear headers are conuected to th e drum 
J:.y horizontal tubes. Also in the marine type the water-tubes 

slope downward from back to front , mstead of upward , as i11 

the land type. Excellent results have been oiJtained with these 
boilers. Cylindrical boilers of the Lancashire, Corni sh or 

Scotch marine type are not oft en install ed in large plants now­

adays, unless for some special. and generally loca l. reasons. 

Continental practice is, in th e main , radically different i11 
this respect, from that either of Great Britain or the States. 

Here we find the predominating boiler to be of the two-story 

type, usually consisting of one cylindri cal boiler mounted on 

the top of another ; the lm,·c r one is frequently of the Lan­

cashire type, while the upper one consists of a pla in cylindrical 

shell with smoke tubes. The water-tube type of boiler is not as 

much in evidence on th e Contin ent as in Great nritain and the 
United States. 

Mechanical draught is typical of A meri can pracrice. though 
not by any mea ns universa l in th at country. fndeecl, Ame rica 

is the proud possessor of some of th e la rgest and tallest smoke­
stacks in the ,vorkl. The pract ice of usi ng fo r : ed or induced 

draught is, however, steadily spreadin g, an<l certainly has in 

many cases important ad\"antages to recnmirend it. The fir st 

cost is usually much less than that of a la rge chimney, it is 

more flexibl e in use, and. in the . event of extensions bei ng re­
quired, can be increased to th e extra capacity necessa ry wit11 

far greater ease, and it is particularly useful where economizers 
are employed. 

When we come to consider steam engine practi ce of the pres­
ent day, there are various interesting points to be obse rved. 

British practice with but few exceptions leans strongly toward 

the vertical engines of early <lays. 

Originally American engines were as universally horizontal 

as English engines are vertical, hut latterly, for large units, 
they hav e bee n corning round to th e British way of thinking, 

and the vertical type represents their standard practice. At the 

present day the standard engine of hoth countries for heavy 
traction work is the vertical cross-compound, slow-speed en­

gine, with the generator mounted between the cylinders, a l­
though, as mentioned furth er on, steam turbines arc finding 

great favor for large alternating current units. Triple-expan­
sion engines arc not common for thi s class of work. 

The general trend of German practice nowadays appears to 
be toward horizontal engines. At one tim e a large numher of 

\·e rtical engines of the so-called "steeple" type were built. but 
the complication of, and necessa ry attention requirecl hy, the 

Sulzer type of valve gear which is so much used. rendered such 
engines diffi cult and expensive to operate. There are, neve r­

theless, a large number of vertical engin es in stalled in Conti ­
nental power stations. 

There is a very defined and marked difference in the design 

of Continental engines, and those of either Great Britain or 
America, which is largely a matter of national characteristics. 

A lmost all British and American engineers have an ingrained 

desire for simpli city, and will never use two parts, if by any 

mea ns one part will answer the same purpose, regarding ma­

chin ery as a means to an end whi ch shou ld be approached as 
direc tly and expediti ously as possible. The Continental engi­
neer, on the ot her hand, seems to look 011 a mechanical device 

as an end in itse lf, and fairly revels in a complexity of parts. 
This is abundantly evident in the compli cated and intricate 

va lve gears which one sees on German and Swiss engines. T hey 

work well and give good results, and have stood the test of 

many years' running, but one cannot help wondering if it is 

really necessary for them to be so complicated, and whether 
the same result could not have been obtained in a simpler man­

ner. 

In E ngland and A meri ca the Co rliss valve, which originated 

in the latter country, is very largely employed, especially in 

America. On the Continent the poppet va lve is more com­
mon. This is mainly clue to the fact that superheated steam is 

more exclusively used on the Conti nent than elsewhere, and 

Corliss valves do not work sati sfactorily with it. There can 

be little doubt but that superheated steam tends toward econ­

omy, and it is most probable that in the course of time its use 

will spread ancl extend in a marked degree. E ngland was the 

first country where experiments with superheated steam were 
carried out, some fo rty years ago, but the many obstacles 

in the path of \\"Oul<l-be use rs led to the subj ect being practically 

shelv ed. One of the chief causes of fa ilure was the fact that 

the lubricants th en employed could not stand the hi gh tempera­

ture, and decomposed with di sas trous results. T he soft pack­
ing in glands and stuffing boxes a lso gave considerable trouble. 
Since then, howeve r, Contin ental engi nee rs have taken up the 

subject. and hy dint of hard work and experimenting have re­
moved most of the difficulties in the way of the use of super­

heated steam. 1\Tincral oil s a re now used. which can stand the 

high tempe ratures in volved. and meta lli c packing has replaced 

the older soft packing, thus doing away with the dest ructive 
effects in this direction. 

In the opinion of the writer, one of th e chi ef advantages, if 

not the greatest, obtained by using superheated steam, is that 
initial co ndensation of steam in th e cylinder is <lone away with, 

and also the re-evaporation of the condensed water <luring the 

later stages of expansion, and while exhausting. 

'fhe table on page 366 gives some results whi ch were obtained 
at the Berlin E lectricity \Vorks on a Sulzer engine, with vari­

ous degrees of superheat. and may be of interest. 
Forced lubri cation is essentially characteri stic of Briti sh 

practice. It was origina lly appli ed exclusively to hi gh-s peed 

eng·ines, hut it has since been extended to slow-speed engi ne~ 
as well, with most favorable results. Forced lubricati on has 

recent ly been appli ed by the author to some engines put in by 
!Jim for th e South L;rncashire Tramway syste m. These en­

g- in es a rc of <~ erman make. constructed by the A ugsburg N iirn ­

berg l\ lasch incnfa hrik, and the makers were at first most re­
luctant to em ploy this method of lubrication. The results, how­

ever, have bee n so good that they have sin ce become quite con­
, erted to the sys tem, and a re now perfectly sat isfied. 

l\ fost engineers a rc looking very hopefull y toward the steam 
turbine as a factor in central sta tion economy, both in fir st cost. 

space occ upi ed , and cos t of operation, and there seems little 

doubt but that considerable advances in thi s direction will he 
made before very long. The steam turbine was first cstahli s.;1J('c] 
as ;i commercial success in Great Britain by the Hon. l\fr. P;ir-
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sons, and the turbine whi ch bears his name is now well known 

in most civi lized countries. America has followed suit, and has 

produced in the Curtis turbine a rival whose progress wi ll be 

watched by all engineers with the greatest interest. T hese tur­

bines are being in sta lled for the first time in the United King­

dom in the power house of the Yorksh ire Power Company. 

Turbo-generators of 5000-kw capacity, of th e P arsons type, 
a re also being installed in the power houses of the Metro-

In some situations a eooling tower may play a very important 

part in the problem of economical working. Much of the good 

resulting from economieal steam engines will be nullified if 

the condensing a rrangements are faulty, and it is impos•sible to 

mainta in a good vacuum with an insufficient supply of cooling 
,vater. Cooling ponds are ve ry simple, but also somewhat in­

efficient, unless of very la rge a rea. 
A characteristic featu re of Continental practice is seen in the 

TESTS OF 3500-HP SULZF: R ENGI N E AT THE HERT.IN ELECTRICITY WO R KS 

(Horizonta l, F our-Cylinder, Triple-Expansion, IJouble-Ta nde m Engine 

Steam p ressure al throttl e in lbs. pe r sq . in- - - -- - -- - ---- ----- ---------- --- ---- -- -·------·­
T emperature of steam at hig h pressure cylinde r throttle, per cent - - ---- --- ----- ---·--· ----Superhea t a t throttle, per cent _ __ ___ ______ _ _____ _ ____________ . _____ ____ ______ _____ ______ _ 

ridI~t~~ eh;;;:-~:;:~0~r~~~i'n~~~-~!'.1~-t~_:: :: :::::-_:: :::: :::: :::: :::::::::: :::: :~:::: :::: 
Brake horse-power of eng ine • ___ ____ ______________________ __ _________________ ___ _____ __ _ 
l\l ech a nica l effidency, per ce nt ___ ___ ________________________ __ __ ___ ______ _____ ___ __ __ ___ _ 
F eed water consu med per hour, lb, _____ ___ . __ ____ . _____________ . _____________ ____ __ ____ _ 

S tea m consumed per I. H.P. hour, lbs----- ----- --- ---- -- ------------------ ----------- -· -
Steam consumed per 13. H.P. hour, lbs __ ____ ______ ___ __ - ------ ---- ----- ------- --------·-

polit an and l\ktropolitan Dist r ict Rai lways, whi ch will supply 
power for th e electri c operat ion of the Inner Circle. 

Turbines are a lso being in sta lled in the powe r house whi ch 

" ·ill supply electric e11ergy fo r "·orking the elec tri c ra ilway 

lin es a round N cw Ca stle. 

There is di stinct economy to be obta ined in the use of steam 

turlJines, not only in opera ting expen ;es, but also in . fi rst cos t. 

They occupy less space than rec iproc:-i ting engin t s of th e .::;arne 

power ; in the brgtr sizes the floo r spa<:c rcr1uired with turbi1ic.::; 
c,f the Parso ns type is m ily one-half or even 0ne-th ird th a t of 

,·erti cal steam eng ines and the headroom required is extremely 

small. T he Curti s turbin e, though takin g up more headroom 

th an th e Parsons turbine, occup ies Pven less floor sp:i.ce ih~n 
the latter. 1\ s a consequence of thi s, whe1-e turbo-generators 

a re in stall ed. the c11g-i 11 e room does no: reqi1i 1-e to be nea rly 

rn large or costly, and ow ing to th e rn pcr ior li ght11css of the 

parts, the engi ne room cranes need not he so pmn:rfu l. T ur-

1,ine~ a re espec ia lly sui table where it is desird to build the 

p(lwer station in two stor ies. s ince. owin g to the entire absence 

o i , ·i brat ion, the boi lers can be put on the ground floor and 
the turbines on the floo r abo,·c: there ~: re many engineers who 

ha ve a VCI")' g reat obj ect ion to pu tt ing the boile rs above the en­

gines, and h,J ld th~1t such a method is bnund to give trouble 

soo11er or later. f here are, however. se,·eral po,Yc r stat ion-. 

whi ch have lJec n built on th is pr in ciple. wi th very :c.a tisiactory 

re:-- ul ts. 

ln the mat ter of cooli ng lowers. British and Conti nen ta l 

1 •1-actice, taken as a whole , a re ,·c ry sim ila 1-. and somewhat op­

rosed to that o f the U nited States of _.-\merica. In th e last case 

it is most common to t1:--c towers in ,Yhich the water is cooled 
lJy a r t ific ially produced draughts, by mea ns of fa ns, eithei­

dr i,·en by stea m or elect rically . O n the Continent. hmvcver , it 

\\·as found that bette r results \Ye re obta ined by mea ns of natura l 

draught to,ve rs, of which the K lei n cooling to\\·e r is a typical 

exam ple. T his tower is of Ger man or igin, but has been some­

"·ha t extensiHly introduce<l into E ngland. where it has fo und 
considerable favor. T he whole appa ratu s is made of wood : the 
hot water is all owed to trickle over the surface of a number of 

wooden str ips set close toge the r . and arranged in the base of 
a wooden shaft or chimney. The draught thu s pro<luce<l draws 

a current of cold ai r th rough the wooden strips and effectually 

cools the wa ter owing to th e la rge surface of the latter ,vhich 
is exposed to its act ion. A ce r tai n quantity of wa ter is lost by 

evaporation. but a good deal of thi s is condensed in the upper 
and cooler parts of the chimney. 

H ighly Superheated S team Medium Superheated Dry Saturated 
Steam Steam 

181 180 181.5 181 185 177 18! 
314.36 316.1 312.28 225.8 224.9li 201.l 201.l 
122.7 124.65 120.-!!l 34.2 ::l2.3 10.35 8.8 
83.5 8:J.O 82.8 8:3.7 83.5 8:l.4 83.9 

25lu.1 2507,1 2506..1 36H4.2 3406.1 2760.4 2513.4 
:C252 2242 2243 3423 ,1144 2447.5 2'!49 

1-\&,5 H9.5 8(J. 5 92.9 92.3 !J0.3 89.5 
22,831 22,733 2~/,56 4::l,855 40,106 31,i!i/i 29,054 

9.074 !UJ ,7 9.orn 1UhJ3 11.774 11.716 11.162 
10.138 10,139 10.145 12.812 12.756 12.974 12.919 

prepondera nce of auxiliaries directly connected to the mam 

generating unit s. Thus, in the majority of cases the air pumps 

a re driven directly from the main engine, usually either from 

the tail rod of the pi ston, or by a crank-shaft. A lso it is com­

mon practi ce to mount the exciter armature on the shaft of the 

ma in generator. T here is doubt less a good deal which m~ght 
be brought fo rward in defen se of these practices, but the inde­

pendent aux ilia1-ies adopted by Brit ish and A merican- engines 

a like, appear to be a far more convenient a rrangement and to 

possess ve ry consrderable advantages over the method. in vogue 

on the Continent. 
It is not the intention of the author in this article to go deeply 

into the question o f hov,r bes t to drive auxiliaries, nor to touch 
otherwise th an li ghtly upon the vexed question of the relative 

merits of steam and electricity for thi s work. In most large sta­
tions it is ge nera lly best to effee t some sort of compromise, 

some of the units being dri ven by steam and others by elec­

t ricity. :Much has been said and written affirming or denying, 

accordin g to the point of view, the saving and economy effected 

by elec trically driven aux iliades, hut it is practically impossible 

to generali ze upon th e subj ect , as it is one of those in which 

conclitions and circum stances pecu liar to each case may com­

pletely alte r the whole complexion of affairs. maki ng, in one 

case, steam, and in another, electricity, preferab le. 

As regards accumula tors. Continental, and more particularly 

German, engi neers are far more lav ish in installing them in 

po\\' er stat ions than is the case in either England or America. 

Some reason fo r thi s tra it may lie in the very extensive use of 

t riple expansion engines for traction purposes, which do not 

g ive their bes t results under variable loads, so that large bat­
te ri es of accumulators are used so as to equalize the load as 

fa r as poss ible. :Most A merican and British engineers are 

agreed, hmyever, tha t under ordinary ci rcumstances, it is 

better to di spense, as far as possible, with heavy batteries in 

large traction power stat ions, and there are many arguments 
in fa,·or of th eir v iew of the case. For one thing, the larger 

the system operated, the more uniform the load is likely to be, 
and in any case, a modern gene rating plant can take care of 
,·ery consideralJle fluctuatio ns w ithout either damage to itself or 

~c rious loss of effi ciency. Furthermore, when dealing with 

!arge units, a small percentage va ri ation in the load means a 
Yery considerable amount of power, and a very large and ex­

j.iensi\'e battery would be required to produce any appreciable 
effect, and the extra cost enta iled, both in original outlay and 

upkeep, is so large that any ultimate economy resulting from 
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its use is extremely problemati cal. In small sta tions accumu­
lators a re ve ry uscf ul, and seve ra l examples could lJc pointed 

out in Great Brita in and the U nited S tates where their in­

s ta llation has been productive of considerable economy of 

working. 
Hut though practically all E nglish-speaking engi neers hold 

the same view, that as rega rds accumulators in large power sta­
tion s, their room ( and they occupy a good deal ) is prefe rable 
to their company, ye t it must not be supposed th at there is no 
sphere of ac tion for accumul ators in connection with la rge 

power installations. \ Vhcrc, as ici so often clone nowadays, the 
power is genera ted at hi gh pressures in a cent ra l station and 

transmitted fo r transformation and di stributi on to various sub­
stations, it has been found tha t accumulato'r s in the la tter , used 

in connec ti on with the rotari es or motor generato~s, give exce l­
lent results. T hey equalize the load on the rota ri es and conse­

quently the load on the high-tension feeders also, thus enabling 

smaller cables to be used th an would othe rw ise be possible, as 
they can be workccl nea rer their maximum capac ity. T his 

method of procedure has hccn fo llowed out by the writer in the 
power distribution scheme fo r the South L ancashire Tramway 

system, for which he and his partners arc the enginee rs. 

A great improvement in the case and economy o f opera ti on 

of accumulators has been brought about by the in troduction of 
the reversible boosters. Uy the use of these useful machin es 

the output of the battery is automatically va ri ed to suit the de­

mand, without the use of the complicated an<l ra th er unsatis­
factory arrangement of automatic switches which was formerly 

required. These boosters arc not so much used in A merica as 
they are on the Contin ent and in Great Brita in, where there is 

little doubt their utility will soon be even more ge nera lly recog­
nized than it is at the present day. A n interesting example of 

a reversible booster is to be found in the power sta tion of the 
Orleans electri c tramways, where gas engines are employed ; 

the booster installed there ,vas one of the fir st of thi s kind to 
be used in practical everyday working. 

l\fany enginee rs arc looking eagerly and hopefull y forward to 

the time when the gas engine shall displace the steam engin e, 
,rnd, although at the present moment the latter may be said to 

be holding its own, such rapid strides have been made of recent 

years that there is no saying exactly what may be_ in store fo r 
us in the near future. The old gas producers ( and the future 

of gas engines is in separably bound up with tha t of gas pro­

ducers) labored under th e great di sadvantage of requiring an­

thracite coal, but the more recent one:;, such as th e l\fonrl pro­

ducer, has overcome this di sadvantage and burns ordinary coa l, 
which is a most important step forward. 

The extent of our present knowledge on th e subj ect docs not 
yet seem to be sufficient to justify disca rding the tri ed and 

trusty steam engine fo r th e somewhat uncerta in gas engine; 
and there arc several difficulti es to be overcome befo re the 

latter w ill be deemed suitable for in sta llation in large and im­

portant power stations. D espite the toil and labor s o f tha t 
hardworkin g body, "The Gas E ng ine Research Committee," 

there is still much concerning the intern al working of a gas en­
g-ine that is wrapt in mystery. llowcvcr, this branch of engi­
neering is receiving great attention at the present day, both 

in E ngland and on the Contin ent, and consiclcrable advances 
may be reasonably expected in the course o f the next few 
years. 

There is a ve ry vexed question which has hccn occupying the 
a ttention of engineers o f all countries, v iz. , the question of 

the best voltage at whi ch it is safe to opcratl' moto rs. I n 

Great Britain, till quite recent ly, 500 volt s has l1cl' n the max i-

mum pressure permitted by the Doad o f Trade, bu t, owi ng to 
the probable int roduction of electric traction on Briti sh ra il­

\Yays the subj ec t has recently been reopened by the "S tandard­

ization Committee," whi ch is now sitting in London. It has 
practically Leen decided that fo r ra ilway wo rk 600 volts should 

J;c a llowed, but the Doard o f Trade Las indicated tha t this is 
the very highest pressure which they can sanction. On the 

Continent of E urope, as much as 750 volts has been perm itted, 
but it is questionable whether any very material advantage will 

be gained thereby, in view of a ll the di ffic ulties whi ch thi s addi ­

tional pressure w ill int roduce in the design of railway motors. 
To reap the full benefit from high pressures necessitates an al­

ternating current motor . 
Polyphasc elec tri c t raction was fir st introduced on the Conti ­

men t of E uropc,andmorc particul a rly in Switz erland, where the 

local condit ions were found to especially fa vor thi s system. 

T he rai lway bet\vccn Burgdorf a nd T lrnn, which was built 

hy l\Iess rs. B rown and Boveri sever al years ago, was equi pped 

on th is principle, and many other mounta in rai lways have sin ce 

liec11 built in Switze rland. T he results, as fa r as is known, 
have been sati sfa ctory, but it mu st be borne in mind, th a t in 

1 hesc cases th e number of tra ins or cars operated is compara­

t ively small , and the questi on of repa irs is therefore not o f much 

consequence; furth ermore, the elec trical energy is in most in­

stances generated by wate r-power, so that any amount of waste 

of energy is not felt, as it would !Je were coal used fo r gen­

erating purposes. The ques tion of long-di stance ra ilways is 

one which has recen tly come to th e fo re, and, although in the 
United States there a rc severa l lines operated by continuous 

current motors, the engineers of all countries a re agreed, th a t 

in order to render electric traction on long-distance lines 
feasible, some sys tem o f alterna ting-current motors will have 

to be adopted; in this connection l\J ess rs. Ganz & Company, of 
Budapest, have ca rri ed out a seri es of experiments culminating 

in the equipment of the long-di stance road between L ecco and 
· Sondrio, which has a lready been described in the pages of the 

STREET RAILWAY J ou1rnAL, and the efforts of American engi­

neers to develop a single-phase motor fo r long-di stance roads 

a rc being watched with th e g reatest interest by all E uropean 
engineers. 

In conclusion, it may be sta ted, that owing to th e very large 

increase in the size of power stations. engineers and managers 
on both sides of th e ocean a re beginning to realize the im­

po rtance of every economy whi ch can be effec ted, no matter 

how small. T hu s. in order to be able constantly to super vise 
the control and operation of a sta tion the writer 's firm now 

makes a practice of installing their hot-wells on scales, so that 

a t any moment the amount of steam used per kilowatt can be 

ascer ta ined. A utomati cal apparatus is now available to record 

not only the tempera ture, but a lso the composition of gases 
escaping 11 p the chimn ey, and coal-weighing machines a re sup­

pli ed which automatica lly regi ster the amount of coal con­
sumed by each bo iler. 

T he wr ite r believes tha t as regards large steam plants fo r 
polypha sc work, the future lies with the stca111 turbine and 
high-pressure w ater-tube boiler, forced lubri ca tion, super­

heated steam, independent auxilia ri es dri ven electrically, and 

a ll labor-sav ing appliances, in the shape of coal and ash hand­
ling apparatus, combin ed with mechanical stokers. U nder cer­

ta in conditions, particularly in th e neighborhood of blast fur­

naces, the gas engine may render great se rvices, but we must 

lea rn more about thi s !>ranch of eng ineering before it is pos­

sible tn say exac tly what position th e gas engi ne of the futur e 
will holcl . 



MODERN REPAIR SHOP METHODS 
BY RICHARD McCULLOCH 

THE descriptions and data here given are taken from the 
practice of the Chicago City Rai lway Company. It is 
not intended to claim fo r this company any superiority 

either in methods or economy of repairs, but the data 
here given will indicate to some extent what may be 

accompli shed in heavy city railway work. T hi s company 
having outgrown its old shops has recently built and equipped 

an entirely new plant, requiring an investment in build­

ings and machinery of something over $450,000. A ground 
pla n, showing the general arrangement of the shops, re­
produced from an article descriptive of these shops which 

appeared in the STREET RAILWAY JouRNAL for March 7, 1903. 
is given in Fig. 2. The equipm ent is such as to lead one to ex-

oiling, renewals, and replacements, it being the intention to 
confine all genuine repair work to the shops. 

The following tools fo rm the equipment of each car house: 
Two hydraulic pit j acks. 
Two two-ton chain blocks. 

One portable forge. 
One anvil. 

One post drill. 
One gri ndstone. 

T he necessa ry hand tools, such as hammer, wrenches, chisels, 
punches, etc. 

In the car house, where double-truck ca rs are cared for, there 
is added to this equipment a motor driven oil pump, furnishing 

FIG. 1.-MAIN BAY OF MACHINE SHOP-REPAIR SHUP OF CHICAGO CITY RAILWAY 

pect great economy, but wages are too high in Chicago to 
realize this expectation. This company operated during the 

year 1902, 206 cable trains, 125 double-truck, four-motor, elec­
tric cars, and 402 single-truck, two-motor electric cars. It has 
one central repair shop and six car houses, in which car repair 

work is done. 
The various classes of work clone at the car houses are: In­

spection and cleaning of electrical equipment ; adjustment and 
overhauling of brakes; renewal of wheels and truck parts; in­
spection of grips; minor repairs to car bodies, such as replace­
ment of broken windows and car fittings; minor repairs to elec­
trical equipment, such as renewal of motor bearings and 
brushes; renewal of controller parts, renewal of trolley bases, 
poles and wheels, and repairs to car wiring. As a general rule 
the work clone at the car houses consists of inspection, cleaning, 

oi l to five sets of oil j acks for rai sing bodies off the trucks. It is 
intended to dismount and thoroughly inspect and clean every 
electrical equipment each ninety clays. The cost of dismount­

ing, inspecting, cleaning and overhauling the truck, motors, and 
electrical equipment of double-truck, four motor cars, is $8.oo; 
and of single-truck, two-motor cars, $4.00. 

T he organization of the repair shop department consists of 
a master mechanic in charge of all 1·epair work, both at the 
shops and car houses, with the following foremen: 

One assistant in charge of repair work in car houses. 
One foreman in charge of the machine shop. 
One foreman in charge of the blacksmith shop. 
One foreman in charge of the foundry. 
One foreman in charge of the electrical repairs. 
One foreman in charge of tin work, saddlery and upholstering. 
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One foreman in charge of the wood mill. 

O ne foreman of truck repa irs. 

One foreman of car body r epairs. 

O ne fo reman of pa inting. 

T he total number of men in .the repair shop and 111 the car 

houses engaged in repairs, va ri es from 300 to 350, according 

to the t ime of year. VV orK al the r epa ir snops is carried on 

during nine hours. The working day durin g; fi ve days in the 

week is slightly longer than nine hours, allowing the shops 

to close two hours earlier Saturday afternoon. Each work­

man register s the time of entrance and departure on a time 

clock placed at the shop door, and the t ime so r egistered serves 
as a basis fo r the pay roll. 

Table N o. I shows the classifi ca tion of the operating expense 

accoun ts used in cha rg ing up shop t ime. T his schedule is 

prin ted on card board and posted conspicuously in the various 

depar tments of the shop, so that each fo reman and each work­

man may know to w hat number any work should be cha rged. 

Construction accoun ts and any pa r ticular j ob for w hi ch it is 

desiralJle to keep the ti me separa tely a re g iven special mnn­
bers. 

'raule No. 1.- Classitication of E x pense A ccounts iu 
Charg·ing U p Shop Time in Uepair Shops D e part­
n1ent 

A CCO U NT 1\:0. 1.- MA l N T ENANCE U F TRA C K .-\ N D R OA DWAY 
Cha rge 

No. 

lfJl l tem A. Shop work on rails, ra il fa st en in gs, weld ed j oints, etc. 
10:l f t em B. Shop work on s tea m ra il road crossin gs. 
10:~ l k lll C. S hop work on street railroa d cro ss in gs. cr oss-ovter s, curv es, 

frogs , g ua rd-rails , run -o ffs, swi tch es , s witch-m ates, turn -out s, 
e tc. 

105 Item E. S hop work on ma teri a l fo r f1:en ces, b ridges, cuh·ert s, t r est les, 
s ubways, tunn els , v iaducts, e tc . 

lOG l t em F . Sh " P work on track t ools. 

A CCOUNT NO. 2.- MA I NTENANC E UF E L E CT R IC LI N E 

107 Item ,\ . S hop work on poles a nd pole-fix tures, overh ead li n e app li-
ances, t tc. 

108 Item ll. S ho n work on rail-bond s, underground l ine appliaJ1ces, e tc. 
108 I t em C. S hop work on lin e t ools. 

A CCOUNT NO. 2 ,\ .- :\IA I N TEN A NCE c >F CA DL E T R ACK AND C O N­
D UIT 1L\ CH I N E R Y 

110 I tem A. Sh '.l p work on yokes, slo t-rai ls, ir on fram es a nd cover s, san d­
p lates, et c. 

111 Item B . S hop work on cab le- pull eys, shieves, pit machin ery, et c. 

.ACCOU N T .NO. 2 ll.- 1L-\ I N T EN .. \ NC E O F CA BLES 

112 Item A . Shop work on t ools fo r s plicin g tabl es, applian ce5 fo r h andlin g 
cables, etc. 

ACCOUNT NO. 3.- MAINT ENANCE OF B UILDINGS AND FIXTU R ES 

113 Ite m A. Shop work OJ1 mater ia l and fixture s fo r electri c power-p lant 
b uildings. 

lH Item B.- S hop work on m at eri al and fix tur es fo r cable power-p lant 
Luildings. 

115 Item C. Sh op work on m a teri al and fixtures for all ot her building s. 

ACCOUNT NO. 4.- M A I NTENANCE OF STEA l\ I PLANT (EL ECTRIC) 

116 Item A. Shop work on en g in es, en g ine parts, applian ces and fix tures. 
117 It em B. S hop work on cra nes, hoist s and oth er en g ine-room applian ces. 
118 Item C. Shop work on boiler s, b oiler-fit t in gs an d appl iances, pumps, 

hea ter s, t anks, etc. 
119 I tem D. S hop work on coal and ash -con veyin g m ach in ery an d oth er 

b oil er-room applianc es. 
120 I tem E. Shop work on p ip in g a nd st eam -fitti.ng, v alves, etc. 
121 I tem F . Sh op work on oth er st eam plant equipmen t . 

ACCOUNT NO. 4 A.- MAI NTENAK CE OF STEAM PLA NT (CABLE) 

122 I t em A . 
123 Item B. 
124 Item C. 

125 Item D. 

126 Item E. 
127 Item F. 

Sh ,J p work on engin es , en g ine par ts , applian ces a nd fix tures. 
Shop work on cranes, h oist s and other en g ine-room appliances. 
Shop work on boilers, b oiler-fittings and applian ces, pumps, 

heaters, tank s, etc. 
Shop work on coal and ash-con veyin g m achinery, and other 

boiler-room appliances. 
Shop work on pipi.ng and st eam -fi t ti ng , valves, etc. 
Shop work on other st eam p lant equipm ent. 

ACCOUNT NO. 5.-MA I NTENANCE OF E L E CTRIC PLANT 

128 Item A. Shop work on generator s. 
129 I t em H. Shop work on switch-board s and switch-board appliances. 
130 1tem C. Sh0p work on storage batteries, tran sfo rmer s, booster s, etc. 
131 Item D. Shop work on oth er electric plan t equipment. 

ACCOUNT N O . 5 A.- M AINTENANCE O F CAB L E P L ANT 

132 Item A . Shop work on cable winding machinery. 

ACCOUN T N O. 6.-MA INTENANCE OF CARS 

(Passepger Cars and Mail Cars) 
133 I t em A . Shop work on trucks an d truck parts, including truck-frame s, 

t r uck -s ides, wheels, axles , p edestals, oil-boxes ; brakes and 
b rnk e applian ces, life-guard s, fenders, etc. 

134 Item B. S hop work on car-bodies, including platform s, vestibules, ro ofs, 
bonn et s, win dow -sash ; san d-boxes, gat es, g rab -handl es , and 
all fixtures and applian ces attach ed t o th e pl atform, except 
b rakes, brak e-applia,1ces and fender s. 

135 Item C. Shop work on car-fix tures and trimming s, including headlights, 
s:gn s, gon gs and bell s, curtain s and curtain fix tures, seats 
and covering fo r seats, st oves an d stove-part s, electric h eat­
us, electr oli er s, lam ps, P int sch gas equipment, stationary 
far e-regist er s, brass fi xtures and trimmip gs, wire screen s and 
all fixtu r es an d trimming s in side of the car . 

136 Item D. Car painting. 

ACCOU NT NO. 7.- M A I K TENANCE O F E L E CT R IC E QUIPME NT OF 
CA R S . 

(P assen ger Cars , l\T ail Cars, \ Vor k Car s, Sn ow Sweepers and oth er Snow 
E qu ipmen t) 

137 Item 1\. S hop work on motor s an d motor -par t s, including armatures, 
fie. Ids, commu tatoi-s, b ru sh-holder s, gear s ahd gear-cases, 
remion s, bearings, m o tor-fram es and par ts, etc. 

13S It em ll. S hop work on trolleys an d troll ey-part s , controll er s and con ­
t rol ler-par ts, app liances fo r pow er , lightin g and h eating cir­
cuits, includin g circuit-br eak ers, cut -out boxes, li ghtning 
arrester s, rh eostats, et c. , an d all car-w irin g. 

ACC OUN T N O . 7 A .- M A INTENANCE OF G RI PS 

139 Item A. S hop wor k on grip s, g r ip-parts, applian ces and fixtures. 

. \ CC U UN f N O. 8.- MAINTE NANCE OF M I SCELLANEOUS EQUI P ­
MENT 

HO 

J.ll 

H2 
H 3 
Ht 

Item A. 

I tem ll. 

I t em C. 
]tern D. 
Item E . 

S hop work on wat er an d sp rinkling cars, sand-cars, su pply-cars, 
coal-car s and all oth er work car s. 

Sh,Jp work on salt -car s, snow-p lows, sweeper s, scraper s and all 
oth er sn ow equ ipmen t. 

S h -:, p work on wagon s an d vehi cles. 
Shop work on harn ess equipment. 
S h op work on other miscellan e'ous equipment . 

A CCOUNT NO . 9.- MISCELLANEOUS SHOP EXPENSES 

H G I t em A . Shop work on repa irs an d r en ewals of sh op machinery, tools 
and a pplianc es. 

146 Item D. S hop superintendence, in cludin g wage s of su perintendent and 
tirnek eeper. 

H7 Item E . M iscell an eou s sh op labor , includin g wages of en gineer, oiler, 
t·il"ct ric li ght man, wa t ch men, t ool boy, team st er , etc. 

383 
384 
3SS 

300 
2U2 

M I SCEL LANEOUS A CCOUNTS.- NOS. 23, 23 A, 24, 27, 33. 

(23- I tem I) 
(23A- Item C) 
(2-!- Item C) 

(27- Item B) 
(28- I t em D) 

S h op work on track -clean ing to ols. 
S hop wo rk on tools fo r cleaning cable conduit. 
S hop work on tools for removal of snow and ice from 

tracks. 
Shop work on p r in ti n g presses and appliances. 
S hop work on repairs and r en ewals of offi ce furnitur e 

and fix tur es. 
-!OS (33- I t em .\ ) Shop work on "damage" wagon s and vehicles. (W agon s 

an d veh icles damaged by collision s with C. C. Ry. 
Co. cars.) 

Tahle No. 2. - Suhdivision ancl Itemization ol Pay 
Rolls for the Year 1902 

D E PARTMEN T NO. 5.- REPA IR SHOPS D E PARTMENT. 

