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Sara toga as a Meeting Place 

THE STREET RAILWAY JOURNAL, 

114 Liberty Street, New York. 

Saratoga differs from any place selected in previous years 
for a convention of the American Street Railway Association 
in being a small city, but opinion is divided as to whether a 
decision to meet in Saratoga next year would be advisable. 
The place has many points to recommend it, and there is ample 
hotel accommodation which, for the most part, is fairly good. 
There is also present none of the outside entertainments which 
exist in a large city to distract the attention of the delegates 
from the meetings and from the exhibits. On the other hand, 
Saratoga is off the line of the main trunk routes, and for 
this reason is somewhat inconvenient of access, especially to 
visitors from the West; besides the arrangements made for the 
exhibits <luring the recent convention were by no means satis
factory. 

There is no association in the country at whose annual 
meetings the manufacturers go to such expense and 
trouble in exhibiting apparatus as at those of the American 
Street Railway Association. This fact has always constituted 
one of the most valuable features of the Street Railway Con
ventions, and all of the members of the Association are united 
in encouraging the supply men to make comprehensive exhibi ts 
of their apparatus at these annual gatherings. 

The exhibits have grown in number and size during recent 
years to such an extent that it has become difficu lt, we acknuwl 
c<lge, to find in many citi es a combination of convention hall , 
exhibi t space and hotel accommodations which is entirely sat is
facto ry. Nevertheless, we feel that we are voicing popular 

• sentiment not only of the maj ority of the exhibitors but also 
of the delegates, to whom the exhibit s constitute an important 
part of the convention, when we say that the faci lities for the 
exhibits at Saratoga were inferior to those which have existed 
at any convention since probably that in 189r. 

It was extremely fortunate that the conventi on this year 
was held during a period of fair weather, but it is easy to 
realize the discomfort and loss which would have been occa
sioned to all if the rain which prevailed <luring the four days 
just preceding the opening of the convention had continued 
<luring the days in which the associations were in session. 
Such an event, which was by no means unlikely, would have 
practi ca lly prevented all inspection of exhibits and would thus 
have deprived the convention, in the opinions of many dele
gates, of a large portion of its value. As it was, the exhibits 
as a whole, according to our observation, were not given the 
attention which has been extended to them in the past. This 
was undoubtedly in part due to the fact that many of the ex
hibitors were not favorably located, while the completion of 
other exhibits was delayed by the bad weather just preceding 
the convention. The fact that there were no facilities for the 
receipt and display of heavy apparatus was also a factor which 
affected the number and attractiveness of the exhibits. 

W e offer these remarks in no sense as a criticism of the 
selection of Saratoga as the meeting place in 1903. Many of 
the conditions could not have been foreseen, and others, it was 
thought, would be remedied. We believe, however, that the 
use of an adequate building to house the exhibits during th e 
convention, or at least a more satisfactory arrangement for 
this portion of the convention than employed this year, should 
be made a condition before Saratoga is again selected as a 
meeting place for the American Street Railway Association. 

The Proceedings of the American Street Railway Association 
In many respects the convention of the American Street 

Railway Association was a very successful one in spite of the 
very poor acoustic properties of the hall, which made it diffi
cult to understand the speakers unless one was only a few feet 
away. All of the papers prepared were of a high grade, and 
represented the most painstaking care on the parts of the au
thors. W e expect to discuss each of these papers in detail. 
but it is not too much to say of them that individually and 
collectively they constitute an important addition to the techni 
cal litera ture on street railway operation. 

There is a general feeling, however, that more time should 
have been provided for a thorough discussion of these papers. 
T hi s sentiment was expressed in the meeting by several dele
gates, who united in the belief that the time spent in excursions 
and other social features of the convention should be reduced 
if necessary to secure sufficient time for a thorough discussion 
of the papers. \Ve believe, with one speaker , that arrange-
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ments should be made fo r holding sessions in the morning, 

a fternoon and evening of each clay, if necessary, to accomplish 
the results for which the convention is nominally held, and 
that 110 other course is fair either to the gentlemen who are 

asked to prepare the papers or to those delegates who attend 
the conventi on to discuss the papers and hear the opinions of 
others on the topics under consideration. As an actual matter 
of fa ct, out of the eight papers on the programme, only one 

was presented <luri ng the fir st two clays of the session, and that 
paper was d iscussed by only three members. The other papers, 
which included all of those which were printed in advance of 
the meeti ng, as well as the important report of the Committee 
on Rnles. were considered in a single session, that on Friday 
morni ng, at which the election of offi cers also took plac e and 
the fi nal business of the A ssociat ion had to be concluded. 

The fa ult of this confessedly inadequate treatment of the 
literary and technical side of the S treet Ra ilway Convention 
cannot be laid at the door of any one indi vidual. It is partly 
due to the fact that t he social feat ures of the convention have 
a !most in sensibly encroac hed upon the periods assigned to the 

business of the Assoc iati on, and partly to the indifference of 
the delegates as a body in meeting promptly at the time of 
npeni ng the sessions. T he purpose out lined by Mr. E ly in his 
discussion of this subject to increase the va lue of thi s portion 

of the work of the Association wi ll , we beli eve, receive the 
snppnrt of the great majority of the members, and in view of 
the benefit whic h all de r ive from a careful consideration of the 
topi cs di scussed at the annua I meetings. no effort should be 
spared to condense into every session the greatest amount of 
business. 

\Ve <lo not intend to discuss here the proper procedure for 
securing the most valuable results from the meetings of the 

1\ ssoc iation, except to say briel1y that it should be similar to 
that followed by all other important bodies of thi s kind. T hi s 
i ncl u<les the assignment of topics at least six months before 

the meet in g of the Associat ion, the publi cation and distribu
t ion of papers and reports to be read to the members in ample 
time to allow of the study of their contents, the adoption of a 
programme indicating the days on which the different topics 
are to be disc ussed, the appoin tment of gentlemen to open the 
di sc uss ion on each of the topics, faci lities fo r the submission 
of pertinent'communications and requests for information by 
members who cannot be present, the prompt convening of the 
sess ions and allowance of plenty of time. to complete the pro

gramme arranged. \Ve bel ieve that if those members who are 
asked to submi t papers on different topics were assured of the 
careful consideration of t hei r papers whi ch such a plan as thi s 
would insure, there would be much less diffic ulty in securing 
authors than now exists. T he Associa tion is extremely fo r
tu nate at thi s juncture of its career in having as president a 
gentleman of the ability of l\fr. Ely, who made such an admir
~hle presiding officer during the sessions which have just 

passed, who will possess the confidence and support of the 
members in every step he takes to advance the interests of the 
Association, and who has al ready expressed himself as anxious 
to secure from the meetings of the Association the best pos
sible results. In Secretary Penington also the members have 
an offi cial who thoroughly understands the business of the As
sociation, whose conduct of the finances has established this 
department of the Association on a very firm footing, and whose 
efficiency and ability eminently fit him for carrying out any 
programme which the president-elect and the executive com
mittee may determine upon. 

The: Meeting Place in 1904 
T he question of the place of meeting in 1904 has wisely been 

left to the determination of the executive committee. As Mr. 
E ly pointed out, whatever decision is made as to the place of 
meeting, it should be thoroughly understood that the Associa, 

t ion ought not to look to the representatives of the local street 
rai lway company to provide fo r the social entertainment of 
the delegates <lur ing the convention. In his discussion of this 
topic, Mr. Ely paid a g rac ious tribute to the courtesy and hos
pitality extended to the Association by Hon. A. B. Colvin 

and the officials of the Hudson Valley Railway Company, as 
well as by the General E lectric Company 9-.ncl the Schenectady 
Ra ilway Company, ,vho also entertained the Association dur
ing the Saratoga Convent ion. T he trips afforded by these com
panies to the delegates, as well as the special trips to the 
visiting ladies, for whi ch invita tions were also extended, were 
most enj oyable and were appreciated by the recipients of these 
courtes ies. Every one in the Associa tion, however, realizes 

that the ente rtainment of such a large body as attends the 
meetings of the American Street Railway Association is an 
undertaking of very considerable magnitude, and that if the 

A ssociation should decide to meet next year in a large city it 
would be an appropriate action to take to relieve the local com
pany of the expense now requi red in its entertainment. 

Standard Rules for the Government of Employees 
The code presented by the committee on rules for the govern

ment of employees differs radically from that proposed last 
year; not only has the fo rm been mater ia lly changed but hardly 
any of the rules have been reproduced from the list' presented 

a year ago. T his does not mean, however, that the practice 
recommended by the Association is entirely different. The 
committee has been wi se in recasting the fo rm of the standard 

rules of the Association, and in doing so has adopted a different 
wording and arrangement than that previously used, and one 
which is much superior to that in the fo rmer code. This differ

ence can, perhaps, be more clearly expressed by saying that the 
new rules applicable to city practice, or those through Rule 72, 
comprise about 4000 words, with an addition of about 2000 

words on in terurban signaling, while the old rules consisted of 
about 13,700 words, with no special rules for interurban roads 
except about 900 words on the subjects of semaphore and color 

I 

signals. 
This condensation has been accompli shed principally by 

omitting a large part of the detail instructions for inspectors, 
depot masters, conductors and motormen. Instructions of this 
kind, whi le advisable in the case of individual roads, are usually 
not of such general application that they can properly form a 
part of a national code, and the members of the committee 
have done wisely, in our opin ion, in eliminating them. The 
committee might even have gone a step farther and omitted 
fo r the same reason a few of the present rules, such as possibly 
the one providing that the car shall stop only at the farther 
corner, and that passengers shall not be permitted to ride on the 
steps. T he practice recommended in each case, while it is the 
one generally observed, is not of such uniform adoption or so 
essential to sa fe ty in operation that it should be required of all 
companies. \Ve assume, however, that the rules were drawn up 

to represent the best practice in the opinions of the members of 
the commi ttee, and they are certainly worthy of the highest 
commendation for their conciseness, clearness and the oper
ating methods which they prescribe. 

Perhaps. the portion of the rules whi ch will attract the most 
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attention are those which are classed as "interurban rules," and 
which relate to flag, lantern and whistle signaling. In this 
department of the rules the committee has very closely followed 
the practice of the American Railway Association, adopting the 
method of signaling employed on the steam railroads. The 
only important departure from the steam railroad rules is in 
spacing of trains where no block signal system is in use, which 
in the steam railroad rules is 5 minutes, while in the electric 
railroading rules the space limit of r mile has been adopted. 
There is no doubt that, as developed during the discussion on 
this subject at the last convention of the New York State Street 
Railway Association, a space limit is safer than a time limit; 
but whether the space limit can always be followed in electric 
railway work is another question. W e do not presume the com
mittee intends to have this rule applied to single-track roads 
with turnouts where double-headers are used, as the rear car 
must catch up to the forward car at the turnout, and, whether 
it is good practice or not, must usually follow the forward car 
within a much shorter distance than a mile, unless the schedule 
is greatly to be disorganized. Nevertheless, such a rule is un
doubtedly advisable under many interurban conditions, and on 
a double-track road on which high speeds are attained the 
limit laid down by the committee is none too large. The fact 
that some of the longest high-speed roads in the country were 
represented on the committe~ is indicative of the satisfaction 
that this code of signal rules gives. It will be of interest, too, 
to mention that the committee had several conferences with the 

State Railroad Commissioners of New York, and that the rules 
as reported are satisfactory to these officials. This endorse
ment of the work of the committee should be gratifying to its 
members, and give confidence to· operating companies which 

adopt them that they represent the most advanced practice. 
The Association is to be congratulated upon the report of the 

committee on rules, and we believe that the advance made in 
the subject this year will be of the greatest benefit to the indus
try in establishing a national code, which is certainly greatly 
needed. 

Alternating Curre~t Distribution 
We have already covered in substance much of the matter 

contained in Mr. McCulloch's valuable American Street Rail
way Associatio_n paper, but certain portions of it seem to call for 
additional comment. On the whole it is a very discreet and 
judicious study of an interesting and difficult problem, and 

admirably summarizes the present state of the art. The sum

mary of present practice in power station construction is par

ticularly instructive. The salient points in which the designs 
of to-day vary from those of a few years since are the almost 
universal use of coal-handling machinery and mechanical 
stokers, the greater relative importance of the boiler room in 
the modern station, due to large generating units, particularly 

turbines, and a better practice as regards steam pressures and 
condensation. 

It takes a very short memory to run back to the time when 
compound condensing engines were regarded as a fad, quite 
~nworthy of the "practical" ( otherwise ignorant and un
trained) engineer. Even now a relic of similar tradition is 

found in the common prejudice against triple-expansion en
gines. When one considers the design of big city power stations 
the comparison should not be between compound engines and 
turbines, but with triple-expansion engines at 200 lbs. pressure 

and above and the highest practicable superheating. Such an 
engine, as foreign tests have very plainly shown, are capable 
of reaching an efficiency which is considerably beyond any-

thing yet reached with turbines. And while the turbine has a 
very fine efficiency over a wide range of load, this property is 
not a particularly valuable one in the class of stations here 
under discussion. If the turbine was available for direct

current generation, its high and uni fo rm effic iency would make 
it invaluable and unapproachable in small stations, but on the 
immense scale of urban central stations, with relatively steady 

load, this advantage is of comparatively minor importance. 
T here is, ho wever, a considerable class of stations to which the 
steam turbine is singularly well suited, but its usefulness in any 
particular case must be determined on its merits and not as

sumed as a general and established principle. 
Mr. McCulloch's tables of data upon alternating power sta

tions is very well worth study, as showing almost every phase 
of current practice. Perhaps the most instructive portion is 

that which g ives a clue to the average size of the sul.J-stations 
in use. It is observed from a glance that not a few of these are 

of a size that precludes any considerable gain over separate 

power stations so far as mere size is concerned. A s we have 
more than once pointed out, when a huge central station is 

subdivided into independent units of approximately the size of 

its sub-stations, the ordinary operating expense woul<l not be 

greatly changed by abolishing the sub-stations and replacing 
them by the " independent units." The gain by aggregation 

hinges on the cost of real estate and of fuel handling and water 
for condensation. It would be of great use to engineers if 

pretty full data were at hand on the relation of these specific 

charges to the total power expense in stations operated under 

various conditions. Cost of power, as usually given, includes 
no fixed charges, and the cost of handling fuel is seldom 

separated from the general cost of fuel. 
vVe are inclined to think the estimate given of the efficiency 

of the alternating transmission system in the paper under dis

cussion is somewhat optimistic. To begin with it omits any 

consideration of the raising transformers, which are, it is true, 

seldom used in city stations, but are likely to be as voltages 
increase. Then 95 per cent is a rather stiff figure for converter 
efficiency under practical working conditions, although it can 

conceivably be reached, and we very much doubt whether the 
losses in an actual working system from the generator switch

board to the direct-current bus-bars of the rotary can fairly 

be estimated at less than about 15 per cent. Often they will 
be more than this figure, as Professor Goldsborough's recent 

results show. The greatest chance for saving, in fact about 
the only chance for coming out square on the power bill in 
transmission to large sub-stations, lies in a possible reduction 

of the general direct-current feeder losses. The exact relation 

between the number of s~b-stations in a given area and the 
total amount of copper required outside of the trolley wires is 
not an easy matter to figure out. It depends on the nature of 

the network, and particularly upon the wandering of the load, 
which requires a somewhat increased total capacity of sub

stations as their number is increased. It is, however, probably 

safe to say that the total feeder copper for a given loss may 
vary nearly inversely with the number of feeding stations. 

If sub-stations with rotaries were more nearly automatic in 
their operation their number could be so increased as to gain 

very materially in efficiency or in cost of the feeding system. 

This phase of the matter has not received the attention which 
it deserves. We do not think that the subj ect of supply by 
alternating current versus supply by direct-current stations is 

one that admits of being judged by definitive laws. On the 

contrary, the choice of the most economical sys tem in a g iven 
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case demands a deal of skill and finesse. T he present fas hion 
is fo r sub-s tations with rotaries, Lut as we have many times 
remarked, data on the actual performance of such systems are 
rather scant. We wish the .Metropoli tan system and the Boston 
Eleva ted system, the types of the alternating and direct-current 
feeding systems, would come to a fri endly show-do,vn for the 
l>e nefit of the street railway fraternity at large. 

Freight and Express Service 
The paper presented on this feature of interurban electric 

operat ion Ly J. B . .McClary contains not only the experience of 
the company with which the author is connected Lut that ac
<Juired Ly a la rge number of proper ties throughout the country, 
especially in the Middle West. Mr. McCla ry has gone very 
thoroughly in to the investigat ion of this subj ect, and during 
the last year has communicated with most of the railway man
agers who have given it any consideration whatever. I n re
sponse to about 500 inquiries for data, replies were received 
from 182 companies, and the information conta ined therein has 
Leen very carefully compi led and classified, so that the fo llow
ing summary may be said to represent fair ly the present status 
of this industry. 

The 182 roads from which reports were received included 71 
that are now engaged in this traffic, and II I that have thus far 
confined themselves exclusively to the transporta tion of pas
sengers. Of the 71 roads upon which freight is car ried 45 
admit that it is profitable and that they contemplate fu rther ex
tens ions along this line, and only 9 report that whi le -they a re 
engaged in this work they do not think well of it. Of those not 
now carrying freight and express 37 look upon it as a most 
attract ive feature, and 17 are convinced that it could Le done 
pro fi tably. Special considerations have in some cases kep t the 
tro lley companies £rum inYading this field when they might 
do so with profit. 

Mr. M cClary presents some interesting data regarding the 
character of the service which is given and the results as they 
appear to the railway manager. Thirty-five roads use the steam 
rai lroad classification of their States or railroad districts, others 
have ra te sheets of their own based upon local conditions and 
genera lly much lower than the steam railroads. Thirty-e ight 
have depots at terminals and along their lines, and nine say they 
have none. Eighteen handle steam railroad cars on their line, 
Lut this cannot be done in many cities and towns, excepting on 
the outskirts and suburbs, where factories and mills are located. 
F ifty roads have separate freight cars or trains, three have 
tra ilers attached to passenger cars, and eight handle packages 
on passenger cars. Several have tried the experiment of run-
11ing wagons in the pr incipal towns along the route to collect 
parcels from shippers and to deliver them to the consignees. 
It was thought that this would prove a great inducement, but 
the reports seem to indicate that thus fa r at least it has not 
proved a profitable undertaking. It seems to Le the consensus 
of opinion that a service of th is character should be organized 
and conducted Ly a local express company ent irely independent 
of the railway organization, although, of course, there is no 
reason why it should not be controlled by the same interests; 
in fact, it has been deemed advisable to have the stockholders 
of the railway company and the express company identical, in 
order to insure retaining the Lusiness when it has been de
veloped to considerable proportions. Five cases of thi s kind are 
reported in the paper under consideration, but there are doubt
less many more examples of this practice throughout the 
country. Under such an arrangement it is usual for the ex
press company to pay the railway company a certain amount 

fo r cars or space, or a percentage of the gross receipts, thus 
relieving the ra ilway of all responsibility excepting merely the 
hauling of the goods, while the express company attends to the 
minor cletails, fo r which its organiza'tion should be better fitted. 

Many of the roads are using a ticket or tag system, which 
simplifies matters and admits of much more economical opera
tion, especially where the volume of business is comparatively 
small. T hese tags a re sold in large quantities to patrons of the 
company, and each has a certa in valuation, so that packages of 
diffe rent sizes may Le sent merely by attaching a ticket repre
senting the equivalent of the rate to carry it to its destination. 
T he practice of several roads in this particular is described and 
illustrated very clearly, and their methods of accounting and 
rates for service shown. 

I t is evident that the interest in this subject is constantly 
growi ng, and the reports obtained by Mr. McClary warrant 
the assumption that the ra ilway companies a re working upon a 
much better basis now than at any fo rmer period, although it 
is apparent from the repor ts that many a re carrying on this 
branch of the service a t considerable loss, and others are still 
adhering to slip-shod methods, which must of necessity prove 
expensive and retard their progress. T his, in some cases, is 
due to the fact that the fac ilities are inadequate, but in many 
it is simply poor management. In any event it must be con
ceded that it is the part of wisdom for the manager to look 
carefu lly into the problem before committing his company to 
such an important and radical innovation. In the first place, 
the investment required fo r properly developing such business, 
and then for handling it a fter it has once been established, is 
much larger than is usually ant icipated. T his has broug~1t 
many of the pioneers in this department to grief, and it ex
plains to a considerable extent the failu re of some of the com
panies mentioned herein. Again, the possibilities of certain 
fi elds had been overestimated, and some were already occupied 
Ly steam lines having much Letter facilities than the electric 
companies could possibly hope to command at the outset. This 
handicapped the newcomer, and oftentimes the fa ilure of the 
ser vice in the earliest stages condemned it for all time"with the 
shippers who were di sappointed. These are only a few of the 
reasons which have made the freight and express business a 
ticklish proposition fo r electric railways to under take. Ex
perience in this branch, although dearly bought, has proved 
extremely valuable to those who are now engaged in developing 
important properties. We are not prepared to go as far as Mr. 
McClary in asserting " That electr ic ra ilways can serve the 
public in transporting passengers to their satisfaction is proof 
that they can surely serve the same people in haul ing freight 
and express matter, and do it safely and profitably." On the 
contrary, they are ent irely different propositions and depend 
upon different condit ions. But we do believe, and we think that 
it must be admitted even by those who are not favorable to this 
innovation, that there are splendid opportunities in this line, as 
are exemplified by the experience of several of the companies 
operating in the vicinity of Saratoga. 

The Status of the Steam Turbine 
Mr. Emmet's Association paper is a most interesting account 

of the evolut ion and capabilities of the Curtis turbine, which 
has already forced its way into commercial prominence. The 
turbine generator, as developed by the General Electric Com
pany, is certainly a very str iking and successful machine, and 
the probable effect of this development on future central station 
practice is a highly interesting subj ect of discussion. As be
tween the Curtis and other fo rms of steam turbine it is not 
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um purpose to institute comparisons. In due season, when tur
hines have been long enough in use to furnish adequate data, 
such a comparison would have force, but at present the whole 
class of turbines rather than any one form is on trial. The 
Curtis machine presents many striking features of design, par
ticularly the vertieal shaft and eleetrical valve gear. The de
sirability of the former feature is a question of fact rather than 
of theory, involving the use of daring meehanical expedients, 
which must he judge<t hy their results after eonsiderable ex
perience. We see no reason why the vertieal shaft design 
should not be suecessful, eonsidering the nature of the lubriea
tion, but whether it presents any material advantage praetically 
over the horizontal shaft turbine, save in the matter of floor 
space, remains to be seen. And considering the faet that tur
bines are not yet adapted to use with direct-current dynamos, 
which must nee<ts he located near the eenter of loa<t, we are 
inclined to think that economy of floor space is a matter to 
which overmueh weight is at present attached. The eleetrieal 
valve gear, too, must be ju<tge<t by its results-it certainly is 
not vital to the success of the turbine, and if it should be ad
visable to turn to a purely mechanical gear the ultimate use
fulness of the turbine will be in no way impaire<t. 

The main question is the final economy of the turbine as a 
prime mover for general purposes. It has many strong pojnts 
in its favor-the very high meehanieal efficiency, the ease of 
using superheated steam, an<t the high rotative speed so well 
adapted to the <tirect connection of alternators. The low fric 
tional losses insure high efficiency over a wi<te range of load , 
an<t the whole combination is most eompact and easy to operate, 
which tends to keep down the cost of power. On the other 
hand, the turbine runs at enormous peripheral speed, which 
reduces the faetor of safety. Still more tremendous, the con
densation must be exceptionallyperfect to insure high effici ency, 
and the actual working efficiency is not yet definitely known. 
We greatly regret that Mr. Emmet was unable to give the fin al 
results from the tests of the splendid 5000-kw unit installed in 
Chicago, which would have thrown a great deal of light on 
the economics of the situation. It has alrea<ty been shown by 
numerous tests that turbine generators of some hundreds of 
kilowatts eapacity are eapable of remarkable results, quite 
comparable with those attaine<t by first-cla ss compound eon
densing engines. But how about the larger units? Are they 
able to cope in point of steam eonsumption with high-pressure 
triple expansion engines, working with high superheating and 
giving results like those obtained from the Sulzer engine noted 
in Mr. Dawson's recent paper? Unless they are so able the 
bitter necessity for keeping <town the fuel bill will tell some
what against them. Good as the turbine is we are by no means 
convinced that the reciprocating engine is a dea<t dog yet, anrt 
the competition now in evidence will have the result of im
proving the economy of both elasses of machines, for which 
the ourchaser shoul<t be <tuly grateful. 

We think, also, with one of the speakers at the session on 
Thurs<tay, that they err who un<terestimate the capabilities of 
the gas engine. It is a grievous mistake to judge these engines 
by the wheezy little abominations with which Americans have 
until recently been contented. It is highly probable that both 
the first cost and efficiency of the gas engine will be greatly 
bettered in the near future, and we do not believe the <tcprecia
tion on the large units will he so serious as many believe. As 
the price of fuel rises it looks now as though we should he 
treated to a magnificent triangular competition between gas 
engines, steam turbines and improved steam engines, and the 
hiP-her the cost and the lower the rate for money the less first 
cost will eount in the game. 