V.fages and 

I tem . E m ployees Salaries Per Cent 

1. P attern departmen t ······ ··· ····· ···· ··· ·· · $3,318.13 2.3 

2. Foundry department ............. .. ........ 5,252.05 3.7 

3. B lacksmith department ··· ···· ···· ········· 21 12,663.32 8.8 

4. \Voodworking departmept ······ ··········· 11 7,514.81 5.2 

5. Machine d epartment ······ ···· ··· ······· ·· 36 21.661.35 15.1 

6. Tinning d epartmen t ······· ···· ·· ····· ····· 17 10,690. 33 7.4 

7. Pain ting d epartmen t ····· ······· ·········· 40 22,612.94 15.7 

8. Car t ruck departmen t ······················ 27 15,780.56 11.0 

9. Car r epairing de partmen t . ................ 39 23,546.95 16.4 

10. :111o t or repairing departmen t ····· · ······· 20 11,307.17 7.9 

11. Miscellan eou s shop labor ·· ··· ··••.•·· ·· ···· 9 5,422.38 3.8 

12. Superintendent , assistan t superin t en dent, 
ti m ekeeper ·· ··· ······ ··· ······· ···· ····· ·· 3 4,020.00 2.7 

236 $143,.789.99 

DEPARTMENT NO . 7.- CA R H OUSE D EPARTMEN T 

Item E mployees 
1. Clerks .... .. ...... . ........................ . . .... • .. •... 16 
2. Watchm en , car push er s, car p lace r s, etc., el evator m en 49 
5. Car cleaners . .. .... .. ...... .. .. .. ........ ..... . • .. • • . . . . 63 
6. Lamp and h eadlight t enders . . . . . . . . . . . . . . . . . . . . . . . . . . 12 

Wages and 
Salaries 

$12,384.83 
36,655.77 
41,060.61 
7,133.99 
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7. Car stove firemen ...... ............................. . JG 3,970.00 
8. Wreck wagon crews ...... . . . .. . ..... .. . ... . ......... . 1-1 10,615.47 
9. Other car h ouse employees (n o t en gaged on repair 

work) ..... . .. .... .. . . ........ . ; ....... . . . .•.......... . 18 10,591.78 
11. Stabl emen ....... .. .......... ........................... . 3 1,522.31 

Jnl $123 ,934.76 

DEPARTMENT NO. 7.- CAR HOUSE DEl'.\RT:i\IENT (SHOPS) 

Item Empl oyees 
1. Foren1cn . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 5 

Wag es and 
Salaries 
$4,436.75 

3. Car inspectors, m oto r inspector s and clean ers (elec-
tric) . • . . . . . . . . . . . . . . . . . . . . . . . . • .. . . . . . . . . . . . • . . . . . . • . . . 15 

4. Car in spectors, g rip inspect ors and cleaners (cab le). . 9 
10. Other car h ouse e mpl oyees (en gaged on r epair work) 86 

115 

10,188.73 
6,709.39 

62,981.50 

$8-1,316.37 

Table No. 2 shows the division of the pay roll for the year 

1902, according to occupation. It may be interesti ng to note 

that the machine shop, car repairing and painting departments 
a re about equal and a re the largest items, heing each more than 

fifteen per cent of the total. 

Table No. 3 gives the amounts of the labor accounts for the 

shop and car houses. Of the shop pay roll. car repairs a re only 
61.5 per cent, construction accounts forming r 1.4 per cent , 

power plant repairs 3.4 per cent, and track and line repairs 

4 per cent. 

Table No. 4 gives an itemi zati on of the repair accounts. 

Table No. 3.- Distrilmtion an<l Charg·e of Pay Rolls 
for the Year 1902 

DEPARTi\IENTS OF REPAIR SHOPS- CAR HO USE (S HOPS). 
DEPA RTMENT NO. 5.- REPA IR SHOPS IlEPJ\RTi\l ENT 

Account 
1. Mainten ance of track a nd roadway ......... . .................. . 
2. Maintenance of electric lin e ................................... . 
2A. Maintenance of cable track and conduit machinery ......... . 
211 . Maintenance of cables ....................................... . . . 
3. Maintenance of b uildin gs a nd fi x tures ...................... . . 
4. Mainten an ce of s t eam plant (electric) .................... ... . 
4A. Maintenance of steam pl ant (cabl e) .. ................ . . . .. ... . 
5. Maintenance of elec tric p lant. .......................... ...... . 
51\. l\Iaintenance of cable pla n t. .......... . ......... . ..... ........ . 
6. Maintenance of cars .. ... . .......... . .. . ............ ......... . 
7. Maintenance of electric equipmen t of cars .. . ...... . .. ....... . 
7A. Maintenance of grips ...................... .. .. ... . ........... . 
8. Mai)lt enance of miscell an eou s equipm ent ... .. . . ...... ........ . 
9. l\Iisce ll aneous shop expen ses . . ....... .. ......... . ....... ....... . 

14. Miscell an eous supplies and expen ses of [J OI\ er plant (e lectric) 
20. vVages of car house employees .... . ............. ... .......... . 
22. Miscellaneou s car service expenses ........................... . 
23. Cleaning and sanding track ....... .. .......................... . 
27. Printing and stationery ............ .. . .......................... . 
28. Miscellan eou s office expen ses ... ... .. ......................... . 
29. Stores expen ses . ......•........................................ 
30. Stable expe.nses ........... ........... . ........................ . 
32. Miscellaneou s gen eral expen ses ...............................• 
33. D amages .... ..... ............ .................................. . 

1016. Track elevation .............. ................................. . 
1017. Bqulevard inter section s ....... ................................ . 
1026. Con struction of n ew car h ouse at Seventy-Seventh Street 

and Wentworth Ayenue ... ............... .. ....•.. ......... .. 
1027. Track and electric line con struction in new car h ou se at Sev-

A m ount 
$3,28S.lG 
1.668,83 

822.11) 
248.7:l 

J,!l:JUG 
un:;_57 

n24.ll2 
1,331.31; 

637.~0 
58.:Jilll 50 
17,144.04 
5,:)50.4~ 
6, 498.~4 

~4.03S.I IS 
1.07 

32.00 
1.104.22 

23.13 
2.85 

346.01 
1,315.60 

2.75 
611.SS 
23.43 
10.93 

2.20 

1,469.17 

enty-Seventh Street and vVen tworth Avenue.... ..... ... .. . . 222.23 
1029. New boost er for Forty-Ninth and Oakl ey Avenue e lectric 

power plant . . . . . . . . . . . . . . . . . . . . . . ... . . . . . . . . . . . . . . . . . . . . . . . . . . 24.34 
1030. R econ struction of W entworth Avenue tracks fro m Sixty-Th ird 

S treet to Seventy-Ni n th and H als ted Streets.......... . .. .. . 6.00 
1032. R econ struction of Arch er Avenue car h ouse.................. 31.56 
1033. N ew storage battery fo r Twenty•First an d State Street 

power pl ant . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 132.21 
l0:J5. Rearran gem ent of overh ead and underground feeders........ 6.86 

1036. Con struction of n ew boil er ho use a t Fifty·Second Street power 
plant ...•.••...•.. .. .... .. .••.•.. . . .. ..• ............. . .......... 

1037. In stall a tio.n of five new boilers at Fifty-Second Street power 
p lant •..................• . .•...••••.... •. ......•.. •.•.•.. .. ...•. 

1038. Con struction of Sixty-Ninth Street tracks from S ix t y-Ninth 
a n d Vincennes R oad to Si x ty-Eighth and Cottage Grove 
Avenu e . ........................ .. .....•........ .. .. ..... . . . . . . 

1040. New elect ric power plant at Twenty-First and D earborn 

148.88 

240.79 

247. 11 

Streets . . . . . . • . . . • • . . . . . . . • . . . . . . . . . . . . . • • . • . . . . . . . . . . . . . . . . . . . . 340.89 
Con struct ion of new repair sh op buildings at Seventy-Seventh 1041. 

1042. 

104-1. 
1046. 

Street and Wentworth Avenue ....... . ........ .. .. ....... .. . 9,339.11 
Installa tion of n ew coal conveyor at Forty-Ninth and Oakley 

Avenue electric power plant •.•......•.•.. . ......•..... .. ... .. 
R emoval of general r epair shops ..................••......... . 
R econ st ructi on of Archer Avenue tracks from State t o A sh-

6.!!3 
4,100.62 

land ...................... • ....................•• . .••.•. . .. ... • 114.25 

$143,789.99 

T he wages paid m thi s shop a re as follows: 

1902 
Cents per hour 

1903 
Cents per hour 

Machini sts 
Machini sts' helpers ......... . 
Blacksmiths ..... .......... . 
Blacksmith s' hrlpers ....... . 
Brass mould ers ............ . 
Armature \\"inders ......... . 
Electri cal helpers .......... . 
Tinners ........ . .......... . 
Harness makers ........... . 
Vv' noel mill workers ........ . 
Cabinet makers ............ . 
Car washers (pai nt shop) .. . 
Rough painters ( paint shop ). 
Va rn ishers and fini shers ..... 
Stripers and let terers 

27½ 30 JO 33 
17½ 20 20 22½ 25 
27½ 31¾ JO 3· 
19H 22 
25 30 25 30 
25 27½ 33 25 27½ 33 
10 15 18 IO 15 18 
26¼ 27½ 26¼ 27½ 
25 25 
20 25 27½ 20 25 27½ 
25 27½ 25 27½ 
17½ 17½ 
20 22 ½ 20 22½ 
25 

,~ 
-:, 

27½ 27 ½ 
Rate per clay nf 10 hours 

1902 1903 
Ca r house repairers. . . . $r.75 2.00 2.25 $1.92½ 2.20 2-47½ 

The machine shop is equipped with three-wheel boring ma­
chines, one-,vheel grinding machine, one hydrauli c wheel press, 

twelve lathes, two planers, two shapers, six drill presses, two 

turret drill presses, one turret lathe, one double bolt cutler. 

one six-spindle nut tapper. For large work there has been in ­

stalled a two-center lathe, the ce nters swinging respectiv ely 

26 in s. and ..j.8 ins. As work which requires a swing of 48 ins . 

is rather infr equen t thi s lathe is kept normally at work on the 

26-i n. centers. T he largest planer has a travel of IO ft., ancl 

is a convenient too l fo r plan ing motor fram es and large cast­

ings. T he wheel grind er is used for grinding the flat spots out 

c,f old wheels whi ch are good enough to send back to the car 

houses again. T he turret dri ll s are most conven ient machines 

for performing a seri es of operat ions on small castings, such 

as troll ey wheels, controller parts, etc. T he bolt cutter and nut 

tapper are used very largely in working over old bolts or for 

making special bolts. Large numbers of bolts which are sent 

in on account of defecti ve or worn-out threads, and would 

otherwi se be scraped are sheared off, cut with new threads and 

made into shorter bolts. For standard parts jigs and tem­

plates are used as much as possibl e. Table No. 5 gives the cost 

of performin g some of the usual operat ions in thi s shop. Fig. 
r is a view of the machine shop. In the arangement of the 

machi nery it was intend ed that the tools fo r heavy work should 

DEPARTl\lENT NO. 7. - CA R ITO llSE DEPA R TMENT (S H OPS) BY DJVISIONS 

G l\l aintenan ce of Cars .... . . . ..... . ........ . 
7 Maintenance of E lectric Equipment of Cars 
8 Maintenance of Miscellaneous E quipm ent 
9 Miscellaneous Shop Expenses ............ . 

20 W ages of Car House E mployes .......... . 
22 Miscellaneous Car Service Expenses ..... . 
30 Stable Expenses .... , ..... , ......... .... . 

Division 
No. r 

$5.2 10.73 

1.25 

4.50 

Division 
No. 2 

$9.350. 14 
3,991 .58 

9 12 .50 

3,279.95 

Div isio n 
No. 3 

$6,209.04 
725.32 

8.ro 
940.85 

4,435.18 
IT4.31 

Division 
No. 4A 
$6.509.58 

3,992.22 

836.75 
3,248.52 

II7.6 r 

Divi sion 
No. 4B 
$9.769-47 

2,5 16.40 

991.60 
1,942.84 

$12,432.80 $14,704.68 $15,220.31 

Divi sion 
No. 5 

$7,588.10 
4,1 55.79 

4-40 
900.00 

2,643.45 

Total 
$44,637.06 

15,381.3 I 
13.75 

4,581.70 
19-466.13 

231.92 
4.50 
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be underneath the crane and beside the track, so that heavy 

material could be handled entirely by the crane. 
The elect rical department contains five machines for winding 

coils or banding armatures, a wire cleaning and taping machine 

and three a rmature coil taping machines. Armature coils are 

made in forms upon lathes, taped in the machines, dipped in 
varni sh and thoroughly dried in a steam baking oven before 

being used. Burnt-out fields are allowed to accumulate until 

there are enough to work on. The exterior insulation is then 
stripped, the wire insulation burnt off, the wire retaped and 

rewound into a fi eld in the taping mach_i ne. By using old wire 

for this purpose there is a saving of $I to $3 in the cost of each 
field. The entire difference between the cost of old and new 

wire is not saved, because there is additional labor occasioned 

by the use of scrap wire, and an expensive tape is necessary for 

reinsulating the wire. No bad results have been noticed on 
account of the use of scrap wire. Before the exterior insula". 

tion is put on the field the coil is thoroughly baked in the oven. 

Table No. 6 shows the cost of some of the work done in the 
electrical department and also illustrates the difference in cost 

between field coils wound with old and new wire. 
In the tin shop repairs to headlights, sand-boxes, oil cans, 

waste boxes, etc., and all the repairs to the galvanized iron 
work, gutters and down-spouts of the company's buildings are 

taken care of. The equipment consists of punches, rollers, 

shears and formers. A nickel plating and burnishing plant is 

operated in connection with this shop. 
In the uphol stering · shop, repairs to harness, awnings, cur-

Table No. 4.-0peratiug Expense Statistics for the Year 1902 
MA I N TENANCE UF CAR EQUIPMENT (PASSENGER AND MAI L Pay roll charges .......................................... .. $10,324.09 

4,594.79 
69 
31 CA RS) Other charges ... .......................................... . 

MAlNTENANCE OF CA RS 
Mai nten ance of cars (~54 cars in rn02) (account No. G) .............. $177,922.87 
Maintenance of one car per annum .......... ........................ 187.00 
Maint ena.nce of ca r s per car mile run...... .... ...................... .545 

lTEMIZATION OF ACCOUNT NO. 6-MA I NTENANCE OF CA RS 
P er Cent 

Item Am ount of T otal 
A. R epairs and renewals of trucks, truck parts, life 

guard s, fenders, etc ................................ $107,264.12 GO 
20 

6 
14 

B. R epairs ancl r enewals of car bodies.................. 34,835.86 
C. R epairs and renewals of car fixtures and tri mmings.. 11,315.55 
D. Car paintin g .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. • .. .. .. .. .. 24,507.34 

$177,922.87 100 

55 
45 

l 'ay roll charges . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . $98.GG5.04 
O th er charges . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 79,257.83 

$177,922. 87 100 
DETAILS OF CAR PAINTING 

Cars repainted . . .. . .. .. .. .. .. . . . .. . .. . .. . . . .. .. . . .. . .. . .. . . •• .. . .. . . . .. . . .. . 49 
Cars revarni shed and touched up .......................................... 1,017 
Repairs of cars pai.nted . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 277 
A mount expended fo r car painting per car (954 cars in 1902)............ $25.6~ 

lTEl\lIZATlON OF CAR PAl:'\TIKG. 

Pay roll charges ........................................ .. 
Other charges ............................................. . 

Per Cent 
,\mount of Total 
$16,381.38 67 

~,125.~6 33 

$24,507.34 100 
MAINTENANCE <JF ELECTRI C EQU I Pi\ l ENT OF C\RS (ALL CARS) 
Maintenance of electric equipment of cars (Account No. 7) (527 

equipments in lll02 ; 125 -1 -motor, -102 2-motor) ....................... $70,733.12 
l\faint enance of electric equipment of cars per equipment per 

annum (Account No. 7)............................................ 134.00 
l\laintenance of electric equipment of cars per equipme nt per car 

mi le run . .. . . .. .. . .. .. . .. . .. . .. . .. . .. . . .. . . . .. .. . .. . .. .. .. . .. . .. .. . . .3SG 

IT EJ\H ZATION OF ACCOPNT NO. 7-1\IAINTENANCE O F ELECTRIC 
EQUIPJ\IENT OF CA R S (ALL CA RS) 

Item Amount 
Per Cent 
of Total 

73 A. Repairs and ren ewals of motors and motor parts .... ·$51,405.0S 
B. Repairs and renewals of troll eys and parts, controllers 

and parts, power circuits, etc...................... 19,328.04 27 

100 

38 
G2 

Pay ro ll charge, ........................................... . 
Other charges ............................................ . 

$70,733.12 

$26,866.76 
43,866.36 

$70,733.12 100 
OPERATION OF ELECTRI C EQUIPi\1ENT OF CARS 

Operation of electric equipment of cars (527 equipments in 1902) .... $14,918.88 
Operation of electric equipment of cars per equip ment per annum 2S.00 
Operation of electric equipment of cars per equipment per car mile 

rt1n ••••••......•...............................• - .. - - - - - - ... - . - .... ... . .081 

ITE'.\IIZATION 

(Account No. 20. Item D) \Vages of car in spectors, 
motor inspectors and cleaners ........................ . . 

(Account No. 21. Item A) 37½ per cent of lubricants, 
waste an d rags for cars ............................. .. . 

(Account No. 21. Item E) Trolley rope (50 per cent of 
Item E) ................................................ .. 

(Account No. 21. Item F) Commutator brushes ....... . 

Per Cent 
Amount of Total 

$10,324.09 69 

3,672.58 25 

659.64 4 
262.57 2 

$14,918.88 100 

$14,918.88 100 
MAlNTENANCE AND OPERATION OF ELECTRIC EQUIPMENT OF 

CA RS 
Maintenance and operation of electric equipments of cars (527 

equipments in 1~02) .. . .............. .... ...... ............... : ..... $85,652.00 
Maintenance and operation of electric equipment of cars per 

equipmen t per annum . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 162.00 
i\Iaintenance and operation of electric equipment of cars per 

equi pment per car mil e run .. . .. . .. .. .. . .. .. .. .. .. .. .. . .. . .. . .. .. .. .467 

ITEMIZATION. 

i\ l aintenance ......... ...................... , , ...... , , .. , , .. , 
Operation ............. ..................................... . 

Amount 
$70,733.12 
14,918.88 

$85,652.00 

Per Cent 
of Total 

b3 
17 

100 

Pay roll charges .. .. .. . .. .. .. .. .. .. . .. .. .. .. .. .. .. .. .. .. .. . $37,190.85 43 
Oth er charges • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 48,461.15 57 

$85,652.00 100 
MAINTENANCE OF GRIPS 

l\laintenance of grips 07:l g rips in 1~02) (Account No. 7A) .......... $i2,391.67 
Ma intenance of grips, per grip per annum (Account No. 7A)........ 130.00 
1\1 a intenan ce of gr ip s per cable car mile run......................... .157 

ITEMIZATION. 

Pay roll charges ....................... ....... , , , , , , , , , , , , 
Other charges .................... .............. , , .. , .. , , .. 

OPERATION OF GRlPS 

Amount 
$5,343.32 
17,048.35 

Per Cent 
of Total 

24 
76 

$22,391.67 100 

Operati O)l of grips (172 g rips in 1902)....................... .. .. .. . $8,218.42 
Operation of gri ps per grip per annum .. .. .. .. .. . .. .. .. . .. .. . .. .. . .. 48.00 
Operation of grips per cable car mile run............................ .058 

ITEMIZATION. 

(Account No. 20. Item E) \Vages of car inspector s, 
g r ip in spectors and cleaners ............. .... , .. ,,,.,,,, 

(Account N o. 21. Item A) 15 per cent of lubricants, 
waste and rags for cars .............. ........ : ........ , 

Pay roll charges ............ ..................... , , . , , , . , , , 
Other charges ............................. ................. . 

Amount 

$6,749.39 

1,469.03 

Per Cent 
of Total 

82 

18 

$8,218.42 100 

$6,749.39 
1,469.03 

82 
18 

$8,218.42 100 
l\lAINTENANCE AND OPERATION OF GRIPS 

i\Iaiutenance and operation of g rips (172 grips in 1902) .... ...... ,,,, $30,610.09 
l\Iaintenance and operation of ·grip s per grip per annum .......... ,. 178.00 
l\Iaintenance and operati on of grip s per cable car mile run......... .215 

ITEMIZATION. 

Maintenance ....................... , , ..... , , , , , , • • • • • •., • • • • 
Operation ................................ .........•..•...... 

Pay roll charges ............ .... , , , , , ..... , •, • • •,,,.,, • • • • 
Other charges ...... , . , .. , ....... .. , , . , . , , , , , , , •,,,,, • • • • • • 

Per Cent 
Amount of Total 
$22,391.67 73 

8,218.42 27 

$30,610.09 100 

$12. 092. 71 40 
18,517.38 60 

$30,610.09 100 
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Table No. 5.- Machiue Shop- Cost of Performing· 
Various Operations 

Labor in turning axle, cutting key-way, boring wh eels and pressing wheels 
on axle. 

(a) 30-inch wheels fitted on 4-inch ax le for No. 49 We stin ghouse motor. 
Turning axle, 2½ hours at 25c .. ................ ........................... $ .63 
Cutting key-way, ½ hour at 30c .. .. .. . .. .. .. .. .. .. .. .. .. .. .. .. . .. .. .. .. .... .15 
Raring and fitting wh eels, ½ hour at 33c...... ...... .. .. ............ ... ... .16 
Pressing on wheels, ½ hour at 20c........................................ .10 

Total cost ...................... ............ ............ ................. . 
(b l 33-inch wheels fitt ed on 4½-inch axle for G. E. 67 motor. 

Turning axle, 3½ hours a t 23c ..................... .... ...... ............ . 
Cutting key-way, ½ hour at 30c ............................... ......... .. 
Boring and fitting wheels, ½ hour at 33c ................................ .. 
Pressing on wheels, ½ hour at 20c ....... , •........ ......... , ...... , ..... . 

Total cost .......... .......... ......... .................................. . 
Cost of trolley wheels.-Matcriai. 

100 brass castings, 3 lbs., at 15c ........................... ............... .. 
100 graphite bushings at 10c ....................................... ........ . 

Labor. 
Boring and fac ing 100 wh eels, 4 hours at 30c .................. ........ . 
Turning 100 wheels, 2 hours at 30c ................................ ......... . 
Pressing in bushings, 1 hour at 15c ... .............. ..... ................. . 

Total cost of 100 wheels ........•............•.•................ .......... 
Cost per wheel . .. .... ..........................•.••............... ......... 

Re-bushing and turning old wheels.- Material. 
100 bushings at 10c •.................. ...... ........ ....................... 

Labor. 
Pressing out old bushings, 1 hour at 15c .......................... .... .. 
Pressing in new bushings, 1 hour at 15c ......... , ....... ............... . 
Turning, 2 hours at 30c .................................. .............. .. 

$1.04 

$ .88 
.15 
.16 
.10 

$1.29 

$45.00 
10.00 

1.20 
.60 
.15 

$56.95 
.57 

$10.00 

.15 

.15 

.60 

Total cost for 100 wheels ................................. ................ $10.90 
Cost per wheel • . . . . . . . . . • • . . . . . . . . . . • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .11 

TabJe No. 6.-Electrical Repair Department-Cost of 
Performing Various Operations 

TABLE NO. 6.-ELECTRICAL R EPAIR DEPARTMENT-COST OF 

PERFORMING VARIOUS OPERATIONS. 

Note-These estimates are based on the following cost prices: 
No. 4 d. c. c. magnet wire, 15%c. per lb. 
No. 5 apd No. 6 d. c. c. magnet wire, 16c. per lb. 
No. 6 5quare d. c. c. magnet wire, 21½c. p er lb. 
No. 7 d. c. c. magnet wire, 17c. per lb. 
No. 0.220 asbestos covered wire, 19c. per lb. 
No. 9 d. c. c. magnet wire, 18c. per lb. 
No. 10 d. c. c. magnet wire, 18c. per lb. 
No. 11 d. c. c. magnet wire, 18½c. per lb. 
Scrap magnet wire for re-insulating, 10c. per lb. 
Commutator bars, 22c. per lb. 
Amber mica, 95c. and $2 per pound, according to size. 

Rewmding No. 12 Wesinghouse armature .... ... . 
Rewinding No, 49 Westinghou se armature .... .. .. 
Rewindipg No. 3 V17estinghouse armature ....•... 
Rewinding G. E. 800 armature .................. . 
Rewmding G, E. 67 armature .........•........... 
Rewinding No. 5 \Valker a rmature .............. . 
Manufacturing one No. 12 vVestinghouse field 

coil (new wire) ..•.•.•......... .. .............•. 
Manufacturing on e No. 12 W estinghouse field 

coil (old ·wire re-taped) .. ..... .... .. , .. , ....... . 
Manufacturing one G. E. 67 field coil, new wire 
Manufacturing om, G. E. 67 field coil (old wire 

re-tap ea) .. .... ... .. .................... ........ . 
Manufacturing one No. 12A Westinghouse field 

coil, n ew wire ...•............................... 
Manufacturing one No. 12A \Vestinghouse fi eld 

coil (old wire re-taped) ....................... . 
Manufacturing one No. 3 \Vestin ghouse field 

coil, n ew wire ... ......... .... . . . .. ......... ... . 
Manufacturing one No. 3 W estinghouse held coil 

(old wi re r e-taped) ............................ .. 
Manufacturing one No. 5 Walker field coil, n ew 

wire ....... ..... ... .......... .... ................ . 
Manufacturing on e No. 5 W alker fi eld coil (old 

wire re- taped) ..... . .................... .. .. ... . 
Manufacturing one No. 49 Westinghouse fi eld 

coil, new wire .......•••..•.•...•••.••.•.•....•. 
Manufacturing one No. 49 \Vestin ghou se field 

coil (cld wire re-taped) ...................... . 
Manufacturing one G. E. 800 field coil, new wire 
Manufacturing on e G. E. 800 field coil (old wire 

re-taped) ......... ...... ........................ . 
Manufacturing No. 12 W estinghou5e commutator. 
Manufacturing N o. 12A Westinghouse commu-

tator ............ ...... ..... ... ....... ....... .... . 
Manufacturin g G. E. 800 com mutator ..... .... . 

Labor 
$5.00 
5.30 
6.46 

11.57 
6.71 
7.89 

0.95 

1.19 
0.79 

1.12 

0.88 

1.47 

0.97 

1.47 

0.86 

1.10 

0.86 

1.19 
1.08 

1.45 
Ui1 

1.59 
1.59 

Material 
$12.73 
14.31 
13.75 
18.27 
18.60 
16.09 

8.17 

6.94 
10.07 

6.78 

12.lll 

7.95 

8.63 

6.95 

9.15 

7.82 

8.10 

6.64 
11.70 

9.85 
13.15 

22.56 
11.66 

Total 
$17.73 
19.61 
20.21 
29.84 
25.31 
23.98 

9.12 

8.13 
10.86 

7.90 

13.69 

9.42 

9.60 

8.42 

10.01 

8.92 

8.96 

7.83 
12.7S 

11.30 
14 .66 

24.15 
13.25 

i\fanufacturing No. 5 W alker commutator...... 1.51 8.57 
Manufacturing No. 3 W estinghouse commutator 1.51 11.55 
Manufacturipg No. 49 \Vcstinghouse commutator 1.72 19.88 

Detai ls of wi nding G. E. 67 armaturc- :i\Iatcrial. 
65 lb~. No. 9 magnet wire at 18c ........ .. .......................... .... .. 
6 sq. ft . No. 20 manila paper ............................................ .. 
45 yds. No. 4 sleeving ................... .. ............................... . 
234 yds. ¾- inch linen tape .............. .... ............................. .. 
3 lb s. No. 16 band wire .................. .. ............................ .. 
1½ lbs. solder ............................................. ... ............. . 
4 sq. ft. fibre .............................................. .. .............. . 
2 lbs. India mica ......................................... , .............. .. 
1½ lbs. ¾-in ch friction tape ............................................. . 
2 lbs. 1½-inch friction tape ............................................... . 
1% sq. yds. drilling ... ................................................. .. 
3 quarts voltalac .. ....................................................... . 
3 sq. yds. No. 10 empire cloth ........................................... . 
;t lb. glue ................................................................. . 

Labor-
\\'inding armature coi ls, 2½ hours at 0.175c ............................ .. 
Gluing arma ture coi ls, 6 hours at 20c ................................... .. 
Taping armature co ils, 2½ hours at 15c .................................. .. 
Cutt iJ1g, tinnin g, dipping coils, 3 h ours at 17c ......................... .. 
Stripping, r ew inding, soldering armature, 12 hours at 0.275c .......... . 
Turning commutator, ½ hour at 0.275c ................................ .. 
Banding armature, 5 hours at 15c ................................... , .. .. 

Total cost of rewinding armature ...................................... .. 
Details of winding G. E. 67 fi eld coil-Material. 

·18 lbs. 0.220 asbestos covered wire at 19c ................................. . 
1 sq. yd. No. 10 empire cloth ........................................... .. 
1½ sq, yds. sheeting ...................................................... . 
1½ lbs. friction tape .................................................... .. 
1 pint Monarch insulating paint ......................................... . 
1% ~q. ft. No. 20 manila paper ........................................... . 
½ pint P. & B. paint ...........•..•.... ... ................................• 

Labor-
\Vinding coil , 1 hour at 17½i:, ............................. , ............. .. 
Insulating, 2¼ hours at 271;zc ........................................... .. 

10.08 
13.06 
21.61 

$11.70 
0.04 
0.32 
0.94 
0.58 
0.25 
0.11 
1.76 
0.36 
0.49 
0.11 
1.12 
0.78 
0.04 

0.44 
1.20 
0.37 
0.51 
3.30 
0.14 
0.75 

$25.31 

$9.12 
0.26 
0.10 
0.37 
0.15 
0.01 
0.06 

0.17 
0.62 

Total cost of field coi l .... .. ....... : ....................................... $10.86 

Table No. 7.- 0peration of Blacksmith Shop for 
One Day- Jnl:r 2-1, 1903 

Hammering old car axles into 1¾-in. x 1¾-in. guards for track work. Nine 
hours' work. 

Plant for doing th is work, on e oil furnace, one 1500 lb. steam hammer and 
appurtenances. 

Estimated cost of plant-$2,500. 
:i\faterial-

1374 lbs. old axles at 9c ................................................... .. 
35 gals. fuel oil at 4.5c ................................................... .. 

Labor-
Blacksmith, 9 hours at 33c ............................................... . 
2 helpers, 18 hours at 22c .................................................. .. 

$12.37 
1.58 

2.97 
3.96 

T otal cost of 132 ft., 1374 lbs., 1¾, ins. sq ................................ $20.88 
Cost if purchased, 1374 lbs. at 2.15c.. .. .. .. .. .. .. .. .. .. .. .. .. .. .. . .. . .. .. .. 29.54 

Saving by use of scrap . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . $8.66 

Table No. 8 .--0peration of Brass Foundry ior Two 
Days- July 1 7 an<l 18, 1903 

Castings made No. of pi eces Weight 
Grip d ies No. 1 ....... ......... .......... .... ......... .... .. . 186 1860 
Grip dies No. 2 ............................................ .. . 296 1776 
Grip jaws top .............................................. , 4 300 
Grip beams ........ .......................................... , 4 400 
Controller parts ................... · ........................ .. 100 125 
Shop repairs .. .. .................................. .......... . 8 15 
Construction account ...................................... . 30 60 

Total . . . . . . . .. . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 628 4536 
Average weight per casting, 7.23 lb s. 

MATERIAL AND LABOR 
Material-

Brass-43,)1 lbs. at 13c .................................................... $359.13 
Copper-338 lbs. at 1-1 c... ..... ........... .................. ............... 47.32 
Zinc-10 lbs. at 5.65c...................................................... .56 
Tin-90 lb s. at 28.35c...................................................... 25.51 
Fuel oil-125 gal5. at 4.5c.......................................... .. .... 5.62 

Total cost of m:'\terial ........................................... ......... $638.14 
Labor . .. . .. .. .. .. .. .. .. .. . .. . .. . .. ... .. .. .. . . .. . .. . . .. . . .. .. . .. . . .. . .. .. . .. . 24.44 

Total cost of -1536 lbs .......................................... .......... $662.58 
Cost per poun d, 14.6c. 
To cover the cost of gen eral superintendence, insurance, depreciation, re­

pairs, etc., the 5um of one cent should be added to this price per pound. 
Co~t of plant approximately, $3,000. 
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tains, etc., are made. Two power sewing machines are used. 
A complete laundry, consisting of two washing machines, one 

extractor, one wringer and one ironing machine, is in use. One 
washing machine is used for washing towels and curtains, and 
the other for washing oily waste. 

In connection with the upholstering shop a plant is main­
tained for the manufacture of rotary cane brooms fo r the elec­
tric sweepe rs. A great many of these brooms arc made, as 
sweepers are used throughout the entire year for cleaning the 
right of way. A power machine is employed in thi s shop for 
splitting the cane. 

The equipment of the blacksmith shop consists of eight down­
draft forges, four oil-heating furnaces, one 1500-lb. steam 
hammer, one 600-lb. steam hammer, two Bradley hammers, one 
bulldoz ing and bending machine, one forging machine, three 
power punches and shears. T he blast fo r the forges is fur­
ni shed by an electrica lly-dri ven fan, and a suction induced by 
another fan takes away the smoke and gases through the hood 
over the fire, so that the air in the blacksmith shop is as pure 
as in any other shop. T he air and smuke ducts consist of sewe r 

in the paint shop is a paint grinding machine driven by a small 

electric motor. 
A printing establishment for printing transfers and sta­

tionery is operated by the company, and should be considered 
in connection with the shop although it is not located at the 
shop but at the general office. The cost of printing transfers is 

shown in Table No. 9. 
The power for the entire shop is furnished by motors run­

ning on a 500-volt circuit. For special reasons it was con­
sidered best in thi s installation to build .a small electric plant at 
the shop, and all the motors are normally run on a metallic 
circuit, but an emergency switch is provided, by means of 
which the shop load may be thrown on the trolley circuit in 
case the shop plant is not running . .. Beside the steam engines 
nmning the generators there is not a steam engine in the plant. 
Large machin es are provided with individual motors, and the 
other machines are driven in groups from shafting, an effort 
having been made to group together those machines which are 
likely to be running at the same time. Tims, in the machine 
shop the small machines are divided into three groups, each 

pipe laid under the flo or. O ne of the oi l-heat­
ing furnacesscrvesthc steam hammers. one the 

Bradley hammers, one the bulldozer and one 
th e forging machin e. A view of the forgi ng ma­
c. hine, with th e oil furnace beside it , i-; shown 

i:1 Fig. 3. The advantages of oil for this ,rnrk 
,:re that the heat may be perfect ly regulated, 

that th e furnac e is ready fo r work within a few 
minutcsaftcr turningon th e oil. that as soo n as 

work is fini shed the supply of oil may be shut 
off, lea ving 11 0 waste fu el as in the case of a 
large coke fire , that the manu a l labor i1n-olvccl 
i11 caring fo r the fire i, small. that the capacity 
of the furnace s is so great that the ma chines 
se rved by th e furn ace may he kept in contin­
uous operat ion without the necessity of the 
l>lacks111iths standing waiting for the iron to 
heat. The deba ted (]Ucstion of fuel ccnnomy 
is outweighed by these very evident advan­
tages. T he cnst of hammering 1¾-in. X 

1 ¾-i 11 . iron out of hroken or worn-out ax ks 
hy mea ns of the I500-lb. hammer and oil fur ­
nace is shown in Table ~o. i· \Vorn -out 
axles arc also hammered out into switch 

Ff<;. :;.- FOR<;I:\"G ::.\ lAUII KE FUR i\L\KL\'G DOLTS AND lUVETS, WITH OIL 
FURNACE IlESlDE IT 

tongues. 

Adjoin ing the blacksmith shop and under the same foreman 
is a frog shop, where special work fo r the track is made. A 
great deal of this consists of T-rail crossings, of which the 

Ch icago City Railway Company has 385 to maintain, on ac­
count of the numerous grade crossi ngs with the steam rail ­
roads. The cq11ipment for this shop consists of two sma ll sa,vs, 
a rail bender, two drill presses and one frog and s,vitch planer, 
with a stroke of 18 ft., all of which are motor-dri ,·en. 

The equipment of the brass foundry consists of one pmYer 
shears, one core-dryi ng oYcn, two babbitting furnaces , and one 
oi l-melting furnace, with a capacity oi melting 500 lbs. on one 
charge. This latter furnace is arranged something like a 
Bessemer converter, swinging on trunnions for pouring. Table 
No. 8 shows the cost of producing brass castings in this shop. 
A view of the brass melting furnace is shown in Fig. 4. 

1\ wood mill contai ns saws, planers, surfacers. molding, mor­
tising and tennoning machines, and all the machinery necessary 
to make car repair parts out of rough lumber. In the wood 

mill is also located the pattern shop. The only power machine 

group being driven by a separate motor. Individual motor 
driving fo r each machine would have been yery expensive of 
installation, and would have necessitated very serious com­
pli cations in the electric wiring to get changes of speed. 

Haying thus bri efly g iYen th e equipment of the shops it would 

be well to take up some of the questions ,vhich present them-

Table No. 9.-Cost of Printing· Transfers for the 
Year IH03 

Total transfrrs printed, 131,183,500. 
Esti mat ed value of plant, $5,000. 

Labor ... ............... , ............. .............. ...... ................ $2,202.90 
l'aper . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . . . . . . . . . . . . . . . 3,267.41 
Ink . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 181.50 
\\'ire staples ............................. ........ ... .. , .. , .............. . 

l'lates ........... .......... •· • •· •· •· •· • •· · ·· · ··· · · · ··· · · .. · · ·· ·· ··· · ·· · ·· · 
Sh:irpening knives ... ............. .... ....... ........................... . 
Other expenses ............... ............................... : .......... . 
Appcrtioned rent .. ..................................................... . 
Light and power ............ ........................................... . 
Depreciation and insurance at 20 p er cent. .......................... . 
Interest on $5,000 at 4 per cent. ...................................... . 

53.25 
309.60 
10.00 
58.25 

300.00 
125.75 

1,000.00 
200.0() 

Total co st of 131,183,500 transfers ..................................... $7,708.66 
T otal cost per 1000 transfers, ....... ............... ,. .. .. .. . . . .. . . . . • .. . 5.88 
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selves in shop practice. T he best shop practi ce should fo llow 
as nearly as possible the best manu fac turing pract ice. The 

secret of diminishing cos t in modern factory methods li es in the 
;:;,bility to put through large quantiti es of materi al of a similar 

11a ture a t the same time, to do nothing by manual labor whi ch 

may be clone by mac hinery, to empl oy as much as possible 
automatic tools, and to drive these tools at their maxim um 
c-apacity. It is not possi ble to do all of these thin gs in a repa ir 

shop, the advantage of the factory being that the same general 

class of work is clone at all times, and th a t certain men perform 

m1ly one operation, while, except in the very la rgest shops, the 

great variety of work which must be <lone in a street ra ilway 
repair shop limits the economies which may be effec ted by 

restricting the range of operation of the same workman. O b­

viously a great step towa rd dec rease in shop cost is the stancl ­

ar<lization of parts. It may be impossibl e to standardize ca r 

bodies, trucks, moto_r s and car equipment, but it is poss ible to 
standardize parts, such as journals, brasses, axl es, wheels, ca r 

trimmings, trolley wheels, trolley poles and bases, car couplers, 

ete. A great step in this direc ti on has been made by the steam 

railroads, and the A merican Street Railway As ociation has 

had a very thorough report from a committee on thi s subj ect. 

FIG. 4.- 0IL FURKACE FOR MELTIKG BRASS 

There may be a considerable difference of opinion between 

managers of different properti es as to what is the proper 
standard, but there is no reason why standard parts should not 

be adopted on the same system or on several systems under 

the same general management. Having once adopted a seri es 

of standard parts a set of jigs and templ ates may be made in 
the shop and automatic tools installed \vhi ch will reduce to a 

minimum the cost of any suppli es manufactured in large 
quantities. 

The work done in a shop may be divided into repairs of 
apparatus and renev.:a ls of worn-out apparatus. T here is no 

eseape from th e repairs, but the matter of renewals usually in­

volves the manufacture of ee rtain parts, and the question often 
arises in street ra ilway shops as to whether it is better policy to 

prepare to make these parts in the repair shops or wh ether it is 
better to buy them from manufacturing eoncerns. Master 

mechanics and foremen are incliner! to rush unwi sely into 

manufacturing, partly because of their desire to have a large 

shop and partly because they often deceive th emselves as to the 

true cost of th e a rti cles manu factured hy them, forgetting t" 
charge such items as superintemlcnce, in surance, depreciation, 

rent, etc., all of which enter legitimately into the cos t pri ce. No 

ra ilway company shoukl go into manufacturing unless it can 

be demon strated that it can manu fact ure suppli es much chea per 
than it can !my them, ancl unless th e demand for these supplies 
is so great that the plant bought for their manufacture and th e 

men employed in thci r manufacture may be continuou sly em­
ployed. T here are spec ial instances of rail road s located at a 

gr eat di stance from markets where the time necessary to get 

supplies makes it obli gatory to manufacture certai n articles, 

hut th ese are th e exceptions. If the question is fair ly con­
sicl erc<l it w ill be fo und that , as a general rule, it is only the 

largest roads which can affo rd to manufacture at a ll. 

It is difficult to a rbitrarily enumerate the best shop methods 

because conditi ons vary in different parts of the country ae­

cording to prices of labor and mate ri a l, the equipm ent of each 
particular road , arnl the severity of the se rvice. There is 

always the pe rsonal element , the exec uti ve and mechani cal 

ab ility o f the master mechanic and the fo remen. whi ch means 
success 111 its presence and medi oc rity or failure in its absence, 

no matte r what is the shop equipment. The 
fo llowing li st enumerates bri efl y the matters 

to be looked after to in sure the g reatest 
economy in shop operati on: 

( I) The concentrat ion of a ll the shops in 

one place and under one m;rnagement. 
( 2) A simple organization hy whi ch there 

is a responsible head for each department, re­

port in g to the shop fo reman or master me­
chani e. 

(3 The arrangement of the shops so that 
materi al progresses continuously just as 111 a 
,veil-a rranged fac tory. 

(4) Good light, heat and sanitary conditions 
throughout the shop. l\Ien w ill a lways work 

better and more cheerfully when th ey are com­
fortab le. 

( 5) Plenty of sunli ght and th e use of arti­
fici a l light as littl e as possible. 

( 6) T he handling of materi a l. as far as pos­
sibl e, by hoi sts and cranes, fac ilitat ing the pro­
gress of material ancl avoiding the employment 
of skilled men at laboring work. 

( 7) A judicious working over of the scrap. 
Careful costs should be kept to fletermine in whi ch cases thi s 
-will pay and in which cases it will not. 

(8) If manufacturing is done, the use of modern factory 

methods, such as manu fac ture in large quantiti es, th e employ­

ment of automatie tools wherever possible. a!1d the operation 
of these tools at their utmost capacity. 

(9) The use of modern, improved machin e tools. It is poor 
economy to use out-of-c1atc tools, ancl it is poorer economy to 

use a man where a machine will do the work. 
(TO) The organization of some simple system of inspection 

and tes ting of apparatus before it leaves the shop. If th e size 
of th e shop does not warrant the employment of in specto rs the 

foreman of the department or the general fo reman himseli 

should inspect and stamp each artic le so that the responsibility 
can a lways be located. 

(IT) T he use of some simple system fo r periodically check­
ing the co~t of work done. T hi s sho11lcl be clone fair ly. however. 

and a ll items properly chargeahlc ~hould be taken into account. 
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COMPOUND WOUND VS. SHUNT CON­
VERTERS 

BY P. M. LINCOLN 

It was not many years ago that the commercial success of 
the rotary was in doubt. Lack of flexibility in regard to voltage 
changes, the di ffi culty in starting, and most of all a tendency 
to hunt were looked upon as disadvantages that more than 
offset it s sma ller cost and higher effi ciency as compared to a 
motor generator set. T he engineer, however, attacked the 
problem, and, by means of various improvements, notably the 
grid damper, has succeeded in overcoming most of the inherent 
difficu lties of the ro tary. T hat his success has been complete 
is attested by the fact that the capacity of rota ries built by a 
single manu fac turing company for Greater New York alone 
amounts to over 180,000 kw. T his statement is more startling 
when it is considered that three years ago there were probably 
no rotari es of that capacity in operation in the whole world. 

Except in specific cases the quest ion with the engineer is no 
longer one between rotaries and motor generato rs, but one as 
to the part icular kind of rotary. \ Vhen the question has thus 
narrowed down to one of variety, one difference between types 
that is parti cularly apt to attract the engineer' s attention is that 
between the compound and shunt rotari es. I t is the particular 
object of this paper to di scuss the advantages and disadvan­
tages of the compound wound as compared with the shunt 
rotary. The advantages that will be di scussed are : 

F irst . T he abi lity of the compound rotary to correct auto­
matically for line drop. 

Second. Beneficial reacti on of the compound rota ry on the 
generating system. 

Third. Ability to obta i11 within limits any desired voltage 
characteri sti c from compound rotaries. 

The di sadvantages that will be taken up are: 
Fourth . Somewhat greater complication. 
F ifth. Greater liability of runaway con<lition. 
Let us take up th ese points in order : 
F irst. The ability of the compound ro tary to correct auto­

mati cally for line drop. 
The ability to compound automatically is not always a neces­

sity. If the amount of load to be carri ed as well as its t ime 
peri od can be fo retold and the load changes are slow, the 
de sirability of automatic compounding largely di sappears. 
Such a condit ion obtains, fo r instance, where a rotary is used 

fo r incandescent lighting. In this case the adjustment of 
voltage needs to be so exact that the regulation by hand is 
usually a necessity whether compounding is used or not. If 
hand control be used fo r voltage regulation it may also be 
used for regulating the field of the rotary by the shunt, which, 
in compound rotar ies, would be done automatically 

\ Vhen we co111e to th e consideration of a railway load con­
ditions are quite di ffe rent. H ere the load fluctuations cannot 
be fo retold either in regard to time or amount, and are both 
sudden and violent in character ; further, the maintenance of a 
given exact voltage is not nearly so important as in incan­
descent lighting. In this case the compound winding is usually 
indispensable if a constant or rising voltage characteristic is 
desired. 

The compound winding is par ticularly necessary where the 
"drop" in the alternating-current system is considerable. Thi s 
"drop" is the resultant of two elements, the ohmic and the 
inductive. The voltage at the collector rings of a rot; ry is 
fur ther the resultant of the generator volts and the "drop." 
\Vhen the current taken by a rotary is lagging with respect to 

the e. 111. f. supplied by the line, the inductive element of the 
line drop takes up such a position as to make the rotary voltage 
less than the generator voltage. The greater the angle of lag 
the greater subtractive effect has a given inductive "drop." On 
the other hand if the current taken by the rotary is leading with 
respect to the e. m. f. supplied by the line, the inductive element 
of the line drop takes up such a position as to increase the 
generator voltage. The greater the angle of lead the greater 
the additive effect of a given inductive "drop." The ohmic 
element of the "drop" is subtractive at all times, being a 
maximum when the angle between the current and e. m. f. 
is zero, and becoming less than this maximum as the angle 
departs from zero in either direction. 

It is ev ident from these fac ts that if we can cause the current 
taken by a ro ta ry to change automatically from lagging at no 
load or at small loads to leading at large loads we will auto­
matically cause this inducti ve element of the "drop" to change 
from subtracti ve at small loads to additive at large loads, and 
thereby obtain compounding. To thus automatically change 
the angle between the current taken by a rotary and the gen­
erator e. m. f. is the fun ction of the series winding of a rotary. 

A somewhat fu ller explanation of thi s last statement may be 
of interes t. To generate a certain voltage at a given speed 
requires in any elect rical machine, rotaries included, a certain 
magnetic flux through th e a rmature, and to produce this flux 
a ce rtain number of ampere turns is required in a rotary, or, 
fo r that matter, any other electrical machine. There exist two 
sources of excitation tending to force magnetic lines through 
the magnetic ci rcuit- the field winding and the armature wind­
ing. If the excitat ion from the field windings of a rotary is not 
sufficient to produce the voltage that is supplied by the line, a 
current circulates in the armature in such a manner as to 
st rengthen the field. The smaller the number of ampere turns 
fu rnished by the field winding the greater must be the assisting 
number fu rnished by the armature. This armature exciting or 
magnetizing current is lagging with respect to the e. 111. f. of 
the line. 

On the other hand, if the ampere turns in the field winding 
are more than sufficient to produce in the rotary the voltage 
supplied by the line a current circulates in the armature in such 
a manner as to oppose the field winding. The greater the 
amount of excitation furni shed by the field winding the greater 
must be the opposing excitation furni shed by the armature. 
T his armature-demagnetizing current is leading with respect 
to the line e. m. f. T he field ampere turns are automatically 
increased with the load by the series winding, and thus the 
current taken by the rotary may be changed from lagging at no 
load or light loads to leading at heavy loads. 

In order to obtain an actual rise in voltage as the load in­
creases it is usually necessary to insert an inductive res,istance 
of some kind in the rotary circuit. It is usual to construct the 
transformers so that they are highly inductive and thus obtain 
the inductance for compounding. 

In case the rotaries are operated directly from the generator:,; 
it becomes necessary to insert choke coils in the rotary circuits 
in order to obtain compounding. It is evident, therefore, that 
when the benefits of compounding are desired it is necessary 
to use compound-wound rotari es together with suitable in­
ductances in the rotary circuits. 

This feature of automatic compounding is one of the princi­
pal advantages of the compound-wound rotary. 

Second. Beneficial reaction of the compound rotary on the 

generating system. 
An alternating-current system i~ pe~\lliar in that the ex• 
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citation for its generators may be obtained not only from the 
field of the generators themselves, but also from the field of 

any synchronous machine attached to the system. It is well 
known that two alternators may be run in parallel, one with a 

very strong field and the other with a very weak field, and that 

the voltage of this combination will be somewhere intermediate 
between that which either would have been alone. Making 

one of these generators a motor or a rotary will not change th e 
condition so far as excitation is concerned. Over-exciting a 

synchronous motor or a rotary will produce a leading current 

in the generator armature, which in turn reacts on the fi eld in 

such a manner as to assist the excitation. A series winding 
on a rotary, therefore, automatically compensates or tends to 

compens·ate for the drop in generator voltage, which a given in ­

crement in the power taken by a rotary would otherwise cause. 

In a system carrying both lighting and railway load on the 
same generators, this point is of the utmost importance. The 

writer has in mind a plant where rotaries to the capacity of 

over 2000 kw are connected to the same bus-bars as supply the 
light for a city of 75,000 inhabitants, and excellent service is 

being rendered to both branches of the system. Th~ rotaries 

are all compound wound, and, in tlle writer's opinion, such a 

combination of services from the same generators without 
compounding the rotaries would be absolutely impossible. 

It is evident, therefore, that the reaction of a compound 

rotary on the generating system may be of the utmost benefit . 

Third. Ability to obtain within limits any desired charac­

teristic fr~m compound rotaries. 
The effect of a given series winding may be reduced by any 

desired amount by the well-known method of shunting. The 
series winding is usually designed to meet the condition that 
requires the maximum strengthening of field that will be de­

sired. Its effect can then be cut down to the amount required 

by shunting. Further, if a drooping characteristic is desired 

the series can be reversed so as to oppose the shunt winding. 
One instance in which such a characteristic might be valuable 
is in the operation of rotaries in parallel with a storage battery 

on a fluctuating load without a booster. \Vith a sufficiently 

drooping characteristic the micessity for bocsters in such a 
combination would be entirely done away with. The rotary 
could be made to carry practically a constant load, while the 

storage battery would alternately discharge on the peaks of the 

load and charge on the hollows. Such a layout would, of 

course, involve a very considerable fluctuation in the voltage 

supplied to the line, but this condition is a fault of the storage 
battery and not of the compound rotary. That a rotary can 

be made to meet such a condition is further proof of its greater 
flexibi Ii ty. 

Now to consider some of the points of disadvantage: 
Fourth." Somewhat greater complication. 

The greater complication consists only in the addition of a 

series coil. This makes necessary the additbn of an equalizer 
and of the necessary switchboard apparatus to take care of thi s 
addition. At the worst it is far from a serious item. No one 
would think of giving up compound-wound direct-current 
generators in favor of shunt on these grounds, and the ad­

ditional complication is in each case about the same. This 
point may, therefore, be thus briefly dismissed. 

Fifth. Greater liability of runaway condition. 

In the opinion of some engineers the increased possibility of 
obtaining a runaway condition is the greatest defect of the 
compound as compared with the shunt rotary. At first glance 
this defect appears to be a serious one, because when any com­

pound rotary runs as a motor in normal direct ion the seri es coil 

acts aga inst the shun t and tends to weaken th e field. A careful 

analysis, howeve r, will show that possibility of run away 0 11 

account of the series coil is extremely remote. 
The simultaneous condi tions that mu st be fulfill ed in order 

that a runaway condition shall obtain are: 
• First. That th e a ltern ating-current end of the rotary be 

entirely disconnected . 

Second. T hat the cu rrent to cau se the runaway condition 
shall come from a source outside the direct-current bus-bars 

upon which the rota ry is operating. 

Third. That the direct-current operating the rotary as a 
motor must reach a va l11 e of at least full -load current and 

usually much more than full load. 

To discuss these points more in detai l : 
F irst. h 'is ev ident that so long as th e alternating-current 

end of th e rotary is connected to the line the rotary can run a t 

no higher than synchronous speed. It is impo;,sible, therefore, 

to attain a dangerous speed under these conditions unless the 
speed of synchroni sm become dangerous-a condition with 

which the seri es coi l has nothing to do. 1\ runaway, there­

fo re, must occur ei th er before the rotary has been synchronized 

in starting up, after the rotary has been pulled off at the 

alternating-current end in shutting down , or during a period 
when the ro tary is accidentally disconnected at th e alternating­
current encl. 

Second. A ll rotaries in a g iven sub-station feedi ng into the 

same system are invariably conn ected to the same bus-bars, 
positi ve, negative and equali zer. If one of these rotaries is 

running as a direct-current motor from the current supplied 

by the others the path of the current is practically all th rough 
the equalizer bus. and, therefore, not through the series coi l of 

any of the machines. The direct path through the equalizer 

from the rotaries which a re operating normally to the one 

1 unning as a direct-current motor is shunted by the series co il 
of the rotary operating as a motor in seri es ,vith the series coils 

of th e other rotaries. The resistance of this series coi l ci rcuit 

is invariably suffici ent to keep any large proportion of the 
current from taking thi s path. \Vhen running as a motor from 

current furnished by its own sub-station, therefore. a rotary 
acts practically as a shunt motor and the series coi ls do not 

enter the problem. In order to obtain a runaway condition, 
due to se ri es coil s, the direct-current producing tha t condition 

must come from a source outside the sub-stati on in which the 
rotary is running. 

Third. P racti cally a ll rotaries vvill stand at least double 

normal speed with safety. Increase in speed, therefore, does 
not become dangerous until it has become twice the normal. 

In very few rotaries does the seri es field. under full load con­
ditions, have more than half the ampere turns of the shunt. 

That is, with full -load ampere turns in the series winding op­
posing the shunt the resultant fi eld strength is still one-half 

normal, and the maximum speed that can be attained with 
normal voltage wi ll be 11 0 more than douhle. or within the 

limits of safety. But to attain even thi s condition requires the 
assumpti on that a motor running without load will take fu ll ­
load current- a conditi on which is obviously absurd. Five 
per cent of full -load current would cover the losses at no load 
even in the worst cases. The rotary would, therefore, operate 
practically as a shunt motor. 

Ip a question of this nature, however, prognostications of a 
theoretical nature should give place to resul ts of practice. 

Among all of the thousands of compou nd rotaries now in use 
the writer has never hea rd of a si ngl e instance in which the 
seri es coil has caused a runaway. 



RECENT TRACTION APPARATUS 

NEW BLOCK SIGNAL SYSTEM FOR SINGLE-TRACK ROADS 

A n ew block signal system which possesses a number of valu­
able features has been in use for over a year on the Tamaqua & 
Lansfor d S t reet Railway, of Lansford, Pa., a line operat ing 20 

mi les of track and about 1700 ear miles 
every day. The system is automatic and 
a llows the operation of <louble-h eaders, 
t riple-header s, or, in fac t, any number of 
extra ears with per fect sa fety. I t also 
warn s the motorman of any ear, while 
he is passing th rough a block, if the sys­
tem has become di sarranged during the 
time since he passed the block signal , and 
a lso warns him if a car going in the op­
posite d irec tion has entered the block in 
disregard of the signal. That t hese three 
advantages are of g reat importanee in 
prac tical operat ion wi ll he rea li zed by the 
practical opera ting manager, and that they 
can be secured by a simple arrangement of 
elec trical circuit s is r emarkabl e. Th e ex peri ence of t he Tamaqua 
& Lansfo rd Railway shows tha t the system is not affeeted by 
weather co ndit ions. that th e signals hm·e been fo und to operate 
eq ually well in rain , sno,,· and sleet , and that li ght nin g has no ill ­
effce ts upon the system. Th ey ha,·e been in operation in a nnm ­
iJer of th e severest t hund er sto rm s that visit thi s ~ce tion, but none 

FlG. 2.- VI E\V, LOOKI NG UP FRO i\I BELO\\', OF CONT.\ CT i\L\KE R 

o f the appa ratus has been in j ured by lightning, clue to th e pro­
tee t ive devices used and the fac t that th e cireui t s are only momen­
ta rily in connec tion with th e overhead \\' Ork o f the trolley, as will 
he seen hy a study of the diag ram wh ieh appears in th is articl e. 

The genera l arrangement of the system is shown in Fig. I. Eaeh 
~ide of the signal turn-out is fi tted wi th a contact-maker, ill ustrated 
in Fig. 2. and connec ted as sho\\'n in Figs. I and 3. T his contact­
maker consists of a sort of trough mounted 0 11 a wooden in sulating 
block and eomposed of a double row of steel springs somewhat in 
the fo rm of eomhs sur roundi ng th e t roll ey wire. On e side is con­
nected with the feed wire, as shown, and the oth er with the signal 
wire. The passage of the troll ey wheel makes a ci reuit from one 
.~ide to the other, and th e en tranee to the contact de,·iee is beveled to 
allow the easy automatic entrance of the wheel. 

\ Vhen the t rolley wheel engages the eontaet device on entering 
;, block it energizes an ingenious ci reuit eont roll er whieh is shown 
in d iag ram in Fig. T, and in detai l in Figs. 4 and 5. 

Normally, the signal circuit of an empty block is grounded at 
both ends. I t ineludes a seri es of green lamps d istributed along 
the bloek in any desired posi tions, and red lamps at th e extreme 
ends of the block. T he feed-wire eonneetions to the signal cireuit 
are normally open. T he practieal advantage claimed fo r this ar­
rangement is that the signal circuit being normally dead, no aeei ­
dental grounding through bad insulation, falli ng telegraph or tele­
phone wires. etc., can energi ze the ci reuit and cause false s·ignals. 
In case of any such aceidental " ground" the system will still work 
on the en trance of a ea r into the bloek affected, but the dulling of 
the lamps in the portion shunted by the c:cci<lental groun d will 

show the existence of tro uble and help the repair gang to locate 
it without t rouble. 

Upon entering a block, a frog of special construction causes the 
trolley wheel automatica lly to take the right-hand branch of the 
di,·ided t rolley wire and engage the eontaet device thereon. The 

flG. 1.- Dl. \ G I{ .\ i\ I OF CIR CU I T S 

eurrent suppl ied from the cont aet deviee operates the eireuit con­
t roller at that end of the block. T hat euts out the ground at that 
end of the s ignal ci reuit , and euts in the feed eonnect ion at that 
end, as shown in dotted lines, F ig. 1. T h is causes a ll the g reen 
lamp s to g low and also the re<l ligh t a t the fa r end "of the block 
T he g reen lights show t he motorman that the block ahead is el ear, 
and the fa r red light shows the motorman of a car approaching the 
other end of the block. that the block is oecupi ed by a ca r eoming 
toward him. 

If anoth er car fo llows the fi r .;; t, the glowing g reen ligh t and the 
absence o f any red light show the motorman that a car is ahead of 
him going in the same direc tion, and if hi s inst ructions are to trail 
that ca r he goes into the block under cont rol. T his does not change 
the signals. but moves the circuit controller a notch fu rther. 

\ Vhen the fi rst car goes out nf the block at the far end, it operates 
the contact device in the right-hand branch and sets baek the con­
t roller at the other end, one notch. If it was the only car in the 
block, it cut s out all the lamps and puts things baek in the position 
shown in full lines in F ig. 1. If there are one or more cars fo llow­
ing in the bloek. each ear sets the controller back a noteh, but only 
the last one will put th e light s out. If the motorman sees the red 
lamp glowing at the end of the block as he lea,·es it, he knows that 
another ca r is t railing him. 

If a motorman 0Yer runs a red lamp danger signal and enters a 

FIG. 3.- VIEW OF CONTACT MAKER IN OVERHEAD SYSTEM 
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block while a car is in it running in the opposite direction, it cuts 
out both grounds and extinguishes all the lamps. This notifies the 
motorman in the block that a car has entered it from the other 
end in defiance of the signals, or that the system is out of com­
mission, and he must stop or feel his way out. If a car enters a 
block wrongfully through failure of brakes or for any other rea­
son, backing out will reset the system in its proper condition. 

Two types of lanterns are used: the one shown in Fig 6, which 
is only employed for the intermediate, tell-tale lights, and that 
shown on the pole, Fig. 7, in which are the red lights placed at th e 
extreme ends of the blocks. Two lanterns of similar constru ction 
to those in which the red lights are contained, but with only one 
reflector, one lamp, and one green glass in each, showing it s light 
toward th e entrance of the block, are placed about fo ur pole 
lengths away fr om the red lanterns and further in th e block. The 

FIG. 4.- ClRCUIT CONTROLLER 

arrangement of both of these lanterns is clea rly shown in Fig. 7. 
In this view the red and warning green signals arc shown on ad­
joining pol es simply so thctt they could be more readily included 
in the picture. It will be understoo d, however, that in practical 
operation they are not so close together. 

The peculiar and strong feature of the lanterns with r efl ecto rs 
and thin colored glass is that in strongest sunlight they present a 
markedly different app earance when the lamp is lighted from that 
shown when the lamp is out, and as signal s can be read at a di s­
tance of an eighth of a mile in broad daylight. \Vhile these lan­
terns are simple they are nevertheless effective and are the result 
of many experiments to produce a better lamp signal for daylight 
use than is possible with the employment of lights and lenses, as 
has been the practice heretofore. 

Fig. 6 shows one of the intermediate green lights. In the. 
5implest and cheapest installation all of the lamps are in series, as 
shown in Fig. r. A resistance is placed in a shunt around each 
lamp, except those in the red lanterns. The red lamps should be 

Stn·1•t Ry.Jnnrna l 

replaced when they haYe been in 
service for about half of their 
rated life hours, or say once a 
month, for if a red lamp burns out 
the circuit is arranged to go prac­
tically out of commission, in order 
to increase the factor of safety. 
The life of the green lamps, or 
those with the coil in shunt, is 
increased greatly by the shunt, and 
will usually be 3000 hours. 

It will be seen that the code of 
rules to be used with the system 
is most simple. Every motorman 
knows that a red light means dan­
ger and a green light means safety. 
Upon this it is only necessary to 
base six rule s : (I) When light 

FIG. 6.- INTERMEDIATE LIGHT shows red, don't enter a block. 
SIGNAL (2) When light shows green, ente1• 

under control. (3) When no 
light shows, enter at will. (4) When lamps fail to light 
on entering a block, back out. Special rules for the running of 
cars when the signals of a block are wholly or partly out of order 
can be provided by the management to meet special conditions and 
systems of operation. (5) When lights go out while in block, pro­
ceed with extreme caution. (6) When light shows red upon leav­
ing a block, look out for trailers. 

If one of the green lamps burn out, the current passes through 

the shunt res istance, and the res t of the system remain s unaffected, 
with the exception of a slight dimming of the lamps. If one of 
the r ed lamps burns out, it di sables th e sys tem for cars enter ing 
the other end of the block, rule 4 applying. If both red lamps 
burn out, it di sables the system co mpletely until they are re­
placed. 

When the cost of ex tra wi ring is not prohiuitiv e, the manufac­
turers advise connecting the green lamps in multipl e. vVhen the 

FIG. 5.- CIRCUIT CO NTROLLER BOX OPEN 

number of green lamps in any one block exceeds the voltage ca­
pacity of the signal current, the multiple connection must, of course, 
be used. \Vith the multiple arrangement, one lamp main is con­
nected up to the ground switch of the controller at each end. 
The other lamp main is connected to the feed switch at each end. 

Semaphores may be used in addition to the lamps, if desired, and 
the manufacturers have a system in preparation in which the cur ­
rent, not dependent upon lamps for continuity, fir st sets the fa r 
signal and is then switched back to operate the n ear signal, thus se­
curing the certainty that both ends of the block are guarded before 

FIG. 7.-CAR AT BLOCK SIGNAL 

a car enters it, and eliminating all possibility of accident thro ugh 
failure of the far signal to work. 

This system was invented by Howell vV. Souder of Tamar1ua, 
and is being put on the Market by the E ureka A utomatic E lectric 
Signal Company, of Lansford, Pa. 

----♦-.------

NEW COMMUTATION TICKET 

The Natiu nal Ticket Company, of Cleveland, Ohio, is intro ­
ducing a new fo rm of commut ation ticket that is m eeting witlt 
considerable favor . It was originally designed for the Lake Shore 
& Michi gan Southern Railway, and has sin ce been adopted by 
se\'eral interurban electric rai lways. The agent' s stub, coupons 
and contract are in one continuous strip folded conveniently fur 
carrying in the pocket, and completely prevents manipulation by 
passengers, as coupons cannot be presented detached or old cou­
pons inserted in new CO\'Cr, as is often done with the old style 
commutation books. It ha s other aclyantagcous features whi ch 
arc readily di scernible upon examinatio n of the ticket it sel f. 
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PROGRESS IN UNDERGROUND ELECTRIC RAILWAYS IN 
LONDON 

In the entire field of electric traction no greater interes t is shown 
in any plans than those which promise to revolutionize the sys­
tem of intercommunicat ion of the City of London . Substantia l 
progress is now being made wi th the work of conversion, and it 
is expected that in the ea rly part of 1904 electric train s will be 
running on some portion at least of the underground railways. 

i\ l ETIWPOLIT1\ N l'U\\ E l{ II OUSE, \VITH Ai\l E!{I C.\N .\NlJ 
ENCLlST-1 FLAGS ABO\'E STACK 

T he underground lin es which penetrate the heart of the city 
ibclf, and extend through the suburbs, to the cast an<l west in 
J articular, to a Yery con,,iderable distance, arc under the control, 
fo r the mo;,t part , of two companies, namely the l\Ietropolitan 
1-t ailway Company. and the :\letropulitan District Railway 
Company. T he lattt:r is 11 0 11· connected with the Underground 
Elect ric Railways Company of London, Ltd., uf which l\1r. Yerke s 
i~ the maskr spirit. These roads have been completed for twenty 
yea rs in so fa r a~ thei r city lines are concerned, though large ex­
ten sions haYe been made on the outski rt s. Both comµan ies nm 
train s on vart of the so-ca lled " Inner Circle," the l\I etropolitan 
running train s round the circk and to the East End of London, 
and also on a long branch line to X easden and Aylesbury to the 
Northwest, while the Dist rict train s co\'er the \'Cry large !:>Uburban 
11 eighborhoocls to the \ \'est Sewral o f the main line railways, 
notably the Great \ \'es tern and North- \Vestern, haYe also run ­
ning vowcrs on parts of the underground sys tem, and are thu :a: 
enabled to bring their va ssengcrs beyond their own t erminals into 
th e center of the city. The northern, easte rn and southern sec­
tions are mostly cared for by the local 
train s of the main railways, whose ter­
minal s in these cases are for the most part 
more com·enicntly situated fo r the busi­
ness districts. So much for the steam 
railways. 

Next in turn is the rapidly del'elop­
ing tube railway ~ystem. There are at 
present three such lin es fo operation , 
all of course electr ic. namely. the Cen­
tral London, the \Yaterloo & City, and 
the City & South London Railways. Of 
these the last was the pioneer, be-
ing indeed the fir st electric railway in Great Britai n, and 
has now been working with uninterrupted success for a num­
ber of years. It nms from the city under the Thames and through 
the populous districts south of the river, having a total length of . 
6½ miles. The two side by side tubes, fo r the "up' and "down" 
trains respectively, are of considerably smaller diam eter than th ose 

atopted in subsequent lines of the same character, and st ill smaller 
than the sizes which experts recommend for future tubes, namely 
13'6". The gage is standard, and the third rail of channel section, 
inverted, and secured by glass insulators to alternate ties. The 
rolling stock is of light character, the trains consisting of four 
carriages, capable of seatmg 130 passengers, and a locomotive. 
These latter develop 80 hp at 20 m.p.h, and are 32 in number. The 
first fourteen of these had series control, but all the others have the 
usual seri es-parallel arrangement. The average speed maintained 
1s 14¼ mil es per hour. This line has now been running regu­
la rly for nearly thirteen years, a fact which few Londoners, except 
those who daily use it, seem to realise. 