1Teanwhilc, the turbine has unquestionably a great field hc
iore it. In certain lines of electri cal and other work its known 
eeonomy is ample to insure it precedence and to give it a very 
material advantage over all competitors. If it shall prove 
feasible to arrange the turbine for dircet coupling to contin
uous-current generators, the scope of turbine work will be 
enormously widened, and this step in advance, though difficult , 
is one whieh should be taken if possible, and taken at once. 
Meanwhile, there will he accumulatccl in the very near future 
a vast store of practical experience which will show definitely 
the uses and limitations of the turbine. In any event we can 
elearly see that there are to he notable improvements in the 
economy of prime movers within the next few years, to the 
great a<tvantage of their users. . We applaud the skill and 
daring of the engineers who have already brought the turbine 
to so promising a position in the art. ancl wish them the best 
of luck in the struggle for supremacy upon which they have 
now fa irly entered. T hey cannot be definitely rep ulsed, for 
part of the field is already assured them, and every hard-won 
gain wi ll be a gain for the world as well. Tmprovement in 
prime movers is of so great importance in the world's industry 
that he who makes it is a benefactor. 

Th~ Supply Dealers• Association 

For some time past there has been a feeling on the part of 
many of the manufacturers who make annual exhibits at the 
Street Railway Association, as wel l as that of many of the 
members and leading official s of the Association itself, that the 
interests of both could be promoted by an intelligent plan of 
co-operation between the executi ve committee of the Associa
tion an<t the supply men. Heretofore all of the work of pre
paring for the convention and all the details relating to the 
exhibits has devolved upon the officers of the Association or 
upon the local committee appointe<t by them. The supply men 
attend the conventions upon exactly the same basis as they did 
ten or fifteen years ago, when their number was one-half or 
one-quarter what it is at present. They are practically the 
guests of the Association and are permitte<t to attend the meet
ings and participate in all of the excursions an<t other e11ter
tainments which may have been provi<te<t. The only <tiffer
ence in treatment between a supply man at the convention an<t 
a delegate is that the former, not being a member of the Asso
ciation, does not have the right of the floor during debate an<t 
that he has to pay no annual dues. 

The representatives of many of the supply houses have felt 
for a long time that they woul<t he glad to reli eve the Street 
Railway Association of mueh of the detail work connecte<t with 
an annual convention, or in some other way to assist in the 
success of the meetings to which they are invited. While this 
sentiment has been respecte<t, it has been accompanie<t, in the 
min<ts of many of the members of the Association, with a feel
ing that the Association coul<t preserve a more independent 
course if all arrangements for the annual conventions were 
carried out <tirectly by its own officials. This i<tea has to a 
considerable extent passed away, an<t it is now the opinion 
of many members of the Association that an association of 
the supply men, if conducted along the proper Jines, would be 
advantageous in affor<ting a means for frien<tly co-operation 
between those who make the exhihits at the annual conventions 
and those who inspect them. We give the details, else,vhere 
in this issue, of the appointment of a committee at a meeting 
of the supply men at Saratog-a to organize such an association 
and confer with the executive commi ttee of the American 
Street Railway Association on the subjeet, 



PROCEEDINGS OF THE SARA TOGA CONVENTIONS 

THE AMERICAN STREET RAILWAY ASSOCIATION 
T ll URSDA Y'S SESSION 

V ice-President E ly called the meeting to order on T hursday, 
Sept. 3, at IO :15 a. m. 

T he Vice-President- T he first business whi ch we shall con
:- ider this morning is the matter which was under considera-
1 ion at the time of adjournment yesterday-that relating to 
the carrying of the United States mail. T he chair understands 
that Mr. Grant has a resolution to offer on that subject. 

Mr: Grant- Mr. President, I offer the fo llowing resolution : 
Resolved, That the president of this organization be empowered 

to appoint a committee of three to confer with the Postmaster
General in relation to compensation for the carrying of mail by 
interurban cars, fo r mail in pouches and mail cars in ci ti es · said 
committee to enter upon its duties fo rthwith and report t~ the 
secretary of the Association immediately upon the completion of 
its work. 

T he resolution was seconded and adopted. 
T he Vice-P resident-We will now take up the paper by W . 

I .. R. E mmet on "Steam T urbines." 
lVIr. E mmet's paper is published in thi s issue on another 

page. 
The V ice-President-Gentlemen, the paper is open for dis

cussion, and we are all very much indebted to Mr. Emmet 'for 
the valuable paper whi ch he has presented to the meeti ng. I 
will ask J ohn I. Beggs, of l\'l ilwaukee, if he will kindly open 
1 he discussion. 

Mr. Beggs-I did not expect to be called upon to discuss this 
fJ lles tion of steam turbines- the request to do so is a surpri se, 
yet it is a subj ect I am deeply interested in, as I beli eve is also 
every other member of this Association who is required to 
spend such a large amount of money as we are called upon to 
do in producing steam. I have listened with a great deal of 
interest to l\fr. Emmet's paper, havi ng discussed the subject 
personally with him to some extent, and having a great deal 
of confidence in l\fr. Emmet's engineering skill and in hi s pre
dictions. It was my pleasure and pri vi lege some years ago to 
be associated with M r. Emmet. 

T beli eve tha t engineering circles generally are waiting wi th 
a great deal of interest the results of the tests now being 
made in the power plant of the Commonwealth E lectric Com
pany, of Chi cago, upon the fi rst 5000-kw turbine uni t that has 
heen installed. I went to see the turbi ne dur ing the time of its 
construction, and I am very hopeful that the prediction of the 
General E lectric Company that steam turbines would come into 
quite general use, and whi ch they have given us reason to 
<'xpect might be reali zed, is about to he fulfill ed. I have had 
considerable doubt about this at times, fo r the r eason that some 
of the most eminent, I may say those among the very fi rst 
engineers of this country, those whose reputations have been 
tested hy almost a half century of work, whose experience is 
la rge, have given expression to a doubt as to the successful 
operation and economy whi ch would be shown by the steam 
turbine. Being pretty closely brought in contact with some 
of those engineers, and having discussed the question with 
them from time to time in the past two or three years, I 
naturally have had greater doubts upon the question of the 
steam turbine than I might otherwise have had. But I am 
hopeful that the predictions now made for the steam turbine 
a re about to be ·realized. I do not see, however, that there is 
anything we can do except to wait unti l the curves and tests 
whi ch Mr. E mmet indicates are going to be made have been 
made and we have the results before us. 

In thi s connection I desire to throw out a suggestion as to 
whether or not, about the time that the steam turbine has 
reached the stage of per fection suggested by l\fr. E mmet and 

the manufacturers of it, there is not a new power now loomino-
• • ' b 

up which may as far surpass the steam turbine as the steam 
turbine surpasses the reciprocating engine, at least so far as 
the matter of economy goes. I refer to the gas engine. We 
have given considerable thought to it for the last two years. 
If the predictions made for the gas engine, in using gas now 
produced as by-products, or in using the ordinary illuminating 
gas or producer gas from plants installed in connection with 
our own steam plants , are carried out, we can cut the cost of a 
kilowatt-hou r of current, no matter how high the economy of 
the plant may be, in half, and possibly reduce it two-thi~ds in 
cost. I think this is an important question. There is one large 
engine building concern in this country which has recently 
acquired the right to build in this country the Nuremberg 
gas engine. They propose to have one of these engines in
stalled in St. Louis twelve months hence. There is also a 
3000-hp gas engine to be direct-connected to a 2000-kw gen
erator, whi ch it is likewise proposed to install in the St. Louis 
Exposition. In the Northwest, where coal is such a factor 
that we are paying $3.50 fo r 2000 lbs. for screenings, which 
fou r years ago cost us only $1.70, you can appreciate that any 
device which will , bring down the cost of producing steam is 
of great moment. T he element of power in the cost of oper
ating a car mile to-day becomes a very serious questi9n, and 
if the cost of generating the power can be cut in half, and that 
without the use of a steam power plant, anything which will 
tend to that end becomes a very important factor. 

As I said at the outset, I appreciate very greatly the labor 
Mr. E mmet has personally put on thi s question, because he has 
devoted two or three years of his t ime almost continuously to 
the matter of steam turbines. I also appreciate the efforts of 
the General Electric Company to reduce the cost of steam tur
bines-that is one of the important elements in the proposition. 
Some of you gentlemen will recollect our discussion at Detroit, 
and when the paper was read at that time the author of it, I 
have no doubt inspired by the manufacturers, was generous 
enough to propose to give us the steam turbine and the gen
erator with it at a cost not exceeding that of the reciprocating 
engine and the generator. I remeinber at that time that I 
raised the point that the cost of the production of that unit 
must be very greatly under that of a reciprocating engine and a 
generator. I am pleased to state that we can now buy a steam 
turbine unit, such as has been described this morning, the 
entire unit, for about the cost of a reciprocating engine. That 
much progress has been made in eleven months. The paper 
presented at Detroit was by a representative of the Westing
house Company, building the Parsons turbine, and I took 
direct issue with him at that t ime that the users of this ap
paratus were entitied to some of the saving that was effected 
in the greatly reduced cost of producing the apparatus. I do 
not think I am divulging any secret when I state that the cost 
of this unit is greatly reduced ; in fact, inquiries which I have 
made, of recent date, indicate that I can buy a steam turbine 
unit, with generator complete, at about the cost of a recipro
cating engine of equal capacity; of course, with the slower 
speed of the r eciprocating engine the cost of the generator 
becomes one-half of the engine itself-in other words, the cost 
of the generator on a reciprocating engine, running 75 r. p. m., 
is about one-half the cost of the engine. That amount is 
saved in the turbine, and that is important. .I may say further, 
that one element which will come up in the question of the use 
of gas engines will be the greatly increased cost of the engine 
itself. It is a question of commercial calculation, as to whether 
the greatly increased investment will be saved in the greatly 
reduced cost of producing power. 
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The Vice-President- This is an interesting subject, and Mr. 
Heggs' remarks are of much value, and I hope that others 
will take part in this discussion. Referring to the very in
teresting subject of gas engines, of which Mr. I3eggs spoke, I 
might merely allude to the fact that in the new plant of the 
Lackawanna Steel Company, at Buffalo, by apparatus quite 
simple in its nature, the escaping gases from stacks of the 
blast furnace and the ovens are recovered, washed and con
ducted to the engine room, where they are used as fuel, costing 
nothing to the plant, yet supplying fuel for an installation of 
40,000-hp of gas engines. I have seen the plant several times. 
The engineer in charge is a Russian-of course, you all know 
that in the matter of gas engines, their manufacture and use, 
we are far behind Europe. I think the units are of 2000 hp 
each, perhaps there are some of 5000 hp, hut my impression is 
that most of them are 2000-hp units. 

Mr. Beggs-I wish to say a word further. It is a very im
portant point, particularly to investors in these properties. 
We have sometimes on that account to look at matters dif
ferently than from the purely operating standpoint of these 
plants. The tendency of the time is for consolidation of elec
tric railway and electric lighting properties in the various 
cities. It is a natural combination in the interests of the 
public; the public gets the benefit of it. There has been formed 
in the West a large manufacturing establishment to produce 
coke for domestic use, furnace and foundry use. This com
pany is building eighty ovens at the present time, and has 
some 28 acres of land, and in the manufacture of the coke 
their gas becomes a by-product. 

E. G. Connette, Syracuse-It occurs to me, Mr. Chairman, 
that while the discussion of the gas engine is interesting, the 
real subject of discussion is steam turbines, and that is what I 
think the members of tf1e Association would like to have con· 
sidered. • 

The Vice-President-I was about to suggest that perhaps it 
is not quite correct to enter upon a discussion of gas engines 
at length, when the subject of steam turbines is up and such 
a fine paper upon that subject has been read to us. 

Mr. Connette-That is what I refer to. I suggest, how
ever, as the gas engine question is a very interesting one, that 
the executive committee might take cognizance of the fact 
and have the matter brought up at the next annual convention 
for discussion; but I think it would be proper, in deference to 
Mr. Emmet, who has presented this able paper, that we should 
discuss the question of steam turbines. 

C. 0. Mailloux, New York-I would claim your indulgence 
for a few minutes of your time for the purpose of discussing 
the relation between the gas engine and steam turbine, although 
it has just been pointed out that a discussion of the gas engine 
is not exactly relevant to the subject before the house; but 
it seems to me, since the matter has been brought before the 
house, that I would be negligent in my duty to my fellow 
delegates in this meeting if I did not also contribute the in
formation which I have in regard to the relationship or com
parison between the two. I have had occasion to investigate 
the question of gas engines, as well as the question of turbines, 
in my professional capacity to my clients, and I think I can 
sum up my view of the applicability of the gas engine by the 
old, trite saying, "Circumstances alter cases." I find it makes 
all the difference in the world whether you get gas for nothing 
or have to produce it. In a case where the gas costs nothing, 
as at Buffalo, or in places similarly situated, or the gas is 
cibtained at a cost which is below 20 cents per 1000 cu. ft., I 
think gas engines will undoubtedly be more economical, or at 
any rate as economical, as steam turbines, especially when coal 
is relatively high. But when the po:Ver producer is compellerl 
to produce his owµ gas the situation is quite <lifferent. I harl 
occasion to institute an interesting comparison recently in the 
case of a plant of 15,000 kw, where I received estimates from a 

concern that offered to do the entire work by gas engines
the same gas engine as is used in Buffalo-and where I als,1 
had estimates based upon the use of steam turbines. I t is for 
that reason I thought I would speak of th is comparison, since 
it is a case in point. I found as the first point in the com
parison that in the gas engine system the largest unit was 
about 2000 hp. It would be necessary to have something like 
ten units, and, therefore, a larger building would be required 
for the plant, and a larger maintenance account, because the 
number of units is greater The gas engine is not a simple 
device and has a certain maintenance account. I found, also, 
in order to get the economy promised to me by the representa
tive of the system, that I would have to go into the chem ical 
business-in other words, I was told that out of the combustion 
of the gas or manufacture of the gas, I would get certain 
chemical by-products, and would have to go into the chemical 
business to sell them. I understood that in an installation of 
3000 kw there would be something like $50,000 a year or more 
recovered in the form of chemical by-products. The principal 
objection was that it required an initial outlay of over $1,000,-
000-that was the crucial thing. If you consider the interest 
upon the extra initial investment-the depreciation, insurance, 
taxes and all things which constitute fixed charges, you will 
find you must have greater efficiency and economy in your coal 
to come out even. In that particular case I found that instead 
of coming out $roo,ooo ahead as against the stea111 turbines, 
we would be more nearly that much behind each year. It is 
needless to say I did not advise my clients to adopt the gas 
engine plant in that case. On the other hand, I had a case of 
a pumping plant in Mexico, where coal is $15 a ton. delivered 
on the mountain 700 miles from the nearest coal mine. I found 
in that case a gas engine, operated with producer gas, though 
it might cost more than the steam turbine, would pay for itself 
in something like three or four years. The pumping duty is 
constant and it lasts 24 hours a day. There is an ideal load 
curve, which is an exactly suitable condition for the best 
economy to be obtained by the use of the gas engine. 

I also had occasion to investigate a case in Arizona, where 
the power was to be used for lighting and traction, and found 
in that case that the cost was very nearly even. The company 
was one which produced gas as well as electricity. They make 
the gas and could procure it at the lowest cost, but after a 
careful investigation they decided to adopt steam turbines. 
Further investigation in the case shows that in the present 
state of manufacture the cost per kilowatt of the gas engine 
outfit is at least twice that of the steam turbine outfit. I have 
had a station operating under my direction ·which has been 
installed for a year, running one unit per year, and for the last 
five or six months running two units of 400 kw each. The 
results have been extremely satisfactory and we have recently 
ordered two units of 3000 kw each. I do not think I am telling 
any trade secrets if I state that the cost per kilowatt for the 
last two units ordered is under $28 for the unit installed, not 
including- the piping or condensers. , 

The great point in the steam turbine which appeals to me, 
as the result of my experience, is that it enables the station 
equipment to be greatly simplified, not only in detail, hut also 
in those things which eventually tell on the maintenance. You 
have fewer parts; there are no adjusti ng parts and various 
other things of that kind are much si mpler in the steam turbine. 
But there is one other feature which is, I think, of the greatest 
utility, and that is the abi lity to apply superheat in th e use of 
the steam turbine. I pointed out in the discussion last year 
that there is no limit to the superheat that you can apply in tli~ 
case of the turbine; there are no conditions of lubrication tn 
inipose limitations; no packing, nothing to preyent you frorn 
applying all of the superheat possible to get. The steam tur
bine is related to the question of the design of th e plant in 
another way-heretofore we ha\·e been accustomed, when we 
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wanted a higher efficiency in our steam-producing outfit, to 
consider the introduction of fuel economizers. We have also 
been obliged to resort to extremely high steam pressures. We 
find with the steam turbi ne, allowing for ample superheating, 
with a moderate steam pressure, 150 lbs., which is high as 
compared to ten yea rs ago, but low as compared with the prac
tice of to-day-with a steam pressure of 150 lbs. and super
heating up to 600 degs.-it is possible to get as good economy 
as with, perhaps, 175 lbs. or 180 lbs. of steam pressure, using 
fuel economizers. The cost of the station is less, the expense 
of running is much less, and, all things considered, the cost of 
producing power is much reduced. 

The only possible drawback which I have thus far had 
brought to my attention connected with the steam turbine, is 
the fact that it is not economical without condensation, and in 
fact without very good condensation. One needs with the 
steam turbine a very good vacuum, and I have experienced 
some difficulty hitherto in getting a satisfactory vacuum ; but 
others have attained it, and I have no doubt that I shall be able, 
by slight changes which I contemplate, and which I shall intro
dttce in new apparatus, to overcome the difficulty. I feel con
vinced that the design of the condensing outfi t requires much 
more care and involves some more cost, perhaps $3 or $4 per 
horse-power. for the con<lensing outfit of the turbine than for 
the condensing outfit of the ordinary engine. I know from the 
results obtained that there are no difficulties which lie in the 
way of carrying out perfectly a system of condensation giving 
results which would lead to the best economy; and I do not 
know of any other respect in which, even in the present state 
of the art. the steam turbine is inferior to the other method. 
\Vhen you consider the saving of space in the building, the re
duction in materials, oils, supplies, etc., there is no doubt that 
if the pounds of steam were the same there would be a saving 
in the use of the turbine. In conclusion, I will say that while 
J was a strong partisan of the steam turbine last yea r, as the 
result of my experience during the past twelve months I am 
to-clay a stronger advocate of the steam turbine than ever. 

J. G. \Vhitc, of New York-I assume many of the gentl e
men are in practically the same position as myself in reference 
lo thi s important subject. Prohahly most of those who have 
given the subject any consideration appreciate the necessity of 
high vacttttm, and also the advantages of reduced space, saving 
in initial investment, oil and other supplies; bnt what most of 
us want to know is what can be depended upon as to reliability? 
Can we install steam turbines to-day and he certain that they 
will start off without serious interruption. or at least that 
after a few weeks of operation they can be depended upon to 
take np the regular load and carry it day after day? On th is 
particnlar point I wish to ask a question of Mr. E mmet and 
Mr. Mailloux. Mr. Emmet. fo rtunately for all of us, does not 
cla im that either he or his company is infallible. He is frank 
in acknowledging the developmental defects which must come 
into any large new experimental work, and for that reason all 
of us have a great deal of confidence in any statement made by 
him. Mr. Emmet talks very frankly to us, when he is speaking 
to 11s informally, and it may he that on such occasions he makes 
statements which he would not care to have published; but I 
wish to ask him what can be depended upon in the steam tur
bine as to reliability? I understand that at Newport there 
are two turbines in operation, the original one of which gave 
considerable trouble in its experimental stages, but is now said 
to be on a regular working basis and running with consider
able regularity, and also that there is a second unit. which 
I understand is in operation and running satisfactorily. I also 
ask Mr. Mailloux as to how many stoppages there have been 
during the last sixty days, or some definite period, in the plant 
to which he referred. My object is to get a statement of what 
we could naturally expect from an installation of two. th ree or 
four turbines, as to perfect reliability of service, 

The Vice-President-I will ask Mr. Emmet, in answering 
Mr. White's question, also to close the discussion as far as 
he wishes and say anything further he desires upon the subject. 

Mr. Emmet-We have had experience with two turbines, 
one of 600 kw in Schenectady, which is of the older type, and 
a vertical shaft turbine at Newport, which is of the newest 
type. The machine at Schenectady involved no radically new 
or peculiar mechanical devices, and was put in service two 
years ago, and has run almost continuousiy without having any 
interruption of service or trouble of any kind. The machine 
located at Newport has carried its load continuously, and it is 
only through an excess of conscientiousness that in the paper 
I refer to any of the troubles we have had, because there have 
been practically none which interrupted the service. We have 
made a record of all stoppages, and I think there were three 
stoppages whi ch interrupted the service in Newport be
tween June and September, and the longest stoppage was less 
than 20 minutes. T his, however, was inspired by a certain 
amount of trouble going on in the valves, which had to be cor
rected from time to time. However, the Newport machine, 
as it stands, if it had to be kept in its present condition, without 
improvement, and simply maintained by the renewal of those 
valve parts as they give out, would be maintained and run at 
a small fraction of what it would cost to maintain any recipro
cating engine of equal capacity. 

In comparing turbines and gas engines I thin1< Mr. Mail-. 
loux's statement of the comparison is a very just one-it is 
purely a question of the cost of fuel; that is, with the turbine in 
its present state of development. The actual fuel economy of 
the gas engine in its greatest sta te of perfection is greater tha~ 
that of any steam engine heretofore produced. However, the 
very highest results obtained so far with steam turbines, in 
the matter of fuel economy, that is, actual consumption of com
bustibles, are not so far below the thermic results obtained 
from gas engines. The very best gas engine that has ever been 
operated on a theoretical basis produced a fuel economy some
thing like 32 per cent total work units or mechanical equiva
lent from the heat in the coal. T he best results produced with 
highly superheated steam under favorable conditions 1 cannot 
exactly quote, bu t the thermal economy of the steam turbines 
would be somethin g like 23 per cent or 24 per cent. The gas en
gines which actually operate on commercial basis do not run 
anywhere near the engine which had an efficiency of 32 per 
cent. They run nearly 26 per cent or 27 per cent, and while they 
compare favorably with ordinary engine performances, they 
are not very much in advance of the best steam turbine per
formances. F urthermore, the cost of the gas engine is, as Mr. 
Ma illoux says, possibly twice the cost of the steam turbine 
unit. If, however, the steam turbine unit is credited with the 
possible simplifications which surround it, the difference will 
be much greater. The steam turbine needs no heavy founda
tion. A power station for boilers and turbines could be floated 
on 3 ft. of concrete on any salt meadow, and a like inexpen
sive st ructure made to shelter it, and its efficiency be as good as 
if it were installed in the most expensive station. There will 
be si mplifications in this direction-the ideal turbine station 
which will be far removed, maybe, from the city, will be laid 
out more on the lines of a coal yard, or any similar place, than 
on lines where a large and expensive building will be required. 
On thi s basis the difference of cost will be greater than Mr. 
Mailloux stated, and even now, if we capitalize the difference 
in fuel consumption between the two engines, it will not cover 
the first cost. 

Furthermore, the turbine is ideally simple and the gas 
engine is very complicated. Everyone knows how simple the 
steam turbine is in a proper state of de~elopment. The only 
experience we have had in this country with steam turbines 
is with very new steam turbines. The troubles now experi
enced, we think, are of a purely temporary character. The 
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steam turbine, as it will be in six months from to-day, can be 
operated by a child indefinitely, virtually without maintenance. 
The wear and deterioration is nothing and the whole plant can 
be reduced to an ideal condition of simplification. Against 
this we must consider a gas plant, in which gas must be pro
duced, and in which an immense maintenance cost goes on in 
connection with deterioration and renewal of converters and 
mechanism which must be attended to-the maintenance of 
engines twice the size of steam engines, twice as complicated 
and less perfectly lubricated. The gas engine is a gasolene 
automobile on a large scale, and perhaps some of you have 
had experience with those machines; whereas the steam tur
bine is as simple as an ordinary grindstone. Naturally every 
one is interested in the development of the gas engine, and we 
all realize that some day, if coal continues to increase in cost, 
and ga; engines are improved at the same rate that the turbine 
has been improved, the time will come when fuel economy 
will be the only consideration and gas engines will come into 
more extensive use. I think, however, the introduction of a 
steam turbine is certain to give the gas engine a long set-back. 

Mr. Beggs-I rise to a question of personal privilege. I 
presume I should feel rebuked by our good friend Mr. Con
nette's remarks. I do not, however, and I have no apology to 
make, either to the Association or to the writer of this very 
able paper upon steam turbines. I think it is perfectly germane 
to this question and vital to it that in considering the methods 
by which we shall produce electric current, that if there is 
any other question directly connected with it, it is important 
this Association should know it and give consideration to it at 
this time. The closing remark of Mr. Emmet is the very point 
I wanted to bring out before this convention. It is only eleven 
months ago that we were told the cost of a steam turbine unit 
was double what it really is to-day. What brought that about, 
gentlemen? It is obvious, from discussion, it is because of 
competition between the builders who have acquired the right 
to construct steam turbines in this country. With regard to 
the gas engine in this country, we are in the same position that 
we were in three years ago with respect to the steam turbine
we scarcely know apything about it . Even the builders of the 
steam turbines to-day question whether it is not more economi
cal and more advisable to install units of 2000-kw capacity 
than units of 5000-kw capacity. There is a 3000-hp gas en
gine being built at the present time for installation in St. Louis. 
I feel that it is becoming a question with many of us whether 
we get all the benefit we should from our meetings. If we are 
not to be at liberty to discuss the papers which are read at the 
meeting in any and all directions that will throw light upon 
the subject, we shall fail to get the full results that should fol
low the discussion of subjects before this Association, 

The Vice-President-Mr. Beggs misunderstood the chair, 
and lest that misunderstanding may be general, let me say that 
it seems to the chair quite proper that there should be the 
widest discussion on all these subjects and the comparative 
merits of these engines should be gone into at this time. My 
thought was that while the discussion of the paper was up, and 
until the author of the paper made his final remarks, it might 
be well to confine the discussion to the subject of turbines at 
the present time. I think, however, that the discussion should 
be as wide as the field of the various classes of engines will 
permit; but it seemed to the chair that we should at first di s
cuss the subject directly before the meeting. 