The next London electric rai lway owed its inception to the en­
terp ri se of a main line railway company. The terminal of the Lon­
don & South-Western railway, to which is brought daily an 
enormous local passenger traffic, is situated on the southern side of 
the Thames, at a considerable distance from the heart of the city. 
This drawback being reco g nized, powers were obtained for a tun­
nel rai lway from th e terminal , known as Waterloo, to an under­
ground station adjoining the Bank of England, the Stock Ex­
change, etc. This line has now been running about five years, 
and has fully justified the enterprise of its promoters. The roll­
ing stock is of a much heavier character than that of the pioneer 
line, and locomotives are not used, the motors being mounted on 
the end cars, which are used as locomotives alternately accord­
ing to the direction in which the train is running. The third tube 
railway now running, the Central London, is too recent to require 
description. 

In addition to the foregoing there are numerous tube schemes in 
various stages of progress, a large proportion of them coming un­
der the control of the same group as the District railway, viz.: the 
Underground E lectri c Ra il ways Co111pany of London. The elec­
tric power house being erected for all these lines, and also it is 
be! ieved to feed part of the road j ointly owned by the District 
and l\fetropolitan, is now being pushed forward by the British 
\Vestinghouse Company, which has obtained the contract for the 
complete building and nea rly all the apparatus to 
be in sta ll ed therein. There will also be about 
twen ty sub-stations in which Westinghouse appa-
ratt1 s, including rotary converters, transformers, 
etc., wi ll be employed . T he rotaries of these sub-
stations. and also fo r the sub-stations of the Met-
ropolitan system, will be of three standard sizes, 
800. 1200 and 1500 kw, and are now being man-
ufactured at th e vVest inghouse Works, in Man -
chester, E nglan d. 

But the item of thi s g rea t "cheme of electrifica­
tion with which mo,-t progress has been made is 
the power home for the Metropolitan- not the 
l\lctropolitan District-Rai lway. T hi s is situated 
at Neasclen, on the exten~ion already mentioned 
of the Metropolitan sys tem of Aylesbury and 
other towns to the northwest of London. By 
courtesy of the Bri tish W cstinghouse Company, 
the contractors for the entire works, permiss ion 
was obtai ned to reproduce drawings of thi s 
power house. an d also an excell ent photograph 

liilliiiiiiiiiiiiiiii!iiiiiiiii iiiiiilDID 

CROSS-SECTI01'J OF POWER STATION 

taken during the process of building. The works are of particular 
interest as being the first instance of a large traction station em­
ploying only steam turbines. The turbines are of the Westing­
house parallel-flow type, steam entering at the center of the single 
cylinder and expanding through rows of blades to exhaust cham­
bers at either end. Each turbine has its separate air-pump and 
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Alberger barometic condenser, while condenser water is supplied 
from two Klein cooling towers for each unit. The power station 
buildings are being constructed to contain four 3500 kw turbo-gen­
erator units, of which, however, only three will be put in at first. 
As indicated in the plan of the station, provision has been made for 

VITRIFIED CONDUITS AND INSULATORS 

The Standard Vitrified Conduit Company, of N cw York, has 
completed its factories at South River, N . J. T hese are 
said to be the largest o f their kind in the wo rld , and to produce 
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a further extension to contain two more sets, with equivalent 
boiler plant and cooling towers and a second smoke stack. The 
first smoke stack, which is now, as will be seen, complete, is 200 

feet high by about 15 feet internal diameter. The steam raising 
plant is to consist of 16 Babcock & vVilcox boilers, i. e., four to 
each turbine. The coal will be carried by an endless conveyor to 
the roof of the engine room, and then tipped into bins as required; 
from the bins it will feed down to the stoker hoppers by gravity. 
The main steam and exhaust piping will be located in the base­
ment of the engine house, the condensing apparatus, with the 
exception of the air-pumps, being outside the buildings. The 
same conveyor will be used for handling coal and ash. 

The turbines will drive alternating current generators of 3500 kw 
each, three-phase at moo r. p. m. They will be of the rotating 
field type, and will generate current at II,ooo volts for transmis­
sion direct without the interposition of step-up transformers. 
The switchboards will be at the end of the engine room, elevated 
on a gallery from which a clear view over the sets can be ob­
tained. 

The entire layout of the power-house is convenient to a high 
•lcgree, the compactness of the turbo-generators being very striking 
when compared with a plant of similar capacity using reciprocating 
engines and slow speed generators. 

----♦----Orders have been issued to the officials of the Berlin under-
ground and overhead railway to light all tunnels by wires wholly 
disconnected with the leads which supply current to the cars, and 
to install apparatus enabling train l1ands to cut off current any­
where and thus stop trains approaching the scene of an accident. 
The officials are also ordered to stop the overcrowding of cars. 

more conduit than any six of the o ther co nduit fac to ri es in the 
United States. This company manufactures conduits and third­
rail in sulators exclu sively, and as it has unlimited quantities of 
pt1re stoneware clay on its premises, thi s advantage , combined 
with its experience in the art of clay working , should make the 
quality of it s mant1factures equal t o , if no t better, than any o ther 
conduit on the market. 

The works are now in full operation , pro<lt1cing roo,ooo ft. oi 
conduit a day, and also 
111ant1facturing the Man­
hattan third-rail insula­
tor. The company re­
cently made over 43,000 
insulators for the Scioto 
Valley Traction Com­
pany, in Ohio, and has 
done a large business 
with other street railway 
companies, especially in 
Pennsylvania, which have 
third rail systems. The 
Manhattan Railway Com­
pany, of New York, after 
a series of exhaustive 
tests, adopted the in­

711.\l\lL-\TL \;,.,r THl!W-R .\J L 

INSULATOR 

sulator, which is :,hown in the accompanyin g cut.. Mos t of th e 
other third-rail systems which arc using thi s type of in sulato r 
have adopted practically the same pattern. 

At the Convention at Saratoga, S ept. 4, 5 and 6, t hi s 
company will be represented by B. S. Barnard, vice-pres ident 
and secretary, with a thorough exhibit of its product. 
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NEW TRAMWAY SWITCH 

Th e K eefer Car Switch Company, of Albany, N. Y., has recently 
placed on the market a rai lway switch which is operated from the 
ca r witho ut stopping th e latter, thus dispensin g with switchmen 
besid es savin g time. 

As shown in Fig. I , thi s switch consists essentially o f a bed-

FIG. 1.- GIW UN D PLAN OF .A UTO MATI C SWITCH 

plate a nd a shi fti ng b lock p ivo ted thereon. Thi s shi fting bl ock is 
adapt ed t o engage wi th a cross-bar running in a groove. By 
rdnring t o f,' ig. 2 it will b e seen that a lever carry in g a shoe at 
th e lower end is a t tach ed to th e car. \\'hen thi s lever is in it s 
norm al positi o n th e shoe is no t in con tac t with th e shifting bl ock , 
but upo n press ing down the plun ger whi ch proj ects th ro ugh the 
ca r pla tform , the sh oe is b ro ug ht in con tact wi th the sh iftin g 
blo ck , whi ch in tu r n engages wit h th e cross-bar in th e g roO\·e, 
thus thro wing the swi tch. 

By th e U Sl' uf thi s device th e ca r pla t fo rm is no t affected b y 
wrenching or otherwi se by the operation of switch ing. Th e in­
Vl·ntor of th is swi tch h as not only provid ed fo r the pull o f th e 
$hoc from th e front of the platfo rm, but h as also by adjustm ent 
of th e cross-bar wi th th e shifting block made it possible to use 

F lC. 2. S lll E E LE\',\TlON OF .\ UTOi\L\TIC S WIT CH 

o ne set of plates regardless of the len g th of throw required. The 
switch is ~i mple in cons t ruction, lies en t irely o n the surface, r e­
q uires no weights o r de licate adj ustments, no connection with 
drain or sewl.' r and m ay be a ttached to any switch point in use. 
T h e successful operat io n of th e switch r equires only that the 
motorman shall press his foo t on th e piun ger wh en approaching 
a swi tch to see the swi tch poi nt th row n in th e desi red direc ti on. 

•• 
FEED-WATER HEATER AND PURIFIER 

T he accompanying illustrati on shows an Otis feed-water h eater 
and purifier, manufactured by th e Stewart H eat er Company, of 
Buffalo, :N. Y. This device is u sed to tho roughly heat the feed 
water by the exhaust steam before it enter s the boiler, to separate 
the mud and sedi ment from the feed water, and remove it easi ly 
and quickly from th e h eater; also to collect and carry off the scum 
fr om th e sur face of th e waccr, and th e cond ensation and oil from 
the exhaust. 

The body or shell of heater is m ade of bo il er iron or steel , the 

top end of which is rivet ed to a heavy cast-iron rin g, with a pro­
jecting rim cast upon its outer surface, forming a fl ange, to which 
the tube sheet and t op dividin g plate is a ttached by one row of 
bolts. The lower end of shell is riveted to a heavy cast-iron 
conica l bottom, which is sup­
po rted by four legs, making· 
a wbstantial base fo r the 
h eater. 

In operating the heater the 
exhaust steam enter s the 
heater at the top, passes down 
one section of tubes into the 
enlarged space of water and 
oil catcher, where the water 
o f conden sation and oi l is 
separated, th en passes up 
through the o ther section of 
tubes , thu s pass ing twice 
through the entire length of 
the heater, h eatin g the feed 
water t o th e boiling point. 
T he exhaust stea m can then 
be used for o ther purposes 
or can be exhausted into the 
atmo sph ere. 

T he water enters the heater 
near the bottom, and passing 
upward in contact with the 
heated tubes, gradually be­
comes thoroughly heated, and 
is d ischarged as near the top 
as practicable without car ry­
ing the scum that is on the 
surface of the water in to th2 
boiler. 

This heater is guaranteed 
to heat the fee d water to the 
boiling point with the ex-
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haust steam without causing TUB ULAR FEED-WATER HEATER 

any back pressure when the 
company's standard hea ter is 

A ND PURIFIER 

used, a nd that all impuritie s in the fe ed water that will precipitate 
a t that temperature wi ll be depos ited in the heater before the water 
ente rs th e boi ler s. Thi s heater will separate and carry off the water 
nf cond ensatinn from th e exhau ~t, and wi ll extract the oil from tne 
exhau st so th at th e exhaust steam can be u sed for heating pur­
poses, and the condensa tion from the heating coils be returned to 
the boilers without injury to them. Scale wi ll not accumulate in 
thi s heater, and all necessary cleaning can be easi ly and quickly 
clone. 

•• 
MOTOR COMPRESSORS FOR STREET RAILWAY SERVICE 

Economy in th e wrong place is ex travagance, especially in the, 
equipm ent o f r ailways and cars. Probably in n o part o f the car 
equipment is this fa lse economy more often pract iced than in the 
ai r-motor compressor. Ample compressor capacity should be pro­
Yided to meet no t only the auxilia ry appliances calling for the 
use of air, a s well as the brakes, but also to provide against leaky 
pipes, temporary derangement o f minor parts, and other accidents. 

Another practice, the wisdom of which is questioned, is the en­
closing of th e motor compres sor. \ Vhile this reduces the noise 
somewhat, it is claimed that it is at the sacrifice of mechanical 
efficiency, and it is po int ed ou t that whether the box is on or off, 
the noise to th e occupant of the car is about th e same, the extra 
no ise bein g noticeable only t o one o utside, and that t o no g reat 
extent. 

The generation of heat is inseparable from the compression of 
a ir. In stati on s where the service is continuous, a water jacket 
is usually provided to absorb the heat, but in street railway air­
brake service the compressor is often boxed. Those who are op-

. posed to this plan suggest that those parts of the compressor itself 
that become heated wi ll be subj ected to the draft of air and cooled, 
thereby increasing the efficiency and life of the machine. The in­
terior of course must be protected from dirt and other foreign 
matter by providing mean s to render it practically dust proof, as, 
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for instance, making the casing in tegra l with those parts which 
heat in running, in order that the casing may serve to aid in di ssi­
pating the heat genera ted. 

I t is a long the lines here indicated that the motor compressors 
made by the W estinghouse T raction Brake Company are con­
structed. In the electric pump governo r made by the same com­
pany, a simpl e diaphragm with pneumatic pressure and a slide 
valve is used instead of high resistance magnet coils. This com­
pany di sapproves the use of magnet co il s on the g round that they 
are easily damaged and liab le to fr equen t b reak down s in service. 
while the slide valve, once fi tted, ra rely gets out of adjustment. It 
is similar to the slide valve used in the tr iple val ves o f this com­
pany 's make. I t is of very rugged construct ion and is not liahle 
to ea ,y derangemen t. 

•• 
MOTOR-DRIVEN TRACK DRILLING MACHINE 

T he Ludlow Supply Company, o f Cleveland , O hio, has recently 
added manu fac turing to its supply business, and is thi s year de­
veloping many devices fo r use in th e con struction o f elec t r ic rai l-

MOTOR-DR! VEN T R,\ CK-DRILLI N G MACHI NE 

ways. O ne that it has made a specialty of is t he Cleveland track­
drilling machine, operated by hand or electric power. 

The accompanying cut shows one of its machines operated by a 
r-hp electric motor. I t al so shows the emery wheel 
attachment whieh the company is putting on nearly 

• every machine thi s year. With this machine it is pos­
sible to drill a 2;1/s-in. h ole th ro ugh a 70-lb. A. S. C. 
E. rail in from 30 t o 35 seconds. T he hand-power 
machine fo r the sam e purpose was illustrated in the 
STREET R AILWAY J ouRNAL for A ug. 15. 

Among the many st r eet railways using these ma­
chines a re the following: 

U nion Traction Company, Anderson, In d.; Illinois 
Valley Traction Company, Ottawa, Ill. ; In terbor­
ough Rapid Transit Company, New York ; New 
Yo rk&Lo ng i sland T raction Co m pany, H empstead , 
L. I. ; P it tsburg, McKeesport & Connellsville Rail ­
way, P ittsburg, Pa.; Cleveland, Painesv ille & Ashta­
bula Ra ilway, Cleveland, O hio; North ern O hio 
T ractio n & Ligh t Compa ny, Akro n, O hio ; Cincin­
nati & Columbus Tract io n Company, Cincinn ati, 
O hio; D ayto n & We stern Railway Company, Day-
ton, Ohio; T oledo & West ern Railway Company, 
T oledo , Ohio; Detroit, Monroe & Toledo Short 
L ine R ailway, D etroit , Mich.; O hio & Ind iana 
Railway & Light Company, Angola, In d. ; Loui sv ill e Ra ilway 
Company, Louisv ille, Ky.; Co nsolidat ed Ra ilway & Power Com­
pany, Salt Lake City, Utah ; Everett Railway, Light & Power 
Company, Everett, W ash. 

RECENT RAILWAY INSTALLATIONS 

Ross iter, MacGovcrn & Company have just completed for the 
ITudson Valley Rail road Company, Glen s Falls, N. Y., the instal ­
lation of a 525-kw General E lectric IO-pole generator di rect-con­
nected to an All is-Chalmers tande m co mpound engine with cylin­
ders 22 ins. and 42 ins . x 42 in s., runn ing a t 90 r. p. m. T hey have 
a lso inst a ll ed th e complete steam equipm ent, consisting of feed 
and water pum ps, feed wa ter heater , steam piping, condenser, etc. 
T his complete unit was erected an<l. in actual opera tion wi thin forty ­
fi ve days "from signing contract. Rossite r, MaeGovern & Com­
pany take con siderable pride in thi s cl ass of work. They wi ll be 
very glad to have their friends visiting the Saratoga Conven tion 
in spect thi s un it, as they regard its not only as a fai r exampl e of the 
kind of appa ratus they se ll, but also o f th e class of con structio n 
work they are accustomed to install. In thi s connec ti on they 
wish t o call atten tion to the fact th a t t h ey not only buy and se ll 
street rai lway a ppara tus of a ll kinds, hut a re making a specialty o f 
high-class construction work, turning th e apparatus over to the 
purch aser in complete operat in g conditio n. 

Among th e several important contracts r ecently close d by thi s 
co mpany with street railways a rc the followin g: Twin City Rapid 
T ransit Company, M inneapolis, Minn. , one 1630-kw. 100 r. p. 111 . 

\ Ves tingh ouse g enerator direc t-co nnec ted to cross-compound 
Cooper-Corl iss engin e ; L ewistown & R eedsville Traction Com­
pany, Lew istown, P a., on e 375-kw. 215 r. p. m. \,Vestinghouse gen ­
era t o r direct-conn ected t o \ Ves tinghouse tandem-compound en­
g ine. cylinders 23 in s. and 40 ins. x 20 in s. ; K oko me Railway Li gh t 
& P owe r Company, K okomo. Im!. two 300-k w, Stanley engin e 
type, t wo- phase , 60-cycle genera tor s connected to Russell cross­
co mpound en g in es, together with co ndenser s, switchboards, etc.; 

Mon treal T erminal R ail way Company. Mon­
trea l, Canada , twenty W estin g ho use 12- .-\ 

ra ilway mo tor equipm ents co mplet e. 

- - - -+++--- -

SPECIAL RAILWAY CROSSING 

T he accompanying cut, which shows the 
crossing o f an in te rurban electric railway 
with t hree steam rai lro ad tracks, is fairly 
representa ti ve of th e intrica te constructio n 
necessary in cro ss ing steam railroads wh ere 
tracks are so closely a rranged. Th e cross­
ing illustrat ed was made by the Indian apo li s 
S witch & Frog Company, o f Spri ng fi eld, 
O hio . 

Crossings of thi s des ign are bui lt by thi s company with easer 
or r einforcin g rail , which serv es t o carry locomotive tires and pre­
vents th eir striking the abutting rails o f th e elec tric r ailway track, 
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SPECIAL Ri\ILW AY CRO SSING 

adding very mater ially to th e life of th e cross ing and preservin g 
the alignment. T hey are con structed with solid ro lled steel fill er 
and extra h eavy corner irons and bo lt s, built for exactin g ser vice 
an fl h eavy t raffic. 
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This company has g iven special attention to the requirements of 
interurban railways and has furnished numerous railways through­
out the country with entire equipments of special work , such as 
crossings, fr ogs, switches, stands, curves and car house layouts. 
It h as r ecently compl eted the equipping of a new pl ant , the main 
building of which contains over 2 acres of fl oor space, and has 
added a line of n ew machinery and appliances which more than 
J oubles its capacity. 

•• 
SEMI-ACCELERATOR CARS FOR OMAHA & COUNCIL BLUFFS 

The A m erican Car Company recently sent to the Omaha & 
Council B luffs Street R ai lway Co mpany ten cars of it s patented 
'ie mi -accelera t o r type, like th e o ne shown in th e accompanyin g· 

INTERIOR OF O::\fAHA CA R 

illust ra t io n. T he remarkably rapid growth of t hese c1t1es­
there is a po pul ation of over 200,000 within 6 m iles of th e U nion 
Statio n, of O maha- has maJe it necessary to use every m eans 
tu sh or ten the stops to th e utmost extent. T he illustration of 
the in terior shows the position of the Joor on the left side, an d 
as one can reaJily unJer,.tanJ, not only is t he distance b et ween 
the door a nd the step sho rtened, but the passengers are kept 
from stanJ in g on the platform in the way of those passing iu 
a nrl o ut. Th e ca r s run in one direction on ly, and therefore the 
~l' at s a re a r ra nge J wit h stationary backs. A t t he rear enJ , wh ich 
i., ch iefly mcJ fo r in g ress and egress, the longitudinal seat on 

EXTERIOR OF OMAHA CA R 

one side is 68 ins. long and on the oth er side ( the Joor side) the 
sea t is 51 ins. long. At the fo rward end there are n o longitudinal 
seats. Space is made at the door by the use of a single seat at 
that side. 

The windows are double, the upper sash being sta tionary and 
the lower arranged to drop in to pockets which ext end down be­
tween the double sills. The front platfo rm is vestibuled and a 
hot water heater placed in the corner opposite the door. The in­
terior fi nish is in natural cherry with birch ceilings, neatly decor­
ated. T h e underframing of the car s is unusually powerful The 

center sills are composed of I-beams extending the full length of 
the body and placed 15 ins. apart. The side sills are double 
2¼ ins. x 7¼ ins. each, plated on the outside by %-in. steel, and 
have upper and lower trusses, the upper truss rod of ¾ ins. x ½­
in. steel is gained upon the posts 16½ ins. from the floor. The 
four platform knees are plated with angle iron, the two center 
knees having the angle iron bent up and connected with the 
I-beam center sills back to the bolster. Angle iron bumpers of 
the Brill patented type strengthen and protect the ends of the 
platform. Distance from center to center of posts is 2 ft. 8 ins. 
Thickn ess o f s ide posts is 3¼ ins., and thickness of corner posts 
3¼ in s. · 

Level of ca rs over enJ pa nels, 34 ft.; length over crown piece, 
45 ft. ; from panel over crown piece. 5 ft. at front end and 6 ft. 
at r ear ; width over s ill s, includin g sill plates, 8 ft. 3¼ ins. From 
rail -head to step, 18 in s. : from step to platform, 14½ ins.; from 
platfo rm to car fl oor , 9 ins. The cars are mounted on the Ameri­
can Car Co mpany's l\I. C. B. truck N o . 14, with 6 ft. wheel base, 
33-in . diam eter wh eels, and a re equipped with four 38- hp motors . 

•• 
MOTOR-DRIVEN TRIPLEX PUMP FOR GENERAL SERVICE 

The accompanying cut illustrates an electric triplex pump man­
ufac tured by th e D emin g Company, o f Sal em. Ohio , which man-

MOTO R-DRIVEN TRl PLEX P UMP 

ufac tures a ,ery exten sive line o f pumps and other hydraulic 
machinery. T hi s pump, which is built for 150 lbs. pressure, em­

bodies the best result s of many years' 
experi ence in designing and manufac­
turin g pumping machinery. Pumps of 
thi s type are used in many mill s, fac­
to ri es and power stations for tank and 
boiler fe eding anJ fire service where 
economy oi fuel is an important item. 
They are built for operation not only 
by direct o r alt ernating current mo­
tor s, but also by gas, gasoline and oil 
engin es. 

The construction varies in the dif­
ferent sizes, but embodies in each steel 
crank shaft s in one piece; cut gearing: 
pinion shafts adjustable toward and 
from crank shafts; ample bearings; 
outside guided and outside packed 
plungers (plungers have no rubbing 
contact in the pump-base); large valve 

areas ; suction and discharge openings on either end of pump, 
and in the large sizes the valve chamber can be attached to either 
side of base. When arranged for direct connection to electric 
motor, the pump is furnished complete with a sub-base and in­
t ermediate gearing for any make of motor, the motor pinion 
being always made of rawhide. The whole outfit is especially 
suitable whe-e the installation must be made in a minimum 
amount of space. The increasing business of the company, par­
ticularly in power pumps, has recently necessitated an extensive 
addition to its former works. 
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TRACK AND MOTOR TESTING INSTRUMENTS 

T he,-ilnproved tes ting instruments exhibited by R. W . Conant, 
of Cambridge, Mass., a re attracting much att enti on, ec pecially 

✓two of the latest, t o be E.h own at the Saratoga Convention. The 
T-polc bond teste r is show n in Fig. I, as it appears wh en being 
used. The principle o f thi s instrum ent involves the u se of a 
telephone receiver, in which the sound is augmented by a special 
intensifying attachment devised by Mr. Conant. First contact is 
made at three points o n th e rail , g iving two secti o ns of equal 
leng th, one being solid rail and th e oth er including the joint; then 
a resistan ce box is manipulated until no roarin g is h eard in the 
telephon e, indicating that th e electrical effect of the two sections 
of track o n the telepho ne arc then equal. T his manipulati o n of 
the "balancing switch'' take s about a second and its position then 
shows o n a scale the ratio of the r esistance of the joint sec ti o n to 
the solid sect ion of equal leng th . 

The contact apparatus con sists of a center pole with steel chisel 
welded to a socket at it s luwcr end, to which are bolted by one 
thumbscrew two ex tension beams reaching out o n the rai l 3 ft . on 
either side. These carry two hard ened steel chisels which are 
kept sharp by a hand-s tone furni shed and carried in the case of the 
instrument. The edges arc set so as to extend in th e direction of 
the length of the rail , while the ce nter chisel edge is at right an gles 
Io the rail length. 

The ex tension bea ms arc of a li g ht elastic wood and are to ugh 
and sprin gy. The wrought steel kn ees, by m eans of which the 
extension beam s are bolted to the center chise l, are permanently 
fas t ened to the beams in such pos ition s that wh en th e T is placed 
on the rail the out er chisels touch first, while the center chise l edge 
is about 2 ins. above th e t op of the rail. Then by re stin g th e 
hollow of th e foot on one side, nea r the center. th e T is sprung 
down so that th e center chisel r es ts firmly o n th e rail. Thi s 
springing action forces the other chisels outwards with a scraping 
movement that cuts them into contact with th e rail. 

With the T-pole connected to th e instrum ent and the telephone 
in position the operator places T-pole on rail with rail-j o int under 
one beam. The instrum ent is started by switch at side, and th e 
balancing switch is placed on th e point numbered one. A roarin g 
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FIG. 1.-T-POLE BOND TESTER 

sound in telephone indicates that balancing switch is to be moved 
to point of silence. When this has been done the number at which 
the switch stands is r ead off. This number shows the value of 
th e resistance of the rail-joint in terms of the standard leng th of 
rail spann ed, which is 3 ft. The instrument cannot be burnt ou t 
or injured by open joints and tests with one operato r 1000 joints 
per day. 

Fig. 2 il111 stratcs the Conant motor test er in operation on a car. 
This in strument m easures the mag netic st r ength of the motor 

coi ls and not their resistance, and defects, therefore, show up in 
th eir true relati ve importance as affecting the operation ot, the 
m o tors. I ts construction is such that it can be readily opera ted 
by the car-house man, and it s u se does not involve any calcula tion 
o r particular care in r egard to making except ionally good contac t. 
A ll th at is i. ecessary is to push the contact awl s throu gh the 
flexible wi re as it comes from th e motor. It ha , been adopted 
by many street railways. 

Its systematic use has dcYcloped some very interesting causes 
of m otor trouLle, among which may be m entioned the fo ll owin g: 
A fi eld may be thoroughly baked out but docs not always short 
circuit until it has run a few trips a nd h eated up. After th e short 

FIG. 2.-USING MOTOR TESTER ON CA R 

circuit ha s dcYelo ped under some conditions the arc welds th e 
turns to g l'th cr, and when th e m otor cools off it is still short 
ci r cuited, but som etim es the jarring and contraction in cooling 
will cause t he short circuit to t emporarily di sappear. T he ability 
of th e instrument to tes t while the motors are hot is therefore 
inval ua ble in such cases. T his it is able to do sin ce it s indications 
a re unaffected by resistance changes. 

A short circuit caused by moi sture, usually fo und in th e lower 
spools, has no t the same fac ulty of di sappea ring, presumably be­
cause th e wires are held m o re tightly togeth er , since but littk uf 
the in sulation has been destroyed. Th ese coi ls usually appear as 
good as new wh en first stripped, and it is not until a laye r or two 
is unwo un d that a g reeni sh coloring is noticed on th e cot ton and 
usually at th e corner of th e coil th e two wires will be pitted a nd 
sh ow wh ere the arcing h as weld ed them to gether. 

Rewinding defects are of "urp risi ngly common occurrence, such 
as in suffi cient insulatio n und er the inside end of the fi eld coil. use 
of improper soldering fluid s, resulting in th e deterio ration of the 
insulation, etc. 

Both the motor and bond t esting instrum ents have been con­
sta ntly improved in such parti culars as experience has shown 
would result in increasing their durabilit y. The Boston Elevated 
Railway Company and the l\Iassachuse tt s E lectri c Compa11ies arc 
among the large rai lways exten sively using th ese dev ices . 

•• 
AMUSEMENTS FOR STREET RAILWAY PARKS 

T he deg ree of succe~s attain ed in attracting summ er traffi c is 
a11 important factor in the ea rnin gs of many street railway com ­
panies, especially of those owning picnic grounds. In some in­
stances such parks are managed directly by the railway company, 
but it is o ft en fou nd advantageous to permit som e manufacturer of 
amusem ent devices t o control such places at his own expense. the 
railway company receiving a part of the gross rece ipts. 

One of the most successful builders a nd managers of amusement 
apparatus for railway parks is the Ingersoll Construction Com­
pany, of Pittsburg, Pa. The members of th is firm-Frederick 
Ingersoll , president, and E. E. Gregg, sec reta ry and treasurer­
have had long and successful careers in this lin e of work as the) 
have never o ffered any but legitima te attraction s. This company 
makes th e well -known fi gure 8 roller coaster and th e In gersoll 
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laughing gallery. The company states that it has found these two 
attractions to be great favorites with stree t railway managers, and 
believes that no picnic park is complete without one or both of 
them. The fig ure 8 roller coaster is said to be especially success­
ful. As a proof of the company's confidence in its amusement 
devices wherever introduced, it is prepared to undertake the entire 
expense of constructing and maintaining an operating plant, 
agreeing to gin to the park owners a certain percentage of the 
gross receipts. 

The Ingersoll Construction Company has aranged to have a 
display of its novelties at th e Saratoga Convention, and its exhibit 
wi ll , no doubt, be fou nd of interest and va lue to all connected with 
amusement enterprises. 

•• 
NEW TYPES OF " ALL-WIRE H RAIL-BONDS 

T he O hi o Brass Company, of Mansfi eld . O hio, manufacturer 
of the "All -\Vire" rail-bond, will shortly announce, through a new 
catalogue, the placing on th e market of a number of new types 
:m rl forms of t hese well-known bonds. 

T he unit or "one-piece" principle on which these bonds are 
made is a very desirable feature, as by avoiding all cast or welded 
joint s a greater degree of mechanical streng th and electrical 
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FI G. 1.- TYPE F, FO l{i\1 5, ".\LL-\\' l l{E" ImKD 

effi ciency is secured than would o therwi se be poss ible. The 
weake;, L part of all bonds is the junction point between the ter­
minal s and strand s, a nd, as th e " ,\ll -\Vire" bond has no joint at 
this point, th e s trength of th e bond at thi s point is as great as at 
any o th er part. 

Tlw type- F bond, one fo rm of which is illustrated in Fig. r, is 

FIG. 2.- TYPE D, FORJ\I I, 

"ALL.WIRE" BOND 

especially adapted 
for use under the 
fish -plate, and as 
the strand enters 
the terminal s at 
points almost diam­
etrically opposite, 
the bond holes may 
be located close to 
the bolt holes in th~ 
rail s, so that a rela­
tively short bond oi 
this type can often 
be used to advan-
tage. 

In Fig. 2 is shown th e type- D, fo rm No. r, "All-Wire'' bond, 
which is designed especially for use o n elevated structures and 
third-rail systems, where the bond can be placed underneath t he 
rail s and close to their extremities. Th e taper in the head of the 
t errninals is such as to compensate for th e taper of the rai l base. 

The type-G bond, illustrated in Fig. 3, while somewhat different 

FIG. 3.-TYPE G, FORM I , "ALL-WIRE" BOND 

from the oth er fo rms of "All-\Vire" rail-bonds, has the same 
fundamental principle in its make-up, being made of a number of 
strips of soft, cold-rolled copper, the ends of which are perfectly 
welded togeth er, forming solid copper terminals. The bond is 
applied to the rail ends by bein g soldered to them, and special 

tools are furnished for cl eaning th e ends of the rails and soldering 
the bonds in place. The form illustrated is intended for use 
on the lower surface of the rail base, or the upper surface of the 
rail, where it will not interfere with the fish-plates. Another form 
of this bond is made which is designed for attaching to the outer 
side of the ball of the rails, or in some cases where space will 
permit, under the tram of girder rails. Where bo11ds of this type 
are properly soldered to the rails it is practically impossible for 
them to become loose, as only a violent and determined effort will 
detach them. This bond is claimed to possess a greater degree of 
flexibility th an is possible in any o th er form of bond now on the 
market. 

• • 
IMPROVED TRACK AND SNOW SCRAPER 

The accompanying cut illustrates the well-known Kalamazoo 
track and snow scraper, manufactured by th e Root Track Scraper 
Company, Kalamazoo, Mich. This scraper, which is easily 
handl ed by th e motorman alone, is designed to clean all the snow 
fro m between the rails and 9 ins. outside th e same, throwing it 
each way from the center. It will also thoroughly clean the top 
of the rail and groove. 

\Vith this scraper, the maker states, 
can be done than by usin g 
results a re obtain ed when the 
idly, if t he pressure on th e rail s 
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better and quicker work 
sweepers. In fact, better 
car is moving quite rap­

correspondingly m-

KALAMAZOO SCRAPER 

crease<l. Tt deposit s the snow far th er from the track, not requiring 
large plows to clean up the banks thrown out. The cost of this de­
vice is said to be about one-I wen ti eth of a sweeper for doing the 
'-<! me work, and there is nu extra expense for labor and replacing 
worn-out brooms. 

The company claims that if this snow scraper is used on every 
fo urth or fifth ca r, the others being equipped with its ordinary 
single-track scrapers, th e motors will be fully protected from 
snow and the roadway kept in excell ent condition. 

T he Hudson Valley Railway Company has given this company 
permission to place a "Kalamazoo" snow and track cleaner and an 
18-in. si ngle scraper on a car during th e convention. Those 
present wi ll therefore have the opportunity of witnessing practical 
tests of these devices. 

•• 
A MODEL GEAR PLANT 

Within th e pa st two years th e R. D. Nuttall Company, th e well­
known gear an<l pinion manufacturer, of Pittsburg, P a., has ex­
pended a large sum of money for new machin ery of th e most ad­
vanced type and for improYin g its ex tensive works, so that it 
could properly take care of its rapidly increasing trade. The com­
pany now aga in finds it necessary to add to its equipm ent twenty­
th ree of th e latest type gear cutting machines as well as additional 
worm gear machinery, mills, lath es, etc., to correspond. In re­
gard to the new gear cutting machinery, the company believes 
that this is the largest individual order for such machines ever 
placed. 

The company has also made a corresponding increase in the 
capacity of its power plant, and when all of above machinery is in 
place its claim of operating the largest and most complete gear 
cutting plant in the world will be further verified. 
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SCRANTON OIL FILTER 

In the accompanying Fig. I is shown a new oil filter which 
i!:> being placed on the market by the Scranton Oil Filter Com­
pany, Scranton, Pa. In this apparatus the filtering material is 
composed of wicks, the filtering being pre-eminently capillary. 
\Vater is used in the outer compartment of the upper chamber. 

FIG. 1.- \'ERTICAL SECTION SCRANTON OIL FlLTEH 

but not for filtering purposes; it is only used to agglomerate and 
precipitate entrained water which may be held in the oil. An or­
iginal feature of the apparatus is the ability to double or treble 
the capacity of any size of filter by the insertion of one or more 

FIG. 3.-FILTERING TRAYS 

trays of filtering wicks without interfering with any other part of 
the filter. Thus a filt er of 6o gallons daily filtering capacity can 
be increased to a daily capacity of 120 gallons by the insertion of 
a second tray of wicks. 

Fig. I illustrates a vertical section of a single style of filter. 
The entire filter consists of three separate sections; the base or 
lower section being the receptacle into which the purified oil falls 
after filtration, whence it is drawn off for use. The middle section 
contains the filtering wicks, where the principle of absorption, or 
capillary attraction, is applied in the final purification of the oil. 
This section is called the filtering tray, and in the middle thereof 
i~ constructed the h eating chamber into which is affixed a steam 
coil with a heating capacity suited to the requirements of the 
tray. All the oil is heated in this compartment before it comes 
into contact with the capillary wicks. The upper or top section of 

the filter is called the receiving tank and consists of several mem­
bers, the uppermost of which is called the hopper, into which the 
impure oil is deposited for filtration. From this hopper, by verti­
cal tubes, the oil is conducted down ward to the bottom part of 

FIG. 2.- HOPPER AND DRIP PAN 

the upper section , from whence it rises by specific gravity to the top 
of an inner receiving tank, where it passes through perforated open­
ings into a sleeve by which it is again conducted to the bottom o f 
th e inner receiving tank, where, through a suitable opening, it rises 
to the top of the inner receiving tank. From this tank it is drawn 
<!own by a floating skimmer, sustained by the specific gravity of an 
air-tight , super-affi xed sphere, through a flexible tube, and thence 
through a governor valve, into the wick chamber below and thence 
to the wicks themselves. The functions of the operations of the 
upper compartment of this filter are two fold,-first to separate 
from the oil all entrained water, and secondly to remove all such 
impurities as are of greater specific gravity than either oil or 
water. All water and other impurities thus separated are drawn 
off from time to time through a faucet. All such foreign matters 
as are of a lesser specific gravity than the oil pass down through 
the floating skimmer and the flexible tube to the filtering wicks 
"'here they are finally and entirely separated from the oil. 

The manufacturers claim that the operation of this filter in 
purifying all kinds of lubricating oils is absolutely perfect, and 
that when the oil is drawn off at the base of the bottom tank for 
re-use it is chemically pure. 

The details of the operating parts of the machine are shown hy 
Figs. 2 and 3. 

----+♦+-----

COUNCIL COMMITTEE'S REPORT ON TOLEDO FRANCHISE 
EXTENSION 

The Council committee on street railwav s has advised tht 
Counci l to kill the ordinance proposed for th e Toledo Railways 
& Light Company for an extension of franchise s for 18 years. The 
company o ffered six tickets for a quarter and universal tran sfer s. 
The committee advises that the Council accept nothing le.<;s 
than three-cent fares and universal transfers , including the in­
terurban lines as well as the city lines: also making it com­
pulsory on the part of the company to extend the use of its 
tracks to all roads entering the city, together with regulation s 
regarding street paving, The company declares that such an 
ordinance will not be accepted. and that it has made its be<;t 
proposition. The sentiment of the Council appears to he to 
delay matters. The most important franchises of the company 
expire in seven years. 

----♦----
THE ANNUAL MEETING OF THE PENNSYLVANIA STREET 

RAILWAY ASSOCIATION 

The nex t an nual meeting of the Pennsylvania Street Railway 
Association will be h eld on \Vednesday, Sept. 23. 1903, at th e 
Park Hotel, William sport. Pa 
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IMPROVED METHOD OF VENTILATION USED ON NEW 
CARS FOR LEICESTERt ENGLAND 

Dick, Kerr & Company, Ltd., of London, England, have re­
cently delivered to the Leicester Corporation a sample car built 
by the E lectric Railway & T ramway Carriage Works, Ltd., Pres­
ton. L ancashire, which embodies features new and important in 

copied by all the principal car-builders throughout England in tram 
car work. With the use of these windows experience has shown 
that the only thing wanting for thoroughly ventilating a tram car 
was some provision for a further supply of fresh air from the 
outside into the car, and a means for the escape of the foul hot 
air, which ascends to the roof, and which cannot get out without 
interrupting the current of fresh air passing into the car through 

FIC. 1.- UPPER PART OF CAR, SHOWING HINGED WINDOW 

rai lway ca r construction . These features are principally an im­
proved method of ventilation, and an improved design of interior 
finish , which have helped to produce a very satisfactory car a long 
way in advance of what has come to be univer sally known as the 
" Pres ton standard top-seat car." 

The provision made for ventilation will be r eadily understood 
from the accompanying Fig. 4. which sh ows a cross section of a 
top-sea t tram car roof constructed to pro\'ide fo r an inlet of fr esh 

the hinged windows already referred to. This increased supply 
is provided for by a hinged sash on each side of the end door in 
each end of the car, marked on the diagram F F. These sashes 
can be opened in exactly the same way as the sash A A at the 
sides when additional fresh air is r equired. They are also pro­
vided with perforated louvre panels G G, on the outside, and being 
in the end of the car they admit of a large supply of fresh air 
passing into the car without interfering with the arrangement of 

FIGS. 2 AND 3.-INT E RIOR VIEWS OF CAR 

·,,ir, and an outlet for the foul hot a ir that ascends to, and fill s. the 
upper part of the car. 

The inlet for fresh air is provided for through the usual line 
of hinged windows placed above the large fixed glass windows, 
11niversally used in recent tram car work. These hinged windows 
were first adopted by, and have since become an essential feature 
of, the Preston standard top-seat car. They are shown in the 
diagram at the points marked A A, and the circulation of the air 
that takes place from the outside into the car is shown by the 
arrows marked B B. These hinged windows, which are arranged 
in the outside- walls of the car on each side, have proved to be the 
\est means for the admission of fresh air into the car that has 
yet been devised, and it is said that they have been ·universally 

colo; ed signal lenses, and without allowing the admission of water 
in wet weather. 

T he outlet for the foul air has been provided for by a recess 
made in the roof of the car, marked C C, which is just above the 
hinged windows above r eferred to. The circulation of the foul 
hot air through this reces s to the outside is shown by the arrows 
marked D D. On the outside of the car on each side and connect­
ing with this recess are fixed ventilators, marked E E, constructed 
in such a way that no air can pass into the car at these points, but 
the ventilators exhaust or draw the hot air out when the car is 
running. It will be noted that thi s recess C C, not only connects 
directly with the interior of the car, but that it also connects with 
the roof space H H H , between the millboard ceiling and the 
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main deck, and that thi s space, which in ordinary tram cars is a 
dead air space, without means of escape, is thoroughly ventilated 
by thi s arrangement. 

If required, a further outlet fo r the hot ai r in the top of the car 
may be provided fo r by per fo rating the millboard ceiling to con­
nect with this space and in directly with the ventilato rs on the out ­
side of the ear. 

It will also be noted that thi s exhaustion of the air by the ven­
tilators through t he recess and roof space is not arranged with 
any means for preventing their act ion and the escape of the fou l 
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F I G. 4.- DIAG RAM OF VENTILATING ARRANGEMENT 

hot a ir continually taking pl ace. T he effect of this construct ion 
and arrangement of ventilation is that the interior of the car is 
constantly provided with a circul ation of fres h a ir in to, and the 
fo ul air out of, at the points named absolutely without dangerous 
or annoying draughts. 

The application of thi s principle of ventilation to the car len ds 
itself to a very sati sfactory treatment in the way of interior· de­
s ign and general finish, whieh adds very largely to its appearance . 
The aceompanying photographs clearly show this. T he woodwork 
connected with the interior fini shing is done in oak and mahogany, 
and has been treat ed in an entirely orig inal way, much to the 
advantage of its general appearance. 

TRUSS PLANK HEATERS FOR CROSS-SEAT · CARS 

One of the improvements brought out r ecently by the Con soli ­
m: ted Car Heating Company, of A lbany, is the use of a longitudi ­
nal heater for cross-sea t cars attached to the t russ plank instead 
of being placed un der the seat it self. F ig. I shows the posi tion 
under the seat of this heater, which is entitl ed T ype No. 93. As 
will be seen from Fig. 1, it is carried along the side of the car, 
occupying about the same space on an electric car that steam 
pipes do in a railroad coach, but does not proj ect so far in to the 
car. In many cases sufficient heate rs a re furni shed to extend t he 
full length of the car. ·with this type of heater it is impossible 
to overheat the seats, the heaters being placed near the floor an d a 
30-in. section never being arranged fo r a consumption of more 
than 500 watts. 

Fig. 2 shows three 30-in . sections of th is heater , and the method 
of carrying the wire in a molding underneath the heaters. In 
some cases no leads a re used and the wires for connecting the 
heaters are fastened to the heater coils before plac ing the cases 
in pos ition ; there are, therefo re, no joints between the hea ter s and 
never any exposed wires . 

THE ENGINEERING OF REA TING SYSTEMS 

Will iam H. Schott, engineer, Chicago, Ill. , is making a specia lty 
of t he engineering of exhaust and live steam central station h eat­
ing systems. T he plants so far constructed by him have mostly 
been h ot water heating systems, operating b_v exhaust s team from 
elect ri c lig ht an d railway station s. Mr. Schott has special appar-
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F IG. 1.- POSITIO N OF HEATER UNDER SEAT 

atus of his own des ign which h e uses in the plants he constructs. 
including a new hot water heater, pipe line construction in th e 
street and piping of bui ldings. The building s are conn ec ted in 
multiple across th e hot water heating mains, but the radiato rs 
in each building are piped in series with a high-resistance by-path 
around each radiator. Another feat ure which goes to make the 
systems planned by him a commercial succes s is th e use of a 11 

a utomatic pne umati c t emperature regulating sys tem. so that the 
temperature is regulated by thermostats in each room in the build ­
ing, the air for the operation of th e valves in conn ec tion with thi s 
system being supplied from the central station. Thi s in it sel f 
means a g reat saving in the number of heat unit s which m ust be 
sent to each customer. 

Mr. Schott designs hi s systems on a very low pipe resistan ce. 
that is, he uses large enough pipe throughout th e entir e sys tem 
so that the amount of power req uired to ci rculate t he water is 
small compared to some of the oth er hot water heating system s 
in use. T his, of course, increases the cost of installation , hu t 
keeps down the cos t of operation. 

Mr. Schott aims to construct only "ncccssful h eating plant s. and 
does not hesitate to advi se his cli ent s agai nst putting in hot ­
water or steam heating plants where hi s investigations do no t 
convince him that such plants wc ulcl be commercial ly succes~ful. 

FIG. 2.-WIRING ARRANGEMENT OF HEATERS 

T his heate r is used on a number of parlor ears, and where these 
cars have dark t rimmings it is fin ished in eopper bronze. Other­
wise the case is finished in gold bronze. 

The heater is use·d on Aurora, Elgin & Chicago Railway, Chi ­
cago & J oliet Railway, several of the new roads buil t by West­
inghouse, Church, Kerr & Company, and on a number of other 
high-speed inter urban rail ways, 

Among the towns where heating plants ha ve been install ed 
acco rding to this method are: La Fayette, Incl. : Elwood, Ind.; 
Peru, Ind. ; Connorsvi lle, Ind.: Galesburg, Ill.; Coshocton, Ohio, 
and Mt. Vernon, Ill . A plant is now being installed at Indian­
apol is, 3000 ft. fro m the business center of the city. It_ is primarily 
for steam heat ing, but will have an electric li ght plant in ad­
dition. 
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GRADE BUILDING MACHINE 

An improved elevating grader has r ecently been put on the 
market by the National Drill & Manufac turing Company, of Chica­
go, Ill. , which claims that it s grader possesses certai n features 

FIG. 1.- ELEVATI KG GRADER 

which o vercom e many of the diffic ul tiPs encountered in th e oper­
a tion of machinery of this class. 

T hose who are fam il iar with elevating graders in general, are 
aware that heretofore the enti re draft of the plow has been brought 
eith er directly or indirectly o n to the machine. Th is , of 
course, has been a drawback to its successful operat ion in 
many classes of so il , and has n ecc., sitated th e expenditure 
nf m ore power than should really be required to move 
the am ount of earth handled. 

T he Na tional el evating g rader , as sh own in Fig. I , 

,wcrcom es this di ffic ulty. T h e draft of the plow itself is 
carrricd direct o n the evener, being transmitted by a hea vy 
d ra ft chain which passes th e kin g bolt and is hooked to th e 
plow s ta ndard. Th is cha in is intercepted in fro nt of the 
eleva to r by a spreader bar, whi ch can be raised o r low­
ered as the conditions require, thus regulating the angl e 
o f the pit ch , assumed by th e pl ow point. T his is an im­
por tant feature, parti cularly wh en plowin g in hard g round. 
,\ ft cr a plow is gaged to th e requirC'd pitch it is not neces­
~ary to g ive it any fur ther attention, as the spreader beam 
bolds it in posit ion permanently. 

T his ill ustrat ion also shows a tu rn buckle brace for 
adjusti ng t he elevato r, runnin g from this side of the ele­
\'a tor hanger to th e ele\'ato r it self. This is a valuable fea-
ture wh C' n it is necessa ry to straighten a belt which has stretch ed 
unevenly and is running crooked. 

Fig. 2. the rear view of elevating g rader, shows the hand wheels 
a11 cl levers for controlling and regulating the machine i1, operation. 

FIG. 3.-:METHOD OF ADJUSTI NG P LOW 

T he crnter han d wheel is employed for spooling up the t wo lines 
of chain that tighten the belt. This is a decided improvement 
over the old method of tightening by lever, as it is absolutely un­
limited in its . ~ope. In fact , the maker s claim that the only limit 
which this be lt tightener has is the st rength of the belt itselt. 
T hose who ha\'e operated elevating graders in wet, slippery soil, 

par ticularly when loading wagons, a re fully aware of the difficul­
t ies which have been met in attempting to keep the belt tight, as 
ic has invariably been the case that the belt would slip more or 
less as soon as the rollers became wet. 

T his illustration also show s the construction of the elevator; 
No truss rods are required underneath it and therefore 
there is nothing to catch on the wago~s which are driven 
under the elevator when the machine is used as a wagon 
loader, the outer end of the elevator being provided with 
rolle rs which act as a g uard for the chain and prevent it 
from catching on th e edge of the wagon box. 

Fi g. 3 shows the m ethod of adjusting the plow so that it 
can t hrow a furrow on the carri er , no m atter what th i:' 
condit ions of the so il may be. Frequently it is necessary 
to change th e tilt o f the plow so that th e mould-board 
will scour. T his h as been done form erly by a compli­
cat ed schem e invo lving a number of castings and bolts, 
whi ch must be fii st loo sened and the castin gs then ad­
just ed unt il th e proper p itch is fo und. On this machine, 
however, it is possible t o t ilt th e plow at the will of the 
operator without requiring him to leave his position on 
the platform. This is accomplish ed by a hand lever on the 

extr em e righ t , worki ng in conj unction with a slide underneath 
th e machine, and the t ilting upright rivet ed to the rear end of 
the plow beam. It is , th erefo re, possible to adjust the plow to a 
fractional part of an inch and lock it in 2ny position which 

FIG. 2.- REAR VIEW OF ELEVATI NG GRADER 

seems most effective . The general fram e of the machine is b uil t o f 
h eavy timbers, rein fo rced wherever required by st eel rods and 
t russes, so that streng th and durability are obtained. T h e elevator 
is carri ed above a yok e which fo rms a continuous ti e underneath 

the elevator and prevents sagging of the fram e. Th ere are 
a number of o th er features in th is machine whi ch are in­
terest in g to th ose engage d in rail road or electric trac tio n 
line construc tion , about which the ma nufacturer will be 
\'e ry wi llin g to g ive information. T his company also pro­
duces a full lin e of wh eel ed and drag scraper s, co ntracto rs' 
<l um p wagons, g radin g plows, etc . 

•• 
ELECTRIC CAR HEATER 

i\ 111.:w and ve ry des irable style of car heat er for large 
inte rurba n electri c cars has recently been placed on the 

ELECTRIC CAR HEATER 

markc.t by th e H . W. Johns-Manville Company. I t is des ig­
nated Wall Heater, class B, and is shown in the accompanying 
illustration. Th e const ruction of th is heater is similar t o th e 
com pany's class K h eat er , whi ~h has been on the market for sev­
eral years past and is used in cars having cross-seats. Each 
heater is 30 ins. long and 5 ins . high, held firmly in place by re-



Aur.usT 29, 1903. ] STREET 1-!..'\JL\VAY JO UR NAL. 

constructed g ranite h eads o r vupports located a t each end of the 
heater. These irons support the resi stance coils and furni sh 
superior in sulation, ther eby preventing sh ort circuits and the 
eutting out of resistance due to contact formed by sagging coils. 
The casing is very strong and ornamental a nd wi ll stand foot 
pressure without injury. 

•• 
THE SNOW REPLACER 

T he accompanying cut s illustrate the S now car and locomo tiv e 
replacer fo r which W endell & MacDuffie, of New York, are ex­
clusive Eastern agents. Replacers of thi s type weigh from 16o to 

INSIDE F ROG 

2 10 lbs. per pair and are made of open hearth steel or air furnace 
malleable iron. 

These replace rs do not require clamps, and frogs will not turn 
over or push away from rails. They clear brake hangers, brake 
levers and sand pipes, and can be placed parallel or at an angle 
to the rails, according to the position of dera iled trucks; nor will 
they break wheel fl anges. 

These replacers a re reYersed by simply moving the tongue in 

OUTSIDE FROG 

one frog, and as they arc wedge-shaped they can be placed well 
underneath the derailed wheels. It is claimed that they will r e­
place locomotives and ears quicker and surer than other sim­
ilar devices. As the wheels are run up on their treads in stead 
o f their flanges, both wheels and frogs are saved from damage. 

C.\R Ai'\D LOCOi.\IOTI \'E REPLACER 

T he maximum height is at end of replacer s, thus red ucing the 
grade by one-half :tp which wheels must monnt in re- ra iling. 

These replacers are standard on about fo rty large railroads and 
are in extensive use on hundreds o f others. · 

----♦+----

The Lake Shore E lec tri c Railway Company is attract in g wide­
spread attention because of th e remarkable increase in its eornings. 
For the first uin e days of this m onth the road earned $23,080, an 
increase of $10,06o over th e sam e period last year. It is rrobabk 
that the road will show a surplus thi s month of more than $10,000 
ove r operating expenses, interest charges a nd taxes. Under the 
receivership about $350,000 were expended in bett erment s, and 
since the receivership abou t $125,000 have bee n expended. 

REGULA TING HEATER SWITCH 

In order to meet the in crca~i ng demand of large electric cars 
requirin g a greater number of heat ers to sa ti sfactorily heat them, 
th e H. W. J ohns-Manville Company has enlarged the three-point 
ca r h ea ter r egulatin g switch , shown in the accompanying cut, in­
creasing it s capacity to 60 amps., and mounting in the insulating 

REGULATIKG HEATER S\\'ITCII 

base block a Sachs "N oark" enclosed fuse. Thi s complete con­
trolling and protective device i.::1 now combined and enclo sed in an 

1 iron box, requiring less room than heretofore and being ab"o lutely 
safe and reliab le under all conditions. Closing the quick break 
knife blade automatically locks the switch, which is necessary be­
fo re the cover of the box can be closed, and any m ovem ent of the 
regu lator handles is prevented unti l the knife blade is rel eased. 

NEW TROLLEY WHEEL 

The new C. 8. & E. tro lley wheel, shown in the accom panying 
cuts, will, it is claimed, outwear any other similar device hereto­
fo re in use on trolley system s. It is en tirely self-lubricating, arnl 
requires no attentio n, except refi llin g the oi l chamber. It i ;, 
made by Colli ns, Bouchard & E m ery, Bradford, Pa. 

This wheel combines a graphite bushing with an automatic feed­
ing oil chamber, which can be quickly fill ed when necessary witlt-
0nt r emoving the wheel from the fork. There is no friction, no drip 
or other waste of oil. and no gumming of the pinion. It is econom-

~ .i' 
,~ 

SECTION OF T IWLLEY WHEEL 

ical, clean, po:-.ses:-.es perfect conductive power, and requi res nc 
a tt ention , except refilling wi th oil after once being properly in 
pl ace. 

T hi s wheel costs but little more than the ordinary wheels now in 
nse, and it s life is said to be three times longer. It has been 
;,everely teste d on long-distance suburban runs, fu lly meeting a ll 
the requirements. It is guaranteed to easily outclass in efficiency 
any other trolley wheel, and to thoroughly eliminate a ll the n·xa­
tious troubles u:-.ua lly cau~cd by infrrior trolky whecb. 
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NEW CARS FOR THE LAKE ~HORE ELECTRIC RAILWAY 

The first of ten handsome cars built by th e J. G. Brill Com­
pany for th e L ake Shore E lectr ic Railway of Cleveland , O hio, was 
g iven a tri al t rip over the lines on July 22. Officials o f the rai lway 
and o f the cities along th e route with newspaper correspon dent s 
and other s composed the party which 
made th e entire trip from Cleveland to 
T o ledo, a di stance of 160 mil es. T here 
was 11 0 att empt to mak e fa st ti m e, but 
simply ,o no te performance of the trucks 
under o rdinary conditions and t o ac­
quaint t he o ffi cia ls and oth er s with the 
car and it s appo intm ents. About Sept. 1 
r egular t rips w ill comm ence, runnin g 
t hrou gh ca rs fro m Cleveland in 4½ 
hours. which is practi cally th e tinw 
ta ken by the steam rail roads. 

Th e ca rs arc d iYided in three com ­
partments-passen ger , sm ok er and bag-
gage. Th e passenger compartm ent is equipped with a sa lon 
of standard cha racter , havi n g an oval window at th e side. 
T his compartment is 23 ft. 10 ins. long. and 5eated fo r thirty pas-

F IG. 2.- IN T E RIO R OF LAKE SHORE CA R 

scngc rs. T he "eats arc leat her-cu shioned, are extra hig h in the 
back and long in the ~cat. The interior is fini ~hed in natura l 
cherry with ceilings pai nted "Pullman Green.'' :\long each side 

sli din g door o n either side. T he motorm an's compartm ent , 

locat ed in th e fo rward ri ght-h and corner o f thi s com partment , 

is of ample size, as will be seen by the diagram. A hot water 
heater has it s place in the corner o f the baggage compartment. 
As th e cars are inten ded to be nm in on e direction, one cab only 
is necessary. E ntrance to the car is by the rear end, the platform 

FIG. 1.- EXTERIOR OF LAKE SHORE CAR 

being flu sh with the car fl oor. T hree steps are used on each s ide, 
enclosed in fo lding doors an"d provided with trap doors. Swinging 
<loor s a re provided bet ween the compartments. The windows a re 
arranged to rai se in the regular steam car fas hion. T hey are com­
posed of a couple o f sashes, the upper one of which is sta tionary. 
Three-ba r brass window guards exten d th e fu ll length o f the pas­
s.enger and smoking compartments. The corner posts at both ends 
o f the ca r ar e doubl e and have curved-glass n arrow win dows be­
tween. T he yents haYe a separate openin g to each, and between 
•he passenger and smoki ng compar tments is placed a t r ansom, so 
that there is separate vent ilation fro m the deck for the compart­
ments. The length of the ca rs, measured over the vestibules, is 
49 ft . 7 ins.; width ove r sill s and sheathing, 8 ft. 6 ins. 

1.ong leaf yellow pine side sill s are dpuble, and have ¼-in. x 12-
in. steel pla tes sandwiched between, for the full length of the 
body. T he outer ,; ill is 4 in s. x 8¾ ins., and the inner 2¼ ins. x 
77~ in s., heaYily bolted together th rough the pla te. T he center 
sill s ar c 6 ins , x 7 ins., and incl ose I -beam s fo r th e full length of 
the car. Intermediate sill s are 4¾ in s. x 6¼ ins., pla ted with 
½- in. x 6-in . s teel ; th e end sill s of white oak are s¼ ins. x 6:1/s in s. 
T he need le beams a rc double- trussed. a nd 1½-in . diameter under­
tru ~~ rods ex tend from bolster to bolster. T he fl oo ring is double, 
and the space between is fi ll ed with minera l wool to deaden sound, 
and at the same time increase the warmth of the car . 

The ca rs are equipped with patented specialti es of the builders' 
make, such as radial d raw-bars, angle iron bumpers, " Dedenda ' 
gongs, and " Dumpit" sand boxes. T he t rucks a re the Brill No. 
27A 2, capable of making the highest speed des ired. Each car is 
equipped with four 75-hp motor s. T he wheels ar e 34½ in s. di -
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FIG. 3.-FLOO I~ PL\l\ O F LAKE SHOR E CAR 

of this compartment is placed a continuous brass rack fo r pack­
ages, and an electric light over each seat. A novel feature consists 
")f a smoking compartment with a curved hardwood par t ition, the 
upper part of glass, as shown in the ill ust ration of th e interior an d 
in th e floor plan. The seats in this compar tment are also uphol­
ste red in leath er. Th is feature of the car will do ubtl ess prove 

very attract iYe to traYclers. The compartment is 9 ft. in length. 
an d seats about twelve passengers. T he floor is covered with zinc. 
Th~ ba~gage compartment is II ft. 9 ins. long, and has a 40-in . 

arnetcr, with s teel tires ; axles, sYs ins. Weight o f car an d trucks 
without '._10tors, 52,000 lbs. 

PROPOSED NEW CAR WORKS FOR CINCINNATI 

Wm. H . Stewart , Jr., U nion Trust Building, Cincinnati, is at 
work on the o rganization of a new $500,000 car company for Cin­
cinnati, to buil d electri c car s. A. L. Jacob s, formerly of the Pull­
man shops, is mentioned as the probable general superint.P-dent. 
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COMBINATION ARC AND INCANDESCENT HEADLIGHT 
/ 

The Globe Electric Manufacturing Company, Cleveland, Ohio, 
ha s placed on the market a combination arc and incandescent head­
light, especially adapted for interurban and city ra ilway se rvice. 
Many electric railway companies object to the use of arc headlights, 
because of the intensity of the light while on city streets, and the 
inefficiency of dimming devices. The company's new type. known 
as the Climax, is adapted for both city and 
interurban se rvice, since it is provided with an 
incandescent circuit, whiclt may be utilized 
while in city streets. The change fr o m arc to 
incandescent is acco mpli shed by turning a t wo­
point switch placed in the vestibule. 

Th e lamp ltas o ne mag net coil, and th e rin g 
clutch m echani sm is so simpl e that ja rring has 
no effect upon it s o perati o11. Th e ga s cap at th e 
top of the globe is supported by a tube holdin g 
it in place. Th e g lobe ho lckr and carbon holder 
are very simple, and will not ge t o ut of o rder. 
There are two separate refl ecto r s, both havin g 

., the sam e focu s, a doubl e refl ector bein g neces­
sary, becau se of the incandescent attachm en t. 
The fro nt reflector 1s perkc tly pbi11 , and there 
is 11 0 shad owing whateyer. Bo th rell ec to rs a rc 
made of a luminum, whi ch poS.o l'Sses several 
advantages over plated r e J-lecto rs. Th e lamp 
ha s two adjustabl e bumpers which enables th e 
motorman to lower or eleva te th e project ed rays 
of light after the lamp has bee n set in focu s. T o 
reduce traveling of arc, ¾- in. carbons are used. 

The lamp mechanism is fa stened to a ca st-iron back and the sheet 
steel casing is secured to th e same by two screws. 

The lamp is 18 ins. high, IO in s. deep and 14 ins. in diameter. 
No soldering or riveting is used in the construction. The sole­
noid is protected and covered by a cast-iron hood which is bolted to 
the casing. Owing to its simple construction the lamp is ea sil y 
cleaned and trimmed. It will operate on currents from 1½ amps. 
up, and is claimed to b e th e most econo mical and effici ent lamp of 
its type o n th e market . 

•• 
BALANCED TROLLEY WHEEL 

The Lumen Bearing Company, o f Buffalo , N. Y .. has just put 
upo n the market an improved form o f th e Ideal troll ey wheel, 

CRO SS-SECTIO N OF BAL\ :NCED 
TROLL EY WlIEEL 

which is th e result o f ex­
periments and test s ex­
tending over the past 
year. 

The principal change 
from th e old form is in 
the groove, which, being 
wider , a llows a greater 
wearing surface and con­
sequently a longer life, 
while the improved shape 
of the flange gives greater 
strength t o withstand a 

blo w and elimin a tes a ll liability o f rubbing against the trolley wire. 
While the life and efficiency of the Ideal trolley wheel has 

been greatly improved in the new form it still retains all the 
merits of a p erfectly balanced construction which has given thi s 
wheel a reputation for its high mil eage records. 

It is said that a standard trolley wheel I ounce out o f balance 
will exert a hammer blow of 4.8 pounds on the trolley wire when 
running at a speed of 20 miles an hour, and the sam e wh eel if 
increased to a speed of 40 miles an hour will exert sufficient force 
to throw itself off the wire. To this is due the fact that wheels 
o f the sam e composition often give vastly different re sult s when 
run under the same conditions. 

The effect of a trolley wheel slightly out of balance is espe­
cially noticeable in the bushing which wears much fast er on th e 
light side aPd soon throws the wh eel out of true. This is o ft en 

a ttributed to a defect ive hushing , bu t it is due to a lack of bahince 
in th e wheel. ·• 

Th e contact rin g in t he Idea l troll ey wheel is made of pure 
lake copper, cast and hamm ered, whi ch g ives a density a nd uni­
formity impossible in an o rdinary ca stin g. The fla nges are 
stamped fro m .095 dead so ft , cold rolled and pickled steel, giv­
ing a max imum o f streng th a nd a minim um of weight, and are 
firmly held togeth er hy a Lt111H.- n bro nze huh whi ch 1s cast aro u11 d 

CU'.\lUI NATI OX .\lx C .\XJ> IXC.\Xl>l•: scENT IIE.\L>Lll;JIT 

:!i em in a m eta l m o uld, insuring periec t unifo rmity and balance. 
T he I dea l tro ll ey wh eel is adapted t o fit any s ta11dard h arp and 
is fi tted with standard g raphite bu shin gs. 

T his wheel may be seen a t th e exhibit of th e Lum en Bearin g 
Company durin g th e Saratoga Conventi o n. 

~ 

•• 
CAR REPLACER 

T he accompanyi ng cut illustrates one ,~if the mo tor and s t reet 
ear r eplacing fro gs made by the B . E. Tilden Co mpany, Ch ica go, 
Ill. T hese frogs will replace <lera ilecl cars to any ra il s by gravi ­
tn ti o n fr o m r eplacer s, as shown in th e illu stra tio n, a s soon a s the 
car wheel comes up to an a ltitude equal to the top of the rail s. 
I t is immateri a l whether cars be pulled ah ead or bac ked up. be­
cause a s th e frogs a re doubl e enders the r esult is the same. They 
a re com plete se lf-holding m oto r ca r replacer s. It is said tha t 
th es-= r epl acing frogs will replace any rollin g st ock in about o ne­
fo urth th e tim e consumed by o th er dev ices. T hi s la tt er feature is 
o f g r eat impor tance wh en dera il ­
m ents occur, as se rio us traffic block­
ades a re thereby a vo ided. It is sug­
gested tha t no motor ca r sho uld be 
run without th ese replacers being a 
part of its equipment, a n e lect r ic 
switch being a part of each replace r. 
These r eplacc rs a re in use o n hun -
dreds of steam a nd electric ra ilways, C. \I< RE l'L.\Cl-: R 

am ong th e la t ter being th e fo llo w-
ing: A m st erdam Street Railway Company, Amsterdam , N. 
Y.: Austin R apid Transit R ailway Compa ny, Au stin, T ex.; 
Buffa lo R ailway Company, Buffal o, N. Y. ; Bosto n E le­
vat ed R ailway Company, Bos t o n, l\I ass.; Brookl yn R apid 
T ransit Company, Brooklyn , N . Y .; Butte E lectric Rail ­
way Company, Butte, Mont. ; Citizens' Stree t Railway Company, 
.Me mphis, T enn. ; D enver City Tramway Company, D enver, Col. ; 
Exet er , H ampto n & Am esburg Street R ailway Co mpany, Exeter , 
N. II. ; F itchburg & L eominst er Street Railway Company, F itch ­
burg, Mass.; H elena P ower & Li g ht Company, H elena, :\fo nt. ; 
H a rri sburg T raction Company, Harrisburg, Pa.; L os A ngeles 
Railway Company, Los A ngeles, Cal. ; Lowell. Lawrence & H a­
ve rhill Stree t Railway Company, L o well. :\[ ass.; T win City R apid 
Tran sit Company, Minn eapo li s a nd St. Paul. Minn. ; Zanesvi lle 
~ lectri c Street Rail way Company, Zan esville, O hio. 
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THE UNI SIGNAL SYSTEM 

The Uni Signal Company, 0f Boston, Mass., has placed on the 
market a signal system for trolley railways, whieh consists of three 
parts, nam ely: the terminal box and lightning ar resters, the signal 
box and signal movement, and th e trolley switch. The terminal 
box, whieh contains the lightning arresters, is attached to the pole 
through external lugs east on the box at such a heigh t that th e 
wires may directly enter the box. T he wires enter the box 
through porcelain bushings as in transform er des ign. This te r­
minal box is eonnected to the signal box by a I-in. lined conduit 
pipe through which the signal wires lead to the same. T he wires 
from the terminal box are lead th ree each on two sides of t he 
box to two sla te termina l board s with clips fo r enclosed fu ses. 

The signal box is attach ed to the side of the pole. 
This a rrangem ent is used so that the g reen or safety s ignal 
lamp ean be see n by th e conductor after a car has passed the 
sig nal box, thus allowing him to ehcck the motorman. In th is 
respect the box is sa id to differ fro m all oth er signal boxes. 

The s ig nal movement is m ounted on a cast iron frame which 
supports a ll its parts and also furni shes the means (through a 
handl e east integral with the frap e) whereby the entire move­
m ent ean be removed from the signal box. Thi s is done by turn-

TE RMI NAL nox DClX WIT H 
MOVEMENT REMOVED 

Between the magnets is p laeed th 1; switch lever, made of alumi­
num to decrease the inertia. As this switch does not break live 
cireuits it can g ive no trouble. The circuit is broken in the box 
at three di ffe rent points , according to the operation to be per­
form ed. The breaking is aeeomplish ed by a di se 
contaet, is qui ek in operation and g ives two b,eaks 
in series in its operation. T h e r esistanee plate is 
enam eled and attaeh ed to insulat ed studs on the 
baek of the movem ent. Care h as been taken not 
only to insulate all eurrent-earrying parts, but also 
to isolate them. 