Mr. Beggs-It was my idea to arouse the manufacturers of 
gas engines to the necessity of putting forth their best efforts 
to improve those engines. I also desire to put on the record 
that I had no, intention of any discourtesy toward Mr. Emmet 
in discussing the question of the gas engine, because I opened 
my remarks by saying there is not a man in the engineering 
field in the United States to-day for whom I have greater re
spect and admiration, having been associated with him ten 

or twelve years ago as the engineer uf the department of which 
I was the head. 

Mr. Mailloux- A question was asked me by 1\1 r. \Vhite, and 
if it be the pleasure of the meeting to have me answer the 
question, although the discussion has apparently been closed , 
J shall be happy to do so. 

The Vice-President- We shall be glad to have you answer 
the question, Mr. Mailloux. 

Mr. Mailloux- I shall confine myself merely to a statement 
of fact. The first 400-kw unit was ready some time early in 
the winter. \Ve were expecting to run the turbine light on 
Saturday, and to put it in regular service on Monday. We 
started it up a little on the morning of Friday. That afternoon 
we had a burn-out in one of the units that was carrying the 
load. It left us entirely unprepared to carry on the work of 
the station unless we pressed a turbine into service. Even 
though the packing was not finished, we started the turbine and 
have not been able to spare it since. It has not stopped except 
during periods of light loads, when it became possible for us 
to dispense with it, that we might complete the piping and 
adj ustment of the unit. If any• trouble has occurred with it , 
it must have occurred since I left New York. So far as I 
know there ha s not been any interruption whatever. \Ve ex
perienced a little difficulty in paralleling the two units, there 
was a slight hunting or some di sturbance due to imperfect belt
ing, but it was remedied. At fir st the attendants were careful 
to exe rcise a strict supervision of the turbine, and remained 
around the unit while it was running, fee ling they should be 
there in case of eme rgency, but they have become accustomed 
to the machine and do not feel it is necessary to be there so 
much and the unit is left to take care of itself. In closing, I wa nt 
to state again, to save M r. Beggs' feeling, T am not at all averse 
to the use of gas engi nes myself. I was careful to state that 
"circumstances a lter cases," which is the keynote of the whole 
question. I also stated that th ere was one case, that of a 
mountain plant, in which I recommended a gas engi ne. 

After the conclusion of Mr. Mailloux's remarks there was 
a general discussion on the question as to what extent the pro
ceedings of the convention should be given to the technical 
press for publication before the remarks were revised by the 
various speake rs. The enterpri se of the technical press in 
publishing the discussions was commended. Some of the mem
bers thought there might be a freer expression of opinion if 
the report of the proceedings was not printed before revision 
by the speake rs, and some members expressed the opinion tha t 
a member should have the privilege of havi ng expunged from 
the record any remarks he did not wish to have printed. The 
discussion was participated in by W. \Vorth Bean, St. J oseph, 
:Mich. ; L. E. :Myers, Peoria, Ill .; H. H. Vreeland. New York; 
C. C. Mai lloux, New York; G. Tracy Rogers, Binghamton. 
N. Y.; John I. Beggs, M ilwaukee, and J. G. White, New York. 

The vice-president appointed the following committee to 
consider the matter and report to the convention: Messrs. 
Mailioux, White and Beggs. 

The followi ng named gentlemen were appointed as a com
mittee on resolutions to report at this convention : \V. \Vorth 
Bean, St. Joseph, Mich.; C. Loomis A llen, Utica, N. Y.; 
T homas Hawken, Rockland, Maine. 

The fo llowing named gentlemen were appointed a committee 
on rules to report at the next convention : E. G. Connette, 
Syracuse, N. Y.; T. E. Mitten, Buffalo, N. Y.; W. E. Har
rington , Camden. N. J.; Richard McCulloch, Chi cago, and 
John J. Stanley, Cleveland. 

Mr. Beggs offered the following resolution: 
R<'solvcd, T hat the executi ve committee to be elected at thi s 

annual meeting be requested and directed lo make an earnest effort 
to have prepared and presented at the next annual meeting papers 
from prominmt and experienced man ufacturers of reciprocating 
engines. manufacturers of steam turbines. and manufacturer~ 
of gas engi nes, as to their respecti vc merits. 
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The resolution was seeonded by Mr. Connette and carried. 
The secretary read the fo llowing eommunication : 

BINGHAMTON, N. Y., Sept. I, 1903. 
T. C. Penington, Secretary American Street Railway Association, 

Saratoga, N. Y. 
Dear Sir: The twenty-first annual meeting of the Street Railway 

Association of the State of New York will occur at the Yates 
H otel, Syracuse, Tuesday and Wednesday, October 6th and 7th. 

An unusually interesting State meeting is anticipated. Papers 
upon practical street railway subj ects wi ll be presented and top ics 
of general interest discussed. In addition to the interesting and 
profitable features of the meeting, a splendid programme of enter
tainment (including the annual dinner on Tuesday evening, Octo-. 
ber 6th) has been arranged by the local committee. 

All in attendance (including street railway and supply men) at 
the twenty-second annual meeting of th e American Street Railway 
Association are respectfully invited and urged to attend the State 
meeting at Syracuse and participate in the benefit s and pleasures 
thereof. · 

It. is the aim of the officials of the Street Railway Association 
of the State of New York to make the twenty-first annual the most 
largely attended, interesting and profitable meeting in the history 
of the Association. Yours respect fully, 

G. T. ROGERS, President. 
On motion the meeting adj ourned until 9 o'elock Friday 

morning. 
FRIDA Y'S SESSIO N 

Viee-President Ely called the meeting to order at 9 o'clock 
and requested H . H . V reeland to preside. 

T he Chairman- The fir st business to he eonsidered thi s 
morning is the paper on "Electri c \Velded J oints," by \Villiam 
P~stell, superintendent of moti ve power and machinery of the 
Worcester Consolidated Street Railway Company. Inasmuch 
as this paper is printed and has been di stributed to the mem
bers' of the Association , it wi ll not be necessa ry to have it read. 
I learn that 1\fr. P estell , the writer of the paper , is not present. 
I intended to ask him to make a bri ef statement of the points 
contained in his paper. ( This paper is printed elsewhere in 
this issue.) 

Mr. Gotshall- I move that we pass to the next paper. Per
haps Mr. Pestell will come in later and we can take up the 
discussion of his paper then. 

The motion was seco nded and carried. 
The Chairman- As Ri chard l\k Culloch. the author of the 

paper on "T he Production and Di stri buti on of Alternating Cur
rents for Large City Systems," is present. we will consider 
that paper now. I t has been di stributed to the members, and 
I will ask Mr. McCulloch to open the di scussion of the paper, 
ca lling attention of the members to such points as he parti eu
larly desires to emph asize. l\I r. l\TcCulloch is the assistant 
general manager of the Chicago City Railway Company. 

l\Tr. l\TcCulloch- The paper consists of a desc ription of the 
general practice in large city power plants of producing alter
nating current, with limited discussion of the advantages of 
some of th e newer fo rms. In general term s, the conclusion of 
the paper is that in citi es of less than 2 50,000 inhabitants, unless 
special conditions are found to exi st, the best practice would be 
to generate direct current , and th e alternating current will be 
serv iceable more particularly to the ,·ery large citi es and for 
cities where the greater part of the load comes from the inter
urban or suburban places. 

Mr. Mailloux- The paper is primarily a statement of faets
an analysis of the present state of the art of producing and 
distributing alternating current-and it will be very useful to 
the members as a work of reference, because it so concisely, 
and yet comprehensiYely, gives a resume of the entire situation. 
In my opinion, all that is necessary to state is that the work of 
Mr. McCulloch has been adm irably done and deserves the 
thanks of the Association. 

\V. C. Gotsh all , Portchester, N . Y.-Some data are given as 
to the relatiYe areas and cubical contents of stations designed 
to use the exi sting reciprocating engines and also to use tur
bii1~s. I have no doubt Mr. 1\1-:Culloch g-ot · considerable m-

formation while he was gathering the data for his paper as 
to the cost of some stations which have been in operation for 
a short time producing power by turbines and the details of the 
cost. It occurred to me that he must have obtained some data 
of the cost of producing a unit quantity of energy and the dis
tribution of cost for those places. If he has done so, it would 
be well for him to give the information to the Association if 
he can do so consistently. ' 

Mr. McCulloeh- In answer to Mr. Gotshall's question, I 
will state that I made no effort to incorporate in the paper any 
data in regard to the cost of power, because that depends 
largely on load conditions. The cost in most of the large sta
tions is not a secret at all and is pretty generally known, so 
that I made no effort to put anything of that sort in the paper. 

The Vice-President-We will now pass to the paper entitled 
"The Evils of Maintenance and Champerty in Personal Injury 
Cases," by Michael Brennan, counsel of the Detroit United 
Railway. (The paper will be found on another page of this 
issue.) 

Mr. Gotshall-Is the writer of the paper here? 
T he Viee-President-He is not. The chair will say, no one 

else offering anything, that the committee in selecting this 
topie was actuated by the feeling that while it would be im
possible to harmonize 'the statutes and rules and practices of 
courts that affect this matter, by reason of the Association ex
tending to all the States, still it was along the line of standardi
zation, and the thought upon the matter and the consideration 
of it might be useful in bringing about, or in assisting to bring 
about some line of thought that would be common to all. Of 
course, the laws that a ffect the subjects treated in the paper 
differ widely in th e several parts of the country. If there is 
no discussion desired we will pass the paper. It has been 
printed and di stributed in •due season and I hope it has been 
read by all. 

The next paper is entitled "Train Orders and Train Signals 
on Interurban Roads," by C. A. Coons, superintendent of trans
portation International Railway Company, Buffalo, N. Y. I 
would ask Mr. Coons if he has anyth ing in particular to point 
out in connection v; ith his paper other than as set forth in the 
paper itself. ( It will be found on another page.) 

Mr. Coons-I have nothing to add to the paper. 
The Vice-President- This paper has also been printed and 

di stributed. If that is a sufficient eonsideration of it and no 
member wishes to di scuss it, vie will pass to the next paper, 
"Freight and E xpress on E lectric Railways," by J. B. Me
Clary, manager of the railway department of the Birmingham 
Railway, Light & Power Company, Birmingham, Alabama. 
( T hi s paper appea rs elsewh ere.) 

Mr. Gotshall- I t appears to me that this is one of the most 
important subj ects in conneet ion with what are undoubtedly 
the earning electric railways; that is, the lines connecting the 
centers of population adjoining and about large cities. For 
about a year I have been trying to get some information on 
this matter, and the trend of what I have been doing has been 
to ascertain the income from this service and the amount of 
money it is costing to do a given amount of business. I do not 
find that there is any statement in• this paper showing anything 
from which you eould derive much information concerning the 
income or the cost of doing business. I have found in going 
over the matter and eorresponding with railroads in differ
ent parts of the country, as to the express and freight business, 
that they are receiving all the way from $500 to $900 per mile 
of single track, that is, the gross receipts for the freight and 
express business they are doing. I have not been able to get 
satisfactory information which would indicate the cost of doing 
that business. It is certainly unfortunate that our time is 
limited and that there is no disposition to discuss the paper in 
detail , and it appears to me the matter might well be brought 
up in some other form at the next session, when we trust we 

., 
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shall have sufficient time to discuss all these papers. It would 
require three or four hours to diseuss thi s paper properly. 

Mr. Mailloux- I have often noticed that it is only upon 
reading papers, after they have become cold in the transactions 
of an association, one gets ideas and suggestions which might 
lead to important questions and discussion. It seems to me, 
therefore, that in the case of this Association many of the 
subjects which form the basis of papers or reports at one an
nual meeting might well serve as the basis of topical discus
sions at a subsequent meeting. In this way the members would 
have time during the year to read the papers and collate their 
ideas, and come prepared at the next meeting to discuss and 
finish any consideration of a subject which might not have 
been aceomplished at the meeting at which the papers were 
read, There are many of these subj ects which are still live 
questions, even after the lapse of a year. The paper on "Ex
press and . Freight on Electric Railways" will not only be a 
live topic next year, but of greater interest than it is to-day, 
and will continue to be so for many years; hence there will be 
no harm in bringing that subject up again at a subsequent 
meeting. The same thing may be said concerning the paper 
on "The Right of Way," ~hich will be as lively a question next 

• year as it is this year. In looking over the li st it seems to me 
that all of the subjects will be just as interesting next year as 
they are to-day, and I think it would be well for the committee 
on programme to bear in mind that fact and recommend as 
subjects for topical discussion many of the points which do 
not receive a comprehensive and satisfactory diseussion to-day. 

John I. Beggs, Milwaukee-This question of freight and ex
press is likely to become much more important wi th electric 
railways as time passes on. It is beirig tri ed by quite a number 
of the roads, but in many States of the Union we are not per
mitted to carry rreight, and therefore some who attend · the 
convention have not given attention to it, except in a general 
way. In the State of Wisconsin, where our company has large 
interests, it is impracticable to carry even small parcels, unless 
it is in eharge of the passenger, and we have no right to make 
an extra charge for it anywhere in the State of Wisconsin. 
Under the statutes of that State we are prohibited from doing 
it. In the State of Wisconsir: if we attempted to carry package 
freight, we would have to condemn every foot of every street 
in any city or highway on which the company operated cars, 
which would make 1t absolutely impracticable; and that is a 
condition which meets many of those operating street railways. 
I believe it is generally admitted throughout the East that elec
tric railways do not possess the right to carry freight. I am not 
prepared, for this reason, to discuss the question. I am watch
ing the matter with much interest and am awaiting the time 
when a demand shall be made in all the cities of the Union 
that the electric railways shall be permitted to perform the 
great service to the community, particularly in the rural dis
tricts, of carrying express and freight matter, so that this 
service can be performed with dispatch and economy for the 
people. 

G. Tracy Rogers , Binghamton-Some years ago we started 
an express business in a small way on our interurban road , 
about 10 miles in length, in a small town of 1500 persons at the 
other end. W e used a trailer first, and then we used a larger 
one, and then we bought a freight car. We had no terminal , 
and left the freight car standing in the middle of one of our 
city streets. Some of the city officials objected to the car 
being left on the street) and resolutions were introduced in 
the Common Council to have the car taken off the street, but 
the merchants in the city came forward and protested, and 
wished the car to remain anywhere we wanted to leave it, as 
the service was a great accommodation to them and the people 
on the line. The result has been that in our small way we 
have made a little money on the enterprise, and to-day we are 
buying real estate as near as we can to th e heart of the city 

in each of the towns we reach with the freight and express 
service. 

Our plan is to farm the business out to an express man. He 
pays so much of the expense, and the n we have a percentage, 
and I will state that the business has been fa irly profitable. 

Mr. Gotshall-If Mr. Rogers has no ohjection, I would ask 
him what the 'duty of the car is- the car mileage; how many 
trips a day it makes, and what is the basis on which the busi
ness is computed. 

Mr. Rogers-The car makes two trips, the distance heing 
ahout 9 miles. One of the principal reasons why we inaugu
rated the service and continue to put mon ey into it is that it 
helps to develop outlying sections of our district; opens up 
new fields for passenger service. New towns are starting up 
in our vicinity, and we wish to encourage them. We have the 
competition of two steam roads to meet. 

Mr. Gotshall.-I n investigating this subject I find that elec
tric railways carry parcels at about one-half the price charged 
hy steam railroads. Reports which some roads make are very 
interesting, and it will be a very important subject , for the 
reason that the introduction of these frequent units, carrying 
parcels at relatively low cost compared with existing condi
tions, will work radical changes in and about the districts 
located near the large cities. I think the subject should be 
continued and given more attention than it has received in the 
paper and the short discussions. 

C. Loomis Allen, Utica, N. Y.-- In December last we organ
ized an express department on the Utica & Mohawk Valley 
Railroad. We did not undertake to handle anything in the 
way of heavy material or freight matter. We operate tlwee 
express cars for about twelve hoars a day. We do not take 
any material for shipment unless it is to be delivered at the ter
minal point of shipment. By that I mean we have at each vi l
lage or municipality where we give service, teams for the de
livery of the express matter. In each of the cities we maintain 
teams for the purpose of collecting express matter, on the same 
system as that adopted hy the old-line express companies. The 
expense, which, of course, must be very large, due to the main
tenance of the drivers and agents ir each of the municipalities, 
has been in the neighborhood of about 70 per cent of the gross 
receipts. 

W. K. Morley, Grand Rapids- We have about 45 miles of 
track, and we have three freight cars. We make a round trip 
with these freight cars every day. T he management thinks 
that the freight business is susceptible of development, and 
proposes to inve:;t considerable more money for freight equip
ment next year. We handle almost any kind of freight, ex
cept the lower classes of freight, which we do not want. We 
have an agent at all terminals and sub-stations, which costs us 
nothing additional, as we should need some one at the sub
station to help out. We figure that the freight business pays 
us, and we are going to develop it. We get the same rates as 
the steam roads. We do not devote ourselves entirely to the 
high class of express business, but handle anything except low
class freight. We cannot handle, and do not want to handle, 
carload business. 

The Vice-President-As to the suggestion made by Mr. Got
shall, unless there is some direction from the co nvention, the 
matter will be brought to the attention of the executive comr 
mittee when selecting the subj ects for next year's papers. It 
would seem in the light of the experience which we are having 
on the International Rai lway Company of Buffalo, where we 
operate several interurban lines, one of them being 35 miles 
long, and a high-speed road under steam railroad rules, with 
freight trains drawn by electric locomotives, handling mail, ex
press, fruit, small crops and all kinds of baggage freight- it 
would seem to he a subj ect that might occupy the attention of 
the convention ag-ain with great profit. Some of the state
ments contained in the paper which has heen presented are 
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very true, and especially one where the manager has shown 
his profit s and added "that it is 'velvet,' there is no doubt, if 
you would engage in the business, and not let expe nses eat 
it up." Where I have seen this business best done, the ex
penses are eating it up. It is all right enough to say you will 
go into the freight and express business, but when you estab
lish a freight station and go there to get freight, then you 
must have a station master, someone to unlock the car and let 
the stuff out to the farmer who calls for a bale of wire or some
thing of that sort, and when he comes with stuff to ship you 
must have someone there to receive it and take care of it. That 
means you are going into the equipment of a full -fl edged 
freight-operating department, and that is a branch of steam
ra ilroad operation that is technical in the highest degree. Many 
rai lway managers have gone up against this railway proposi
tion like a lot of boys. That is not a refl ection on anyo ne at 
all. T he street railway man says: " Everybody concedes that 
in the steam railroad business the freight is the cream of the 
business ; the big roads make their money out of the freight 
and carry passengers in many cases at a loss; therefore, we 
can make money out of freight. " The big roads have long 
hauls ; we have short hauls. If you are going to handle freight 
to any extent you must make an arrangement with steam rail 
roads for cars. \Ve cannot equip our roads with standard 
freight cars to haul freight I 5 miles, 20 miles, or 40 mile s. 
\V c must make an arrangement with the steam railroad com
panies not only to furnish freight -car equipment, but to take 
freig ht from us and haul it to the center fo r which it is des
ti ned. T hat means you go to a steam railroad manager, preju
diced agaim,t yon very often, and ask them to take the stuff 
from you. The answer is invariably that they will be glad to 
do it , because the electric railroad will be able to origin ate 
freight for the steam roads. It is within the knowledge of 
some present that th ere exi sts as beautiful a gentlemen's agree
ment between steam railroad people to di scourage this kind 
of business as there eYer was to regulate the distribution of the 
proceeds of the mail-coach robberies. When you visit the 
slea111 railroad manager you are receiYed ,vith courtesy and 
politeness, entertained by the hour, and taken out to lunch , but 
you do not ge t any thing, except what you cat. T hey do not 
propose we shall get in to that business if they ca n stop it , and 
I know of my own knowledge where a steam railroad- a trunk 
line extending from ~ ew York to Chicago-operati ng large 
freight steamers 0 11 the_ Great Lakes, one of the greatest trunk 
lines in this country, had an arrangement with an electric rail
road whereundcr the trunk line furni shed the freight cars to 
the electric road and received freight originating on th e line of 
the electric railway in the cars of the trunk line, and in turn 
delivered ca rs to the electric rai lway. The steam railroad 
tra11:--portcd these freight cars to another trunk line, which had 
then to carry it to poi nts not reached by the fir st trunk line, but 
the second steam road refu sed to recei,·e the car. One of the 
roads refu sing th ese cars is a trunk line in the N cw England 
States, and the parties wh o have the matter in hand got around 
the question by making an arrangement with another line, 
which was a competitor of the fi rst named. 

I agree wi th l\Ir. Gotshall that this is a subj ect of the 
greatest importance, and its fair consideration , with the idea 
of arriving at some practical determination, might save those 
about to institute electric express and freight routes a great 
deal of money. 

If there is no fu rth er di scussion on this paper we will pro
ceed to the next one, entitled "The Right of Way,' ' by H. H. 
Vreeland. president of the Interurban Street Railway Com
pany of New York. (This paper will be found on another 
page.) 

Mr. Vreeland read the paper, and said : In the prep;;tratio n 
of a paper of this character, not having to do with statistics. or 
i!)ustrations, it has alwa;vs b~en my purpos~ tq nrnk~ it <;c>!}cise, 

to endeavor to have it bristle with points which could be taken 
up for discussion. 

The necessity of approaching questions of this character 
from the right point of view is "ery important. Last winter 
there was a great agitation in :New Yark City, as you all 
know, on the question of transportation. The existing facili
ties in the city were clogged and hampered in every way by 
abnormal conditions-elevated lines by reason of reconstruc
tion, and th e surface lines by subway construction, and aB that 
went with that. It was declared that proper facilities were not 
offered to the public. There were two ways to approach that 
state of affairs : One way was to say that the company was 
giving all the service it could give, and doing the best it could 
do, and that is all that could be clone, which would at once 
raise a controversy as to whether the company was really doing 
it or not. There was another way to approach the matter, and 
that was that the conditions that existed at that time, and 
surrounded the operation of the cars in the city were apparent 
to the eye of everybody, but in the rush of business had been 
lost sight of. It was no new point, nothing novel; everyone 
saw it every day, and yet when I made the statement in a pub
lic meeting the matter was viewed in an entirely different way .• 
Vve elaborated that point after making a careful study of the 
general traffic conditions of the city, and went on to show that 
until there was a recognition on the part of public authorities 
that the movement of thousands of citizens should be con
sidered of greater importance than the delivery of a ton of coal 
or a barrel of flour, the railways were helpless to improve the 
condition of affairs , the matte r was taken up as an almost en
tirely new proposition. Any number of letters were written 
to me at that time by persons who rode in the cars of our com
pany on Broadway, and who would say that a man with a 
truck of coal had held the car up for five or ten minutes, and 
they would all close with saying that the position whirh the 
company had taken in the matter was right. The man with 
the truckload of coal had been running on the tracks for the 
last twenty yea rs, but the public had become so used to this 
condition of affairs that it did not exercise enough thought to 
understand that the t rue cause of the delay in local transporta
tion was not any fault of the operating company, but of the 
conditions of traffic which existed on the streets of the city, and 
had existed all the whil e. T he agitation resulted in strong 
public sentiment. The regulation of city vehicular traffic was 
taken up by the police authorities and by other civil bodies, in 
the interest of the movement of c~r traffic, and treated from 
the standpoi11t, not of the com pany, but of the public; that the 
public were in the cars, and that no one lost his right to free 
movement, etc., by reason of being in a car, and while the car 
itself might not have the same rights as an individual who was 
obstructing it in the street, the passengers in the cars lost none 
of their right to free and easy passage through the city streets; 
that it was a question of the convenience of the few standing 
aside for the convenience of the many. This agitation re
sulted in quite a revolution, which has had a lasting and im
proving effect all the time on the question of our transporta
tion. 

On th~ same line as I indicated in my paper last year, and on 
the same general lines as taken in his opening address by the 
presiding office r a few days ago, it seems to me on this ques
tion of right of way and other important questions connected 
with our work, that they are not taken hold of in a strong 
enough manner; that our side of the question is not put in 
proper shape before the public in many instances. We are 
prone to consider that we know it all, and the other fellow does 
not know anything; that the news pa per man does not know 
anythin g when he criticises us; that the citizen who writes a 
letter of complaint or criticism to the company does not know 
anything, but we know it all. We make ourselves believe that 
we are carrying on our particular business better than anyone; 
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else could do it, and we resent suggestions and criticisms, when 
we really should study every criticism which is made to see 
whether we are right or not, and get some good out of the 
criticism and produce a better result. It is the one tlJing, in 
my opinion, which has created much of the antagonism that 
exists in the public mind and in the public press regardin g 
matters connected with the operation of all our systems of 
transportation, some of the new systems as well as some of 
the old, the point that we think we know it all. I find when 
you approach any question from that standpoint that you can 
create not only a good deal of disturbance in the minds of 
others, but a good deal of disturbance in co nnection with the 
management of the property you ha\'e to do with. 