T h e system, the wiring fo r which is shown 

TROLLEY SWITCH BOX CLOSED 

below, operates as follo,v s : \ Vhen a car passes under a 
switeh at the entrance to a block it causes current from 
the trolley wire to pass through the lighting magnet and 
rcsistanee plate to t he ground at that end. This eauses 
the switch lever to be thrown over to t he left-hand con­
taet of th e switeh. which then eauses current t o be taken from 

t.. .A. , 

Enter-, n9 end of Bloc.k 

51£11,0. l ScL 
Green Lam p Lighted 

Leau!ng end of B lock ., 
51gnol 5et , 

Red Lamp L 1ght:cd., 

!{.- Resistance plate. 
E. )!.- Extinguishing magnet. 

L. ;\ !.- Lighting Magnet. 
L. A.- Lightning Arrester. Lk. :\!.-Locking magnet. 

SIGN.\L :\IOVEME~T ROX OPEK 

i11 g a loek button, which project s through the handle, and rc­
lllO\'ing the six enclosed fuses from their clips, whcn the move­
m ent can be lifted out of the box. This permits easy and 
thorough i11 spcetion of the signal movement. 

The signal moyement, whieh does not eontain a single spring, 
consists of three magnets, one switeh leY1;r, three contact disks. 
and one resi sta nce plate, together with the necessary conneetions. 
T here are two large magnets of semaphore design with in ternal 
armatures, thus allowing them to be attached direetly to the back 
plate without loss of magnetization and also inereas ing the effec­
tive radiating surface of the magnets. The large magnet s are 
respeetively the lightin g and extinguishing magnets. T he fu nc­
tion of the small magnet is to loek the armature of the li ghting 
magnet whenever the red lamp at that end is lighted. This 
method preyents any ear which might nm under a lighting 
switch with the red lamp set against it from extinguishing the 
signal. The magnetic loek is instantaneous and r equi res no mov­
ing part to operate, as all it has to do is to hold its arwature 
against its seat. The small magnet ean do this beeause there is 
no air gap in its magnetie circuit. whi le there is a quarter air gap 
in the li~hting magnet eircuit at that time and the current is 
approximately the same in both, 

WIIUNG DIAGRAM 

the leaving end of bl oek passing through the red lamp, locking 
magnet at that end, and then through the lighting signal line 
to the enterin g end, where it traYerses the green lamp, lighting 
magnet and resistanee plate to ground. To extinguish the signal, 
current is taken from the trolley at the extinguishing switeh, 
through the extinguishing magnet at that end, and thenee through 
the extinguishing line to the entering end where it passes through 
the extinguishing magnet and resistance plat e t o g ro und. 

It would appear at first thought that there would be current 
through both magnets at the entering end , and, of eourse, under 
that condition the switeh lever could no t be r estored to its normal 
condition. Observation, howeve~, has shown that as soon as a cur­
rent is establish ed the g ravity armatures in the extinguishing 
magnets are raised, t he one in th e leaving end of the bloek opens 
the lighting circuit and, there fo re, cuts off th e lighting magnet in 
the entering box, allowing its extingui shing magnet to operate. 
The wiring diagram shows that loss of eurrent will not restore 
the signal n or will a eross between the sig nal lines. 

The Uni Signal Company wi ll have an interesting exhibit of 
it s apparatus at the Saratoga Convention, and the representatives 
of the company will be plea sed to gi\·c further details of th e 
opera tion of thi~ sys tem. 
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ENLARGEMENT OF NEW YORK SUBWAY POWER HOUSE 

The N ew York Rapid Transit S ub way Commi ssio ners have pur ­
chased an additional lot, 108 ft . x 2 00 ft ., on whi ch to build an ad­
dition to the power ho use n ow buildin g be t ween F ifty-E igh th 
St r eet and Fifty- N inth Street a nd E leventh Avenue to the H ud ­
son Rive r. The add ition will mak e the plant the lar gest and most 
expensive in th e world. It wi ll cost altogeth er $7,000,000, and will 
be capable of generatin g 132,000 hp. I n the boiler plan t at fir st 
wi ll be set up seventy-two boilers, each capabl e of p roducing 500 
hp. T he fu el of th ese bo ilers will am ount to 1000 tons of coal a 
clay. T he coal wi ll be ca rri ed by belt conveyors to a sto rehouse 
80 ft. above th e g round, with a capacity of 25,000 ton s. Tlte ashes 
fro m these 1000 tons a day will be carri ed by ca rs to scows lying 
in t he ri ve r. T he walls of th e bui ldi ng will be of cut grani te and 
ter ra co tta and pressed brick. T he wind ows will be fitted with 
st eel fr ames and the roof will be of terra cot ta and glass. T h ere 
are fiv e brick chimn eys t o ri se aLove the plant. Th ey are unu sual 
in t heir construction, in t ha t th ei r bases will rest o n steel plat ­
form s about 40 ft . above the fl oor of th e power h o use. Bu iidin g 
the st acks fr om the ground up would have occupied a great deal 
o f valuable space in the m iddl e o f the building. T h e ch im neys 
will r each a height of 265 ft. \ Vork o n th e mai n station, which 
has been delayed considerabl y th ro ugh labo r t roubles, is now 
progress ing sa t is fa cto ri ly, but it will be im poss ibl e lo make up 
the tim e that was los t . 

----♦----
EXTENSIVE UNDERGROUND FEEDER CONDUIT CONSTRUC­

TION IN BROOKLYN 

Some int e-esting underg round fee der co nduit construct io n is 
being rarried out in Brooklyn by th e Brooklyn Rap id T ransit 
company, a s indicated by th e accom panyin g cut . T his illustra­
tio n sho ws a 48-duct nm , leadin g fro m the no rth side of th e T hi rd 
Aven ue power house o f the B roo klyn Rap id Transit Compa ny, 
now under course of co nstru lction. and was built by G. M. Ges t. of 
New Y ork a nd Cincinn ati , who has m ade a specialty of thi s class 
of work. T he conduit shown is fo r direct -current feeders. A 
sm all er conduit syst em , built by the same contractor, leads from 
t he south side of the building and carri es the alt ernating wi res. 

L AYI NG CONDUIT IN BROOKLYN 

Extensive conduit construc t ion is also goi ng o n in o ther part s 
o f Brooklyn, no ta bly East New York and th e T wenty- Eighth 
W ard. T he work is bein g carried 0 11 ve ry quickly and neatly 
with out causing ll isturbance t o traffic. 

LUXURIOUS RAILWAY IRA VELING 

The accompanying illu stra tion shows the interior of a car which 
has been con structed by the Brush E lect ri ca l Eng in eering Com­
pany, Limited, for use on ceremonial occasion~ on the Birmingham 
& Midland, Dud ley & Stourbridge, and South Staffs lines, associ­
a ted with the British Electric Traction Company. 

ft is of th e single deck type, with a rai sed roof, is mounted on a 

E..\'GLISH PRl\'..\TE CAR 

Brmh standard four -w heel truck. and equipped with moto rs of• 
the company's standard pattern. 

The ornamental features are of special interest. T he interior 
is fini !>hed in fumigated wainscot oak, with can·ings over the door­
ways, and a t the head o f each side pillar. These car vings are con­
tin ued over the roof, di viding it in to th ree panels, which correspond 
in size to the width of the side windows. 

The car comfortably con tain s ten chairs of white pulp cane, with 
loose down cushions covered with 
crim son silk to match th e .\xrmn ster 
carpet. The green casement cloth 
curtains are fringed and fe stooned 
and looped back to th e pi llars with 
cords and tassels. Four small oak 
tabl es to match th e woodwork of the 
car are placed between the chairs, 
\\'ith ash tray s and electric bells withi n 
easy reach. Th e ceilin g is of figured 
''Alhambrin e'' pai nted white, with an 
ornamental border picked out in gold. 
T h e wh ole of the m etal work inside 
the car is nickel-plated. The interior 
is lighted by th irte en 8-cp lam ps, ar­
ran ged in t\\'o circu its. 

Th e exterior o f t he car is hand som e­
ly paint ed and decofatcd in keepin g 
with it s general cha'racter. 

:\ commi ss ion, composed of repre ­
sentatives of th e f mp eria l. l'ru ssian . 
Bavarian , Saxo n and Baden State 
ra il road s, rece n tl y o bser ved a test uf a 
new brake, knnwn as th e Steiner di s­
tance brake. T his brake is claimed tn 
be an improve ment upo n the ai r brake 
now 111 nse. It is so connectecl with 
th e ai r brakes of a train that when the 
front wheels of a locomotive pass over 
a danger or halt signa l plated upon 
th e tracks, it wi ll automatically put o n 

the brakes and open th e whis tl e val\' e. T he apparatus worked 
with perfect sati sfaction, even at 83.75 miles an hour, but because 
of the extraordinary strain to which it was subj ec ted an important 
part th ereof wa s broken. 
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PECKHAM'S M. C. B. TRUCK NO. 46 

Severa l types of the M. C. B. for m of truck, as built by the 
Peckham Manufacturing Company, h ave been illustrated in recent 
issues of this paper, and a rc interesting from th e fact that they 
are constructed fo r high speed interurban servi ce. The latest ad­
dition to thi s full line of trucks is the M. C. B. No. 46, wh ich is 
d esigned expressly fo r s team railway se rvi ce. 
Pcckh am 's pat ent combi nati o n sid e fram es a r c u sed in th e co n-

with sp iral springs. The arch -bar members are 4 ins. x 1½ ins. 
The journal boxes a re of M. C. B. standard pattern with j.ournal s 
S ins. x 9 ins . The axles are hamm er ed steel, 6½ ins. in diameter. 
T h e pedestals a r e semi-s t eel castings, machine fitt ed to the jour­
nal boxes and top fram es. All bolts are machined to a n exact 
s ize and driYen into machin e r eam ed h o les. The brakes are of 
in sid e construction and provid ed with the Taylor n o n-chattering 
b rak e ha n ger. 

T h e carrying capacity of the trnck, with a factor of safety of six, 

S ID E \ ' lE\V UF l'ECKlL\J\I 'S ?I L C. B. TRUCK NU. 4G 

qrnction of thi s truck. Th ey cun sis t of a co111bi11atio 11 with t\\·o 
e(1ualizing bars, of a cent er truss frame ri g idly secured to the 
pedestals a n<l t op fram e~. forming an ·· extra s trong" co n struc­
tion. Thi s combination g iv es a duuble factor of "afcty , as th e 
ceuter fram e a lun e is suffi ciently strong t o carry th e weight of th e 
ca r without the aid uf double equalizing bars which are a rranged 
on each side oi the pedestals . 

The tran som bar s are IO-in. hulb angles sec11red ri g idly to the 
tll p frames a ud tn the cenll"r arch bars. T h e top frames and 
tra11 sn111 bars ;1rl' rigi dl y ,ecured to each o ther by a cent er sted 

END \JEW OF PECKHAJ\I'S l\L C. 13. TRU CK NO. 46 

pl ate g usset, which makes a rigid center brace that preyents the 
truck from getting o ut of square. 

The top fram es extend all around the truck. The end sect ions 
are of angle bar shape firmly secured to the side bars and corner 
plate gussets by machine turned bolts driven int o machine 
reamed holes. The corner gussets prevent the truck fra m e from 
getting out of square. The bolsters are of forged steel, IO ins. 
" ·ide, and supported from th e transom by fo rged links in o ne 
piece. 

The motor suspension is from the transom ban, and is pro\· ided 

is 00,000 lbs. per truck. or 120,000 lbs. per pair. With 6½-in. 
axles a n<l 33-in. steel-tired wheel s it s weight is I0,5OO lbs. 

-----♦·----

SELF-FLASHING SIGN LAMPS 

One of the most remarkable incand escent lamps n ow on the 
market is the self- fla shing sign lamp. mam1factured by the Phelps 
Company, of Detroit . 
l\ lich. , ma ke r s of the 
wt:11 -kn own TI y 1 o 
lamps. T hi s lamp, as 
sho\\'n in the accom­
panying cut, is of the 
regular H ylo type. 
with big and baby 
filament. ln ~i de an 
or dinary Edison ba~e 
there is a m echanis m 
which turns the light 
up and down from 
the big to the baby 
filament at irregular 
in terval s. 

Each lamp is an 111 -

dependent unit and 
operates in any socket. 
There is an endless 
\"ari ety of movement, 
very differen t from 
the monotonous round 
of the old sty le 

SELF·FLASHl NG SIG!'. LAMP 

flashers. When word s are fla shed on and out in the old style much 
of their attractiYeness is lost because the sign is dark a large part 
of th e time. The Hylo lamp sign is n ever dark, and the words on 
it can be read at a glance, because every lamp has either the large 
or small filament burning. A few lamps are winking up and down 
al l the time, producing a shimmering appearance both beautiful and 
puzzling. It is evident that lamps of this kind may be u sed to great 
adYantage for decorative purposes on special cars and in street 
rai lway parks. The Phelps Company states that it s turn-down 
lamps are meeting with g'reat fayo r , ther e b eing now oYer half a 
million use rs of them. 
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CONVERTIBLE CONSTRUCTION, BALLAST AND GONDOLA CAR 

The Rart convertible construction, ballast and gondola car. 
il lustrated herewith, which is manufactured by the Rodger Ballast 
Car Company, Chicago, Ill. , has been in service during the past 
three seasons on some of the principal interurban electric rail­
ways with very satisfactory results. This car ha s the great ad­
vantage of combining three types in one, a s it c·;in readi ly be con­
verted anywhere on the 
line without tool s, ex­
pense or loss of time into 
a car suitab le for three 
distinct cla sses of se r \'ice. 

As a center-dump con­
struction or hal last car it 
will automatica lly dump 
its entire contents onto 
the center of the track. 
the flow of material being 
so regulated that small or 
large quantities can be 
deposited either for track 
raising, tamping in or top 
dressing. 

TRIPARTITE STEEL POLES 

The accompanyi ng cuts show a s ide cl ev;itio11 a nd ~l' ction of 
th e Tripartite steel pok mad e by the Fra nklin Rollin g Mill & 
Foundry Company, Franklin, Pa. This pol e differs fro m all others 
in being made up of three hi gh-carbon rolled steel U ' s, formed 
like a tripod and constructed to ma ke a tapered pole. In this 
pole th ere arc no bolt o r rivet hole s. 'l he three U's 

It can be converted 
into a side-dump car for 
use with top plow for de­
positing material on one 

FLA T-BOTTOM CONDOLA CA R 

or both sides of the track, or it will automatically dump about two­
thircls of its load on the sides witllout plowing. 

The car can also be readily converted into a standard flat ­
bottom gondola, suitable for coal, ore or general freight service. 

By using this car th e material is deposited in the center of th e 
track just where it is needed, saving extra handling in comparison 
with flat cars where the material is first thrown off onto the sides 
of the track and afterward shoveled onto the track. As the ballast 
is deposited in the center of the track it docs not become inter-

.are• held apart by spreaders and cl;imp s, whi ch re in fo rce the legs 
and ho ld them absolutely in ri g id po sition. 

It is claimed for thi s typ e that it is no t only cheaper in first 
cos t , but can also be in stall ed for less mon ey, as for pos itive 
anchorage only a 3-ft. set is required. Tests of thi s pol e have 
shown that it does not take a se t when an extra load is put on 
it by h eavy wi nds, snow o r ice. It can be tran sported in part s 
a nd assembl ed on the grounds alo ng the lin e. It can also he 
paint ed int ernally as well as externally. thus in suring lon ger life. 

USED i\S A CENTER-DUMP CAR liSED i\S i\ SIDE-DUMP CA R 
SECTION AND :,IDE Ef.F. \'.\. 
' I lO X OF TRIP,\RTITI•: l'OLl·. 

mixed with soil, thus assuring a safe and permanent roadway 
und~r all conditions. The waste of ballast incident to two hand­
lings and its becoming intermingled with soil is eliminated. The 
car will handle all kinds of material, being provided with large 
openings in the bottom for use as an automatic center dump car 
and equally spacious openings for side-dump or top-plow work. 

This car is built to carry as much material as four flat cars of 
the same length and width an,! as much as from six to ten small 
hopper cars, thus effecting a great saving in first cost, train 
service, trackage, switching and maintenance. In capacity the 
i; tandard varies from So,ooo lbs. to 100,000 lbs., with cubic capacity 
up to ;)8 cu. yds. 

Owing to it s construction 1t 1s an entir ely different pole than 
the stru ctural stee l poles, built up with ri,·et s, which were used in 
the early clay s of electric railway work. lt possesses a ll of the 
advantages o f th e ~tructura l pole, i. e. , it s li ghtn ess and ~trength, 
togeth er wit h none of it s disadvantages, such as multiplicity of 
part s. The poles have l>een used on a number of roads with 
sati sfactory results. 

Bes ides maki n g thi s pole for electric railway and li ghtin g com ­
pani es th e co mpany is also prepared to contract accordin g to 
custom ers' specifications for all overhead work , includin g Tri ­
partite steel pole s, span, trolley, fced-w:re, a ll fixtures, bonds and 
bondin g, se t and lined up complet e in working o rder. 
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A FINE PRIVATE CAR 

T he private car shown in the accompanying illust rati on s, lately 
built by the J. G. Bril l Company for H. A . Everett , of Cleveland, 
O hi o . is unique in plan and appointments and one of th e finest 

Fl C L- EXTE IU OR OF PR I VA T E C.\ R 

of it s kind ever turn ed out by th e bui lders. Provided with sta te­
room and kitch en, th e car m ay be u sed fo r lo ng inspection trips. 
The large windows a t eith er end. with th e b ottom of the sashes 
but 12 in s. from the floo r, make these portion s of the ca r exceed-

FIG. ~.- P ,-\RLOR OF PR I VAT E C.\R 

mgly bright and attract iYc:. :\ cab is fn rn ishe<l a l both end s. as the 
<:ar is intended to be run in either dir ect ion. T he t rap doors ove r 
the three entran ce steps a r e u ti li zed for cab fl oorin g to save space. 
Th e partitio ns separa t ing t he cabs from the car a r e p rov ided with 

chairs and a lounge. Both compartments and passageway be­
tween have parquetry flooring of a tasteful design, and are 
covered with handsome rugs. The coloring throughout is green 
in va rying harmonious shades. The exterior of th e car is painted 
dark g reen and deco rated with gold scroll work. The draperies, 

curtains and rugs are of the same color, 
and the ceilings are of a delicate tint of 
pale green decorated with gold. The 
finish is rich mahogany with marquetry 
inlaid work. Between the smoking room 
and parlor there are four compartments; 
an office with stenographer's desk and 
chair, and provided with a safe ; n e:x t a 
kitchen with electric stove, conveniently 
located sink and fo lding lavatory; closets 
for provisions and ut ensil s; a stateroom. 
6 ft. x 7 ft. :Vs in s .. with thr ee-quart er­
size handsom e brass bedstead, a closet 
in o ne corner with large mirror in the 
door, and a wash basin in the other 
corn er with mirror at the side of it. 
The claw of th e to ilet room opens into 
the sm okin g compartment. The toilet 
room i~ lar ge enough to acco mmodat e 

a hot-wat er heater of th e lat est type. A n oval window admits 
light. In th e corne r of this roo m, openin g into the smoking 
roo m , is a lin en closet. below which is th e coal box for th e 
h ea ter. 

The flooring is double and the interspace of 5½ ins. is filled 
with mineral wool. Trap doors which give access to the motors 
a re arranged to fit neatly, so that their presence is only apparent 
by close sc rutiny. T he length of car body is 48 ft. 6 ins.; meas­
ured over t h e bumpers, 49 ft. 6 in s.; h eight from rail to top of 
rno f, 12 ft. 1:Vs in s. T he side sill.s are 4¾-in . x 8}j-in. long-leaf yel­
low pine, with ¾ - in x 12-in. plates on the inside. I-beams, placed 15 
in s. apart, extend from crown piece to crown piece, enclosed in 
\\" onden string ers. each measuring over all 6 ft. 8 ins. The interme­
di ate sill s are 4½ in s. x 5¾ ins. and the crossings 4½- in s. x 7½ ins. 
From truck to und er side of sill is 37}8 ins., which height being 
g rea t er than that o f the r egular rolling stock on the lines of 
which this car is to be operated, an an gle iron bumper 14 ins. deep 
is placed at eith er end to p r event injury to the vestibules of other 
cars in case of colli sion. Substantial cow-catchers project 20 ins. 
beyond the bumpers. From track to top of lower step is rs¾ ins. 
Ri ser s are ro ins. deep each. 

Brill N o. 27-E -2 trucks carry the car. T he wheel base is 6 ft. 
6 in s. and the wheels 33 ins. The wheels are steel tired. Each 
truck is equipped with two 75-hp motors. Total weight of car 
and trucks, with m otors, 66,940 lbs . 

•• 
OVERHEAD CONSTRUCTION ON omo INTERURBAN 

RAILWAY 

The Cincinnati & Columbus Traction Company, of Cincinnati, 
Ohio, recently placed with the H. W. Johns-Manville Company, 
through it s Cleveland branch, a contract for sufficient overhead 
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FIG. 3.- F LOOR P L.\N OF PR1'' ,\ TE CAR 

curta ins, which . wh en drawn do wn, add to th e privacy of the 
compartment. On e end of the car has six la rge leather -covered 
chairs and is intended fo r a smoking m om. A swinging door 
closes this compartment off 1rom the r est of the ca r. The other 
end, which may be called the parlo r , is provided with five easy 

line material to build 55 miles of new road. The construction will 
con sist of parallel trolley wires of the ooo grooved-wire type. 
Aft er careful comparisons of the designs of overhead material 
submitted, it was decided to adopt the well-known Johns-Man­
ville extra hea\7 galvanized round top hangers with ¾-in. studs 
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provided with deep petticoat s, insuring the bes t of surface insula­
tion. These a rc attached to galvanize d straight line yokes having 
a center dimension of 6 ins. between trolley }Vires. 

The Combination m echanical and soldier cl ip , 15 ins. long, 
which is made o f one piece only, and has proven so successful in 
the East on extra heavy co nstruction, will also be used in co n­
junction with th e extra h eavy hange rs and "Giant" type of pull­
overs. "Giant" strains and "Philadelphia" secti on in sul ators will 
be used throughout. 

•• 
CARS FOR HEAVY SERVICE AT OAKLANDt CAL. 

H eavy electric railroad construction is active around San Fran­
cisco just now. Th e electric ca rs for the North Shore Railroad, 
a converted steam roa d, have been illustrated 111 these column s. 

of the Oakland Transi t Consolidated Com pany for various part s 
of the city. The arrangement was a cumbersome one from a 
traffic standpoint. 

Interest s identical with those behind the Oakland Transit 
Consolidated have constructed a new m ole 17,000 feet long into 
the bay at O akland, and will operate a line of ferries between 
there and San Francisco. T he ca rs illustrated h erewith for the 
San Francisco, Oakland & San J ose R ai lway arc to take pa s­
sengers as they come from the ferry and carry them to Oak­
land. As th e crowds from a ferry boat are large th e equipment 
was seiectcd with a view to m ovi ng a large numbe r of people 
at a tim e at interv als of 30 to 15 m inutes, o r wh atever interval 
the ferri es run at. The cars arc 54 ft. 7 in. over bumpers, and 9 
ft . wide. They a re s impl e in construction, havin g but one un­
brok en compartment . and short platfo rms sim ilar t o those used 

L U NG D OUB L E TRllCK CA R FO R OA K LAN D 

The present article is devoted to the rolling stock of a no less 
interesting undertaking which will g iv e electric railway se rvice 
approximating that g iv en at present by steam roads, but in 
many respects superio r. The transportation at Oakland, Cal. , 
is peculiar. Oakland is to San Francisco as Brooklyn is t o .Man-

I NTERIOR OF OAKLA N D CAR 

hattan in New Y ork city. Many people in business in San 
Francisco live in O akl and. Th e journey from San F rancisco 
to Oakland involves a half hour ride on the ferry. On th e O ak­
land side of the bay th e fe rri es canno t reach the shore because 
of shallow water, and piers or m oles have been built out int o 
the bay several miles for ferry landin gs. Th e Southern Pacific 
Railroad own s the only m oles hereto fo re in existence, and has 
operated a suburban train service from the ferri es to th e h eart 
of Oakland. From there passengers would t ake the street cars 

un s team railroad coach es. E very bit of space is utili zed fo r 
seatin g and the sea ting capacity is 64. O ne s ide of each pl atfo rm 
is prov ided with folding doors which fo rm a cab fo r th e m oto r­
man when at the fo rward end, or are folded up against the dash 
when at the rea r end, and not in use as a cab. T h e doors when 
fo lded up , as in the latter case, form a close t fo r th e "Typc-M." 
cont ro ll er and air brake va lve. T he arrangem ent is very nea t. 
Th e interio r li ghting is by arc lamps and arc headlights are used. 
T he t rucks are the St. Louis Car Company's No. 23 B. The car 
bodies, sea ts, arc lamps fo r interio r and arc headli ghts we re 
also the product of that company. 

MOMENTUM RAIL WAY BRAKES 

The l\ fome ntum Brake Company. L td., T oronto, O nt. , an­
nounces that it intends to exhibit at the Saratoga Conventi on its 
m om entum ra il way brak e. T hi s brake, which was full y desc ribed 
in th e STREET R AILWAY J OURNAL fo r Jun e 13. is sa id to be ve ry 
economical, as th e power required fo r its operat ion is derived 
from th e m om entum of the 'ca r. Its ce rt ainty and qui ckn ess of 
operat ion preve nt s se r ious and co stl y accident s. 

Th e brake is constructe d with a compensatin g sprin g in th e con­
t rolling device, so as t o make the skiddin g of wh eels practi ca lly 
imposs ible. l\Io torm en wh o have handl ed ca rs equi pped with thi s 
brake state that very little sand is necessary to avoid skidding. Of 
the thirty odd cars of the Toronto Railway Company using this 
brake no t one has repo rted fl a t-wheel t ro ubl e. 

Th e co nnect ions between th e brake m echanism and brake staff 
have bee n ~o ar ra nged that by reversing the movement of the 
brake staff , back-roll will he preve nted whil e on a g rade. 

The weight of the complete ec1uipmcnt fo r either sing le or 
double t rucks is about 300 lbs . Several of the Toronto equip­
m ents have been arran ged so th at both m oto r and t rail ca rs a rc 
braked by the motorman . 

After several weeks' t es t th e S011th Chi cago City Rai lway Com ­
pany has o rd ered thirty m om entum brakes and has adopted t his 
type as its standard. Thirty-fi ,e equipm ent s lia\"c also been 
o rder ed hy the T oronto Railway Co mpa ny, and three trial equip­
ments are to be in stall ed in P hil adelphia. 
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AN OIL ENGINE POW.ER STATION 

T here have certainly been many d evelopm ents in the power 
fi eld during the last few years. T h e power user has n o t o nly 
now a wide ch oice in steam en g in es b efore him wh en selecting 
hi s equipm ent, b ut must a lso consider the poss ibiliti es o f steam 
turbines and gas en gin es. In addition to th ese, if the advo­
cat es of the o il engine are to be beli eve d, thi s m achine will also 
be a factor in station constructio n before lo ng. Considerable 
att ention was attracte d som e years ago by the claims made for 
th e Diesel engine, but if is only recently that thi s engine has been 
used in central power st;,.tion work. Th e accompanying engrav­
ing sh ows a view of a new electric lighting plant at J ewett City, 
Conn. , in which on e of these en g in es has been in operation for 
a short time. 

The oil supply for the en g ine is kept in two storage tanks set 
under ground. Thei r combined capacity is 6500 gallons T h e oil , 
which is crude, costs 4.5 cent s per gallon, delive r ed. From the 

AN UlL EN GI NE l NSTALLATION 

maiu tanks it is pumped to a \' erti cal tank hol ding forty g a ll on s 
and from thi s t a nk it is suppli ed t o th e en g in es. 

The latter were buil t fo r the A m eri can Diesel Engine Com­
pany, of New Y ork , by th e Interna tio nal P ower Co mpany , o f 
ProYidence, R I. They a re opera t ed o n the well-k nown Otto 
cycle, but differ fr om th e ordinary gas a nd oil engines in that 
th ere is no explosio n in the cylin de r s but a st eady combustion 
o f the fu el at hi g h-compressio n t emvera tures. Th e combustible 
is ig ni ted at thi s temperature witho ut the n eed of spark or oth er 
apparatus. 

The oil is admitted to the cy lind er by m eans o f a vain ope r­
at ed by a shaft driYCn b_1· th e m ai n shaft throug h a n inte rmediate 
g t'a r. It is forc ed into th e cylinder s by compr essed air through 
a se ri es of perforated bra ss washer s, and enters in the for111 of 
a fin e spray. The ai r whi ch supports the combustion is drawn 
into the cylinder throug h an aut om atic mushroom valve, and is 
com p r essed on the up strok e t o betwee n 450 a nd 525 lbs. pe r 
sq. in ., wh ich co rresponds t o a temperature of about 1000 deg. F. 
T he fu el vahe r emai n s open for about 1 - 10 of the workin g stroke 
and the fuel is let in and consumed during the whole or a part 
of thi s pe riod, as determined by th e action of the govern or. 
\,Vhen the sup ply of fuel stops the gases of combustion work 
expansinly duri n g t he r emainder of the stroke. The combus­
tion is sing ularly com plet e o n account of the large quantity of 
oxygen in th e cylinder a t th e beginning of the working stroke. 
It is stated that t he thermal effici ency of the engine is as high 
as 35 per cent. 

In general outward appearance, the Diesel oil engin e r esemble s 
the ordinary type o f s team engine. T h e reciprocating parts a r e 
all enclosed within the eng ine 1' ousing which is fitted with d e-

tachable plates for easy access. The Jewett City station con­
tains two engirt es of 75 hp each, and each drives a 60-kw Westing­
house single-phase 60-cycle alternator. The engines are guaran­
teed to oper at e on 0.47 lbs. of oil per brake horsepower-hour at 
fu ll load, and on 0.5 lbs. of o il per brake horsepower-hour from 
f1 :ction load to full load. With oil at 4.6 cents per gallon this 
m eans about one cent per kilowatt-hour. 

•• 
SAFETY CAR STRAP 

The accompanyi ng cut illustrates the Myers Y-formed safety 
car strap which has very r ecently been placed on the market. 
This strap, which marks a great advance upon the ordinary single 
style, is designed to prevent accidents to passengers when a car 
is going around curves or when it is suddenly stopped or started, 

SAFET Y CA R STRAP 

as th e strap d oes no t slide a long the strap rod like ordinary 
st raps. vVith thi s fo rm , the effect is th e sam e as if the passenger 
we r e h o lding on to two st raps. 

S t raps of this type do n ot t end to accumula te at some one 
point on the rods on account of car vib rati on, and they are neve r 
near enoug h to each ot her to enable a passenger to hold two in 
on e hand. Experi ence has shown that accidents are more likely 
to occur at the ends of a car rather than at the center, and it is 
therefore advisable to place a number of straps at the extreme 
ends, which can be done by attaching one end of each strap in­
side and the other out side the end r od supports. The strap 
uranches are each 6 ins. lon g and are furn ish ed with buckles and 
holes enabling each bran ch to be lengthened about 3 ins. The 
length of the middle piece is about u ½ ins. For th~ convenience 
of th e passenger who is obliged to stand th e handle is padded 
with fin e, soft leather , and m edicated to p r eyent the secretion of 
germs. 

Owing to the Y-shape of th ese straps, they will give double 
the life and strength of ordim1ry straps , because the tension is 
divided among the b ranch es. On the ordinary strap the weight 
of a man is conce ntrate d at one point ; the strain on the bar, 
therefo r e, is maximum at that one point. By using this car strap 
the strain on the bar is distributed over 6 ins. , there by reducing 
to a minimum the possibility of bar breakage. 

A limited service has been put o n the Rapid Railway System 
b etween Detroit and Port Huron, M ich. Two special limited 
cars run daily each way, stopping only at Detroit, Mount Clemens, 
New Baltimore, A nchorville , Marine City, the Oakland and Port 
Huron. 
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CARS FOR THE DETROIT. MONROE & TOLEDO SHORT LINE 

For interurban service between Detroit and T oledo, 75 miks 
di stant, and for loeal and suburban service, the Detroit, Monroe & 
T oledo Short Lin e Railway Company ha s adopted as its sta nda rd 
the type of passenger ear illustrated herewith. These ears a rc now 
being built by th e J ohn Stephenson Company, and they cmhody 
several novel fea tures. They a rc all of the sta nda rd steam rail road 
con struetion, so a s to in sure g reat strength , and in their appoint­
ments are in line with the standards set by th e most reeen t examples 
in interurban cars in the \Ves t. Th ey a re di\·ided in to regular pas­
senger and smoking compartment s, with toilet rooms, ice coolers 

MODERN SWEEPERS AND SPRINKLERS 

T he McG uire Manu fac tur ing Company , o f Chicago, I ll. , has 
now under way a t its works a com bi ned sweeper a nd sprin kler of 
m ost un ique design for \Vel lin g ton, A ust ra li a. \Vhen com pleted 
t he maehin e will have th e appearance o f an o rdin a ry s treet ea r. 
Tw o tanks I4 ft. lo ng by 6 ft. hi gh, with a capac ity of 1500 gal­
lo ns each , fo rm the body o f th e ea r. A passage of 2 ft. 6 in. 
wicl e separates th e tanks and is cove red like a comm on street 
ea r, \Yith a prov ision made fo r th e trolley-board. The sweepers 
are at eac h- en d, a nd, bein g o f sm all diamete r , ar c plaeed under 
t he overhang. T he sprin kl er s ar e so arra nged that th e s treet 

HI GH SPEE D CARS BETW EEN DETROIT AND TO L EDO 

and other conveniences for interurban ser vice. Only in the motor 
equipment s do the cars vary, those intended for through interurban 
serviee bein g geared higher than the other s. 