I will take up another point which occurred to me as a 
strong point, and that is the moving of the U nited States mai l. 
When you consider the rights of the many as against the 
rights of the few, th e United States mail wagon affords one of 
the strongest examples. A mail wagon leaves the General 
Postoffice in New York to go to ihe Grand Central Depot. It 
has mails destined for the Pacific Coast, Honolulu, Japan, 
etc.-nothing local in its character whatever-yet I as a citizen 
of New York and you as a citizen of New York, or of any other 
city, if you happen to be in New York, must stand as ide and 
let that mail wagon go by. The mail wagon and its contents 
are of no interest to us; add nothing to the co mfort or con
venience of our lives; there is no mail destined for our office 
or our houses; we have no interest in it whatever. Yet th e 
consideration of the interests of the world as a whole in the 
movement of its mail matter is such that the consideration of 
the rights of the millions against the few makes it necessary 
that you all must go a little to one side and give the mail wago n 
the freedom of the streets. 

We do not ask in our business for the freedom of the street 
in the operation of our cars, except for the operation of th e 
cars in the interests of the general public and the quick hand
ling of the people who are entrusted in our care. Of, course, 
it is absolutely unnecessary, in view of the many addresses we 
have had on the subject of what a boon street railways have 
been to the United States, to go over that old ground again 
and say why all this should be done, except to leave the state
ment in this shape-that we should consider this question in a 
!'.>road way and see if we cannot get the general authorities, not 
only of one State, but of all the States, educated up to that 
point where they will consider this question from the stand
point of the public itself. Our regulations are just as crude 
with reference to municipal propositions c~nnected with rail
way properties, lighting properties, etc., as are many of our 
rules and regulations with reference to the operation of a prop
erty. The conditions have changed so quickly in street rail
way operation that they have not been met at all by any change 
in municipal regulations. \i\/hen this question was receiving 
so much consideration in New York City last winter and th e 
matter discussed very thoroughly in the newspapers, the news
paper men were surprised to find that the movement of electric 
cars was governed by regulations and laws established in the 
'6os and '70s. It was necessary to collate these laws to show 
the absurdity of attempting to regulate thi s vast traffic by 
rules which had been framed for conditions which existed 
thirty or forty years ago. It was like an experience I had not 
long ago where, in looking over some questions connected with 
an accident, I took up the rules and regulations of a certain 
company, and found that they were dated in July, 1872, when 
the property was a horse-car line with less than one hundred 
employees, and operated about twenty cars. That same prop
erty by consolidation had grown into a sys tem employing more 
than 1200 men, with a corresponding increase in service, and 
all the operations of the company increase<l in proportion , yet 
the road was operated under rules and regulations dated in 
1872, telling how the man should care for the horses, etc. , and 
nothing was said wi1h reference to electric motors. 

I am free to say that although 1 here are certain limi ta tions, 
restrictions a nd co nditions imposed on the operation of street 
railways abroad, I would be wi lling to accept these restrictions 
and limitations and bear whatever loss might ensue, to gain 
the advantage of having a proper regulation of all kinds of 
street traffic, and have such regulations thoroughly and intell i
gently enforced, such as exists abroad in the operation of the 
various transportation systems. The systematic manner in 
which regulations governing street traffic of all kinds are en
fo rced was one of the things which appea led to me very much 
in looking over the conditi ons that exi sted on the other side of 
the water. 

O n the question as applied to this association, I think that 
the importance of a proposition of this kind may be minimized 
in the minds of men who have to do with the operation 9f lines 
in the small er cities and towns, but the importance of matters 
of t his character is emphasized when you consider that a com
pilation was made last winter of t il e laws and regulations gov
erning the movement of all street traffic of the U nited States hy 
the authorities of the city of New York to determine what was 
reaso nable regulation. Some gentl ~man in thi s room may con
sider that this matter is of no interest to him, because of the 
condition which prevails in the city where hi s lines are located, 
lmt you must consider these two points: F irst, that whatever 
your regulations are, when this question co mes up in other 
sections of the : ountry, your regulations become a part of th e 
consideration of what is being clone in other places, large or 
small , and the next fact is that some of you bright young 
men may be operating the lines in the city of New York 
within the next few years and will have to face this condition 
yourself. T he same thing is true of the franchi se proposition, 
and franchise regulations and limitations, \Vhich could just as 
well be includ ed in this ge11eral proposition, in my mind. On 
this point of franchise limitations and conditions you gentle-
111en of the association who have to do with the operation of 
properties cannot in fairness to the country as a whole con
sider these things as entirely of your locality. To-day inquiry 
is being made abroad as to what we are doing in thi s country, 
and the limitatio ns and restrictions that you may have in a 
weak moment accepted in securing something for your property 
may be a keynote and turning point on which hundreds of en
terprises abroad may be stranded, and ultimately some in our 
own country. Without going into a discussion of the details 
of this matter, from the standpoint of franchise limitations, 
restrictions and conditions, from the standpoint of vehicular 
traffic and regulations, and from the standpoint of rules a nd 
regulations which govern the employees of the properties 
throughout the country, we cannot consider any one of these 
points as individual, but they must be considered collectively 
and as a part of the who le number of the railroad properties of 
the United States, if not of the world. 

The chairman, in his address, referred to the matter of rules 
and regulations of the steam railroads, which I was very glad 
to have brought out in co nnection with the work of this asso
c1at1011. I had occasion back in the early 'Sos to examine a 
number of engineers and co nductors for appointment on a 
property that required a large su111mer service, and among the 
number were some men from the vVest. In examining the111 
on our train orders and regulations, the most important and 
essential in the operation of a railroad, there was not one man 
who understood our orders. They were 111en who had run 
trains for fift een or twenty years in the W est. As the chair
man pointed out, to-day an engineer, under the rules and regu
lations for the movement of trains, by telegraphic orders, who 
may have been running a train in California last week can 
to-111orrow step on an engine in Maine, and his rules are just 
the same, and the engine is run under the same orders. The 
thi ng is important to us, for the reason that in N cw York City 
we are every day hiring men as motormen, and they come from 
:di part s of 1he lTni1e<I S!a1es. \Ve have a school nf exarni-
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nation and instruction in which these matters are gone over 
thoroughly, and it is the most surpri sing thing to find what a 
diversity there is in regulations in cities and States that border 
on each other, where there should be no difference whatever. 

J. G. \Vhite, :;\'" ew York- There is, perhaps, no need to 
elaborate on the point of view offered by l\ir. Vreeland, who 
has brought t his subject to our attention. It seems to me that 
it is a self-evident proposition that to secure attention at the 
hand s of municipal authori ties the subj ect must be presented 
as con ducive to the comfo rt and welfare of th e citizens, and 
not as increasing the earni ngs of the street railway companies. 
I f a car is delayed for fifteen minutes by a coal trnck unload
ing it is of comparatively little use to say that the wages of the 
motorman a nd conductor for that fifteen minutes amou nted to 
r 1 ,½ cents, or whatever it may be, and that tha t much of the 
street rai lway company's earnings are wasted. But if we point 
out that seventy- fiv e or more passengers have been delayed fo r 
that fifteen minutes, then it begins to be of interest to th e 
t raveling public, and they will ass ist in bringing about some 
reasonable regulations. 

T he general impression in thi s country is that electric ra il 
roading has advanced fa r beyond anything known on the other 
side of the Atbntic. l\Ir. Vreeland implied that thi s is not 
entirely cor rect, ,Yithout goi ng into details. In this matter of 
regulating vehicular traffic and imposing municipal regulations 
\\' hich tend to minimi ze the delays to the tra,·eling public, 
Europea n citie s arc far ahead of those 111 this country. Fre
quent ly one secs on Broadway, in New York, perhaps a 5-ton 
tru ck loaded with coal or fi reproofing- material for a new build
ing, whic h is backed around with its rear wheels tO\vard th e 
pavement, and which prevents the passage of street ca rs, and 
there is a string of cars extending down three or four blocks 
before the wagon will move or its loa<l is discharged. In most 
nf th e municipalities abroad wagons are not allowed to back to 
the curb in tha t way, and if any particularly heavy material is 
tn lie unloaded it has to be done withi n certain hours, say bc
t\\'cen 8 and ro l)'clock in the evening, :rnd at no other time 
during the twe nt y-four hours is it permitted, Lut if the ma
te rial to be unloaded is not of a nature to cause much noise and 
keep people awake, it may be clone during the entire night. 
Coal, fo r exa mple, is not permitted to lie unloaded unless the 
wago n is drawn along the cnrh and the coal taken away in 
sacks or basket s. T he crying need fo r some regulations in this 
country applies more partic ul ar] y to cities like ~ ew York, 
where the traf-fic ts dense and the best facilitie:c. po s:,ible to pro
vide wi ll scarc ely take care of it, and to ~itics like Boston and 
Chicago, wh ere the traffic is condcnse<l into rest ricted business 
a reas, and consequently where special regulations should be 
formulated in justice to the city and to the people in the city, 
and should be rigidly enfo rced. 

It seems to me th is association might perhaps partly collate 
th e rules and regulations on this rnbject in foreign cities and 
gath er the info rmation in co nvenient form so that it could be 
used by the members of the Association to bring about police 
and municipal regulations in their respective citi es, and such 
an action by this Association would be very advantageous in 
this respect. 

The Vice-President-It seems to me that the questions 
brought up by Mr. Vreeland in his paper and in his remarks 
concerning it arc very important, and that in the investigation 
of these questions along the lines of an honest and earnest 
attempt to get something better lies as mnch money saved for 
our corporations as in any other branch of the business. \Ve 
who use alternating current in the operation of cars · know 
what "out of step" means. Has it ever occurred to us that 
we are a littl e o,1t of step with the public and the authorities? 
It seems to me that we arc. The field is wide open for useful 
tillage. In what public school in the United States is a word 
ever said to a boy or a girl about the rule and law of the road! 

T he city schools are filled with hundreds of thousands of chil
dren who are not instructed in the simplest rules as to how to 
cross a street, how to go along the street, or how to drive a 
horse or -a dog attached to a vehicle, or anything of the kind. 
\i\That little instructions children receive in this particular they 
get from thoughtful pare~1ts, but many of the parents in large 
cities are in utter ignorance of the common rules and laws 
governing the conduct of individuals passing along the public 
way. T here arc few, if any, ordinances in force giving any
thing like proper regulation to the passage over the public 
ways or streets. It is as simple :is the nose on a man's face
the portion of the street or hi ghway from curb to curb should 
be reserved for the passage of vehicl es; pedestrians should be 
limited to the sidewalks, and should be compelled to cross the 
streets at the crossing, and not to make a parlor floor of a city 
street, using th e street as if they were in their own homes, as 
is do ne in Buffa lo and other large citi es. Women, without 
looking up, step into the street in every p1.rt of Buffalo, where 
we have asphalt pavements, meandering along the street with 
the ca rs passing by them in quick succession , the women acting 
as if they were threading the mazes of the dance. How the 
motormen can escape hitting them is a wonder to me. Yester
day those who took the rick by the courtesy of the Schenectady 
Road, and looked out of the window, saw several cases where 
women, and in one case a large fleshy woman, with an infant in 
her arms, risked their lives by crossing the track, with perfect 
recklessness, in front of the swiftly moving car. In Nurem
burg, Germany, it is a criminal offense to attempt to board or 
alight from a moving car. W hy should there not be a law like 
that in every State in this country? There is a law in the State 
of New York that makes a n attempt to commit suicide a 
criminal offense, and it is just as much an attempt to commit 
suicide to jump off a moving car, in many instances, as to draw 
a razor across one's throat, and is followed with as bad re
sults in many cases. It is a perfectly simple and easy matter 
to get at, for the reason that our interes_ts and the interests of 
the public are identical, as pointed out by Mr. Vreeland. No 
sane person wants to get hurt or to be killed. and therefore the 
method of controlling transportation problems should be care
fully examined by the public authorities and public men, and 
the people should be co nvinc ed that we are. not trying to estab
lish rules arbitrarily, so that the street car shall not have any 
obstacle, and shall be free to run through the streets at 30 
miles an hour without let or hindrance, but that we are en
deavoring to work for the people, for the benefit of ever~rone 
;n town, and that is all we want to do. 

It suggested itself to me a short time ago that possibly I 
might accomplisl': some good by sending a letter to School 
Superintendent Emerson, of the city of Buffalo, asking him if 
he would not think it a wise thing to set as ide several periods 
each week, two or three, consisting of a few minutes each, in 
which the teachers might in a very simple way instruct the 
children as to the rul e of the road and what they ought to do. 
If that plan were adopted, it seems to me that after a while we 
would have a lot of people walking on the streets that know 
something about the rules of the road and their individual 
rights and the rights of others . 

There nave been some unusual decisions of the courts re
cently. In New York State the law has been laid down by 
courts that at street intersections the rigtits of any vehicle, an<l 
the vehicle known as a street car, are equal; that is to say, a 
milk peddler, driving a wagon of milk or a man bringing in 
garden truck from the country, has as much right to our tracks 
a t the intersect ion of streets as our car with 150 busy men go
ing to business. I do not believe that such a decision would 
be maintained in a .court of last resort. 

Mr. Beggs-I reduced the obstructions to our lines in the 
city of Milwaukee very largely by a personal appeal to the 
users of large numbers of teams. For instance, the brewing 
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interests, with hundreds of large 3 and 4-horse teams, occupie<l 
and obstructed our lines until I made a personal request to 
them to reduce this annoyance as much as possible. The same 
course was followed in the case of large manufacturers who 
many times with their wagons loaded with castings and things 
of that kind would delay a car for several blocks rather than 
turn out of the tracks. By co-operation much can be done, 
especially when it is educational. vVhat th e teamsters of one 
class of business will do the others drop into after a while and 
adopt. 1t seems to me if we could enli st the co-opera
tion, for instance, of the express companies which have a 
large number of teams, with drivers who are usually very in
different as to the accommodation of any one else, and the ice 
distributors, large coal dealers, · and people of that kin<l , we 
would accompli sh more in our respective ci ties than in any 
other way. In some of the cities where the railways provide 
a steel tramway for vehicular traffic, which is done by nmni ci
pal requirement in those cities that have a flat girder rail, it 
is difficult to keep them out of the track, as it is the easies t 
place in which they can nm. Th is is one of the advantages 
that come in with the grooved rail ; one of the greatest ad
vantages which we have is where we have finally converted our 
city officials to realize the benefit of a high T-rail with granite 
headers on each side. Such a form of track construction does 
not make a convenient place for driving, and our obstructions 
from vehicles in the city of Milwaukee have been reduced 50 
per cent in five years. 

In our State we are fortunate enough to have from the 
Supreme Court, two or three years ago, a very sensible 
decision, which has accorded to street cars, at street intersec
tions at least and in most parts of the city, rights superior to 
a vehicle, upon the reasoning that a street car is restricted to 
the rails upon which it runs and cannot turn out or in, and 
tlrat therefore other vehicles must give way to it ; and at street 
intersections the law of steam railroads applies-"stop, look 
and listen." It is also held that where a team continues for 
several blocks, or any considerable distance, in a track, and is 
struck by a street car, the driver is guilty of contributory negli
gence and cannot recover damages from the street car company 
-that it is his duty to keep watch, knowing he is in the line of 
street car track and to keep out of the way. In a case where 
a man had not looked back for 300 feet the case was turned out 
of court. 

John Grant, St. Louis-I may state an experience we had in 
St. Louis. We found in 1901 that the authorities of the city 
did not know the law. \,Ve went to th~ police department and 
tried to have the delays caused to cars eliminated to some ex
tent, and were informed that there was a law which allowed a 
wagon to hold a car for five minutes. We thought that was 
peculiar and had our attorneys look the matter up and found 
the law provided that when a car came up the wagon must 
move out of the track immediately. Some of our friends 
started a crusade against wagons on the track, with t~e result 
that drivers delaying cars are arrested and fined. We had 
some trouble from wagons and pursued the method Mr. Beggs 
mentioned, going to a large number of the livery and express 
companies and breweries and making appeals to them. One 
very large concern which employs in the neighborhood of fifty 
wagons made it a rule that any of their drivers whose wagon 
was hit by a street car paid the damages to the wagon and lost 
his positio1;. In that way much can be accomplished, hut it 
may be that in the great number of changes being made around 
the country in the different roads, some of the men do not 
know the laws of their city in relation to cars. Some of our 
city authorities did not know the law, and as soon as we 
pointed it out they helped us to do away with a great many of 
the delays. In the last two years 50 per cent of the delays on 
our line have been eliminated. It means hard work all the 
time-you have to keep after the <lrive1·s. and the authorities 

also have to keer them up to the mark. If the laws to keep 
wagons off the tracks cou ld be passed in different cities gen
erally, the law being a reasonable one, it wou ld he a good thing. 

The Vice-President- I s there anything furth er to be sa id ? 
If not, we wi ll take up the next subject, "Comparative l\Ierits 
of Single and Doubl e Truck Ca rs fo r Ci ty Service," by John 
I. Beggs, Milwaukee Electric Railway & Light Company, Mil
waukee, ½' is. Mr. Beggs has not prepared a paper, hut as he 
is present he will probably give us hi s views on the subj ect. 

l\lr. Beggs-The principal point of advantage to result from 
the use of double-truck cars is, in the fir st place, a much higher 
speed, of which the public receives the benefit. As soon as th e 
publi c realizes that it does not seriously affect the street rail
way company to have its cars obstructed, but that it is th e 
people on the car who are di scommoded, the public will awaken 
to the fact that it up to them to get a better condition of 
affa irs, so that in running double-truck cars the fir st point is 
the smooth and comfortable riding of the passengers as com
pared with the single-truck car, with the great oscillation some
times experi enced running over a track which is indifferentl y 
maintained. T he track may be really twice as ba<l, but to th e 
riding public it would not be evident in a double-tru ck car. 
T he next thing is that the large double-truck car, equipped with 
four motors, one on each axle, which has been our practice for 
six or seven years, enables the car to he accelerated much 
qui cker ; in other words, in many of our cities, the blocks are 
only 300 ft. or 400 ft. long, some shorter than that. If we fol
low out the rules as laid out in the usual book of rules, we 
would not g-et a street car up to speed between crossings. The 
car is limited as to the number of trips it can make over a line 
during the day, and consequently the cost of operation is un
necessarily increased. The quicker acceleration means higher 
average speed ; in other words, I beli eve that it is appli cable in 
most cities, even where there is pretty dense traffic. I am not 
referring to Broadway, New York. as the conditions there are 
unusual, but on our city lines, where traffic is sometimes quite 
dense, we maintain an average schedule speed of 9 miles an 
hour. \Vith the large cars you are enabled, because of the 
greater seating capacity, to maintain long headway on th e lines 
and st ill take ca re of the traveling public. Longer headway 
means less car miles and less car hours and less trainmen, and 
that your trainmen are performing more service for the com
pany, and thereby reducing the cost per car hour or car mile 
for trainmen alone. The consumption of power is possibly in
creased yet not more than would be necessary, in all probability, 
to put the sa me number of single-truck cars, with two motor 
equipment, in operation. Then the cost oj track repair and 
maintenance is less, as we discovered after an experience of 
seven years with double-truck cars, which run smoother, than 
single-t ruck cars. 

These are the principal points which seven yea rs of use arnl 
the adoption of heavy truck car.s as standard has brought out, 
and which in our experi ence have been more than satisfactory. 
\Ve establi shed several years ago as a standard a large double
truck car, fitt ed with cross-seats for forty-four passengers. 
They have a capacity, when passengers stand, of over 100. 
These are the reasons fo r maintaining that it is much more 
advantageous, both to the general public and the operating 
company, to maintain and operate large double-truck cars 
equipped with a motor on each axle, and with a motor of suf
ficient capacity to warrant you in quickly accelerating the car 
and getting it up to speed within about 200 ft. , so that you are 
able to make the average speed of the car with the usual 
number of stops, of about 9 miles an hour. 

Mr. Gotshall- I beli eve that a great deal of good could he 
accompli shed by this Association as a national body if there 
were appointed a number of standing committees , such as I 
believe now exists in the New York State Association. l\ly 
idea is that there should be a committee on lcgislatio"l, anoth er 
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committee on standard s and operat ion, and other similar com
mittees. It appears to me that if the important matters of the 
Association were taken up by special committees in thi s manner 
much good could he accomplished along the lines th at have 
been indicated by 1\1 r . Vreeland and other speakers. A repre
sentative committee of this Assoc iation, embodying the views 
of our members, could present these matters to legislators 
throughout the country and seek to have laws enacted which 
,vill remedy some of the troubles complained of. I would sug
gest that the executive committee of the A ssociation take up 
the matter of the appointment of the commi ttee on legislation , 
and it seems to me the matter could be extended by having sub
commi ttees subsitliary to the main committee in each one of the 
cit ies of the U nion. 

The Vice-President-It is quite evident from very extended 
investigation among the members of the A ssoc iation and the 
supply men that the time is ripe for the making of new arrange
ments in the affa irs of the Associat ion, and it is no reflection 
upon any of us a t all. There seems to be a general acqui escence 
in the thought all(l its expression that we have outgrown the 
clothes that were cut for a much smaller association and an 
association und er di fferent conditions. 

I t is my opini on that a mot ion to refer to the executive com
mittee the consideration of the subj ects wh ich have been sug
gested would be the proper way to have these matters fornm 
Iated and presented to the members. 

(l\ fr. Gotshall th en presented a resolution that the sug
gestions made he refer red to the executi ve committee for con
sideration. The motion was carried.) 

Vice-Pres ident Arkwright in the chair. 
T he Chairman- The next business in order is the report of 

the committee on rul es for the gove rnment of employees, of 
which E. G. Connette, of Syracuse, is chairman. 

Mr. Connette- 1\T r. Chairman , the report of the rul es com
mittee has been printed and di stributed among the members of 
thi s Association, and the members have had the report in their 
possession long enough to know what it contains without my 
11ndertaki11g to read any portion o f it. The committee, of 
course, in undertaking to compile a standard code of rul es met 
with more difficulties than any of you would imagine. For in
stance, wh en we undertook to make a rul e that was applicable 
to th e small roads as well as to the very large road s, in a 
good many cases we encountered serious difficulty. \ Ve have, 
therefore, only presented to you a code of rules general in their 
nature, applicable onl y to conductors and motormen, because 
they are the employees pri ncipally to whom the rules apply. A 
rule that will apply to a motorman and conductor running upon 
a small road can also be appli ed to one simila rly employed upon 
a large road. The rules pertaining to interurban service, I am 
free to say. were practically appropriated from the rules of th e 
Ameri can Railwa~• Association, which is composed of the steam 
railroads, and th e ru les which are in effect upon steam rail
roads are the result of years of experience and study-we be-
1 ieve o f over twenty-fiv e, perhaps forty , years' experience. 
T he committee did not think it could compile a set of rules 
which would he an impron~ment on the rules which were 
adopted and are now in eff ec t upon the various steam railroads 
of the country, especially so far as the movement of trains is 
concerned and the use of signals. 

I am now goi ng to diverge just a little from th e report. I 
brought this question up before the committee, hut it was 
deemed to he perhaps not within its scope to embrace a s.ug
gestion of th e plan which I am about to make. Upon long 
single-track interu rban lines. it is better practice, or it would 
he better practice ,,·hen it was adopted, instead of running a 
greater number of separate cars. or changing the headway as 
the business fluctuates, to maintain a unifo rm schedule of head
way and use the multiple control system and increase the 
length of the train as the business may require it, instead of 

changing the headway or instead of running trains in sections. 
ln my opinion, this method of operation would be more sat;s
fac tory, because of: First, less liability of accident, which is a 
great factor in the operation of cars; secondly, it would reduce 
the expense of operation, so far as the platform expense goes; 
third, it would take care of the traveling public, I believe, in a 
more satisfactory manner, becau~.e if the schedule is thirty 
minutes' headway on an interurban line, and that schedule is 
uniformly maintained, no matter what the business may he, the 
public will know that a car will be at a given point at a given 
time, and th at ample cars will be provided, that the same time 
will be made as with one, on the multiple control system. I 
put this out as an opinion of my own. I believe the interurban 
roads will come to it, and run trains as steam roads run trains. 
I believe the running of separate cars to meet increased de
mands will be done away with ultimately, and that we will ad
here to the time-table instead of changing the headway and 
mixing up the motormen and conductors and multiplying the 
duties of the train despatcher and causing accidents, at least 
increasing the hazard of them, the danger would be reduced 
to a minimum, and I believe the service, in every respect, would 
be the more appreciated hy the puhlic. 

You will note the report of the committee in regard to the 
signals fo r interurban lines. I have said that we practically 
appropriated the rul es and regulations of theAmerican Railway 
Associati on. I may say that we changed the signals, not in 
respect to color, but instead of using fla gs, as on steam roads, 
we use the colored plate hanging over the da sh of the car. 
That was done for several reasons. In the first place, when a 
Hag is stuck on the end of a car, while the car is running it is 
difficult for a motorman on an approaching car to distinguish 
what the signal is until he has passed by it, whereas with the 
signal on the front of the ca r he sees it and notices whether it 
is the regular car, a section of the regular train, or an extra car. 

Mr. Mailloux--! desire to make a suggest ion that every in
dividual member present, who lias the au thority to do so, 
should make a careful study of these rules and endeavor to ap
ply them if possible an<l report the result5 to the committee. 
In that way, every member of the Association becomes a co
operative factor in the development and perfecting of a system 
of rules and regulations, signals, etc., by se nding opinions, 
criticisms, suggestions of changes, etc., to the committee dur
ing the next ten months, the com mittee would be able, at the 
next annual meeting, to give us valuable information tending 
to the further development and perfection of the system of 
signals, etc. , 

I want to take issue with Mr. Connette in regard to what he 
said aiJout the singl e-headway system. I think that de
pends entirely on the form of load curve with which he has to 
deal. It would be influenced by the line and the service the 
line is expected to give. In an ordinary interurban line, where 
the stations are relatively far apart and the load curve, so to 
speak, fairly even, that method might well apply, but I submit, 
in cases where your interurban line approximates rapid transit 
conditions such a method will be absolutely impossible. 

Take a case like the New York & Portchester Railroad; if 
you plot the number of passengers carried per hour during the 
twenty-four hours, you will find enormous peaks which repre
sent the hours when people go to New York and come back. 
Evidently, the service must be adequate for the maximum de
mands made upon it. That service, with a four-track road, re
quires five minutes headway with as long trains as we can 
possibly operate on the local track and ten minutes headway on 
express trains. We cannot maintain such a headway as that 
during the entire day. There are times when it is necessary 
to reduce the number of trains, as well as the number of cars. 

Mr. Connette-I refer to a single-track road. 
Mr. Mailloux-It may be on a single-track road it would be 

valuable, but it depends on the load curve. \Vhen th e curve is 
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flat and does not have enormous peaks, the method suggested 
is most satisfactory and preferable, but where the curve shows 
peaks it would not be. 

Mr. Myers-I understand that the committee is to con
tinue for a nother year, and is to go on with its work. I as
sume that these rules arc to be adopted by the association. I 
have been waiting for s,c:ven months to get these standard rules, 
in order to apply them to a property we took over some time 
ago. I want to start off with a firm foundation, and I told our 
superintendent we would wait until the Assoc iation met, when 
these rules were to be presented, and that, as th ey were to be 
adopted generally, we would also adopt them. I would like an 
expression as to how many members will adopt these rules. 

Mr. Co nnette-There is no use in this Associat ion continu
ing a committee on ri.1les unless when the committee has 
given a report that is satisfactory to the Association it is 
adopted and becomes the standard of the members of the Asso
ciation. Of course, there is nothing binding or compulsory on 
the members of the Association to adopt the code of rules that 
might be presented by this committee and approved by the As
sociation, but there is no use in the Association considering the 
question of a standard code of rules unless the members are 
willing to adopt the rules, if the Association finds that the com
mittee has presented a code of rules that is satisfactory. I will 
say, in this connection, that the New York State Association 
has had a committee on standard rules fo r nearly three years, 
of which I have tlie honor to be chairman, and this report is 
to a large extent the result of the work of that committee, 
supplemented by the committee of this Association. The New 
York State Board of Railroad Commissioners, I think, met 
with the committee two or three tim es, and finally approved the 
report of the committee, but requested that th e committee pur
sue the matter of rules applying to interurban roads a little 
further. In fact, the committee has presented very few rules 
applicable to interurban service, and the Board of Railroad 
Commissioners asked that we nught continue the committee 
to further consider the rules applicable to interurban roads 
which is now being done by the New York State Association. 
This report is before the convention. It is for you to do as 
you please with it. I do not think we have the time to con
sider even a half dozen of these rules, if we take them rule by 
rule, even two or three of the principal topics in connection 
with these rules, concerning which there may be a difference of 
op1mon. I woul<l suggest that if you do not want to take ac
tion on this repo rt, at this meeting, each member of this Asso
ciation carefully consider the rules, and write all suggest ions 
or recommend actions to the committee, ei ther direct or 
through the secretary of the Association. 

Mr. Beggs-I desire to say a word in commendatio n of the 
work of this committee, and I say it as freely and as cheer
fully as I severely criticised the report presented to us twelve 
months ago, which did not seem to have been compiled for 
street railway management at all, but was apparently compiled 
for limited trains on trunk lines. I may say that for two 
years me have had no books of rules to give our 1000 trainmen 
or 1200 trainmen, waiting, as a matter of courtesy to this Asso
ciation, until it should have had presented to and approved by 
it a code of rules that we could feel might be fa irly adopted by 
all the roads connected with the Associat ion, if not all the roads 
of the country. That code I now have in my hand, and I would 
like to have it receive the sanction of thi s Association, but 
whether it does or not, with a few trifling modifications in 
these rules, they will be printed fo r our company within the 
next thirty days. I have read every section in the report very 
carefully. As you know, we operate nearly 200 miles if inter
urban lines in connection with our metropolitan system, and 
I think there is very little to be desired, from my point of view 
at least, in these rules. I have been responsible for putting 
many of them into effect in the operation of interurban lines 

for several years. I, therefore, propose, after I have suggested 
slight modifications, to move the adoption of this report by the 
Association. I ·want to suggest changes in three paragraphs. 
There may ue some slight modification necessary in the rul es 
due to the local conditions. I do not think the fact that this 
committee is to be continued should be taken as an inference 
that the report is not to be adopted. 

ln paragraph 5, section i, 1 should advocate prohibiting the 
smoking of tobacco while on duty in any part of the company's 
buildings, except in the conductors' and motormen's room, and 
would likewise prohibit the trainmen from smoking when rid
ing on the company's equipment in uniform and not on duty. 
I have seen, on many roads (we do not permit it on ours), the 
em ployees of the company smoking while in uniform on the 
equipment of the company. I propose to prohibit that when 
the men are in uniform. If the man has paid his fare and is 
riding like any other passenger, he may exercise the rights of 
other passengers. 

I would like to enlarge ;ule 14, just to broaden it slightly. 
From my observation, the violation of this rule on many roads 
is the cause of great inconvenience to the public. The rule 
says "Do not remove trolley from wire at end of run, or else
where, at night, until passengers have alighted from the car." 
I would add to that rule "nor until those waiting to enter the 
car have entered it and are seated." I think that is just as 
important. I have seen dozens of people scrambling in the 
dark, and they stumble up the steps, while the motorman car
ries his tro lley around. 

Rule 24 raises an important question. I seriously consider 
the advisability of assuming that street railways generally are 
going to continue to stop on the far side of the streets, as it is 
called. There are some municipalities which are now enacting 
ordinances requiring the street cars to stop on the near side 
of the street, and I am in favor of that. The city of Cincinnati 
is at present considering the enactment of an ordinance requir
ing street cars to stop on the near side of the street; and in 
answer to an inquiry received a few days uefore leaving my 
office, from ]\fr. Foraker, second vice-president of the Cincin
nati Traction Company, as to my opinion on that point, I told 
him I favored the cars stopping at the near side of the crossing. 
It gives the car an opportunity to slow up before crossing the 
street, and avoids its coming in contact with vehicles or other 
cars. The statement as to which side of the street the car 
should stop may be left out. There are some cities that re
quire you to stop on the near side of the street, and I much pre
fer this plan. I shall take steps to have it enacted into law in 
my own city. I suggest that rule 24, as to where the car shall 
stop, might, with advantage, be stri cken out. 

T he committee, in the first par2graph in the report, directs 
special attention to rules 61 and 62. I uelieYe it would be ad
vantageous to leave the matters referred to in those ru les to 
the decision of the local companies, because we must give our 
conductors and motormen authority to put off the cars passen
gers who refuse to pay fare; otherwise, they will discuss the 
matter while they ride out the distance they want to go. It is 
not unusual on street railways to hm·e a man present a large 
bill which the conductor is unable to change. Under this rule 
the man would not be put off. \Ve put him off on our road. 
We require passengers to pay their fare, but here you say they 
must not be ejected from the car, lJut the facts of the case must 
be brought to the attention of the first inspector, starter or 
official of the company, who is met, and the conductor must 
act according to the instructions received from such inspector, 
starter or other official. In the heart of the city, the conductor 
would not go very far before coming to a superior officer, but 
in sparsely-settled sections the chances would be, in many 
parts of the clay, that he would have to go to the heart of the 
city before he found an officer whom he could consult. I 
think most of the provisions you have -made for protecting the 
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passenger and keeping the company from being involved in 
litigation by unauthorized ejectmeut of the passenger are care
fully taken up. 

In order to bring the matter regularly before the Associa
tio n, Mr. President, I move that the rules, as presented by this 
committee, be adopted as the standard code of rules of the 
street railway companies in the jurisdiction of this Association. 

J\lr. W hite-I wiil second the motion of Mr. Beggs, and if 
he will allow it, suggest an amendment-that is, that the set of 
rules, as presented, be adopted by the Association, and that the 
members of the Association be requested to adopt these rules 
as their standard rules, with such modifications as may be nec
essary to meet local co nditions; and that the members of the 
Associatio n be requested to communicate with this committee, 
which is to be continued during tlte current year, any amend
ments which their experience with the rules leads them to 
think advisable, and the committee report to the next meeting 
such amendments as they think will be advantageous, to be 
embodied into the later standard rules. 

Mr. Beggs-I cheerfully accept the amendment. 
Mr. Myers-I want to bring to the attention of the Associa

tion a scheme we have recently adopted. I do not know that 
it is original with us, but on the backs of our accident reports 
we have placed all possible forms of construction for special 
work, cross-overs, single an d double track, turn-outs, etc., and 
we require the employees to illustrate on the back of the acci
dent report just where an accident happened, whether to a 
person or vehicle. I th ink such a provision, in connection with 
these rules, in regard to reports, would be very valuable. 
T he average motorman or conductor is not usually intellectual, 
and his report is often confused. 1 make this suggestion to 
,vork in with the fo rm of reports of accidents recommended in 
the Look of rules. I wish specially to refer to the last para
graph of rule 8, which refers to railroad crossings. It says that 
where a crossing is protected by a derailing switch, interlocking 
plant or flagman, employed by the company, this rule does not 
apply, but special instructions are to be issued to cover it. I 
would ask why this provision is restricted to crossings protected 
by flagmen, or operated by interlocking plants employed by the 
company. I venture to say that we are operating the la rgest 
interlocking plant of any street r~.i lway in the United States. 
\Ve ha ve thirteen crossings in some 1400 feet, with seven sema
phores in our tower. As is the rule among the \Vestern rail
way lines, the jurisdiction of the r,lant rests with the co mpany 
seeking the crossing. In that case, it controls and operates it 
with its own men. Suppose some comp:my seeks to cross the 

· tracks? The burden of the operation is divided equally in 
Illinois and other \Vestern States, and \\'e appoint the operator. 
\Ve have the right to ask for his di smissal, without giving 
cause, but I want to know from Mr. Connette why he applies 
this rule only to the employees of the company working under 
this rule? \Vhy do not these rules apply, regardless of who is 
paying the operator of the signals his salary? 

John Grant, St. Louis- I understand the idea is that where 
a company requires a modification in the rules to meet the con
ditions in its city, they make it under the rule; for example, in 
rule 8, relating to railroad crossings, we are required, by ordi
nance, to stop at our own crossing. So if we adopt these 
rules we would have to embody an amendment to the rule, and 
that would be in the nature of an amendment to rule 8, the 
present rule 8 to remain as the standard. The rule, however, 
will still be rule 8, and any amendments to it would be rule 8, 
section a, b, c, etc. 

Mr. Connette-Referring to rule S, I will say that that rule 
gave the committee perhaps more trouble than any other in the 
book. In fact, the committee gave this subject much time and 
attention, because the State Railroad Commissioners of N ew 
York have a pretty close supervision over the railroads in the 
State, and they were particularly insistent on this rule. Ex-

plaining this last paragraph of rule 8, I will say that a crossing 
protected by a derailing switch, or by an interlocking plant, 
leaves no iiecessity fo r the conductor to flag the car over the 
crossing. 

Mr. Myers- I understand that. 
Mr. Connette-As to the part which says "the flagman em

ployed by the company," etc., of course if there is a flagman at 
the crossing employed by the company to flag the car across the 
crossing it becomes unnecessary fo r the conductor to perform 
that duty. If there is a flagman a t the crossing , not em
ployed by the company operating the cars, the company operat
ing the cars has no jurisdiction over th at fl agman, and cannot 
require him to flag the cars over the crossing, and, therefore, 
it becomes necessary for the conductor to perform this duty. 
For instance, at Washington Street and Salina 5treet, in the 
city of Syracuse, we have two flagmen.to flag our cars over the 
crossing of the New York Central t rli.cks. The New York 
Central people also have flagmen there to signal their trains 
across Salina Street, but our men pay no attention to the 
signals of the fl agmen of the New York Central, but are re
quired to obey the signals of our own men. 

Mr. Myers-How about the join t employee ? I mean where 
A petitions for the right of crossing the tracks of B, it is the 
custom in many of the Western cities for the company seeking 
the crossing to install the safety appliances. The maintenance 
and cost of operation is divided equally between them. The 
manual labor is furnished by the company petitioning the right 
to cross and installing the protection, but half, or whatever the 
proportion agreed upon may be, of opera ting the tower or other 
form of protection, is paid by the company whose tracks are 
crossed. He is not the employee of both companies, but each 
pays half his salary. 

Mr. Connette-Then, as a matter of protect ion, you ought 
to require your men to compiy with th is rule. 

Mr. Myers-That is what I want to bring out. 
l\fr. Connette-It is not a question of who employs the man 

or who he is working for. This rule is intended as a matter 
of sa fety, because there are two railroads, one crossing the 
other, and this rule is framed for the purpose of avoiding the 
possibility of an accident at this crossing. 

J. N. Shannahan, Fonda, N. Y.- We have a peculiar proposi
tion on our road in the fac t that we operate both steam and 
electric lines, and on all grade crossings we do not permit the 
flagmen to signal the electric cars, but have incorporated 
rule 8 in our book of electric rules and rigidly enforce it. 

H. M. Sloan, Chicago-It seems to me if these rules are to be 
adopted as standard there are many wh ich wi ll not cover the 
operation of cars in a ll cities . Some companies are not oper
ating interurban lines, and it seems to me that if the rules are 
to be standard they should not be changed as to their numbers. 
If a rule is not to be used by any given road it can be omitted, 
but the rule number should stand. A road might use rule 3, 
for example, and have no use for rules 4, 5 and 6, but these 
numbers should be given, and rule 7 reta in its original number 
as embodied in the report of the committee. , 

\V. Worth Bean, St. Joseph, Mich.- In Michigan the statute 
requires that conductor shall proceed ahead of the car , accord
ing to rule 8, and if he fails to do so the company. is not cen
sured, but there is a fine of $20 imposed upon the conductor. 
It is not a fine upon the company but upon the employee. 

Mr. Connette- Referring to the remarks of Messrs. Grant 
and Sloan, suggesting that perhaps the local conditions of some 
of the railways represented in the association are such as to 
requi re some additional rule, or perhaps the adoption of a 
substitute which would not conflic t with these rules-for in
stance, in the case Mr. Grant cites, of the city of St. Louis 
requi ring that they shall flag their own cars across their own 
crossing, all that is necessary for Mr. Grant to do is to sup
plement rule 8 by adding rule 8-a, and put in the condition 
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he refer s to. A s to M r. Sloan 's suggestion that if the;e rules 
a re adopted the n umbers ought to remain, that is the plan , 
so that rule 5, fo r instance, is always rule 5. If there is a rule 
in this book that is absolu tely impract icable of adoption by any 
member of this A ssocia tion let the rule be omitted, but the 
number of the rule should be printed and the space left blank, 
so that w hatever rules are used will have the same number on 
a ll the roads using them. 

The motion of Mr. Beggs, as amended by Mr. White, cover
ing the adoption of the rules, was then carried. 

T he Cha irman- T he special committee appointed a t the ses
sion yesterday to cons ider the matter of fu rni shing reports to 
the press is ready to repor t. T he sec reta ry w ill present the 
r eport. 

The secretary read th e fo llowing : 

To THE AMERICA N STREET RAILWAY AssocIATION. 

Gentlemen.-Your special committee, after duly considering 
the question of the revision of paper s and discuss ions prior to 
publicati on, r epo rts as fo llows: 

W e recognize the importance and desirabil ity of encouraging 
and securing a comprehensive and even confidential discussion 
of topics presented before the Association. 

w-e also recognize th e importance and utility of the press and 
the desirability of not unduly r est ricting its privileges. 

We are of the opinion that the realization of these two obj ect5 
necessitat es intelligent censorship of the proceedings. W e recom 
mend fo r adoption the fo llowing rules : 

r. U pon the request of any delegate any r emarks or data sub
mitted by him shall be considered privileged communications, and 
withheld from pnblication in both the press and the annual r eport. 

2. At the first session of each meeti ng of the Associat ion the 
chairman shall appoi nt from the delegates in attendance a cen

,sor~hip committee of three members. All repo r ts of proceedings 
shall be submitted to this committee, and approved by at least one 
member thereof before being made acc-.::ssible to the press. 

So far as possible all persons participating in the discussion 
shali be given an opportunity by the committee to revise and cor
rect their remarks befo re publication. 

The committee also recomm ends that, to· promo te the best in
terests of the Association, the technical press be respectfully 
requested to refr ain from the daily publication of the proceed-
ings. R espectfully submitted, 

C. 0. MAILLOUX, 
JOH N I. BEGGS, 
J. G. WHITE. 

The r eport of the committee was adopted and approved. 
Mr. B eggs offered the following resolution: 

Resolved, That the president of this Association be requested 
to appoint a committee of three members to confer with the so
called "steel rail pool ," to obtain, if possible, a di scontinuance of 
or material reduction in the diffe rential charged for high t ee 
girder and g ro oved rails used in street railway construction. 

W . K. M orley offered the fo llowing resolu t ion: 

W hereas, O wing to the change of conditions, and especially to 
the growth of the suburban and internrban railway interests, and 
the fact that the mule has been relega ted t o the plow, and that 
electri ci ty is the motive power more generally used in street, su
l urban and interurban railway service; therefo1 e, be it 

Resolved, That th e name of this Association be and is hereby 
changed fro m "The American Street Railway Association" to 
' 'The American E lectric Railway Association." 

O n motion the r esolution was referred to the executive 
committee. 

The Vice-P resident- T he chair announces the appointmen t 
of the fo llowing committee on compensation for ca rrying the 
mai ls: Messr s. Gran t, of St. Louis, chairman ; Beggs, of M il
waukee; R ogers, of Binghamton. 

The report of the committee on nominations was presented 
as follows: 

Your committee on nominations r espectfully report recom
mtnding the fo llowing list of officers for the ensuing year: 

F or president, Vv". Caryl E ly, president International Railway 
Company, Buffalo, '.N. Y. 

Fi rst vice-president , E lwin C. Foster, president New Orleans 
Ra ilways Company, New O rleans, La. 

Second vice-president, John Grant, general superintendent ::;1. 
Louis T ransit Company, St. Louis, Mo. 

Third vice-president, James F. Sh:-.w, president Bostoe & 
W orcester S treet Railway Company, Boston, Mass. 

Secretary and treasurer, T. C. Pen ingto n, treasurer Chicago 
City Railway, Chicago, Ill. 

F or executiYe committee, president, vice-president, and J ere 
C. Hutchin s, president Detroit United Railway, Detroit, Mich.; 
A. B. Colvin, president Hudson Valley Railway Company, Glens 
Falis, N. Y.; G. Tracy Rogers, pres ident -Binghamton Railway 
Company, Binghamton, N. Y.; W. A. Smith, ge neral manager 
Omaha & Co uncil Bluffs Rai lway Company, Omaha, Neb.; S. L. 
Nelson, vice-president and general manager Fort 'Wayne & South
western T raction Co mpany, Fort Wayne, Ind. 

T he committee have received but one invitation for a place for 
holding the next annual meeting. The Mayor, secretary of the 
Chamber of Co mmerce and one busi1:ess man of Chattanooga, 
Tenn., have extended an invitation to the Asso ciation to meet in 
their city next year. Owing to the limited information in the 
possession of your committee we do not feel warranted in recom
mending Chattanooga as the next meeting place, but do recom
mend that the matte r be referred, with full power, to the incom-
ing executive commit tee. Respect fully submitted, 

R. T. LAFFIN, Chairman. 
H. l\l. SLOAN, 
FRANK R. HENRY, 
ALBERT H. STANLEY, 
E. s. GOODRICH, 

Committee on Nominations. 

O n motion the secretary was authori zed to cast a ballot for 
the gentl emen named as the officers of the Association. 

On motion the question of a place fo r the next meeting was 
referred to the executive committee. 

T he committee on resolutions r eported the fo llowing: 

Resolved, That a vote of thanks of this Association be given to 
the officers and executive co mmittee fo r the able manner in which 
the affairs of th e Association have been co nducted the past year. 

R esolved, That a vo te of thanks be extended to the General 
E lect ric Company for the excursion and luncheo n, and general 
cordial reception g iven to the delegates and their fri ends at 
Schenectady. _ 

Resolved, T hat a vo te of thanks be given to the H udso n Valley 
Railway Company fo r courtesies extended t o thi s Asso ciation. 
Also to the Schenectady Railway, th e U nited R ailway Company, 
of Albany; th e telephone and telegraph companies, the local com
mittee of arrangements and th e railroad passenger associat ions 
ior courtesies extended to us. 

Resolved, T hat a vote of thanks be given to the supply men for 
the splendid exhibit g iven the delegates of this Association. 

The above r esolutions w ere unanimously carried. 
M r . \ Vor th Bean- Mr. Chairman, if you w ill pardon me, I 

want to say a word. \ Ve are twen ty-one years old as an As
soc iat ion, and we h ave met fo r twenty- two consecutive con
ventions. I have been to all the conventions, and I have seen 
the time w hen the nominating committee has had considerable 
trouble in selec ting the place of meeting, owing to the fact that 
numerous invitations were extended to the Association. \ Ve 
have grown to such magni tude and such proportions that the 
A merican Street Ra ilway Associa tion to-day has n o invita tion 
to visit a city for its next meeting where ample h otel acco111-
modations can be affo rded us. I hope th e time wi ll come w hen 
we shall not expect such invitat ions. I hope the incoming
executive committee wi ll take decided ac tion to the effect that 
we do n ot desire to have it unde rstood tha t we expect these 
generous invitat ions fro m our fri ends in the business, and to 
be entertai ned by them a t enormous expense, in th e future. I 
went to the meeting in Boston in 1882; ther e ,vere twenty-five 
delegates. To-day we have a t thi s convention 300 clclegatcs, 
and our membership is 2 06 companies. I trust th e executive 
committee will consider th e selec tion of a place where thi s 
Assoc iat ion can meet, a nd where we individually can pay our 
bills and pay our ca r fa res, and not expect courtesies to be ex
tended so that burdens a rc pnt on local companies; but let us 
go to a ny proper place, any city in the United States that the 
executive committee sees fit to select, transact our business as 
business people, and not junket a nd waste so much time. Let 
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us also give the attention to the supply men that is proper, and 
in a measure repay them for going to the enormous expense to 
show us the interesting exhibits which are a part and parcel of 
our exhibits; and if we <lo not want to examine and look into 
the supply men's exhibits we should info rm the gentlemen we 
<lo not want them around us. I want them. T hey have helped 
to i~crease uur business and helped us in many other ways, 
and it is a matter of cour tesy to them that we should give them 
attention. 

I am informed they fee l that a t th is convention we have had 
so many other things to do that we have fai led to visit them 
and give them the a ttent ion they deserve, after offering the 
exhibit they have for our special benefit. I do not know that 
it is germane to the matters befo re the house, but I fe lt it was 
my duty to speak on these points. I hope the executive com
mittee wi ll take this matter up seriously and let us do our 
business in the manner it should be done. \Ve have just elected 
a very able board of officers and executive committee, and the 
next meeting of the Association should see the most radical 
changes in our methods of doing business. 

W. E. Harrington, Camden, N. J.- I wish to suppleme nt Mr. 
Bean's statement by some observations I have made since I 

T he convention then adjourned to meet at the banquet in the 
evening. 

THE THREE NEW PRESIDENTS 

T he three gentlemen who have been elected to fill the offices 
of presidents of the three associations which met in Saratoga 
last week have all been prominent in railway affairs as well 
as in the work of the associations over whose interests they 
will preside during the coming year. 

W. Caryl E ly, who is president of the International Railway 
Company, of Buffa lo, is of New E ngland descent, but was 
born in Middlefield, Otsego County, in 1856. He is a member 
of the New York bar, to which he was admitted in 1882 at 
I thaca. In 1885 he moved to N iagara Fall s to practice law, and 
in 1899 was elected to the presidency of the Buffalo Railway 
and its allied compani es. H e was one of the original pro
moters and incorporators of the N iagara Falls Power Com
pany, and was the chief promoter and first president of the 
Buffalo & N iaga ra Fall s E lectric Railway Company. In 1898, 
la rgely owing to hi s initiative, all of the electric railways in 
Buffa lo. ~ iagara Fall s, T onawanda, Lockport and vicinity 

W. CARYL ELY 
Ameri ca n Street Railway A ssociat ion 

F. E. SMITH E. W. OLDS 
Street R ailway A ccountants' A ssociation of 

America 
A m erican Railway Mechanical and El ectrical 

Association 

THE PRESIDENTS-ELECT O F THE THREE ASSOCIATIO NS 

have been here that struck me forcibly. I think we can draw 
lessons from the new associa tion composed of th e master me
dianic s, whi ch has j ust started in. T hey have decided to hold 
their meeting- two days in advance of the meeting of this 
.1 \ ssociation, and tu hold three sessiuns each <l ay to accomplish 
their work. 1 have ueen here si nce T uesday morning and have 
not been aule to accompli sh anything like what I wi shed to do 
in the matter of seeing certain exhibi ts and talking with certain 
people as to detail s in cunnection with our business. I think the 
pleasure trips ha\'e been of such a character that ,ve have lost 
too much valuaule tim e. I know from talks I have had with 
general managers of di fferent companies that they will not 
come again to our meetings unless \Ve make some very great 
changes in the way of handl ing our business. I think the prac
tice of spending so much time in sightseeing and things of that 
kind should be <lone away with, and ,ve should devote ourselves 
strictly to the business for wh ich the delegates attend the con
vention. 