The length of the ear body over eorncr posts is 40 ft. , while the 
extreme length over the buffers is 52 ft. T he length of the vesti ­
bule is 4 ft. 6 in s., and the length of the rea r pla tform is 5 ft. T he 
extreme width of the ear is 8 ft. 6 in s., and th e height fr om the 
under side of th e sills to the top of the roof is 9 ft. The interior 
finish and furnishings are attractive and comfo rtabl e throughou~ 
and were selected with th e view of suiting th e conveni ence of the 
passengers and bes t m eetin g th e r equirem ents of the sen- ice. 
Thus, the appointm ent o f th e r egul ar pass enge r a nd smokin g 
compartments differ som ewhat. In th e fo rm er th e seat s ar c of 
the Hale & Kilburn walk-oYer type, upholst ered in crim son 
plush. Th ey have high backs and head roll s. The cushions a re 
34 ins. long and 17 in s. wide. In the smoker the same type of scat 
is used, but the fini sh is in white woven rattan . E x ten ding the 
entire length of the ear are parcel racks, furni shed by the Day ton 
l\Ianufacturin g Company. H ot -wat er hea ter s of th e Pet er Sm ith 
type are to be used. Stanwood sleet steps ar c provided, a nd th e 
ves tibule trap doors arc of th e Zimm erm an type. \Nh en th e 
1·es tibulc is close d in and thi s door is in positi on , it rest s upon 
two an g le-irons fa stened securely on each side o f th e door 
step, about r½ in s. below th e fl oo r level. so that th e doo r 
will be o n a le1·cl with th ~ Yes tibulc flo or , and in r eality fo rm 
a part o f it, as it will extend out o \'Cr th e st ep to th e ves ti ­
bul e door , thu s makin g a continuo us fl oorin g fo r th e entire 
inclosurc. It is not hin ge d a t th e side, but wh en it is desired 
lo get it out o f th e way so th at th e steps may be used for ad­
mitting passenge rs. it is rai sed like th e leaf of a table a nd 
allowed to drop into a lo ng itudinal pocket provided at t he back 
of the st ep. It can be repl aced by pullin g it out o f the pocket 
and letting it down upon th e a ngle-iron res ts. A pin at the rear 
o f th e step h olds it securely in pos ition and prevents th e m o ti on 
o f the car from ja1 rin g it out of place. 

The electrical equipments were furni shed by the W estinghouse 
Company, and comprise Nos. i 6- S and 86 motors. T he ea r s 
equipped with the 76 motors are geared to run 65 111 . p. h ., and a re 
to be used for loeal and suburbnn service, on a sch edule ealling for 
45 111 . p. h. to 50 m. p. h . ; those with 86 motors a rc gea red fo r 
JOO m. p. h. to I ro 111. p. h ., and will be used on th rough ca rs run­
ning at 50 111 . p. h. to 60 111. p. h. P eekham trucks with 36-in. 
wheels will be used. Each ca r will have Christensen air brakes. 
One of these ca rs will be exhibited at Saratoga 

may be sprin kl ed ahead of t he sweeper broo ms or aft er. as may 
be des ired. One o i t he pa rti cular adva nta ges o f such con struc­
tion is that it ea n be kn ocked down and shipped in sm all p ack­
ages, whieh arc easily put toge ther at destin ati on. 

Th e company shipped two spri nkl ers to South Afri ea early in 
the sprin g and ano th er to Sao Paul o . Braz il. and has hut lately 
ship ped trucks t o Bang kok. Si am , and North Sidney, Nova Seo­
t ia. Th e receipt of o rder s fro m such d ista n t po in t s by a com­
pany lo cat ed so far inland as Chi cago is cert ainly complim entary 
to th e meth od o f adverti sin g, o r perhaps to t he product of th is 
company. 

T here is now in t he yards o f th e M cGuire Manufa cturing Com­
pany a 4500-gallon pn eum atic spri nkl er just about com pleted fo r 
the R hod e I sland Company. Th is machine. or one sim ilar to it, 
will be ex hibited a t the Street Railway Con vent ion at Saratoga. It 
is clai med for thi s machine that it \\' ill spri nkle a stree t roo ft. 
wide and six mile s lo ng with on e charge. I t is equipped with 
th e company's latest type spr in kler h ead. T h e interesti ng fea­
tures o f th e new head arc that the quantity o f water u sed can 
be regula ted by th e motorma11 to correspo nd with th e speed a t 
which th e mac hin e is run and a seri es o f ]eyer s enables th e o pera­
to r lo contro l th e spray o f wa l er completely. It may be per­
m itt ed to sprinkle 50 ft. fro m the side of th e car or le sse ned lo 
any desir ed di stance. o r the sprin kli ng may be con fin ed to the 
track o nly. 

T he im portant fea ture of th is machine is that th e last gallon 
o f water in th e tank can be d riHn. thro ugh the aid o f compressed 
air, the sam e di stance as when th e lan k is full. 

Inasmuch as many cities arc ag itat in g that st reet rai lway com­
pa ni es sho ulcl sprin kle the streets, th e opera tio n of thi s sprinkl er 
at th e Sa ratoga Convention sh ould prove interest in g. 

---♦----
ALLFREE ENGINES 

T he di stin cti ve feat ure of the engines built by the Ironton Engine 
Company,_Ironton. Ohio. is the valve and valve-operati ng mechan­
ism employed. T he highest steam eeonomy obtainable was sought 
in their design, and , as the cylin der clearance and cylinder con­
densation a re two sourecs of cxecss ivc loss. an effort was made 
to reduce these. T h e va lve sho \\' n in Fig. r 11·as th erefo re ck­
tcrmi ncd upon, as by its use the eylin clcr cka ranec coul d be r educed 
to fr om I½ per eent to I¾ per cent of the piston di spl acement. 
T he steam admission is from th e "ins ide," the res ult being that all 
cylinders are jacketed wi th li ve steam a little over half th eir c1r, 
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cumference tend ing to ma terially r educe the initia l conden sation . 
W hen des irable, cylin der s can be s team-j acketed their entire cir­
cum fer en ce. A fu rth er advantage possessed by thi s va lve is its 
yery l ight construction, its perfect balan ce, and the fac ili ty with 
which a ll wear can be compensated fo r . The con yex faces a re 
fitt ed with packin g s tr ips whi ch automati cally take up the wear be-

FIG. 1- YALVE 

t wee n valve and pressure plate, and a lso obviate an y tendency of 
the valve to sti ck upon starti ng. 

The val \'e is opera ted th ro ugh the m edium o f wh at the bui lder 
te rm s a n "expansion gea r. " Thi s gear is illustra t ed in F ig. 3. 
a nd t wo secti on al cle\'at ions are sh own in Fi gs. 4 and 5. Th e 
act ion of the gear is as fo ll ows: Eccentri c rod A con nect s t o th e 
go \' ernin g eccen t ri c a nd operates the entire r ocker a rm as a whole. 
•:xact ly si mil ar to a high -speed a utomat ic eng ine. Eccentri c rod 
/ conn ech to a fi xed eccentr ic upon the sha ft set opposite to the 

c rank an d co n nec ts to th e sec to r Ca t the po int of F. T hi s sect o r i; 

FIG. 2-INDI CATO R CAR D S 

mounted in the rocker a rm upon the shaft E, and ih 1110 \' emen t 
ior ward and backwa rd rotates pin ion 1-J fi r~t in one direction then 
\he othe r. P in ion His fini shed at engine side w ith a ¼ -in. crank, 
/, to whi ch t he Yah'e knuckle is con nected. T he t h row of th e 
crank/ , due l o it s rotation by tra\'el of the sector G, will eith er 
in crease o r d ec rease th e normal speed of th e \'alYe, wh ich 
is impa r ted by th e rocker arm a,; a whole. T h is ac­
cele ra ting a nd re tardi ng effect upon the \'alve is so timed 
that th e rapid m oYeme nts t ake p lace at the opening and 
cl os ing o f port s. and the reta rdin g effect occurs after 
clos in g of the admissio n . an d before opening of exhaust. 
T he resul t i~ a steam distribution exactly similar to that 

FIG. 3- EXPANSI ON GEAR 

obtained irom Corliss en gi nes ha\'ing double eccentri cs, except­
ing that exhau st closure is no t con stan t . Th e ya riati o n in the 
exhaust closure is, howe\'er , just sufficient to compen sate for the 
difference in mean temperatu r e of the cylinder fo r ya rying loads, 
rn that the r esulting pressure of compr ession is constant. A grad­
uated load card shows compression lines all merging into one at 
admi ssion. 

F ig. 2 is a reproduction of a character istic indicato r ca rd which 
accurate ly ill ustrates the adYantages deriYed from th e Yah ·e. 

By using th is gear the maker claims that th e weig ht of Yalve 
and Yah·e-operating m echanism are g reatly r educed as compar ed 

wi th fo ur-valve m achines, the clearance is m a teri ally r educed , and 
the workin g parts a r e compar at ively few in number, and ar e easier 
to mainta in in adjustment. Th e action o f the valve being positive, 
an d no r elea sing gear o r dash pot s being present, the speed of 
rota tion may be ma teri ally increased as compared with Corli ss en­
gines, res ulting in a reduction in the size of the machine, cost of 
fo undation , and very materi ally reducing the cost of direct-con­
nected generato rs. The gea r is much more qui et in operation and 
requires fevver repa irs and a djustmen ts than a re necessary for the 
fo ur-valve machines. 

A noth er di stinctive feat ure of thi s en gine is the govern or sh own 

F I G. 6-GOV E RNOR 

in Fig. 6. Thi s govern o r is o f ;,h e inertia centri fugc:I t ype, but 
d iffers from other s of thi s type in be ing absolutely symmetrical, and 
th e center of g rav ity is main ta in ed coin cident with center of rota­
tion fo r a ll poin ts of cut -off. T he m ethod of suspension r esults 
in a m ore d es ira ble po rt o peni n g an d steam distri b utio n than is 

FI GS. 4 .\ND 5-SECTlUNAL YlE\\"S OF E XPANSION GEAR 

obtained fro m other types o f iner ti a governor. An y desired degree 
o f r efi nement o f r eg ulat ion is obtainable from thi s governor, 
the adju stment s being made in each in stance to meet the conditions 
o f se rvice to be per form ed. 

Engines direct conn ected to alt ernating-current generator s ope­
rating in pa rall el have th e governor s f'quipped with a device by 
which the speed may be in cr eased or decr eased from S per cent to 
IO per cen t aboYe or below normal, while the en g ines ar e in opera­
ti o n . T h is d eYice is operated thro ug h a worm gear and affect s 
t he speed by vary ing the poi nt of suspension of sprin g and in­
creas ing or decr easing the t ension th ereof. It is possible to secure 
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th e most delicate adjustm ent by th is dev ice and imposs ibl e to 
injure th e governor or produce rac in g of the eng in e. 

A 175-hp eng in e of thi s type, operated at 185 r. p. m. under init ial 
stea m pressure of 100 lbs. and exhausting to the a tmosphere, 
showed an actual water rate at fu ll load of 23. 1 lbs. per in dicated 
horse-power , pe r hour. No a11owances whatever ,ve re made fo r 
en train ed moisture, steam having been considered dry after having 
passed through one of our centrifugal separators. 

•• 
EFFECTS OF A SEVERE STORM 

The accompanying illustrations were made fr om two pho to­
graph s taken th e day aft er th e storm wh ich wrecked th e stacks 
of the large power house o f th e East St. Loui s & Suburban Rail -

GU \' ANCH ORS FO R SUPP ORTI NG STACK 

wey Company, East S t. Loui s, Ill. T h ese stacks were 6 ft. in 
diamet er, and 160 ft . high . They were guyed with ¾- in. st eel 
cables t o twenty-four 12-in. Stombaugh guy anch ors, bo red in t o 
their fo ll len g th s. It is interestin g to no te that alth ough the ¾ -in. 

\' I E\\" OF l'O\\' ER HO USE, S II O\\' IN G DESTR UCTlO ~ CAUSED B \' 
STO RM 

cabl e was snapped like thrcad the guy anchors were not m oved 
an inch by this severe tes t. T he East St. L oui s & Suburban R ail ­
way Company are now using these g uy anchors fo r all of th eir 
pole guying. 

R eport s made by the Cin cinn ati Tracti on Comp any to the City 
Audito r indica te that the company has r ece ived during the pas t 
fo ur month s $19,455 under its tra ffi c arrangem ents with th e fo ur 
interu rban roads now ent erin g th e city. This is on a basis r1f 3 
cents for each passe nger carri ed within th e ci ty limit s. Of thi s 
amount th e city wi ll , under the provision of an old franchi se with 
the Cin cinnat i Street R ailway, r eceive 5 per cent of the . gross 
earnin g s. The City Auditor claims that th e 5 per cent should be 
fi gured on the entire amount ea rn ed by int erurban cars. 

PIT JACK AND MOTOR LIFT 

T he City Machine Company, of Cleveland, O hio, is manu fac ­
tu rin g th e pit j ack and motor li ft shown in the accompanyi ng 
cut It is of the hydrauli c type, using either oil o r wa ter, and 
one fillin g is suffic ient fo r a year o r m ore. By simply turnin g 
a valve and operatin g the lever the t abl e may be rai sed to any 
required height . Th e tabl e may be revolved, m aking it very 
co nYeni ent for changin g motors. T here is also a side adjustment 
of severa l inches, operatin g by a screw, whi ch renders it possibl e 

l'l T J ,\ CK ,\N il ;\JOTU R LIFT 

to readily locate sc rew holes in the motor ca5ing. Th e de,·ice is 
, ery strong and durable. 

\Vithin th e 11ast few m onth s th e company has shi pped equip­
ments t o the fo llowin g ra il ways : D et roit Un ited Rai lway, De­
troit, Mi ch.; Cleveland E lec tric Ra ilway, Clev eland, O hi o ; Cleve­
land, Pa in esvill e & Eastern R ailway, Will oughby, O hio; Cleve­
land & Southwestern Trac tion Company, Cleveland, O hi o ; 
Eastern O hi o Traction Company, Cleveland, O hio; U nited Trac­
t ion Compa ny, Alba ny, N. Y.; R ockfo rd, B eloit & J anesville, 
Beloit , W is.; Ut ica & Mohawk Vall ey R ailway Company, Ut ica, 
N. Y. ; St. J ohns Ra ilway Company, St. J ohn s, N. B. T li e device 
is not a new one, as it has been on the m arket in a sma ll way for 
nearly fifteen yea rs. The company stat es that it has never heard 
of a machine bei ng broken o r wea rin g out durin g th at time. 

---♦♦-♦----

AN APPROPRIATE PRESENT FOR SIR THOMAS LIPTON 

T he accompanying cut illustrates a novel ' 'cup lif ter," which vvas 
presented to Si r T homas Lipton, on A ug. 19, with the compliments 
of the Du ff M anufact uring Company, Pitts­
burg, Pa. 

T his "cup lift er·• is a mi nia ture lift in g 
jack made of si1ver, and is in the for m of a 
small worki ng model of t he "B arrett" lift ­
in g jacks, bea ri ng a handsome cup on th e 
top of th e li ft in g bar. T he small jack itself 
stands 5 in s. h igh . and can be rai sed o r 
lo,vercd at wi ll. Th is g ift present s a very 
uni que appearan ce. and as the jack and cup 
a re hand som ely fi n ish ed. m ak es a very at ­
tractiYe ornam en t. Sir T homas was hi ghly 
pleased ,vi th it. an d fu lly appreciated the 
"c up liftin g" idea. T he p resentation was 
made by J . R. l\'1cGinlcy, president of th e 
Duff Ma nu fact uring Company, and J . \V. A SCCCESSFUL CU P 

Duntley, pres id ent of t he Ch icago Pneu- LIFTER 

mati c Tool Com pany. Si r Thomas in re-
sponse said that the A m erica's cup was now in danger, as he had 
at last fo und a successful "cup lifter." 

•• 
Owi ng to the act ion of th e E astern O hi o Traction Company in 

rai sing th e pri ce fo r ca rryin g milk from r½ cents t o 2 cent s per 
gall on , dealers along th e route h ave thrown th eir suppl ie~ to 
cream eries and cheese factori es to fo rce th e rai lway to return to 
t he o ld scale. T he company cla im s that 2 cent s a gallon is a fair 
p ri ce, as it deli ve rs the milk at it s fr eight station in the ce nt er 
of th e city, wh ereas all th e oth er ek ctric road s ope ·ated into 
CleYcland oblige dealers to haul mil k from the citY limits. H ere­
to fo re thi s company has handl ed about 2000 ga ls. of mi lk daily. 
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THE FENDER QUESTION 

BY DR. CHAUNCEY B. FORWARD 

It has been my fortun e in the past two or three years to have 
visited almost every large city in the United States, and I have 
often noticed differences in the operation and equipment of el ec­
tric street railways, especially the many freak devices u sed on the 
front end of the cars ostensibly for protecting th e unfortunate 
pedes tri an who fail s to get off the track in time. That the ma­
jo rity of fend ers in use are ineffective, or at least unsatisfactory 
to the railway company using them, is plain to everyone who 
kn ows anything of the street railway business or has had occasion 
to talk with any of the offici als on the subj ect. Whil e the sub­
ject is on e that some street r ail way companies appear to avoid, the 
1,eople are clamoring for bett er protect ion and more safety, particu­
larly in crowded citi es. Thi s is no t at a ll r emarkabl e, in view of 
th e de ,·elopm ent o f str ee t r ail ways in th e past few years fr om 
" dinky bo b-tail ed" h orse ca rs to th e large hewy doubl e-truck cars 
th at carry So t o roo passengers com fo rtably, and more often nearly 
twice as many un com fo rtably, a t speeds of from 8 to 20 miles 
and more per hour. 

vVith th e large r and heavier ca rs has come in creased speed, and 
as a r esult m any lives have been sacrifi ced a nd limbs los t . I am 
told th at the amount of damages paid on account of acci dents 
con st itutes one of th e very large items in the operation of all 
electric ra il ways, par t icularly in la rge and cro wded cities. It has 
always seemed queer to me that the subj ect of fenders should 
cause mos t man age rs to th row a fi t in anger. H owever , a ft er g iv­
ing th e m atter furth er considerati on and investi gat ion, I am not 
surpri ~c d that it is so. I find that there a re almo~ t as many patent 
fend ers as there arc ca r lin es, and yet there arc hardly a half ­
dozen worthy the name. I da re say th ere is not a rai lway official in 
the coun t ry who has 11 0 1. been pestered to dea th wi th fender men , 
claiming to have a device that will save them more each yea r than 
half thei r gro ss profi ts, more or less. T he ra ilways have t r ied and 
fo und want ing fend er after fender, until at las t they are all sick 
and tired o f the subject, and the word fende r is to the ra il way 
manager what a red rag is to a mad bull. 

It seems strange that fende r impro vements have not kept pace 
with oth er advances in street r ai lway equi pment. The A merican 
i1wento r. h oweve r, does no t all ow such opportuniti es to go very 
long 1111improved. Tn the pas t fi ve month s there has been brought 
tu th e attenti on of th e railway manage rs a fe nder . or r a th er life 
guard , th at wi ll ac tually do all that is claim ed fo r it, and a g reat 
deal is claimed fo r it. I t is not my purpose in this arti de to 
ad,·ert ise thi s pa rt icula r fe nder any more than to say that I have 
seen it in actual operation pick up a living man a t speeds from 
r mile to 20 miles an hour, ye t the man was appa ren tly unhu rt. It 
mi g ht h e sa id th at thi s was a case of good luck on th e part of the 
ind ivi dua l at that part icul ar time, but I am to ld that he has test ed 
the fend er in thi s way many dozens of t imes, and that a hundred or 
mo re ha \·e done the same th ing, and in no in stance has any one e,·e r 
hcen in j ured in th e slightest. In add ition to th ese t r ia l tests it is 
sa id that thi s fender has saved a score of ]i ns in accident cases 
in the pa~t fe w month s for the r ailways who have them in use on 
their lin es. If these sta tements ar e t rue it seems to me that all 
the electr ic lin es in the coun t ry woul d want to equip their ca rs at 
on ce. I do not mean to in sinuate that the railway managers 
th rough out the country would suddenly turn philan th ropists fo r 
th e benefit of humanity, as I have fo und th e averag e m anag er a 
p retty keen man to look after the fi ve-cent pieces for hi s company, 
bu t if in 90 per cent of the front-end accident s the ~ictim can be 
picked up uninjured the divi clencl s of the company would certainly 
be materially increased on account of the savin g in damage claims. 

J\ Iy atten tion was attracted to thi s subj ect while in a certain 
newspaper office. The paper in q11 es tion had been saying a good 
many things about the need of bette r fender s, and as a result of 
th ese articles it had recefred a number of co mmunications from 
d ifferent in n ntor s of fenders, compl ainii-ig of their inability to get 
an audience with the r ai lroad manager s, or have their fenders given 
a tri al. 

The way to reach most corporations is not by appealing to the 
humane aspect of the fender question , but to demonstrate to them 
i1! dolla rs and cents that it is to their advantage to adopt a real 

fender. If I were operating a street railway I would certainly give 
such an one a hearing and think it over . 

•• 
EXHIBITORS AT THE SARATOGA CONVENTION 

The following is a corrected list of exhib.itors at the American 
Street R ailway Association Convention at Saratoga;· supplied by 
th e chairman of the local committee on exhibits: 

Space 
Locat ion. Name. Sq. Ft. 

16 Adams & Westlake Co., Chicago. . . . . . . . . . . . . . . . . . 200 
30 American A utomatic Switch Co., New York...... roo 
36 American Brake Shoe & Foundry Co. , Mahwah, N. J. 200 
68 A m erican Car Seat Co., Brooklyn.................... 250 
40 Atla s Railway Supply Co., Chicago .......... : . . . . . . . 200 
88 A merican Car & Fo ndry Co., Chicago.............. 150 
79¾ American Automatic Switch & Signal Co., Chicago.. roo 

103 A nd erson, A lbert & J. M. M'f'g Co., Boston........ 200 
r 13 Archbold-Brady Co., Syracuse... . . . . . . .. . . . . . . . . . . . . 500 
86 Baldwin Locomotive Works, Philadelphia............ 250 
84 Bemi s Car Truck Co., New York...... .............. 850 
92 Benjamin Electr ic M'f'g Co., New York............ roo 
70 Berry Brothers, Detroit............................. 200 
rr Bli ss, E. W., Co., Brooklyn........................ 150 
27 Brady Brass Co. , New York.............. ......... roo 
77 Brill, J. G. Co., P hil adelphia................. ........ 300 
60 Brown, Harold P., New York....................... 6oa 
44 Bruck Solidified Oi l Co., Boston.................... roo 
96 Bullock E lectric M'f'g Co. , Cincinnati................ r8o 
62½ Chase , L. C. & Co. , Boston.... ..................... 200 
69 Chri sten sen •E ng in eering Co., New York ............ 400 
32 Cook, Adam , & Sons, N ew York....... ............. roo 

3 Conant, R. vV., Camb ridge............... .......... IOO 

61 Consolidated Car F ender Co., New York ............ ruuo 
66 Conso lidat ed Car H eating Co., Albany.......... ..... 300 

73 Continuous Rail J oint Co. , Chicago..... . . . . . . . . . . . . . 200 
17 Curtain Supply Co., Chicago. .. ........... .......... 300 
93 Climax Stock Gua rd Co. , Chicago. . . . . . . . . . . . . . . . . . 150 

Celluloid Co., N ew York........... ................. 200 
48½ 

IIO 

53 ½ 
114 

6 
39 

Columbu s Steel Rolling Shutt er, Columbus ......... . 
Chicago Pn eum atic Tool Co., New York ......... . 
Chicago Mica Co., Valparaiso , Ind ................. . 
Cheatham Electri c Swi t ch ing Device Co. , Louisville .. 
Dearborn Drug & Ch emical Works, Chi cago ....... . 
D etroit Trolley & ::.\I'f'g Co., Detroit. .............. . 
Diam ond State St eel Co., Wilmington ............. . 
Duff M'f'g Co .. Allegh eny .............. .. .... ..... . 
Electri c Sto rage Battery Co., P hil-ade lphi a .......... . 
E lectric Railway Equipm ent Co. (E. P. Morri s), Cin-

JOO 

600 
100 
150 
200 
200 
IOO 

100 
400 

cinnati ... ... ............. . .................. ... 1000 
20¾ E dwards, 0. M. , Co., Syracuse...................... roo 

9 Fi eld, C. J., N ew York.............................. roo 
Federal M'f' g Co., Cleveland... ..................... roo 

53 Fabrikoid Co. , N ewburgh......................... .. roo 
50 General El ectric Co., Schenectady. . . . . . . . . . . . . . . . . . . 500 
I4 Globe Ti ck et Co., Philadelphia...................... roo 
57 Gold Car H eating & L ight ing Co., New York.... 500 

104 Gould Sto rage Battery Co. , New York........... ... 200 
r8 Hale & Kilburn M'f'g Co., New York................ 250 
12 Harrington. C. J. , New York........................ 200 
42 Heywood Bros. & Wakefi eld Co., Philadelphia...... roo 
79 Howe M'f'g Co., Scranton.......................... roo 
90 Hipwood-Barrett Car Fender Co. , Boston........... 300 

Ho~estead Valve Co., Homestead, Pa.............. roo 
20 International Register Co., Chicago ....... ......... 200 
91 Imperial Machine Co., Pittsburg ............. ·. ..... . 300 

ro6 Ingersoll Construction Co., Pittsburg. . . . . . . . . . . . . . . . 600 
67 Johns-Manville, H. W., Co., New York............ 600 
94 · Johnson Wrecking Frog Co., Cleveland... . . . . . . . . . . . roo 
47 Kinnear M'f'g Co., Columbus........................ roo 
58 Knowles, C. S., Boston. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 225 
74 Keefer Car Switch Co., A lbany... . . . . . . . . . . . . . . . . . . . roo 
25 ·Le Valley Vi tee Carbon Brush Co. , New York...... 200 
64 Lorain Steel Co., Lorain............................ 500 
59 Ludlow Supply Co., Cleveland. . . . . . . . . . . . . . . . . . . . • . . 200 
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31 

27½ 
76 

102 

105 

109 
55 
69 
7 

56 

5 
49 
19 

111 

78 
71 

21 

54 
35 

112 

26 
28 

Lumen Bearing Co., Buffalo ........ . ............... . 
McLeod, Walter, Co., Cincinnati ..... .............. . 
Magann, G. P., Air Brake Co., Detroit ........... . 
Mayer & Englund Co., Philadelphia ................ . 
Merritt & Co., Philadelphia ........................ . 
McGuire M'f'g Co., Chicago ...................... . 
National Carbon Co., Cleveland ................... . 
National Electric Co., Milwaukee ................... . 
National Ticket Co. , Cleveland ..................... . 
National Lock Washer Co., Newark ................ . 

----. 

100 

l00 

l000 

200 

IOO 

6oo 
300 
400 
IOO 

250 

51 

85 
29 

113 

99 
97 
20½ 
62 
24 

Root Track Scraper Co., Kalamazoo ........... . ... . 
Rossiter, MacGovern & Co., New York ............. . 
Railway Sander Co., Toronto, Can ..... ............ . 
Robins Conveying Belt Co., New York ............. . 
Rogers Improved Journal Packing, Chicago ......... . 
Railway Steel Spring Co., New York .. ............. . 
Recording Fare Register Co., New Haven ........... . 
Sherwin-Williams Co., Cleveland ...... ............. . 
Standard Paint Co., New York ................. .... . 
Standard Vitrified Conduit Co. , N cw York ......... . 
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200 

700 
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200 

l00 

200 

100 

200 
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• 
.Kcwcomb, F. H., Brooklyn ...................... .. 
Ohio Brass Co., Mansfield ......................... . 
Ohmer Fare Register Co., Dayton ................. . 
Pantasote Co., New York .......................... . 
Parmenter Fender & Wheel Guard Co., Boston ..... . 
Peckham l\l'f'g Co., New York ...... .......... ..... . 
Pennsylvania Steel Co., Philadelphia ............... . 
Pierce, T. Raymond, Boston ..... . .................. . 
Pittsburg Reduction Co., Chicago ................. . 
Pittsburg Switch & Signal Co., Pittsburg ........... . 
Pneumatic Signal Co., New York ................... . 
Railway Appliance Co., Albany ..................... . 
Railway Appliances Co., Chicago ................... . 

85 

l00 

875 
500 

150 

150 

l000 

1000 

200 

6oo 
100 

750 
100 

200 

iG 

Cott:tl,.t't's • 

I - r 

z 
0 
I­
t'.) 

~ 
I 
n 
-1: 
~ 

REAR COURT SOUTH AND WEST SIDE PIAZZAS 

GRAND UNION HOTEL 
SARATOGA SPRINGS, N.Y. 

lOi'Q" 

Tr£'('S 

0 Posts 

10 Star Brass Works, Kalamazoo...................... 100 

T Stephenson, J ohn. Co., E lizabeth. . . . . . . . . . . . . . . . . . . . 6oo 
13 Sterling-Meaker Co., Newark....................... 250 

4 
29½ 

23 
98 

43 

II8 
8 

r16 

Sterling Varnish Co., Pittsburg ..................... . 
St. Louis Car Co., St. Louis ........................ . 
STREET RAILWAY J ou 10L\L, New York ............. . 
Street Railway Review, Chicago .... . ............... . 
Smith, Peter, Heater Co., Detroit .......... .. ....... . 
Standard Automatic Lubricator Co., Philadelphia ... . 
Symington, F. H., Co., Baltimore ................... . 
Sta nl ey Electric l\I'f' g Co., Pittsfield ............... . 
Speer Carbon Co. , St. Marys, Pa ................... . 
Security Register Co., St. Louis, Mo ............... . 
Taylor E lectric Truck Co .. Troy .................... . 
Traction Equipment Co., Brooklyn ................. . 
Templeton, Kenly & Co., Chicago ................. . 
Uni Signal Co., Cambridge .. .. .................... . 
Un iversal Brake Co., Lancaster ..................... . 
U. S. Curtain Co .. Newark ....................... . 
United States Steel Co .. West Everett. .............. . 
U. S. Electric Signal Co., West Newton ........... . 

150 

200 

JOO 

300 

100 

100 

200 

450 

100 

100 

1500 
150 
100 

100 

100 

100 

300 
l00 
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22 Van Dorn & Dutton Co., Cleveland. .. . . ..... ...... .. 200 

37 Van D orn, W. T. , Co. , Chicago ..... ...... ....... : . .. 100 
75 Watson, W. T., Newark............................. 180 
72 Weber Railway Joint M'f'g Co. , N ew York....... ... 200 
2 Western E lectrician, Chicago........................ roo 
P Westinghouse Electric & M'f'g Co., Pittsburg........ 6oo 

65 Wharton, Wm., Jr. , & Co. , Philadelphia ... ........... 500 
34 Wheel Truing Brake Co., Detroit. . . . . . . . . . . . . . . . . . . . roo 

RECEPTION BY MR. VREELAND 

President H. H . Vreeland, of th e Interurban Street Railway 
Company, instituted five years ago the plan of inviting to his 
co untry residence at Brewster , N. Y., all of the staff of that 
company for a day's outing. The entertainment was so popular 
with all that Mr. Vreeland has fo llowed the practice each year 
since that time, and each t rip has been, if possible, more enj oy­
abl e than th e preceding. The annual reception this year oc­
curred on Aug. 22 and a cordial invitation was extended to all of 
the officers and heads of departments and divisions of the com­
pany, as well as to a few outsiders , to take th e 9 :08 train to 
Brewster. T he party consist ed of about six ty, and upon th eir 
arrival at Brewster they were m et by brakes, which quickly con­
veyed them to the T onetta Outing Club, of which Mr. Vreeland 
is a member, and wh ere the clam bak e, which is a feature of 
these annual outings, was being prepared. While awaiting this 
part of the entertainment Mr. Vreeeland' s guests found much 
to inter'est and occupy th em on the grounds of t he club, which is 
very picturesquely situated, and the time passed qui ckly until 
the chef ann ounced that he was ready to dem onstrate how well 
they understood the preparati on of clams at the Tonetta Club. 
It must not be inferred from thi s that thi s bivalv e was the only 
viand which g raced th e t abl es, fo r there was a wide provision of 
o ther delicaci es, all o f which tast e better at Brewster than any­
where else. After the tables had been cleared the guests r epaired, 
by invitati on , to M r. Vreeland' s r esidence, "Rest-a-Whi le," where 
they were received by M rs. Vreeland, ass isted by a number of 
other ladies who live in Brewster. M r. Vreeland' s hom e is a 
large one and the gro unds are ve ry spacious, so that the even­
ing passed quickly away, and it came in th e nature of a surprise 
wh en the time fo r leav in g was announced. T he party returned 
to New Y o rk on a special train on the H arl em Railro ad. 

•• 
MR. BAKER LEAVES LONDON 

T he L ondon County Council is about to lose th e se rvices of 
M r. A lfred Baker, who has been the general m anager of the 
southern system fo r som e years. M r. Bak er is not a L ondon 
man, having o rig inally com e fro m the Midlands, and as h e h as 
recently Leen offered th e pos it ion of general manager of the 
Birmingham Tram ways , h e has dec ided to accept the position and 
will leave L ondon as soo n as his successo r has been appointed. 
l\fr. Bak er will also receive a ve ry handsom ely increased salary 
which will comm ence at £ 1,300 per year and will ri se by two 
ye arly installments to £1,500, while the salary for the gen eral 
m anager of the L ondon County Council is only £ 1,000 per annum. 
Tramway committ ees have no t yet appa rently fully r ealized the 
importan ce of such positions, and the fact that a tramway man­
ager in London is only drawing a salary of £1,000 a year par­
tak es of the ludicrous. Mr. Baker is therefore to be congratu­
lated upon r eceiving the appointment from Birmingham, espe­
cially as it will afford a splendid opportunity fo r those tal ents 
which h e possesses so fully , since Birmingham may almost be 
sa id to be a virgin field so far as electric traction is concerned. 
It will be Mr. Bak er's work to get rid of the filthy , noisy steam 
tramways which have been so long a part of Birmingham's streets. 
Mr. Baker receind his early traming with the Nottingham & 
District T ram ways Company and was general manager of that 
company frorn 1890 to 1897, when the Corporation of Nottingham 
purchased the tramways and took Mr. Baker over ~s their gen­
eral manager. Mr. Baker cam e to London in 1899 and has, as 
stated above, had to advise the London County Council generally 
upon the whole system of its tramways in London_. 

STREET RAILWAYS IN VERACRUZ AND TABASCO, MEXICO 

The following is a list prepared by Wm. W. Canada, United 
States Consul, of the railways operating in the consular district 
of V eracruz, Mex., including the State of Tabasco: 

F errocarril Urbano de Alvarado, of Alvarado, operates only in 
the streets of that town. It has 3½ miles of 36-in. gage track; 
two cars; animal traction. Miguel Vives, proprietor and manager, 
Alvarado, Veracruz. 

Ferrocarril Urbano de Jalapa operates a street railway in Jalapa. 
It has r ¾ miles of standard gage track; four passenger and five 
freight cars; animal traction. Felipe de Mazarraza, president, 
Tacubaya; Felipe de Mazarraza, Jr., general manager, Jalap.1, 
Veracruz. P. 0. box No. 6. There are no electric railways oper­
ating in Jalapa. 