President E ly-Gentlemen of the convention, I desire to re
turn to you my sincere thanks for the very great honor which 
you have conferred upon me in selecting me pres ident of the 
Association. I accept the place with a full realization of the 
responsibility. I deem it a position of great responsibility. I 
will endeavor. with the help of the other officers and the execu
tive committee, and all concerned in the welfare of the Asso
ciation and the business represented by it, to devote such an 
amount of whatever ability and energy I may be possessed of 
together with a sufficient amount of time, in an earnest en
deavor to bring about good results during the next year. 

were consolidated into the International Railway Company, 
whose capital stock is owned and held by the International 
Traction Company, and Mr. E ly was elected president of both 
corporations. l\Ir. E ly has twice served as first vice-president 
of the American S treet Railway Association, and has also been 
a member for a number of terms of the executive committee of 
the New York State Street Rail way Association. 

F. E. Smith, who has been elected president of the S treet 
Railway Accountants' Association of America, has been an 
active member of that organiza tion since its incorporation, and 
was elected one of the vice-pres idents in 1898. He is auditor 
for the receivers of the Chicago U nion Traction Company, and 
is also audi to r of the Chicago Consolidated Traction Company. 
Previous to going to Chicago in 1898 Mr. Smith was auditor 
of the Massachusetts E lectric Companies, of Boston, and for 
five years before that of the Lynn & Boston system. 

Edwin \V. O lds, who has been elected second president of 
the American Railway Mechanical and Electrical Association, 
at the Saratoga Convention, is a native of Vermont, and has 
had a long mechanical experience. He first became con
nected with street ra ilway work in 1890, when he entered the 
service of the Denver T ramway Company, of Denver, Col. In 
1896 Mr. Olds was offered the position of superintendent of 
rolling stock of the Milwaukee Electric Railway & Light Com
pany, which positi on he has since held. Mr. Olds was a mem
ber of the executive committee of the American Railway Me
chanical and E lectrical A ssociation last year, and his elevation 
to the presidency is a well-merited tribute to his ability and 
standing in mechanical and electrical affairs. 
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THE AMERICAN RAILWAY MECHANICAL AND ELECTRICAL 
ASSOCIATION 

THURSDAY'S SESSION 

The final session of the American Railway Mechanical and 
Electrical Association was called to order at IO : IO by Presi
dent Farmer. 

D. F. Carver's paper, " Use a nd Abuse of Controlling 
Mechanism," was read by th e president in Mr. Ca rver's ab
sence. This paper was publi shed on page 475 of the STREET 
RAILWAY JouRNAL last week. 

Mr. Mundy- Regarding Mr. Carver's statement that the 
controller has only two points, ;:ind about the rheostat being 
merely a matter of form, I can state that some few months ago 
we were blowing up and completely destroying the inte riors of 
controll ers at the rate of about six ty per week, and we have now 
reduced that trouble to a ve ry small percentage of what it was 
at first. But we have accompli shed this result, not by goi ng to 
work on the controllers, but by getting the rheostat on the 
cars in proper condition. The condition of the rheostat affects 
the controller more th an anything else. The older type of re
sistances made were made of layers of iron with asbestos be
tween them. They would burn out, short-circuit, and have all 
kinds of trouble. We have been substituting the grid rheostat , 
which will break sometimes, but does not change materially in 
its resistance, and you can take a controller, throw it a round 
to the same points, and it will not blow out, provided the 
stops are graded on the rheostat p1 operly. It has reduced the 
cost of our controller repairs-it is hard to give th e repair cost 
percentages, but it is hardly comparable with what it was 
before. 

Mr. Morgan-One question in that regard. W e have had 
that same trouble and particularly so on our ' interurban line. 
We run there with the K-14 type of control, and run as hi gh 
as 45 miles per hour, · and down a long grade we have between 
New Castle and Sharon we run probabl y from 50 miles to 53 
miles an hour. \V e have had the g reatest trouble with the re
sistance on account of the asbes tos and iron jammin g from one 
coil to the other. There should be absolutely no reaso n why a 
grid rheostat should not be substituted for a single one of th e 
coil rheostats. Have you tried the substitution of one indi
vidual set of coils without taking out your full equipment and 
throwing it away? 

Mr. Mundy-Such a plan is perfectly practicable. I would 
say in regard to that pl an that on the rheostats, as we ar.e 
placing them on our cars to-day, some are not compl ete equip
ments of grid rheostat . In other cases, we are using the grid 
rheostat for the high est points, -, iz. , the R-3 to R-5 , and the 
first point s, R-r t o R-2, seldom burn up. The latter we keep in 
service, using both the General Electric ribbon type between 
vitrified granite blocks and th e W estinghouse round type, and 
we find that they hold up very s;:itisfactorily. One thin g, re
garding the proportioning of the resistances. I am so mewhat 
radical and go further than th e manufacturers, in that I do not 
make th e fir st point in my controil er a running point. :r make 
that more an arcing point, raising the resistance probably 50 
per cent to 75 per cent higher than would be proper to get th e 
right acceleration of the car. That redu ces th e arc in turning 
off and makes considerable difference in the tendency to blow 
up. 

Mr. Morgan-We have adopted the same plan. In fac t , if 
we put the controller on the first point, the car will not start. 
The second point is really the running point on our co ntro ll er. 

Mr. P estell-I quite agree with Mr. Mundy a nd Mr. Mor
gan. In regard to extra resistance on the first point , the great 
trouble with the blowing out of controllers, arcing and blow
ing through the cover, has been due principally, I think, to the 
fact that the controll ers were put on one notch and thrown off 
again before the motors had time to get any speed at all; that 

is, if the motorman got two bells to start and then, before the 
car had actually gotten under way. he got a bell to stop, and 
threw off the controller, in nine c .. ,ses out of ten it would blow 
through the cover of the controll er. Putting on the extra re
sistance on the first point tends to stop that. W e had a little 
experience here a short time ago using a S. R. G. motor on 
a transfer table a nd we found that the ordinary magnet in 
the controll er would not take ca re of the arc at all. T hat is, 
there was so much self-induction in the motor , a nd the resist
ance was so hi gh that the small amount of curre nt would not 
make a strong enough magnet to blow out the arc, and the 
latter would be maintained for some time-in fact, until it 
burned out the controll er, and we had to rig it up with a small er 
wire. I think the same principle holds good in starting a nd 
stopping the controller , not that there are no t enough turns of 
wire, but the fa ct that the motor has a high self-induction be
fo re it is started, both in the armature and the fi elds, a nd that 
tends to ki ck back a nd blow holes in the cover when the motor 
does not sta rt before th e current is shut off. 

Mr. Mundy-A nother cause fo r blowing up controll ers is 
very seri ous, and is practically impossibl e to overcome from 
the motorm an's standpoint, and that is where the motorman 
sees he is ge tting into a tight place and has either a car or a 
wagon ahead of him. Hi s first inclination is to throw the 
reverse handle. With a four-motor equipment thi s means that 
the motors would buck at once. A fter the track is cl ear the 
motorman goes ahead and throws the reverse handle back into 
the fo rward position. There is nothing to break the a rc except 

_ the reverse cylinder , because the motors generate and the arc 
chars the reverse cylinder, short circuiting it. The next thin g 
we have is th e outside shell of the controller. The rest of it 
has gone up in smoke. T o overcome thi s the manufacturers 
are making fo r me to-day what might be call ed a special con
troller, but whi ch is one which I thi;1k th ey expect to make a 
standard. In th is controll er the reverse cylinder is made wi th 
much longer breaks and the arc effect is between each finger. 
Thi s, of course, does not overcome the bucking tendency, but 
it does keep the arc from going from fi·nge r to finge r. I think 
th at it is prac ti cally impossibl e to edu cate the motorm en not to 
~10 it, because I find th at when I am running a car myself my 
fir st inclinati on is to commit the same fault. 

Mr. Morgan-I would like to say in that connection I had 
very much the same troubl e, but I have posted rules on the sub
j ect, as I have charge of the mechanical department as well 
as the operating department. These rules r equire th e motor-
111 ;:.n to wait before he reve rses. I have also experienced the 
inclination to do th ings that you don't want the motorm an to 
do. But I argue he is running th e car every day and he should 
do it a great deal better than I. A motorman has no right to 
assume because a man running a car once a week does some
thing whi ch is, perhaps, a littl e wron g, th at he is al so justified 
in doing it. I always point out to the men that I am not a 
motorm an. 

Mr. P estell- I would like to ask whether anybody here has 
had any experience with fl ashing over the controllers on the 
connecting board helow th e blow-out magnet for no apparent 
cause, that is, when the board is apparently clea n and all right 
previous to the time of fla shing over? 

Mr. Mundy-As I think I sa id yesterday. I was recently tes t
ing some fu ses on a car and purposely applied the brake as 
tight as possible in throwing the controller around to the full 
multiple positi on to try the fuse. The controll er drew some 
arcs at the top end , and th ere was an arc from th e contro ller 
finger to the cover of th e controll er, but when I opened it up 
I also found that the head of every sc rew in the connection 
board had simply been hurned off. You could not use a sc rew
dr iver in getting any screw out. The cause of the trouble was 
that the gases formed by th e arc completely fi lled the controller 
and short-circuited the different connections. 
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Mr. Olds- We have that sa me trouble. Sometimes in a short 
circui t, as you throw off, you will find the connecting board 
contacts burned as well as possibly with the trolley, or wherever 
the short circui t may occur. Regarding the reversing of the 
car we think it is policy and best that the motorman should 
understand the rever sing of the car , although some have 
thought best to take off one of th e contacts on the backing-up 
par t of the cylinde r at each end, so that should they wish to 
back up they are obliged to do it on two n'lotors. I think that is 
poor policy, because there are ti mes when we want a man to use 
anything that he can to make a quick stop. I think if they ge t 
in a tight place th ey should strip th e gears or strip the arma
tures-I don' t ca re what they do-to stop the car. But we 
have the same trouble that Mr. Mundy speaks of, th e men will 
use the reverse when th ey ought not to, and the burning of th e 
reverse is quite a ser ious matter, especially during the winter. 
T he motorman will come in with his controller burned up. 
You wi ll say to him, "You have been using yo ur reverse." 
' 'Oh, no. I never use the reverse." But open it up and you will 
fi nd bli ster s on the back of the contact. They are all burned, 
whereas the go-ahead is perfectly clean. Regarding Mr. 
l\ Iundy's improvement-because I consider it is his improve
ment- he is the man who sug·ges ted it and took it up wi th the 
General E lectric Company-I think it will help us out of the 
trouble considerably. Vie are experimenting a little to-clay on 
putting the controller in the center of the car mechani q tlly. 
Just what wi ll be the ou t: ome of it I am not prepa red to say, 
lm t we wish to get th e controller off from the front pl atfo rm. 
:-\11 our electrical a ppli ances, if possi ble, should be taken from 
the pla t fo rm. \Vhether we can accomp li sh it or not i prob
lemat ical. T he type-M does do that to a very great extent. 
although th ey place the circuit breaker on th e platform or in 
th e motorman's cab, whi ch is sometimes a source of t rouble. 

Mr. P es tell- I woulcl like to ask the representati ves of any 
roads here if, on their roads, motormen a re inst ructed rela tive 
to the generator effect of the motors in stopping a car so that 
they would have proper in stru ctions fo r stopping a ca r , pro
\'ided the trolley was off and they had no po,ver and the brakes 
refu sed to wo rk ? The thought occurred to me in connecti on 
with the sta tement that some roa<ls did away with some of the 
contac ts on the reverse cylinder in the reverse position. 

l\fr. Morgan- I have ahyays belie\·ecl that was pretty genera l 
practi ce. I know I have ahvays <lone so with roads with which 
I have been connected. I take the stand in rega rd to re,·ersing 
a ca r that no ma tte r what mechani cal damage is done anything 
is bette r than personal damage. and. of course, you must stop 
your ca r in some other way, if you a re in t rouble with the 
brakes and with you r tro ll ey off. Our men understand the 
effect of the fom -motor equ ipment and also understand how 
to reverse their ca rs with a two-moto r equi pment. \ Ve are now 
antici pat ing hav ing a monthly examinat ion of all men on such 
points, hu t on that pa r ticularly. A n un fo rtunate accident a 
short ti me ago broug·ht thi s point \·e ry vi,·icl l_v to my mind. \ Ve 
run a single-track system ,,·i th time limit. and had an ex
cur ion trai n coming behind a regular. The head ca r had 

.broken its trolley rope, and the trolley had gone up . and wi th 
the usual luck in such cases had st ru ck a pole and was bent 
:-co that the fron t car could not be moYed until a man was sen t 
on top of the car. The motorman fl agged the r ea r car imme
diately, and the condu ctor went on top to fix the tro ll ey. The 
1 esult was that \\"hen thi s rear car tried to stop the brakes 
refused to act. The motorm an put on his reve rse, but as the 
rails we re greasy from a recent rain, the wheels skidded. If 
th e motorman had not been inst ructed regarding the reve rse 
the accident would haye been more seriou s. I att ribute the re
sul t that it was no worse to the fact that that man understood 
thoroughly hi s reversing. I believe the time is coming when 
we shall have to adopt very much the same practice in regard 
to the instruc tion of our motormen as is adopted by the steam 

roads. I think Mr. E ly mentioned in his address yesterday 
the well-known fact that an engineer or even a brakeman on 
a steam railroad is efficient on any road in the United States, 
and it strikes me that we are taking a stride in exactly the right 
direction, particularly for interurban roads, if we endorse and · 
help in every way the movement that is on foot to instruct 
motormen and conductors on a general rule plan so that, under
standing the rules of one road, they will understand the rules of 
all other roads. O f course, we cannot expect to have the rules 
identical , because th ere are goi ng to be exceptions on different 
roads on account of the general lay-out of the road. But we 
can expect them to know just such things as this reversing item 
which saves accidents, and that, with our friends the ambulance 
chaser, is getting to be the worst thing we have to contend with. 

Mr. Olds- Rega rding the adoption of standard methods, I 
find it is a very important matter, and when we go back to the 
records of the maste r mechanics and car builders we find that 
practically the fi rst thing that they adopted was a standard 

· journal and journal box. It seemed but a small matter at that 
t ime, but we can see to-day where they are. They stand at 
the front in all steam railway equipment , and the managers of 
the steam roads will not adopt anything that is not recom
mended by th e master mechanics or master car builders. We 
do not expect to be able to get everything down to a standard, 
but ,ve can go a long ways toward it . In our own road, seven 
years ago, we put in a standard axle and journal box. Every
thing, up to the present day, that ·we have purchased or ordered 
has used that same journal box a nd axle. In three or four 
differ ent styles of t ruck, the same car 'Yheels can go in in any 
of th em. On •) ur new interurban cars we have put in the 
standard 4¼-in. x 8-in. journal box, M. C. B. standard. The 
new city cars are to have the 3¾-in. x 7-in. journal, and we 
propose to stay by those tactics. These remarks, of course, 
are out of order in the discussion of thi s paper, but I feel that 
we should, as soo n as possible, decide upon standards and the 
instru ction of our motorman can be along the se same lines_. A 
number of years ago we had an accident caused by the power 
going off on a very steep g rade. The motorman set his brake, 
the conductor became rattled and went to the rear end and also 
set th e brake. ·we found all eight wheels were locked. The 
locking of the wheels, of course, jrnd caused the car to slide 
more than it would if th ey had simply set the brakes as 
they should. T he motorman, in that case, did not understand 
that if he had left the co ntroller at the running speed-it was 
a two-motor equipment- hi s motors would have generated and 
st.opped. F or that reason, I think it is very important that all 
our motormen should be instructed that the motors will gen:. 
erate-a two-motor when in parallel and the four-motor by 
sim ply pulli ng the rever se handl e. 

Mr. Morgan- I do not want to take up too much time of 
the convention, but thi s matter of the instruction of motormen 
has been something of a hobby' with me for some time. If we 
had a large road and could afford the sys tem of training em
ployed on most of the large roads now, a regular school, we 
would be in a different position, but we cannot afford to take 
our men th rough and g ive them a mechanical and electrical in
struction before we make motormen of them. The question of 
standards has been, as most of us know, a matter of discussion 
with the American Street Railway Association for some time, 
but I think th e fo rming of this Association provides a splendid 
opportunity in the same direction, the standardizing of equip
ment, and particularly of trucks. We all recognize the fact that 
electrical equipment is still being improved, and we cannot 
expect to standardize or change the mechanical construction 
which has been in use for a number of years. We can stand
ardize as well as the master car builders, and in so doing we 
help our supply men and ourselves, and I would strongly urge 
that that matter be considered seriously by this convention at 
this time, so as to push it forward. 
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The secretary announced that both the STREET RAILWAY 
JOURNAL and the "Street Railway Review" had offered the use 
of their type in printing the proceedings of the Association. 
A vote of thanks was exte nded to both papers, and t he offers 
were referred to the executive committee. 

The secretary then read the report of th~ nominating com-
mittee, as follows: 

President, E. W. Olds, of Milwaukee. 
First vice-president, Alfred Green, of Rochester. 
Second vice-president, C. F. Baker, of Boston. 
Third vice-president, Vv. 0. Mundy, of St. Louis. 
For members of the executive committee. the officers men

tioned :i.bove and T. J. Mullen, H. H. Adams, D. F. Carver and 
H . J. Lake. 

Secretary and treasurer, Walter Mower. 
The officers, as nominated, were unanimously elected. 
President Farmer then referred to the excellent work accom-

plished during the last year in the interests of the Association 
by the secretary, Mr. Mower, and, upon motion of Mr. 
Pestell, the Association extended a vote of thanks to Mr. 
Mower. 

Mr. Olds-vVc, at this time, have a gentleman with us, oc
cupying our chair, who v-ms the first one to call us together 
one year ago. Through his efforts and the efforts of our 
worthy secretary we have the meeting to-day in Saratoga 
which, I feel, has been a grand success, and I hope that our 
year to come may be as successful as the year t hat has just 
flown. And I wish to thank each one of you and the com
panies that you represent for the honor that you have con
ferred upon me to-day, and at the same time I wish to make a 
motion that we extend to our worthy president, Mr. Farmer, a 
vote of thanks for his efforts in making a success of our or
ganization, as we see it to-day. 

The motion was seconded and unanimously carried. 
President Fanner-I think the newly-elected officers will 

take hold immediately after the adjournment of this meeting, 
and I suggest that as Mr. Olds may have some things to say 
or have done, which he can do much better here than by 
correspondence, it would be well to adjourn the meeting, so 
that Mr. Olds can re-co nv ene the Association, and I would say 
I am very much obliged for the cot'.rtesy that you have done me 
in overlooking the mistakes I have made presiding at this table. 
I am a better hand in the shop than I am here, and I shall 
never forget the kindness that you have all extended to me. 

President Olds here took the chair, being escorted to it by a 
committee composed of Mr. Mundy and Mr. Baker. 

Mr. Mundy-I think, next to keeping apparatus in proper 
shape, the keepir!g of records is of as much importance as 
anything else, because it soon tell s us whether we are following 
along a line consistent with good practice and with what other 
roads are doing. If somebody else is doing things better than 
you are, you will find it out. I think the standardization of all 
records adopted by all roads to give this direct information is 
so important that we ought to have a committee to start to 
work on it at the present time-for something to give us, at 
least, grounds to wo!"k c11 at our next regular meeting. 

Mr. L ake_..:._The report-sheet matter is a subject that I have 
not heard mentioned during any of the meetings, and most of 
our talk has pertained to the city use of cars. I, for one, have 
no city cars whatever to look after, and my work is entirely 
interurban and I think, very likely, that there are other mem
bers of the Association that are in the sam,e position as I. 

Mr. Mundy-Our president's remark that the various mem
bers of the Association make suggestions as to the proper sub
jects for papers next year is certainly a very good one. If 
we have to rely on eith er one or a committee of two or three 
to pick out the papers and the men who are to write on them, 
we will not, of course, get the best papers. If each member 
will consider the topic that he thinks is the most important for 

a paper or papers at the next meeting and will give that sug
gestion to the secretary, the committee selecting the papers 
will have some ground to work upon. 

Mr. Bigelow-On this subject of reports and classification, I 
believe that the Accountants' Association made a collection of 
different forms, and should think it would be very interesting 
for the committee, after it is formed, to make a collection of 
the forms u sed by the different companies, and have it h ere for 
the different members to look over in connection with whatever 
report they make. 

Mr. Olds-The question of standardization, not only of our 
equipment, but of onr system of records, needs to be gone into. 
That should he one of the matter:, that should come up at our 
next meeting. Reg·ardi11g the appointing of committees. I 
wish to leave tint until our executive meeting. 

Mr. Miller, of Buffalo, and Mr. Matte, of Indiana, each 
made a few remarks in response to an invitation from the 
. president. 

The meeting then adjourned. 

•• 
STREET RAILWAY ACCOUNTANTSt ASSOCIATION OF 

AMERICA 

THURSDAY MORNING 

President Davies called the meeting to order at 10 :20 a. m. 
In the temporary absence of Secretary Brockway the presi

dent appointed as secretary pro tern Mr. Ross, of Montreal, 
,vho read the first paper on the programme, on "Car Mainte
nance Record s," by S. C. Stivers, lately auditor of J erscy City, 
Hoboken & Paterson Street Rai lway, Hoboken, N. J. T his 
paper ,vas published on page 463 of last week's issue. 

The chair called for discussion of the paper, and Mr. Magil
ton stated that the system had been resorted to but had not been 
adopted to a very great extent as yet, and he asked if any in
stance could be cited where car wheels or other important parts 
of the car had been rejected as not up to standard. This work 
in their case was done outside of the general office, and he ( the 
speaker) had not a very deep interest in it directly as yet, 
though he expected to have later on. They had from time to 
time rejected certain purchases, but the records were not yet 
complete enough to show that they had not been up to standard. 

Mr. Pease said their wheels were all guaranteed to make a 
given number of miles. If they did not make the required 
mileage the company did not pay for them. His company was 
not keeping the car maintenance record except so far as car 
wheels were concerned. For that purpose the facts were ascer
tained by the use of the usual car mileage record, with the date 
,vhen the wheel was put on and taken off, and if it were re
ground that date also was entered. \ iVhen a whe~l was removed 
on account of chipped flange and had not made the required 
mileage the company did not accept the wheel. They kept a 
record of eath ,vheel and not of a few selec ted ones only. He 
dicl not know whether it was necessary to number each wheel, 
hut thought it was advantageous; their wheels were all num
bered by the car wheel company, and no two bore the same 
number. 

lVIr. vVhite reported that hi s company kept car mileage 
rccon1s. but they dici net b11y their wheels with any special 
guarantee, at least did not keep the record for that. If they 
did not get the mileage out of the wheels that they expected 
they looked about for somethi11g- better. They never got any 
rebate on any wheels that did not wear. He inquired if under 
the guarantee there was ever any question made of the pur
chaser's complaints. 

Mr. Pease replied that there never had been in their ex
perience. The cause of removal of the wheel was a determin
ing factor. If a wheel was worn flat from slidi ng or skidding, 
was then reground and afterward made the required mileage, 
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th e purchas ing company paid for the wheel. Forty thousand 
miles with them covered the life of th e wheel. 

Mr. White pointed out that there was quite a number of 
things enter ing into the question of the li fe of a wheel, some of 
whieh , in the way of repairs, he thought were rather unneees
sary. For instanee, an armature winder should, in many cases, 
be held responsible fo r an armature that burned out, and often 
the motorman should be discharged rather than the armature. 
H e thought the foreman of the shop should be able to tell what 
work his armature windings were doing. 

Mr. Smith wi shed to know whether Mr. P ease's eompany 
could get the same guarantee from th e manufacturer s on 
wheels to be used with the air brake as with the hand brake, 
and was answer ed in the affimat ive. 

A t this point the presi<lent announced the arrival in the room 
of T. Commer fo rd Martin, the special expert of the United 
S ta tes Government on street railway statisti cs, who had kindly 
consented to read, in the absence of the author , a paper pre
pared for the eonvention hy W. M. Steuart, chief st at istieian 
for manufactures of the U nited States Census D epartment. 

Mr. Mart in was receive<l wi th applause, and read the paper 
referred to. It is published elsewhere in this issue. 