Ferrocarril Urbano de Cordoba operates about 5 miles of stand­
ard gage track in Cardoba. It has twelve passenger and twenty 
freight cars and one funeral car; animal traction. Jose A. Mar­
quezhoyos, president; A dalberto Casas Rodriguez, manager, both 
of Cardo ba, V eracruz. 

Ferrocarril U rbano de Orizaba conn ects Orizaba, Rio Blanco, 
N ogales and Santa Rosa. Has 18½ miles of standard gage track, 
thirty-one passenger and nineteen freight cars; animal traction. 
Angel Jimenez Arguelles , proprietor; Eduardo Arroyo, manager, 
both of O rizaba, at Av enida de la Libertad No. 7. 

Ferrocarril Urbano de Veracruz. T his railway is operated by 
the "Veracruz Railways, Limited." Has tracks in nearly all street s 
in the city for fre ight and pa ssenger service. Length of tracks, 
II miles ; standard gage ; t wenty pa ssenger, for ty freight and sev­
eral funera l cars ; animal traction. Sir 'vV. D. Pearson, president, 
London, Eng. ; G. H. Beeston, manager; Edgar Heymans, super­
intendent. Address, V eracruz. 

Tlacotalpam and Coatzacoalcos, Veracruz, have no street cars. 
Frontera, Tabasco, has no street cars. 
San Juan Bautista, Tabasco, has three lines of street cars, but 

further information is not available at present. 

----♦·....._ _ _ _ 

STREET RAILWAYS IN LEIPZIG 

In a very complete report to the Department of Commerce 
and Labor, made by B. H. Warner, Jr. , co nsul at Leipzig, some 
interesting fact s are given co ncerning the stree t railways in oper­
ation in that city. 

The fi rst car lin e operated by horses was opened to the public 
in the spring of 1872. T his road continued to operate until 1895, 
when two companies were given franchises to build electric 
railways. The concessions, almost identical in their restrictions, 
are for a period of forty years from the completion of the lines. 
According to the terms of the concessions, all the property of 
the companies is to revert to the city after the expiration of the 
crrants with the ex ceptio n of property acquired within the last 
five y~ars of the grants. Provision is made, however, for the 
acquisition of even this new property, and, further, provision is 
made fo r the acquisiti on of the latter property by the city at the 
expiration of tw enty , twenty-five, thirty or thirty-five years. 

After the first three full years the lines are in operation, they 
must pay the city for the use of the streets 2 per cent of the 
g ro ss receipts , which amount will be increased r per cent after 
the lapse of every fi ve years, until it r eaches 5 per cent. The 
companies must pay for paving and repairing the streets where 
new tracks are put down and wher e the running of the cars is 
responsibl e for the rapid deterioration. 

The Gros se Leipzig-er Strassenbahn Gesellschaft, the larger 
company, known as th e "Blue Line," is capitalized at $2,38o,ooo, 
which is divided into 10,000 shares of $238 each. It has a bonded 
indebtedness of $2,380,000, bearing 4 per cent interest per annum, 
which is divided into 6500 bonds of $238 each and 7000 bonds of 
$r 19 each. The company has paid regular dividends to its stock­
holders since 1896, when it began operations, as follows: For 
the years 1896, 1897, 1898, 1899, 1900, 1901 and 1902, 6, 8, 8, 8, 7, 
s½ and 5½ per cent, respectively. 

The Leipziger Elektrische Strassenbahn Gesellschaft, the smaller 
company, known as th e " R ed Line," is capitalized at $1,487,500, 
which is divided into 6500 shares of $238 each. It has a •bonded 
indebtedness of $952,000, bearing 4 per cent interest per annum, 
which is divided into 2000 bonds of $238 each and 4000 bonds of 
$n9 each. Regular dividends have been paid the stockholders 
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si nce its o rga nization, a~ fo llows: 1895 to 1899, 4 per cent per 
a nnum; 1900, 3 per cent; 190 1, 2 per cent, and 1902, 2 per cent. 

There are 131.17 mile s of tra cks, including t hose in the \'ari o us 
ca r sheds, 77.2 mil es of which bel ong to the larger company and 
53.97 mil es to the small er. T he fo rmer ha s had, for several 
years past, its own ca r shops. It has 27 5 motor ca rs an<l 112 
closed a nd 30 open trailers-in all -11 7 ca rs in use. The small er 
company ha s 130 m oto r cars an<l 20 clo sed and 30 open trailers­
in all 180 cars in use. The small er compa ny' s cars a re fitt ed 
with the o rdinary hand brakes, while tho se o f the o ther (the 
Blue Lin c) have th e latest Westinghou se air brake s attached, in 
addition to the han<l brakes. The overhead t roll ey sys tem is u sed 
by both companies. 

Cars are nm from 5: 17 o'clock in the morning unt il m idnight , 
upon schedul es varying from 4 to 15 minutes apa rt . l\Iunicipal 
o rdinances prescribe that street cars shall no t run at a hi gher 
rate of speed than nine miles an hour in th e bu siness se cti ons ; 
with trailers, 7.2 mil es; and in the suburbs, 15 miles , or 12 mile s 
with trail ers. Cars arc not to be stopped at e,·ery co rner to let 
passengers on or off, but at places perhaps 250 yards or less 
a part , marked for th e guidance of the public by iron signposts 
placed a foot o r two in from th e curbstone. T here are a certain 
nmnber of standing-room places o n th~ front an<l r ear platform s 
of the car-perhaps 15 on an average. When these are taken a nd 
t he in side is full. th e conducto r han gs out at the rear cn<l of the 
ca r by th e entra nce a sign "Occupi ed," an<l no m ore sto ps arc 
made to take on passengers until some are let off. 

The fare fo r a sing le trip is 10 pfennigs (2.38 cents), wh ich en­
titl es one to a free tran sfer. Pas sengers carryi ng large basket!., 
bundles, etc., mu st pay a full fare for such. A ll employees of tht 
city, as well as those conn ec ted with the police departm ent , \\'hell 
in uniform, are entitl ed to rid e upo n the front platform free o i 
charge, but never m ore than tw o at a time. In add ition th ereto. 
a large number of city offic ial s-at the present time 560-are 
g i\'en "annual passes. " To school children under 15 years of 

age are issued specia l ca rds, which are good only upon the lines 
runnin g between th eir respecti\'e homes and th e sch ools they 
attend and between certain hours of the day. 

The wages of a conductor are $20 per month for the fir"t 
year' s se rvice; the same am ount is paid a motorman for the fir st 
six weeks h e works. After their respecti\'c apprentice terms 
have expired they are paid from $21.42 t o $28.52 per month, the 
amount being fixed by the length of time they have been em­
ployed. The m en are g i\' en one day off in eYery six. se\'en 
o r eight , dep endin g upon th e number of h ours each one is com­
pelled to work daily. A workin g <lay is usually from ten to 
twel\'e hours . 

The streets are cleaned an<l sp rinkl ed by the city goye rnment . 
and the cost of thi s worK is charged t o the railway compani es. 

In winter the compani es k eep th ei r respect i\' e tracks clear with 
snow plows. The snow is piled o n eith er side of the tracks a nd 
carted away by the city. which charges th e compani es 43 ce nt s 
to 65 cents per wago nl oad containing about 71 cubi c fee t, the 
price dependin g upon th e length of th e haul. 

For th e benefit of those empl oyees whose wages do not exceed 
$476 per annum. sick. accident, life insurance and assurety funds 
are establi shed. These are al so charged t o the expen se accounts, 
as is also th e cost of th e employees' unifo rm s, each man being 
provided with at least o ne unifo rm . two caps. an o,·ercoat. etc .. 
per annum. except , however, those who are working fo r the fir st 
year, fr om whose wages 10 pfennigs per clay are dedu cted to pay 
fo r the uni for ms. 

The conditio n of the co mpani es at the encl of th e calendar year 
1902 is shown in the fo11owing ~tatement: 
Salari es .................................. . 
Expen ses ................................ . 
Taxes ................... · ................. . 
Interest account. .......................... . 
Gross profits .. ....... ................. . ... . 

$278.335 
296,370 
35,917 
98, 175 

309.391 

Total debit ................................. 1.018.1 90 
Credit (total inco me ) ....................... 1,018,190 

----•♦-----

$107.710 
136,566 

1._i.995 
._i5,._i31 
9._i.83._i 

399.538 
399,538 

An exten si\'e electric railway sys tem is to be constr{1cted in th e 
ci ty of Rosari o by th e A nglo-A rgentin e Company . an English 
syndicate. Several ho rse lines will be ele ctri ca lly con\"erted. T he 
schem e. accordin g to South A m erica n a(hic es. is a ,· cry co111pre-
h ensiH· one. i1Holving- every quarter of the citv . 

AMONG THE MANUFACTURERS 

TI-IE C R OUSE- Ill ;'\ IJ S E.LECTIU C C0.\11'. \X\' , Syrac use, X. \'., ha, 
ju, t a dded to its ex te n , ive lin e o f r ail way spec ialties t h e manufocturc of arc 
head lights and g u y anch o r , fo r elec tric ra il ways. 

T II E I'ITTS IH TI{<; R.\IL\\. \Y S U I'l'L Y CO.\Il' . \ NY, of l'itt sburg, l'a., 
"hich recent ly orga nized with $1,0IJO.UIJIJ ca pita l, has not yet located it- plant. 
a lthongh seve ral ver y flat te rin g offe r s of fr ee sites a n d go"d hom1,c· s have 
bce tt made to it . 

THE .\LLL\XCE ,\SllES TO S i\ IJ\NU F. \ CT U RI X <; CO.\ ll' . \ XY hds been 
organize d to manu facture ashc, tos p ro duct s of a ll kinds. The company wi ll 
erec t a large factor y in . \Ili a nce, O hi o. Dr. \\ ·. J. S n yder is presid<:nt, and 
I I. i\l. Ka yl e r is ge ne ral ma nager of the compa n y. 

TH E Cll l{ T .\I N S U PPLY l'0.\11'. \ ;,.: \' , o f Chicago, 111. , has e ngagced D. S. 
M cC lellan , who will come to it Se pt . 1, :,s sa lesma n . .\I r. .\Ic C lellan wi ll have 
hi s headqua rte r s in Chicago. and wi ll cover \\ 'cstern ter ri to r y. Il c h as had a 
large ex perienc e am ong railruad m e n, havin g bee n with th e Illino is Centra l a m! 
l\ c w Y o rk Centra l in impo rta nt positi ons fo r so me t we nty-two yea rs, and is 
we ll-know n to the trade. · 

TIIE S l'IC\<;L· E ELECT l{I C C0:\11' . \ :\ \' ha , rece ntl y issued a thi n! 
edition o f Bull etin l\o. 21lli, rel;,t ivc to i t s direct c urrent m oto r ,. The pu bli ­
ca tio n co ntain s a li '.", t of ~tandard si;,;e~. we ig ht s, dint l' n ~io n,, e tc., o f rou nJ 
t ype. :\I. S . type ,ix- pole, S. S . t ype s ix- po le s ing le-fie ld coi l, a nd F. :\I. ty pe 
motor ,. These motor, a re made in a ll s izes, fro m 1-~IJ to lUIJll-hp., a re wo un d 
fu r a w ide ra nge of ~vl'c ds and voltages. and can he sli un t, ~t· r ic-s or co111 -

po u11d wo u11<.I , a ~ 111ay he dc!-. ired . 

T II E 11{0;'\ TOX EN<;Ji.\E C O l\Il\\:\Y, o f I ro nton , Ohi o, lws given to 
F a irbanks, l\Iorsc & Company, o f St. L oui ,, l\I o., th e agency for ,\llfn·e 
e n g in es, wh ic h it manufac tur<: s, for the St. Lo ui , di , trict and th e .\kxican 
t rade. 11 arro n, Ri ckard & .\ le Co ne, , ucccsso r, to th e o lcl P a rk & 1.acey Com ­
pan y, o f San Franc isco , Ca l., have sec ured the age ncy fo r Cali fo rnia. i':c·vada 
and . \ri zo na . Jl uth agents a r e in r eceipt o f a ve r y comple te line o f ca ta logues, 
illust r a tio ns, de., a nd ex pec t t o sec ure a \'e r y c redit a bl e po r t ion of th e o rders 
placed in the ir te rritories. 

A VEl{Y Fl i\'E C..-\TJ\LO<;UE has just I,een puhlished by the . \lli s-Chal­
m e rs Compa n y, Chi cago, 111. Th e hoo k is r e plete with ma ny exce llent illustra ­
tio ns o f th e compan y's product s, pa r t icularl y Reynolds-Corli ss en gi nes, air 
comJHes,or s, Rey nold s air pump a nd conden se r , blo wing e n gine,, combined 
ve rtica l a ncl ho rizontal direct -co upled e n g ines, Rey nolcl, f ee d- wate r hea ter , 
g irde r -fr a me e ng ine, and nume rou s t ypes o f hoi, t ing e n g ines. The illu stration s 
abo include v iews of promine nt power p la nts us ing th is com pa n y ' s a ppa ratus 
and o f the \Ves t , \lli s an d E . I'. Alli s works. 

TH E R. LJ. NU T'i'.'\LL COM!'.\ :\ \' , o f l'itt ,burg, l'a ., anno unces th at it 
has i n preparati on , a nd wi ll place o n the m a rket a t t he pro pe r time, a prac­
t ica l a n d perfect s lee t cu tting dev ice. whi ch is light, s t ro ng and com pac t, can 
he ca r r ied by the m otorman with out inconve nie nce, q uic kl y adjuste d with o nt 
r em oying the whee l, an cl without usin g tools o f any desc r ipti o n . This de­
v ice is th e in ,·e nt ion of on expe rienced s. trce t rail way 1na n, a nd has bee n 
tho roug hl y tested. The compa n y will ca rry a la rge s toek o f both sta nda rd 
and hig h-speed s izes, and will f,ll a ll o rde r s from ,toc k. 

THE ST. \ 1': D . \IU1 Ei': CI.NEERIXG C0:\11'.\:-iY, o f Clevela nd, ha, taken 
the cont rac t fo r building the fi r st sec t ion o f the Cincinnati. H amilt on & 
Indi a na Elect r ic Railwa y, o f whieh J. C. Ilooven, o f H amilton. is chief p ro­
m ote.. Th e Standa rd Compa n y will do the g r adin g , bridge building and track 
la ying for the section be tween H amilton an d Richmond , Ind. Th e line will 
enter Cinc innati over the trac ks o f th e Cincinn a ti. D ay ton & Toledo Tracti on 
Company from Ilamilton . \\ 'o rk wi ll sta rt in th e ve r y near future. , \. \V. 
J ones, at presen t chief e ng inee r for th e Sc ioto V alley Trac tion Com pan y, o f 
Columbus, will be c hi e f e n gineer o f the new road. 

THE l!X I S I< ; :\AL COi\lJ',.'1.:\ Y. o f Cambridge, :\l ass. , ha s jnst publi shed 
it s Bullet in :1\ o. 1. This publicatio n g ives a ver y complete explanat ion of the 
L' ni sig nal system. includin g wirin g di agra m s and illustra t io ns o f the pa rt s 
used. Thi s i, a sta n da rd. auto matic , n on-inte rfering . two-line wire block s ig na l 
system. appli cable to all elec tric railway systems, and is especia ll y ada pt ed for 
a ll s in gle track t ro lley electric railways wh e re it is des irable to p rot ec t any 
sec tion o f track from both a head or r ear-e nd colli sion . The Uni Si g na l Com ­
pany be li eves that the ado ption o f thi s sy,t em will in,11rc sa fet y and ob l' ia te 
delays in tra ffic nece,s ita t ed by ca r s a lways meeting at a prede te rmin ed turn­
out. 

TH E U II l\lER F.\RE HEGISTEI{ CO~IP.\:-.:1, beside , exhibiting at Sara­
toga its X o. reg iste r with sa fet y loc ks a nd condt1c tnr , ' identification 
keys, whic h arc printed with ea ch registe r r ecord, will exhibit it s No. 4 
reg iste r . which , in addition to all the good fea tures o f the X o. 3 registe r, will 
r egiste r and in d icate twelve differe nt c lassifica tions o f fares. print th e numbe r 
o f eac h kind which h:i , bee n regi,te red a t the e nd o f eaeh half-trip. and 
gh·e to the railwa y con1pany a co 1nplcte rec(1rd of eac h and eYe ry tran,action . 
1'he compa ny will also exhibit its "La tes t l{egis te r," ,pecia ll y adapted fo r 
c ity line -... fo r two. three o r fo ur c la~s e:-:. of fa re ... . Thi..; regi,te r i.., c;,o con~ 
,trueted !ha t i t can he o pe rated from the rod in the car u,e cl with an :, nrdi­
na r y r eg iste r , and with thi s regi~ter th e cnrd is di spensed with. Th e co mpany 
ex pect- to he re presented at th e Saratoga Con\' enti on by the followin g: J ohn 
F . Oh me r, vice-president and general manage r ; J. 11. Stedma n, sec rd a ry: 
\\ 'alte r E. Hinm on, M . i\lacdoPalcl, 11. . \. Eckert and C. \\ '. Kcttema n . 

THE K K l'TSOi.\' TW>LLEY R ET RI E \ "ER. manufac tured b y th e T ro ll ey 
Suppl y Co mpan y. Canto n, Ohio , is meetin g with g ra tify ing succ<:ss, a lth o u g h 
it h as hc·,·n o n th e mark e t o nl y a fr11· month s. Street railway m a nage rs a r c 
q u ic k t o :1pprec iat e th e va lue o f r,ny d e vic e r esultin g in impro ved si:n ·icc, 
and th e success of this t' c tric\' er i s ample e vid en ce of it s effic ien cy. T h is 
d c ,·ice is m ad e to inst;intly, auto 11111tically an,! unfailin gly ca tc h th e t ro lley 
a s it leav es th e wi re. pull it 4 to G ft. d o wn and ho ld it th ere. o ut of 
ha rm 's wa y. It wo rk s un erringly at a n y speed, ho wn· er g r c;it, in sp it e o f 
rain, ~no w o r sleet. with troll e y ro pe fr oze n or not , anrl with o u t a n y a tl i: n • 
t ion fro n1 any one. l t i:-. C<l'•,ily ri nd qui c kly re'i et and th en: i, n o need oi 
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touching it. Among the many raihrnys which have r ecentl y a dopted the 
retriever are the fol lowi ng: Ca nton-Akron Hailway Company, A kron, Ohio; 
Stark E lectric Railway Compan y, Allian ce, O hio; York Street R ailway Com­
pany, York, Po.; Columbus, London & Sprin gfield Railway Compan y, 
Columb us, Ohio; Union Traction Compan y, A nderson, Ind.; Indianapolis, 
Shelbyville Rail way Company, Indianapolis , Ind.; Lehigh Traction Com­
pany, Hazleton, l:'a.; Columbus, Buckeye Lake & Newark Traction Com­
pan y, N cwark, Ohio; Youngstown & Sharon R ai lway Compan y, Youn gs­
town, Ohio; Detroit l 7nited Railway, Detroit, l\I ich .; Rockford , Beloit & 
Jan esvil le Railway Compan y, Beloit , \\' i~.; Grand R apids, Holl and & L ake 
.:Vlichigan Rapid i;.ailway, H olland, Mich.; vVes tern Ohio R ai lway Compan y, 
L ima, Ohio. Sh ipment s have also been made lately to France, German y 
a nd South America. The company has issued a ha ndsome booklet, describ­
ing the r etriever, which it will gladly send to readers of the STREET RAILWAY 
JO URNAL on request. 

A R EC l~NT TESTI.t\IOJ\'Y to the value of flexible metallic conduit was 
made by Vice-Pr esident and Ge nera l Manager Brya n, of t he I nt erborough 
Rapid Tra nsit Compan y, Kew York , in a n inter view published in the New 
Yo-rk Sun August 1:!. Speakmg of t he fireproof construction of the new 
cars for the subway, and t he impossibi lity of the Par is accident bei ng r e­
peated in New York, he says, according to the N. Y. Sun: "The wiring for 
lighting the cars is one roof away from th e passengers. Two small wires are 
insulated with asbestos and carried in conduits of flexib le mc-t al." T he 
flexible metallic conduit wh ich he refers to is that manufact ured by t he 
S prague Electric Company, who received the order for this type of conduit 
fo r the inte1-borough car-wiring for lights. Thi s type of conduit is said to 
be unequall ed for car-wirin g a s well as the wiring of buildings where t hor­
o ugh protection to wires and insulation is essentia l. I ts flexibility is such 
that it can he hent around co rners and over obstructions with ease. the 
energy r<"quirc<l to ben d it being no more than is required to bend a mani lla 
rope of th e same diameter. Nu elbow<. therefore, a re required and the in­
stallation is reduced to absolute simplicity. J t is s<"I f- cvident that this type 
of conduit is well fitted to car wiring. 

TIJE CO:'\ST, \ KT LY I:'\Cl{E :\SIX1~ llE\ ' ELO l':IIE:'\T of dectric rail­
ways, with the corresponding increase in the use of heavy, high-speed car s, 
is reflec ted in t he n ·markablc growth of the N 11 tional Electric Lompany's air 
brake bu~i ness. During the fir s t h alf of t;1 e present year thi s company 's ship­
ment s of Chri sten se n air brakes equalled th e ent ire hu,iness of 1902 , which 
was the la rgest yea r in the company's history. Amon g the recent orders for 
a ir brake equipme nt s received are the foll owing : Birmingha m Railway Light 
& l'owc-r Compan y, Hirmin gha m. ,\la., :~,: Lit t le ]{uc k l{ai lway & Electric 
Company, Little R ock, Ark., :!3; United lfailway of Sa n Francisco, San Fra n­
cisco. Ca l. , 5S; P acific Ekct ric Rai lway Company, Los Angele s. Cal., ~O; 
D enn·r City l{ailway, Denver, Col., :!c,; Conn c-cticut l{ailway & Lighting Com­
pan y, l:r idgeport. Conn., 3ti ; Chicago C ity Railway Company. Chicago , 111., 
:!O; L;, ke Stn· t Ekva kcl Rai lway. Chieago. I ll., 40 ; Xo rthweste rn Elevated 
!{ ail roa d Company, Chicago. 111. , :>:;; l nrl iana poli s Tract ion & T erminal Com­
pa ny. 1 ndi a napo]is, l nd ., ~:i: Tri-Cit y ]{a ii way Company. Davenport, I a., 16; 
:l l iddlet on & Danwrs Street l{ailway Company. Dan vers, l\l ass., JG; Boston 
& \\" orc e,ter Electric Compa ny. Hos ton. i\fa ss., !!7; Twin Ci ty Rapirl Tra nsit 
Compan y. "linnc-apolis, ll linn .. 177 ; :\fdropo!itan Street Railwa y Company, 
Ka nsas City. l\lo .. till ; Xew .krsey & Sea Shore Rai lway Company, A tla ntic 
City. X. J. , 5tJ ; :'\c-w _kr ,c-y & I!ud,on Riv er l{ail way & Ferry Company, 
Edgewate r. N. J .. JS: Public Sc·rvicc Corporation. J e rsey City, :--1. J., 150 ; ln­
ternational Tract ion Com pan y. l: uffalo. ::s/. \" ., -!I : J:rooklyn Hapid Tra nsit 
Compa ny, Brooklyn. 1'. Y .. [i:!; Interhorough Rap id Tra nsit Company, New 
Ynrk. :'\/. 1 .. 350; Cincinna ti Tract ion Company, Cincinnati. Ohio, 70; North­
ern Ohio Traction Company, c\½ron. Ohio, lS; Philadelphia Ra pid Transit 
Compan y, Ph ilade lphia. Pa. , 17G: The Rhode I slan d Company, Provide nce, 
R. I. . '.!33; .i\'asll\·i lle Railway Company, Nashvill e, Tenn., 16 ; Chesapeake 
Tra nsit Company. Norfo lk , \ "a .. JS; Seattle Elec tric Company, !:,cattle . \Vash. , 
lG : T acoma l{ailway & P ower Company, Tacoma. \\" a,h., 26. 

T!IE FOI.L<l\\.I i\ C I S . \ P _\RTI.\L LI ST OF EXGlKE S c\LES fo r 
Jul y, l!l03. by the :\lli s- Chalmers Company. Chicago. Ill.: Chicago Beach 
Il otcl, Chicago, 111. , one lti-in. x 3G-in. heavy-du t y direct-co nnected Reynolds 
Cor liss e ngine ; Knox Construction Company. Chicago. III.. t,rn !!0-in. a nd 
40-i n. x 4R-i n. hcav y-d nt y eross-com pou ncl dircct ·connccted Rcynolcls Corliss 
engine: Riehmond Cedar \\"orks. Richmond. \ "a .. one 24-in. and 315 -i n . x 4~-in. 
heavy-duty cr o,,-compound Reynold , Corli ss engi n e; Barrett ;\ l anufoc tunng 
Company. Deloit. \\"i , .. one 20-in. and 40-i n. x 48-in. heavy-d uty cross-com­
pound Reynnl,I s Corliss e ngine: .\merican .\rist otype Company. J amestown, 
N. Y., one 18-in. x 36-in. gi nler frame R <'yonlds Co rli ss engine: Stilwell­
Hierc e & Smith -\ ";i ile Compa ny. Dayton, Ohi o, one 16-in. x -!:! -i n. girder 
fram e Heynold s Corli ss engine; F ourche River Lumber Compa ny, Chicago, 
Ill. , one 24-in. x 4S -i n. heavy-duty Reynolds Corliss engine. one 20-in. x 42-111. 
hea,·y-du ty Reynolds Corliss engine ; J. I. Case Plow W orks, J<acine. \\ ' is., 
one 1{,,y nolds air pump a nd j et condenser : Con sumers' H eat & Electric Com­
pany, nl oomington, Ill .. one !!0-in. and 3~-in. x 36-in. heavy-duty cross-com­
pound Corliss engi ne ; Union Sugar Compa n y. San Francisco, Cal., one 18-in. 
x 36-in. girder fra me Reynold, Corli ss engine; Canton Oil l\Ii ll Company, 
Canton. i\li ss. , one 16-in. x 42-in. girder frame Reynolds Lorliss engine; 
Henry Du Pont. \\"ilmington. Del., one 2c-in. x 42-in. girder fra me R eynolds 
Corli ss e ngi ne; Olds :llotor \\" urks. Lansing, l\Iich .. one 16-in. x 4:2-i n. gi r der 
frame Heyno!ds Corliss engi ne ; The Clayt on Oil Mills, Clay ton. N. C. . one 
lS-in. x 42-in. girder frame Rc·ynolds Corliss engine; The H ome stake Mining 
Company. Lead. S. D., one JS-32-34-in. x 42-in. combined horizontal-Yertical 
triple expan,i on engine. thn·e 320-hp Sede rh olm boilers ; Lacey-Duek Iron 
Company. Dirmingham . • \la., one 44-in. and S4-in. x 60-in. vertica l standard 
furnace-b lowing engine: C. .\. nlacdona!d, Chicago. Ill., one 16-in. x 36-in. 
girder frame Reynolds Corli ss engin e. without crank, crank-shaft. wheel. etc.; 
Arkansa, City :.\I illing Company, Arkansas City, Kan., one 22-in. x 42-in. 
heavy-duty Reynold, Corliss engine: l\lanhattan Rubber Manufacturing Com­
pany. l'a><aic. ~- J.. one 24-in. and 40-in. "- 42-in heavy-duty tandem-compound 
Reynolds ~orlis, engine: Charles TL Pride .. \ppleton, \Vis. , one lS- in. x 3/i-in. 

heavy-d uty Hey nolds Corli ss engi ne, substituted for 14-in. x 36-in., sold May 
25, 1903; Columbus, Buckeye Lake & Newark Traction Company, Columbus 
Ohio, one 3-1- in. and 68-in . x 48-in. vertica l cross-compound condensing heavy­
d uty lfrynolds Corliss engine; Lock, Moore & Compa ny, Limited, Westlake, 
La., one 24-in. x 48- in. heavy-d uty Reynolds Corliss engine; Georgia Cordage 
:llills, Decatur , Ga., one 16-in. x 42-in. heavy-duty Reynolds Corliss engine: 
Ma rquette Cement Manu facturing Company, La Salle, Ill., one 20-in. x 42-in. 
h eavy-duty Reynolds Corli ss en gine; Coe Brass Manufacturing Company, 
Torrington, Conn. , one 22-44-in. x 42-in. and one 19-38-in. x 42-in. combined 
horizonta l and vertica l compound Reyn olds Corli ss engine, t wo air pumps and 
two j et condensers . 

THE FRANKLIN ROLLI I\G MILL & FOUNDRY COMPANY now has 
in operation at Franklin, Venango County, Pa., a perfectly equipped and up­
to-date plant in every respect. T he plant is divided into fi ve departments, 
compri sing the s tee l pole depa rtme nt, rolling mill, m alleable-iron foundry, 
gray iron foundry , steel a nd iron rivet department. T he tripartite st eel pole 
department has been establi shed by the company as a specialty to fill a long­
felt want, as woode n poles are becomin g scarcer and dearer from year to 
yea r. As this compan y is the owner of the basic patents covering this pole, 
a nd is the only ma nufacturer of th e same, it has been able to produce and 
sell these excell ent poles a t a price ve ry little above that of woode n poles. 
These tripartite poles ar e spec ially designed to meet pa rticular strain condi­
tions, so that the purchaser is not obliged t o pay for more m etal than is 
actually required. This t ype is well fitted fo r electric railwa ys, power trans­
missio n lines, teleph one and telegr aph lin es, etc., because it 1s simple in 
construct ion a nd possesses great stre n gth a nd elasticity. It can also be quickly 
and eco nomically installed a nd, heing made of high carbon stee l, will not 
deterio ra te. The company is prepared to guara ntee the pole in every way, and 
will a lso cont ract fo r all the ove rhead construct ion with a ny rai lway company 
wishing to do so. The roll ing mill department is use d fo r the production of 
high-grade r olled steel for li ght structural work. A "U" section shape is a 
spec ialty of this department. This sec ti on is ro ll ed from old s tee l rails and 
i., high carbon, runni n g from 30 to 40 points, which gives it strength and 
elasticity. This section is use d in the const ructi on of the tripartite steel pole 
for a ll overhe ad construction. The daily capacity of thi s department is about 
SO t ons. The malleable-iro n department is equipped wi th th e latest and 
most improved refined a ir furnaces. which produce the finest high-grade iron. 
Th e a nnealing ovens a re arranged to in sure perfect annealing. T he gray 
iron department is furni shed with one o f t he best cupolas known, a nd has a 
daily capacity o f 50 tons. It is furnished with ve r y heavy traveling cranes 
for handling any size cast ings. Th e steel a nd iron rivet department is 
equipped with the mo,t improved furnac es a nd automatic machines for making 
,oft rivets from 1:e,,cmer steel of ,truc tural sizes and any shaped heads. 
The capacity of thi< depal"tment is ahout 50 tons per day. 

----•♦·...._ _ __ _ 

BRITISH INDUSTRIAL NOTES 

J . G. \\"hitc & Company. Limited , of London, have secured the t ender fo1 
the supply an d erection of the overhead line equipment of the Rochda le 
tramways. t he amount being .C21.Gl9 13s. 10d. The same fi rm has a lso re­
cei,·ed the contrac t fo r the construction of the Colcheste r Tramways, includ­
ing permanent way a nd overhtad construction, amounting to £35,035. 

G. n. P eters & Compan y. of i\foorfie lds, London, who ar e the exclusive 
agents for H ale & K ilburn, of Philadelphia, have just issued a very interesting 
pamphlet s howing a number of internal views of tramcars and railway cars 
fit ted with thei r special sea ts, one of the vie ws showmg the interior of one of 
the car s rece ntlv built bv the Brush Electrical Engineerin g Company for the 
Metropolitan Di'.st ri ct Railway, and which was furnished with Hale & Ki lburn 
sea ts by G. D. Peters & Company. Another interesting view shows a sec tional 
,·iew of the rattan seating, which shows also the con struction of the rattan. 
Thi s r at tan sea ting wi ll undot:btcdly become more a nd more popular in this 
country. as it is cool and cleanly and can readily be washe d and kept clean. 

The Els,Yick Coal Company, of Newcas tl e-on-Tyne, has plac ed a contr act 
wi th Ern est Scott & Mountain, Limited, of the Close Works, Newcastle-on­
Tyne. for a c omplete electric pumping plant for its North Elswick colliery. 
_.\ featu re o f inte rest in connection with this plant is the fact that th e colliery 
company is proposing to take the cu rrent for d riving the pumps from the town 
supply mai ns. The pla nt consis ts of a Scott & l\.Iountai n horizontal slow­
speecl th r ee-throw r am pump, delivering 400 gallons per minute against a 
ve rt ical head of 8/JO ft., the pt:mps being driven by a Scott & Mountai n multi­
polar continu ons-cu rrent electric motor of 130 hp. the pump and motor being 
placer! at the shaft bottom rnd delivering to th e ri si ng main to bank. The 
curre nt will be taken from the supply company's mains to the shaft top, then 
down the shaft to the pumps in-bye, these cables being of sufficient capacity to 
transmit 150 hp at ;;on volts. the cahles heing insulated a nd heavily armored 
for protection in th e shaft. ..\nother installation recently secur ed by the 
same firm, is for an electric conveyor of the Brothers type for conveying 
rai lway m aterial from one side of the Victoria Falls on the Zambesi to the 
other. a nd also to be used in connect ion with the e rection of a bridge which 
the Cleveland Bridge & Engi nee ring Bridge Company is supplying. The 
electric conveyor consists of a h oist ing and traveling gear, which nms upon 
a wire rope, suspended from one si de o f th e fa ll s t o the other, the distance 
being 830 ft., a nd th e weight of th e rope and the load is supported at each 
end by balanced cantilevers. The wi r e rope is being supplied by T. & W. 
Smith, of Xewcastle , and the cantilevers a nd other work by the Cleveland 
Bridge Company. The current fo r driving this plant is gene_rated by a port­
ahle steam engine and dynamo on one side of the falls, the current being 
c01n-eyed across th e fall s by a hard-drawn copper conductor, and collected by 
r oller~. The firm i, now ver v busy with mining work, having con­
tracts in hand for \Valbottle Colli ery. Consett Iron Company, Limited, both 
these collieries being in the Newcastle district; also for the Wigan Coal & 
Iron Company. Limited . Xorth nlanchester. the Llay Hall Colliery, North 
\Yale,. and a numher of oth er important contracts. 