Mr. Duffy paid a high compliment to the in structi veness and 
interest of M r. Steuar t' s paper , an<l move<l that the thanks of 
the Assoc iation be extended th erefor , which motion was 

carr ied. 
P resident Dav ies a lso acknowledged on behalf of the Asso

ciation th e obligat ion fe lt fo r the stat ist ics furni shed by the 
Bureau, which contained valuable in fo rmation fo r the standing 
eommittee o f th e Associati on and fo r the members th emselves, 
and they would await , he fe lt sure, with great interest the fin al 
report, in whieh he understood Mr. Mart in was to have a 
rli rec ting hand . He predi cted that as a result of the work of 
thi s Assoc iatio11 and the census statisticians the next eight or 
ten years would witness im provements in aeeounting whieh 
woulcl per fec t the art still fur ther than it was car ried at 
present. 

l\fr . l\la rtin sa id that whi le he could not say just what the 
fi na l repmt wcn1lrl lie as ye t, hu t it would have some for ty or 
fi ftv ta bles in addition to those presented in the present hul lc
ti 11 ~ an<l he thought th ey \\'nuld bri ng out some fu r ther poi n ts of 
interes t. 

T he pres id ent then ann oun ced the presenee of Ex-President 
Ca lckrwond, of nrooklyn. and in vi ted him to add ress the 
meetin g. 

M r. Calrlcrwon<l expressed his great pleasure at being able 
to meet with the Association after an unavoidable absence from 
the last tin e\." conventions, and th at the pleasu re of the meeti ng 
\\' as mutual was amply ev idenced by the welcome exten<led to 
th e speaker. 

T he president then eallecl for any fu r ther discussion of th e 
paper on "Car Main tenance Records," and in response 1\1r. 
McDolc sa id he th ought the subjec t was one whi ch would come 
more directly under the jurisdiction of the operat ing depart
ment, and Mr. Mitchell stated that that was the course a<lopte<l 
by t heir company, the aud iting department dealing simply with 
the totals. 

\ Vi lli am F. Ham, on behalf of the committee on standard 
fu rm of report for elect ric rai hvays, then presented th e report 
of that committee, which is puhlished elsewhere in thi s issue. 
T his report. on motion, duly secon<led , was received and the 
thanks of the Association vote<l the committee for its effi eien t 
labors. 

l\fr. Judson, the accountant of the New York Board of Rail
road Commissioners, was introduced by the president , and re
ee ive<l with applause. He addressed a few remarks only to the 
Associat ion, stating that he would be satisfi ed if they would 
just a llow him to si t <lown and listen to what was going on . 

Mr. R oss, ehairman of the nominating committee, announced 

a meeting of that e.ommittee for 9 o'eloek, p. m., to prepare its 
report for presentation at F riday's session. 

O n motion, adjourned until Friday morning at IO o'eloek. 

F RIDAY MORNING 

P resident Davies ealled the meeting to order at IO :20, and 
called fo r the report of the executive committee as the first 
order of business, which report was presented by Secretary 
Broekway. On motion it was duly aceepted and its reeom
mendations adopted. 

F rank R. H enry, of St. Louis, then read a paper on "The 
Advantages and D isadvantages of the 'Bag System,' as Com
pared with the 'Receiver System' of Handling Conductors' Re
mittances." This paper was published on page 471 of last 
week's issue. 

M r. Harn said that the paper expressed his views and that 
he agreed absolutely with everything stated therein. In Wash
ington, however, probably 90 per cent of the business was 
t icket business, and he ( the speaker ) felt satisfied that under 
those conditions the receiver system was impraetieable. They 
made it a prac tice to deal personally with conduetors in the 
adjustment of diserepancies, an<l he ( the speaker) was be
comi ng more and more impressed with the defects in the 
methods of making returns in bags. The better that you ean 
t reat the men, the more courtesy you can show them, the bet
ter it is for the company, and from that standpoint alone he 
should prefer the receiver system to the bag system, where the 
fo rmer could be employed. 

Mr. Smith reported some valuable details, as well as the 
general results obtained by his company in the use of the re
ceiver system, and stated that the expense of that system 
amounted, with them, to $1.93 per $1,000 collected. 

Mr. Mitchell $tated that in Pittsburg th ey had both systems, 
an<l he might say also a th ird syst f' m whi ch was somewh at like 
the bag system. T hey had gone through a consolidation some 
eightee n months ago, and had not yet been able to make up 
their mi nds as to which system they wanted to ado pt exclu
si vely, largely 0wi ng to the fac t that th ere were co nflicting 
opinions among th e several officers. 

M r. Fuller ton sai<l his company, at Detroit , had the tickets 
and transfers turned in each trip, a nd the cash once a day. 
They had the same trouble w ith contentions over shortages 
and overages that others complained of, a nd fo r that reason, 
among others, he was very mu ch interested in thi s question 
and its consideration at th is meeting, to see if something could 
not be in vented to do a way with that feature. O ne other diffi
cul ty they experienced was the delay caused conductors in 
tu rnin g in their receipts at tim es when a great many of them 
pulled off at about the same tim e. 

lVI r. H enry said that at their la rgest car house, where they r an 
~ome 2 4 0 cars, they never experieneed serious trouble from 
that source, the men not being deiayed, as a rule, more than a 
minute or a minute and a half. During exceptional rushes , and 
such co nditions as they expectecl to ari se :1t th e World' s Fair 
ti me, clouhtless there would be more congestion, and th en it 
wo uld be a quest ion of puttin g on more receivers and throwing 
more work on them. 

Mr. Leste r, of the Worcester Consolidate<l, said they had 
adopted the receiver system. T hey had had the bag system in 
vogue on some of the suburban ro ,1ds before the consolidation, 
but it was very unsatisfactory, as, rnmetimes, bags were turned 
in as they should be and sometimes not , and there was a lways 
a dispute between the receiver and· the con<luctor. 

Mr. Henry explained tha t in stead of having the receiver indi
eate the amount of money and adult tiekets on the trip sheet, as 
dese ribed in his pa per, they had since changed the procedure 
by cutting out that detail , and all the receiver did now was to 
take the amount reported to him, whieh he eould cheek, if he 
saw fit , put his initials on the t rip sheet, treating that as a 
teller would a deposit sheet. 
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Mr. Duffy stated that from his experience, both with the bag 
sys tem and the receiver system, there was nothing whatever 
to be said in favor of the former, where the latter was practi
cable. 

Mr. Bartlett said that in Boston they were using the hag 
system, more from force of ci rcumstances, he supposed, than 
anything else, but he agreed with those who had already spoken 
in the view that the receiver system, where it could be used 
with reasonable economy, was the system to use. 

Mr. Mitchell reported that, in thei r experience, the bag sys
tem was costing th em about $2 for $r,ooo collected, and the 
receiver system about $3.17 for $r,ooo. 

Mr. Boyle stated his co mpany used the fare -box system on 
four lines and th e receiver system on the others- he hardl y 
knew whether theirs would be call ed a receiver or a bag sys
tem, as it was a combination of both. 

Mr. Mackay stated that they were using the bag sys tem, 
principally, he thought , on the grou nd of greater economy, but 
they had ov_ercome so me of the difficulties that had been men
tioned by preceding speakers, as, for in tance, in the check 
provided against the purloining of receipts. 

Vice-President Ely, of the A lllerican Street Railway A sso
ciation, visited the Accountants' meeting at thi ,; point, and was 
invited by the chair to address the member s. 

Mr. Ely was greeted with applause and spoke briefly. He 
said that he came before th e A ccountants with fear and trem
bling, as he always did, because he never knew what the result 
was going to be until after he had gotten throug h. Though 
he had left the meeting of the America n Street Railway Asso
ci:ition in the midst of a very important discussio n, and had 
but a moment to spare, he fe lt that he could not refrain from 
accepting their kind invitation to appear before them. He 
looked upon the Accountants' A ssociation as one of the most 
valuable results of the existence uf th e A merican Street Rail
way Association, and the work which the former had accom
plished spoke for itself , and wa an achieveme nt of which they 
mig ht well fee l proud. However, Rome was not built in a day, 
and perfect ion could not be attai i,ed without co ntinuous labor. 
The only thing to do was to put thei r shoulder to the proposi
tions st ill befo re them and just keep on pushin g. H_e compli
mented th e Accountants upon bein g a thoughtful , very intelli 
gent, clea n, bright and business-like body of men. He hoped 
to meet twice :is many of them next year , and that success 
\\·ould crown their efforts in every branch of their work. 

Messrs. Hogarth, H enry, Smith , Christ, Pease, Simpson and 
others co ntributed further to the discussion of the bag versus 
the receiver syste m of handlin g remitta nces, whereupon thi s 
subj ect was closed a nd the chair call ed upon C. N . Duffy to 
present the subj ec t next announced on the programme, a " Com
pariso n of the Municipal Tramways Association of Great 
Brita in ; Proposed Standard Classification and Form of Report 
vvith the A merican Standard." 

Mr. Duffy presented this subj ect very interestin gly in what 
he termed an "informal talk," beginning with the correspo nd
ence with Mr. Dalrymple, of the Glasgow Corporation Tram~ 
ways Company, preliminary to the investigation that ha d been 
made, showin g amo ng oth er things that fu ll credi t ha(l been 
given to th e wo rk acco mpli shed by the Street Rai lway A c
co untants' Association of i\meri c:i . He (the speaker ) had ad 
vocated very warmly the adopt ion hy the British A s,;oc iation 
of the A merican class ification , with a view to securin g its use 
the world over, and was met with th e argument that th e differ
ence in co nditions presented obst;:, cl es to that co nsumm at ion, 
e,;pecially in respect to th ose compani es abroad whi ch were 
municipa lly owned and operated. Mr. Dt,ffy then proceeded 
to a comparison of the details of the respective classi ficat ions 
and forms, which, owing to the limited time at his disposa l, 
was necessarily somewhat hurried a nd incomplete; and on 
motion it was voted that anything additional which Mr. Duffy 

would have time to write upon the subj ec t should be incl uded 
in the printed proceedings. 

O n motion of Mr. Ross the pre.,ident w<1.s directed to appoint 
a committee of one to rearrange the selec ti on of blanks, as rec
ommended by the executive committee, :rncl Mr. W hite, of 
Hartford, was appointed as such committ ee. 

T he com mittee on nomina tions prese nted th e fo ll owing re-
port , which was adopted unanimously : 

For president, F . E . S mith , of Chi cago. 
First vice-president, F. R. H enry, of St. L oui s. 
Second vice-presidrnt, C. 0. Simpson, of Rirming-ham, i\ la. 
Third vice-president , J. J. Magilton , of Schenectady. 
Secretary-treasurer, W. B. Brockway, of Yo nkers. 
Executive com mittee- H. J. Davies, of Cleveland; S. C. 

Rogers, of Youngstown, Ohio: S. G. Boyle, of Louisville, Ky.; 
H. M. Pease, of Bu ffa lo. 

President Da vies said that in reti rin g from the chair he 
wished to express his tha nks to the members for th eir attend
ance, fo r their p'lt ience with their presiding offi ce r, to the mem
bers of the executive"'committee ::or their ass ista nce and espe
cially to Secretary Brockway for courtesies innum erable, which 
had made the work of t he president almost a pastime. He con
gratulated the Association upon the selection made for its offi
cers for the coming year. 

P resident-elect Smi th was then call ed to the chair, and 
pleaded th e latene s of the hour as an excuse for limiting hi re
marks to an expre sion of appreciation of the honor conferred . 

Secretary Brockway a nnou nced that the place of the next 
meeting of the A merican Street Railway Associatio n had been 
left , as it was last year, to the ex ecutive committee, in conse
quence of whi ch it would not be known until th at committee 
had taken action wh ere the place of meeting would be. 

Mr. \Vhite moYed that th e executive committee be given 
authority to arrange fo r the printing of Lh e standard report of 
th e commissioners of the several States in th e regular fo rm 
fo r <l istrihntion TO members of the Associ:itio n, which motio n. 
as amended in some of its details 111 the course of a brief d i!>
cnssion , was carried. 

It was moved hy Mr. ·Mackay that the portrait of the out
going president he in serted in the proceedin gs, an <) that the 
thank s of the i\ sff,ciation be extended to hi m for th e very ahlc 
manner in which he had di scharged his duti es. (Carr ied.) 

The secretary was directed to draft a set of resolutions ex 
pressing th e appreciation of the A ssociation fo r the courtesie s 
and privileges extended at this meeti ng. 

Mr. H enry, of St. Louis, reminded the Association of the 
approaching Vv'o rld 's F air in hi s city and invited t he members 
to call upon him during thei r visit there, when he would do a ll 
in his power to ~ee that they were properly taken care of. 

On motion of Mr. Mitcheil the convention then adjourned 
~ine die. 

•• 
THE BANQUET 

The twenty-second annual banq uet of th e A nwrican Street 
Railway Assucia tion was held in the large dining ron rn of the 
Crall(l Union l lotel on the evening o f Friday, Sept. 4. T he 
ta bles we re very taste full y decorated with glad iolus aud roses, 
an d the orchestra of the hotel provided the music. Hon. Ad
di son B. Co lvin was th e toa,;tmaster, and h is int roductions of 
the speakers were particula rly fe licitous. T he speeches were 
a ll well received, and, as given in the official li st, were as fol 
lows : " How the W heels Go Round," Hon. Adelbert P. Knapp ; 
"The Legal S ide," Hon. Job E. Hedges; "The Empire State," 
Hon. George E . Green: "The Relation of Labor to Capital, '' 
Rev. J ohn R. Mackay, D. D. ; "The P erfection o f Success," 
H erbert H. Vreeland ; "The H app iness ( ?) o f Public Service," 
Hon. Edgar T. Brackett; "The Bes t Fare-The F eminine 
F ai r ," Hon. W . Ca ryl E ly. 



PAPERS READ AT THE SARATOGA CONVENTIONS 

PRODUCTION AND DISTRIBUTION OF AL TERNA TING 
CURRENT FOR LARGE CITY SYSTEMS 

BY RICHARD McCULLOCH 

The large city street railway system of to-day is due to a process 
of evolution. In most cities twenty years ago the business of 
tra nsporting pa ssengers through the streets on rails was divided 
up among several compani es op erated with more or less skill , 
each independent of the other, and each striving after the other's 
business and paralleling its tracks. Vvhen th e electric era came 
on motive power was changed and a new equipment selected ac
cording to the judgment of the manager, with no particular re
gard for standa rdi za tion of apparatus, and without any thought 
towa rd a unity of purpose in the operation of the several prop
erti es. And so it comes about that when the several roads are 
consolidated into one system, as has happened in all except a 
few of our large cities, the manager oi ihc co nsolidated property 
finds himself in possession of all sorts and styles of equipment, 
chosen with a greater or less amount of wisdom, and an ag5::e
gatio n of po\\'er plants and feeder systems which, however suit
able they might have been for the individual roads, do not lend 
themselves readily to an economical operation of the property as 
a whole. The weeding out and the standardization of apparatus, 
and th e adjustment of generation and transmission systems is the 
task of to-day. Th e question of power plants and distribution is 
the most difficult of so lution, and in taking it up several plans 
suggest themselve s. 

(r) To keep th e best of the presen t plants, add to them as 
necessary, and adjust the distribution sys tems from them. 

(2) To abandon the present plants, constructing an entirely 
new plant with a new di st ribution system leading from it , u sing 
the old plants as sub-stations if th ey are suitably located. 

(3) A combination of these two systems, which consists in the 
begin ning of a new plant, the plans 0f which conte mplate the 
opera ti on of th e entire system from it at some future dat e ; at 
the present time, however, only putting enough apparatus in the 
station to take care of the growth of the system and adding to it 
fro m year to year as other stations a rc abandoned. 

Either of the latter sch emes would lead us to consider the gen
eration of al ternating current an<l its transmission to sub-s tations, 
and any change in th e power plant system involves a discussion 
d the rel atiYe advantages of power generation in one or several 
power plants. This question has lately received a great deal of , 
c: ttention in th e engineering world, and has been th oroughly di s
cussed from an engineering standpoint. 

T he great and all-important question which confronts the man
ager and which the engineer should assist him in solving, is how 
to transport passengers with the greatest degree of safety, re
liability and economy. The power plant and transmission system 
const itu te only two links in the chain of many devices necessary 
to accomplish this task, and should not he giYen undue impo rtance 
in the laying out of the general scheme. Economy of generation 
or transmission of power should never be sought after at the ex
pense of safety or reliability of operation. True engineering 
should take into account the financial questions involved in the 
operation of the property, hut, unfortunately, there are fads and 
fashions in engin eering, just as in matters of dress. Large ques
tions of policy which should be so!Yed by sound engineerin g have 
sometimes been settled from a desire to be in the prevailing 
fashion or to have a power plant which will eclipse in daring th e 
last one built. This cannot alwa,·s be laid at the doo r of the 
engineer, \\'ho is sometimes called ·into consultation only after the 
g reat questions ha\"C been disposed of, leaving him only the de
tails. All this, perhaps, has little to do with the subject of this 
paper, but it is given as a preface, because, after all, more im
portant than the question of how to generate and transmit alter
nating current is whether or not to generate it at all. 

In this paper the alternating current will be considered to be 
made by steam power at a central power statio n, transmitted at a 
high voltage ,o sub-stations located in different part s of the ter
ritory to be served, there conYerted into 575-volt direct current 
and distributed by means of feeders to the trolley sections in the 
usual way. 

The use of alternating current motors for street cars, although 
the subject of a great deal of experimenting, has not yet been 
successful. In Switzerland on an interurban road, and in North
ern Italy on a steam road which has been converted to el~ctric 

traction, alternating current motors are used, and their use was 
seriously considered in the electric equipment of one of the Lon
don underground roads formerly operated by steam locomotives. 
Where the stops are frequent, however, as is the case in city ser
vice, in the present state of the art the use of alternating cnrrent 
motors is impracticable. 

For railway and power transmission work the advantage of 
transmission by alternating current is that small high-tension 
feeders from the central station and short direct-current feeders 
from th e sub-s tations are substituted for the long, heavy lines of 
feeders leadin g from the central direct-current station. The prob
lem is more one of current transmiss;on than of current pro
duction. 

The discussion will be taken up under the following headings: 
The Production of Alternating Current. 
The Transmission of Alternating Current. 
The R elative Advantages of Alternating and Direct Current 

Transmission. 
As a complete descripti on of an alternating current station, 

transmission line and sub-station would be very long, and of no 
great novelty, the fol lowing discussion will call attention only to 
those general points which are most remarkable in present prac
tice and tho se which should be especially looked ~fter in the de
sign: 

THE PRODUCTION OF ALTERNATING CURRENT 

Site of Station.-Thc ce ntral station should be located where 
coal may be obtained by rail or water, or both, and where large 
quantities of water may be obtained for condensing purposes. If 
a loca tion fulfillin g th ese requirements may be obtained in any 
large city near th e center of g ravity of the load, well and good; 
if not, it is not so serious as it would be if the plant were d~
sig ncd to furni sh direc t current. The location should not be in 
a residence district , where the plant is apt to beco me a nuisance, 
and physical obstacles to the laying of feeder mains, such as rivers, 
bridges, et c., should be avoided if poss ible in the selection of the 
site. 

In the general principles of its construction the alternating cur
ren t plant does not differ from the direct-current plant, except 
that th e amount of power installed and the size of units usually 
warrants a magnitude of construction rarely attempted in direct
current plants. W e have the sa me boiler plant, the same engines, 
similar generators, and a switchboard which transmits alternating 
current to feeders instead of direct current. 

Coal Supply.-Th ere is no point more important to the contin
uou s operation of a power plant than regularity and infallibility in 
the delive ry of coal. Th e amount of coal coming to one of our 
large power plants is such that extraordinary means must be taken 
fo r quickly unl oading and handling it. If coal is delivered by 
rail a la rge switch -yard must be provided for handling the cars, 
and if botto m-dumping cars cannot be depended upon, some form 
of a car tipple fo r quick 1mloading should be installed. The tip
ple used on th e ore docks suggests itself for this purpose. If 
coal is d elivered by water, clam-shell drop-buckets are used for 
unloading the barges. Those of us in the West learned by last 
winter's experience that we must expect at times to be obliged to 
burn all sorts of coal in all sorts of conditions. It is, of course, 
preferable that th e coal should be delivered crushed ready for the 
automatic stokers, but provision should be made in the lay-out 
of the stat ion for a coal-crushing plant to handle lump and mine 
run coal. Th e quantity of coal burned in tlie large stations is 
such that if an attempt is made to furnish storage capacity within 
t he plant for even a modest period of time, the .size and cost of 
the building is enormously increased by the large coal tank 
perched high in the air above the boilers. It is perhaps a better 
plan, if the location of the power plan: pe rmits it, to carry only a 
few days' supply in the tank in the boiler room , and provide a 
separate building fo r the coal reserve , connected by conveyors to 
the boil er roo m, where the coal may be kept nearer the ground, 
and the cost of the iron work for its storage diminished. 

The large power plants in the Eastern cities burn buckwheat 
anthracite, while those in the West burn bituminous screenings, 
which term includes all that will pass through the r¾-in. screen 
at the mine, including the dust and fine coal made by the cutters. 
The plant should be laid out for the kind of coal it is intended to 
burn, and in cases where the cities are located so far from the 
mines that the cost of transportation becomes a large factor in 
the cost of the coal. it would pay to devote a great deal of atten
tion to a determination of what is really the most economical coal 
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to burn, and not assume, as is often done, that that coal is the 
best which can be had for the lowest price per ton. 

Building.-The power plant should be substantial and fir eproof 
and just as ornate as the directors of the company wi sh to author
ize, it being remembered that although it is creditable to a rail
road company to have a handsome power plant, the gross re 
ceipts arc not increased nor the operating expenses decreased 
thereby. The plant should be entirely closed and should be con
structed with the idea that all employees and visitors should enter 
by one door and be checked in and out, jnst as in a well man
aged factory. ·when this door is clo sed th e plant should be im
pregnable, and conveniences should be arranged so that if neces
sary the entire operating force can qe lodged and fed in the 
building. 

Coal and Ash Handling Machinery.-The apparatus to handle 
the coal and ashes of a large power station constitutes a formid
able plant in itself. It is, perhaps, better in a large installation 
to keep the coal and ash handling apparatus independent, as ashes 
are much more abrasive than coal, and it is bett er to leave eith er 
set of apparatus free so that it can be used at any tim e. Some 
form of the self-dumping bucket conveyor is in general use for 
coal, while various apparatus has been installed for handlin g 
ashes. 

Mechanical Stokers.-The use of mechanical stokers in the 
large plants of to-day is universal. They a re more efficient on 
low-grade fuel, and by their use and that of coal and ash handling 
machinery, the empl.oyment of a large number of la borers in the 
boiler room is di spensed with, and the likelihood of labor trouble s 
diminished. In fact, if it were necessary to handle the eoal and 
ashes, and fire and boilers by hand, it would be difficult to get 
men enough into some of our large plants to keep them going, 
and these men would be a constant source of annoyance. 

Boilers.-Some form of water-tube boiler is usually chosen 
for large plants because it may be made in large sizes without 
danger of explosion and occupies less ground space per horse
power than the fire-tube boiler. Th er e is nothing remarkabl e 
about th e boiler installation for an alternating current plant ex
cept that the size of the plant and the size of the units is such that 
a two-story boiler room is usually n :quired. This feature, how
ever, has already been introduced in some of our large direct
eurrent plants. The question of pressure and superheated steam, 
while naturally belonging to boilers, will be taken up in the dis
cussion of steam engines. 

Engines.-Until quite recently the only prime mover for driv
ing generators of large size in railway steam plants was the com
pound, condensing steam engine. The triple expansion engine 
has been used in no large installation. In one recent installation 
a duplex compound engi ne, with the two low-pressure cylinders 
horizontal and the two high-pressure cylinders vertical, drives the 
generator. This is a mammoth unit of 5000 kw, and is the larg
est which has been built. 

Steam Turbines.-Of late years, however, improvements in 
manufacturing facilities and our increased knowledge of the prop
erties of steam have made possible the utilization of the steam 
turbine, which, remarkable to state, makes use of the principle 
upon which the first steps toward the application of steam as a 
prime mover were based. It seems as if we are on the verge of 
a radical change in the app lication oi steam, as the introduction 
of the turbine makes an entire change in the usual layout of the 
power station. And, as in the case of all grea t inventions, neces
sity was the mother of this one. The steam engine has reached 
such a size that for large units it is heavy, elumsy, delicate of ad
justment and requires constant skilled attention. On account of 
the inertia of the valves and reciproc;iting parts, th'e speed of the 
steam engine must be kept so low that the cost of the electric 
generator is greatly increased. In fact, it would seem that the 
limit in the size of steam engines for driving electric generators 
is about" reached. If the claims of its advocates are only partly 
realized, the steam turbine is the ideal machine for driving alter
nating current generatoTs. The efficiency of the steam turbine is 
claimed to be fully equal to that of the best steam engine; the 
turbine being a rotary machine, the thrnsts caused by the recipro
cating motio11 of the steam engine are avoided, thus reli evi ng 
the foundation and frame of that strain, and facilitating the opera
tion in parallel of alternating current generators; foundations and 
buildings for turbines are cheaper than foi- engines; as the electric 
generator is driven by the turbine at a much higher speed than 
by the engine, its cost is less; there being no valve gear and re
ciprocating parts in connection with the turbine, its maintenance 
is less, and there is no need of the skilled attendance during oper
ation so necessary with the engine; as no oil is needed for the. 
lubrication of the turbines, the steam may be condensed in sur
face condensers and used over again in the hoilers, thus affording 
practically distilled water for boiler use. All of these elaims are 

being made for the turbine, c:nd although all of them may not be 
fully realized, it is likely that there will be such advantages in the 
use of steam turbines that no large alternating current plant will 
be built in the future containing any other prime mover. One of 
the most important advantages of the stea m turbine for electric 
work is that between half load and 50 per cent overload its ef
ficiency is nearly constant, and that eYen at less than half load its 
efficiency is good. 

Superheated Steam.-The amount which steam may be super
heated when used for driving steam engines is limited· on account 
of the carbonizin g action of the steam on the cylinder and valve 
lubricants. With a special valve gear constructed for use with 
superheated steam, st eam superheated 150 dgs. F above the tem
perature corresponding to its pressure may be used. With steam 
turbines any superheat which it is practicable to obtain may be 
used, and great economy is effected by its use. Some of the 
makers of water-tube boilers now make an attachment to be 
placed in the path of the heated gases within the brickwork of the 
boiler for superheating the steam. The amount of superheat 
which can be obtained by this device depends upon its heating 
surface, but enough heating surface may be placed within the 
brickwork of a boiler to obtain about 200 degrees of superheat. 
If it is des ired to obtain a greater degree of superheat than this 
it is advisable to use an external superheater. 

Condensers.-In order to obtain the maximum economy by the 
use of steam turbines, as rare a vacuum as possible should be 
maintained by the condenser, the usual specification calling for 28 
ins. This necessitates a larger and more expensive condenser 
than is usually installed with the same capacity in steam engines. 
The economy of the steam turbine increa,,es very rapidly, both 
with the quantity of superheat and the rareness of the vacuum, 
and the limit of 28 ins. has only been set because it is the limiting 
vacuum which it is practicable to maintain. 

Steam Pressure.-Economy in the use of steam also increases 
with the steam pressure. \Vith compound condensing engines 
the common pressure in use in_ 175 lbs., while with steam turbines 
the economical point seems to be about 200 lbs. 

Piping.-The design and installation of the piping in a large, 
high-pressure plant necessitates the greatest degree of skill. The 
old fads of double-headers, auxi liary headers and loop systems 
have expired, and now the best practice is to make the piping as 
short and simple as possible, and make up in excellence of con
struction the security which it was once sought to obtain by 
doubling the installation. In some of the large plants recently 
installed, the condensers have been set directly over tunnels con
nected with the water supply and the heavy piping necessary for 
the condensing water has been entirely done away with. 

Auxiliarics.-The auxiliary apparatus, such as coal crushers, 
coal and ash handling machinery, stoker machinery, boiler feed 
pumps, condenser pumps, air pumps, cranes, exciters, elevators, 
etc., require a large amount of power for their operation, and the 
piping for the engines furnishing this power is expensive of in
stallation and maintenance. It is recommended that these auxil
iaries, so far as possible, be driven by motors , preferably induc
tion motors. There will be a gain in economy over steam oper
ation, and a large amount of high-pressure steam-piping will be 
done away with. Any machine which should run at a reasonably 
constant speed can be operated by means of an induction motor, 
and one which requires a variable speed can be run with a direct
current motor. 

For one large alternating current plant, the construction of 
\Yhich is now pending, it is proposed to furnish current for the 
auxiliaries and for the excitation of the generators as follows: 
Small alternating current generators, driven by turbines, are to 
be installed to furnish current of a voltage suitable for driving all 
the induction motors in the plant. Rotary converters, driven by 
this current, furnish the direct current, probably at 250 volts, for 
exciting the main generators, and for li ghtin g the plant. A stor
age battery install ed on this 250-volt circuit steadies any fluctua
tions and furni shes a reserve in case of a breakdown. In this way 
the running of the auxi liaries, the excitation of the generators 
and the lighting of the plant are made entirely independent of the 
main current supply. 

Divi sion Into Units.-Large alternating current city plants as 
at present installed repr esent a vast quantity of power under one 
roof. A ny accident which might cripple the plant would have 
very serious results. and affect a large number of peopl e and in
dustries. The greatest care shou ld be taken to avoid such a pos
sibil ity. In order to prevent, as far as possible, the crippling of 
the entire plant by an accident to any part of it. some of the more 
recent installations have been divided into units, each unit con
sisting of a generator. engine and condenser, together with the 
necessary numher of boilers to furnish steam for the engines and 
the auxiliaries in connection with the boilers. It is intended that 
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each unit shall be independent of 
any other; in fact, there will be as 
many separate power plants as there 
are units. An emergency steam 
connection is made between the 
steam headers, but for emergency 
use alone. The unit method mini
mizes the danger of a complete 
shut-down of the plant, but the 
price paid for it is the greater 
amount of reserve apparatus neces
sary, and also a somewhat poorer 
economy if the unit idea is carried 
out in detail as to feeders and sub
stations. 

Frequency.-By common consent 
a periodicity of 25 cycles per sec
ond has been adopted in the United 
States for alternating current 
power work. In Europe there 
seems to be no fixed standard, each 
installation following the ideas of 
its designer. Rotary converters 
work better at low frequency, and 
in a combined railway and light
ing plant where alternating current 
lighting is to be done it is best to 
generate at 25 cycles, use rotary 
converters at this periodicity for 
the railway and direct-current 
lighting, and install motor gen
erators to give a frequency of 60 
cycles for any alternating current 
lighting. 

Phase.- Where the generator 
voltage is used in transmission it 
is the accepted practice to generate 
three-phase current. Where the 
generator current is stepped up for 
t ransmission it is the custom with 
some manufacturers to generate 
two-phase current and in stepping 
up the current for transmission to 
change it to three-phase. In most 
city installations the desired trans
mission voltage is less than 15,000, 

and as this voltage can be obtained 
' with modern insulation in well-de

signed generator s, unquestionably 
the best practice is to generate at 
the transmiss ion voltage, because 
this obviates the use of step-up 
t ransformers. Where the <desired 
transmission voltage is above that 
which can be obtained in the gen
erator, it is common to generate 
at a low voltage and raise to the 
transmission voltage by means of 
step-up t ransformers. 

Operation of Generators.-For 
railway and power purposes there 
is no great difference between the 
running of alternating and direct
current generators. If there is any 
difference it should be in favor of 
the alternating-current machine, 
owing to the substitution of rings 
fo r the commutator, and the 
slightly greater effici ency owing to 
the absence of brush friction and 
losses. The large modern ma
chines are made of the rev0lving 
fi eld type, the revolving parts 
carrying low-voltage current and 
the high voltage confined to the 
stationary parts with little risk of 
accidental contact with persons. 
With engines of good regulation 
and similar types of valve gear 
~here is no difficulty in running 
engine-driven alternating-current 
generators in parellel, and with gen
erators driven by turbines which 
have a <;:0nstant impulse throughout 
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the entire revolution, operation in parallel becomes a simple 
matter. 

Switches.-The handling of hi gh-voltage current in large quan
tities is quite a serious question, and the swi tches and switchin g 
devices of a large alternating-current station have become one of 
the m ost important parts of the plant. In th e more recent instal
lations, the switch contacts are broken in oil and each switch is 
built in a brick fir eproof co mpartment. The bus-bars are divided 
into several sections, so that in case of a short circuit any section 
may be isolated. All switches are opened and closed by mean; 
of a motor running on an auxi lia ry circuit co ntro lled by t he 
switchboa rd attendant. No hi gh-vo ltage current is brought to 
the switchboard. 

Central Station Plans.-In order t0 indicate the general trend 
of m odern practice in central station desig n, there are published 
with thi s article several power station and sub-stat ion plans: 

Fi gs. 1 and 2 are plan and cross secti on of the Manhattan Power 
Station, New York City.* This installation is the latest large 
Am erican install ation, and represents the hi gh est dev•clopment of 
an engine-driven station. It contains 40,000 kw, divided into 
eight 5000 kw units. and covers about 82,400 sq. ft. , o r 2.06 sq. ft . 
per kilowatt. The cubical contents of the 
building a re about 8,580,000 cu. ft., or 215 
cu. ft. per kilowatt capacity. 

Plan and cross section are shown of the 
Chelsea Station , London,t now under con
struction, to be equipped with ten 550O-kw 
turbine-driven units and one smaller unit, 
making a total capacity of 57,000 kw. These 
turbines are of the horizonta l shaft type, 
and this is the first large station to be en
tirely equipped with steam turbines. From 
a published report the ground area is 1.36 
sq. ft. per kilowatt , and the cubical contents 
of the building 139 cu. ft. per kilowatt. These 
measurements include an office building ad
joining the station. 

Figs. 3 and 4 are sketches showing the 
proposed arrangement of a station to 
contain eight 5000-kw steam turbines of 
the vertical shaft type. This has the same 

• capacity as the Manhattan , and it would be 
interesting to compare the relative sizes of 
the two buildings. The turbine station 
covers an area of 58,860 sq. ft., or 1 .47 sq. ft. 
per kilowatt. The cubical contents of the 
building are 5,403,000 cu. ft ., or 135 cu. ft . 
per kilowatt. T his station also contains 
space for 12,000-kw sub-station capacity. 

THE TRANSMISSION. 

8 
7 % 

v ' 

rapidly to the front and at present paper in sulat ion is preferred by 
many to rubber. Pap er does no t soft en under heat like rubber, 
and the cable has the advanta ge of bein g cheaper than ru bber and _ 
of having a somew hat greater ove rload capac ity . Th e weak part 
of any cable is the joint, and g reat care should be taken in splic
ing to exclude all moi sture. Thi s is especially true of paper in
sulated cables. 

In est imating the s izes of cab les for carrying the high tension 
current it is usually necessary to figure the cable for ampere carry
ing capacity instead of for drop in voltage, as is customary in 
long-distance transmi ss ion. This is on account of the short trans
mission distances as compared with the high tran smiss ion volt 
age. The amperes per phase for three-ph ase transmi ssion may be 
det ermined ve ry simply by d ividing the watt s to be transmitted 
by the transmission voltage multiplied by the square root of 
three. 

T he cross sections of the copper may be taken ve ry conserva
tively at 1000 ci rcular mill s per ampere for rubber insulated cables 
and 900 circular mill s per amp ere for paper insulated cables. The 
copper cross sec tio n should be ch ecked by estimating the drop 
in voltage at maxi mum load, but for the comparatively short di s-
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Transmission Voltage.-In a few word s 
the advantages which alternating-curr ent 
transmission offer lie in the poss ibility of 
transmitting large amounts of power over 
long distances with comparatively small wire. 
Since the size of the wire necessary de
creases as the transmission voltage increases, 

F I G. 2.- CRUSS-SEC..TION OF iVL\ NHA TTAN PO\\"ER STATION 

there seems to be no reason why for city use, where heavy loads 
must be transmitted, the limiting transmiss ion voltage should not be 
the limiting voltage at which current can be produced in the genera
tor, except that voltages above 15,000 reqnire cables of high cost. 
It is unquestionably the best practice to carry the high-tension 
cabl es underground in conduits. There are some large cities 
where alternating current at a pressure of 5000 volts or higher is 
ca rried on overhead wires strung along city streets, but although 
quite a sum of money is saved in the initial cost of feeders, the 
true economy of such an installation is doubtful. Serious inter
ruption to traffic and perhaps injury to the central station and 
sub-station machinery are invited by short circuits and grounds 
from fires , storms, lightning and accidental crosses with other 
wires, while the danger to human life is such that the railway 
company is liable at any time on account of some fatality to be 
ordered to place the high-tension wires underground at a greater 
expense than if it had been done in the first installation. 

Transmission Cables.-As by three-phase transmission a mini 
mum of copper transmits a given amount of power with a g iven 
loss, thi s is the system which has been generally adopted for trans
mission. Where the feeders are placed underground, three con• 
ductor cables are used, the three conductors being separately in
sulated and then surrounded by a lead sheath. Formerly rubber 
was the insulation used for this purpose, but paper has come 

* Reproduced from the Street Railway Journal, J an. 5, 1901. 
t See Street Railway Journal, July 18, 1903, 

tances of city work it will nsually be fo und that the drop in volt
age is very small in a cable properly proportioned for the current 
it is to carry. The largest size three-conductor cable which it is 
advisable to install in an ordinary duct is one in which each con
ductor has a 0000 section. 

Tables Nos. 1 and 2 giv e data and cost of rubber and paper in
sulated three-conductor, lead-covered cables with oo conductors , 
for voltages ranging from 5000 to 20,000. It will be observed that 
above 10,000 volts for rubber and above 15,000 vol ts for paper in
sulated cables the cost inc reases so rap idly as almost to make 
these the limiting voltages for underground distribution. 

Figs. 5 and 6 are respectively a cross section and a photograph 
of a three-conducto r, lead-covered cable. 

In some installations one cable for each rotary has been run be
tw een t he power plant and the sub-station. In other instances a 
standard size of cable ha s been adopted for the system, and a niim
her of cables run to each sub-station corresponding to the es ti
m ated load. A n ex tra cable sh ould always be provided, so that 
the maximum load o f the sub-station may be carried with one 
cable out of service. 

Conduit .- Several fo rms of duct have been used fo r under
ground conduits. The old wooden pump-log ducts h ave bee n 
abandoned because the wood rots and the juices in the wood ac t 
chemically on the lead cove ring of the cable. The ducts at pres
ent laid are usually of cement-lined iron pipe, tile in either single 
or multiple duct, and concrete tubes. It pays to imbed the ducts 
well in concrete, so that an excavation under th e conduit lin e will 
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not cause settling. The spacing of the brick manholes is usually 
determined by the obstructions met with in the street, but may 
be put down as averaging about 400 ft. apart. In some recent in
s tallations great precaution., have been taken to avoid the danger 
of fir e and damage to other cables, arising from a short circuit in 

tion of the automatic circuit breakers at each end of the cabl t.. 
and also to the fact that although the pressure is of great inten
sity, the current flow is small. Fig. 7 is a photograph of several 
sections of duct for underground conduits. 

Sub-Stations.-The locat ion and numb er of sub-stations might 

TABLE !.- RUBBER INSULATED L EAD COVERED, THREE N O. 00 CONDUCTOR CA BLES 
For three-phase, a lternating cu rrent unde rground distributiu,. Cables to be ca rried in tile or concrete d uct, one cable in ea ch d uct 

Working Voltage 

5,00v . .......• . •.. 
7,5c.o. • • • • · · · · · · • · · 

10,000 ••.••......... 
12,500 ..•.••.•••..•. 
15,000 ....•.••• .•... 
17,500 .•••••••..•... 
20 ,oou .•..••....•. . . 

Thick n e-s of 
Ou tside Diameter Envelope of 

of Cable Each 

rH inches 
2 " 

2-l, 
2H 
2)( 
2}½ 
3lr 

Conduc tor 

Th ickn ess of 
lnvclope 
Around 

Co nd uctor ~ 

Thickness 
of Lead 

Coveriog 

Weight per 
~·oot 

4.86 lbs. 
5 .5 0 " 
7- 24 " 
8.27 

9· 2 9 
I 0. 22 
I I. 15 

Co-c per 
Fout 

$0.64 
0 .91 
I.Iii 

1.37 
1.62 

1.79 
2.08 

T c,!fo~oit"ge Min,mnm Rad ius 
l\ l inute of Hend ing 

15,000 
22,500 
3 0,LOO 
35,000 
40, 000 
45,000 
50,000 

10¼ inches 
I 2 " 

13,% 
14 ¾' 
16¼ 
17 H. 
19 

Workin11: Cap.,c ,t y 
E ach Condnu or 

Amperes per ~q . In. 
of Cro~s Secuon 

T emp. Rise , 31.)0 C. 

I , 150 
1,150 
I, l;iO 

r, 150 
1,050 
1, 0 50 
1,0 5 0 

TABLE 11.- PAPER I NSULATED LEAD COVERED, THRE E NO. 00 Cl)'<DUCTOR CABLES 
1 

For three-phase, alternating curre nt, und e rg round d istri bution . Cables to be ca rri ed in til e or concrete duct, one ca ble in each duc t 

Working Voltage 

5,000 .... . .. ••••. .• 
7,500 .••••...• .. ... 

10,000 •••.•.. ....... 
12,500 •...... ... .... 
15,000 .••••......... 
17,500 ........•..... 
20,000 .•.••. , •.. •. • • 

I 

1 hickn e,s ol 
Outside Diameter Envelope of 

of Ca llie Each 
Conductor 

Thickness of I 
Envelope 
Around 

Conductors 

Thickness 
of Lo:id 

Covering 

one of the high-tension cables. The high-tension cables have_ 
been kept to themselves and at the manholes they have been 
wrapped with asbestos cloth. The destructiveness of a short cir
cuit on underground high-tension cables has not proven as great 

Insulation 

Copper Cable 

FIGS. 5 AND 6.-CROSS-SECTION OF THREE
C01'1DUCTOR CAilLE 

I.. - ' 

as was anticipated. In one instance a laborer drove a pick through 
a 6600-volt. three-conductor cable without experiencing any shock, 
or producing any great amount of pyrotechnics. It was fortu
nate for the laborer that the pick had a long wooden handle. · The 
lack of destructiveness in the arc is probably due to the quick ac-

Weight per 
Foot 

5.5 lbs. 
6.52 " 
7. 26 " 
8., ·4 " 
8, 84 " 

Io.60 " 
I I. 28 " 

Cost per I Test Voltage l\ lin imum R adi us 

Foo t I !,~i ~u!e I of Bend ing 

54.8 cts. 
61.6 cts. 
66.4 cts. 
72.9 cts. 
78 5 cts I 

88., cts. 
93 . 2 cts. 

15,0 , 0 
22,500 
30,000 
35,lOO I 

4 0 ,0 00 
45,000 
5 0 ,0 00 

15 inches 
n H. 
19 ½ 
20½ 
22 

23 ~.( 
25 )~ 

" 

Working Capaci ty 
Each Conductor 

Amperes pe r Sq. In . 
of Cross Section. 

Temp. Bise ':15° C. 

1,150 
I, 150 
1,150 
I, 150 
1,050 
1, 0 5 0 
r,050 

fqrm the subject of an interesting discussion as to the relative 
costs of interest on feeder investment, sub-station equipment and 
maintenance and operation of sub-station, were it not for the fact 
that for city use the location of the sub-stations is pretty closely 

r----1•1:r 
lj · I 

FIG. 7.-DllCTS FO R UN DE RGRO UND CON J1 UIT 

determined by a study of the density of the traffic. T he congested 
points are closely marked, but where doubt exists as to th e wis
dom of several locations, an estimate of the costs .n either case, 
together with the expense of maintaining and operating the sub
stations, will quickly determine which is the better plan. 
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In interurban construction there arc two different opinions 
mai ntained regardi ng sub-stations. One is that sub-stations 
should be miniature power stations, contain a large quantity of 
apparatus, in charge of skilled attendants, and be spaced at ra_ther 
long intervals along the road; the o ther idea is that sub-stat10ns 
sho uld be frequent, contain little reserve, and should be tak~n <:are 
of by the station agent or some other employee, whose prmc1pal 
duties are not the caretaking of the sub-station. ln city practice, 
however there is no question but that the sub-station should be 
designed and built with as much care as that used in the power 
p lant construction, that it should contain reserve apparatus 
enough to tide ove r any ordinary breakdown, and that it should 
be constantly in charge of skilled attendants. 

The high-voltage current entering the sub-stations is handled 
by brick-enclosed, oil-break, motor-operated switches, just as in 
the power station. From the switches it passes to transformers, 
where it s voltage is decreased to that suitable for driving the con
verters. This current, fed in at the alternating-current end of the 
rotary converters, produces the 575-v olt or 600-volt direct-current 
whi ch is sent to the direct-current bus-bar for transmission to the 
troll ey wire. The transformers arc cooled either by water circu
lating around the shell or by air blown through the windings. 

Rotary Conve rters. - A size of ro tary converter whi ch has been 
largely adopted for city work is 1000 kw, although one large in
stallation has 1500 kw rotari es. There seem s to be no reason 
why rotary converters should not be built in as large sizes as di
rect-current generators, which have been successfully built in 
sizes of 2500 kw. The ro tary converter is jus t a s reliable a ma
l:hinc as the direc t-cur rent generator, and there should be the 
same reserve capaci ty in sub-station as all owed in a direct-current 
station; that is, one rese rve machine to every three or four units. 
Where the load is subjec t to sudden fluctuations, it is customary 
to place a reacti \'e co il in the transformers and provide the ro
taries with seri es windings on the pole pieces, in addition to the 
shunt windings. For city use ro ta ri es have simple shunt fields, 
and if they are kept well loaded at all times, their direct-current 
voltage is uniform . The sub-station of a large city system has 
such a la rge output that the momentary fluctuations noticeable in 
a small system arc lacking. The load va ries with the time of day; 
the attendants usually have plenty of tim e to prepare fo r any 
change in load, and there is no reaso n why they should not keep 
the rotaries well loaded. 

Storage Batteri es fo r Sub-Statio ns.- Storage batteries have 
been installed in many of the large sub-stat ions fo r th e purpose of 
steadyin g the load on the ro ta ry co n\"e rters, taking care of the 
peaks of the load and creat ing a reserve capac ity in the sub-sta
ti on in case of a breakdown of the machine ry. If it is possible, 
with any reasonabl e degree of accuracy, to draw the load curve 
for a proposed sub-sta tion, the question of whether it is more 
economical to insta ll · rotary com·erters o r storage ba tteri es to 
take care of the peaks may be dete rmined in advance. 1fo st 
railway load curv es show peaks in the morning and evening, some 
po rtio ns of which may be taken by bat teries working up t o their 
une-hour rate, provided the dura tion of the peaks is not too long. 
In case the shape of the peak is such that no portion of it is of 
shorter dura tion than three or fo ur hours, the cost of a batt ery 
for handling it would probably be cxcessi\'e. It should be taken 
into account that a sub-stat ion battery car ry ing the peak o f the 
load not only takes the place of a certai n amount of rotary ca
pacity, bnt exercises a valuabl e smoothing-out effect on the load, 
replacing a n equivalent amount of station capacity at the central 
power plant ; so that the 1m·estm cnt in battery should be com
pared with the investment in rota ri es, high-tension feed ers, and 
in generator and steam plant capacity thus di spensed with at the 
power plant. Figured a t the one-hour di scharge rate, the rela
ti ,·e fir st cost of storage battery as compared with rotary con
ve rter, fee der and steam plant is approximately $90 per kilowatt 
for the storag e battery and $130 per ki lowatt for the converter 
plant, steam plant and transmissio n line, the latter figure being 
$30 fo r the ro tary plant and $100 fo r th e st eam plant and transmis
sion line. T his est imat e for ro tary and steam plant is based on the 
nom inal ratings of the machin es and does not take into account 
th eir overload capacities. A battery worked on the peak at its 
one-hour rate is likely to cost about the same or somewhat less 
t han the apparatus which it displaces. 

The value of the storage battery as a rese rve in heavy sub-sta
t ion work depends upon the comparative amount of storage bat
tery and rotaries which has been installed. If th e sub-station con
tains a small amount of battery and a large amount of rotary, the 
reserve value of the battery is likely to be small ; if, however, the 
short duration and sharp nature of the peaks has warranted a 
comparatively large battery installation, the battery may be of 
sufficient size to handle the entire load of the sub-station during 
the lighter hours of the day for a period long enough to tide ove1 
a breakdown, provided that this period is not longer than half to 

three-quarters of an hour. W hil e the battery may replace those 
rotaries which would be operated for an hour or two on the peak, 
it cannot be depended upon to take the place of those machines 
whi~h run throughout the entire day. The reserve feature of a 
storage battery is especially valuabl e because it may be put into 
service immediately, and in this it has the advantage of the steam 
plant, where time is required to get boil ers ready for stea~ing. 

In laying out a sub-station, it would be well to design the 
building with reference to the future installation of storage bat
teries, even if it is not intended to install them at once. No gen
eral statement can be made in regard to the advisability of their 
installation, as that should be figured out for each special case.* 

L ow Tension Switchboard.-The feeder board for the sub-sta
tion and the 500-volt feeders leading from it to the trolley sec
tions are practically the same as those used in connection with a 
direct-current station, and all of the devices installed in the best 
direct-current stations fo r the detection and isolation of trouble on 
the trolley sections should also be placed in the sub-stations. 

THE RELATIVE ADVANTAGES OF ALTERNATING AND DIRECT
CUlmENT GENERATION AND TRANSMISSION 

With a desire of learning exactly what are the conditions in the 
cities of the United States, a circular letter was mailed to roads 
in all cities of more than 100,000 inhabitants. The information is 
tabulated in Table 3 for those railways from which answers were 
received. It wi ll be observed that the use of alternating current 
fo r city work is at present largely confined to the operation of sub
urban roads from city power stations. With the exception of New 
York, most of the other cities hav e a mixed system, direct cur
rent being us.:d fo r city work and alternating current for sub
urban work. Brooklyn and Philadelphia are now building alter
nating-current stations, and Chicago will probably soon begin the 
change to alternating-current di stribution. With the single ex
ception of N cw York, all cities of more than 200,000. inhabi~a~ts 
haYe from three to eight power stations. Whether this cond1t1on 
is more economical or more desirabl e than distribution from a 
singl e power s tation is a problem which must be :olved for e~ch 
special case. The number of American roads usmg al~e~na~mg 
·current fo r purely ci ty work is at present very small, but 1t 1s hke
ly that within the next few years many city roads will change 
partially , at least, to the alternating current sy~tem. . 

In T abl e 4 is tabulated general data regardmg the alternatmg
current installations in the large cities. It is difficult to tabulate 
such data because special conditions exist in nearly every case. 
It will be noted that three-phase distribution and a periodicity of 
25 cycles p~r second is nearly uni versal. . . 

A discussion of the relative advantages of alternatmg and di
rect-current generation and transmission involves a discussion of: 

(1) The r elative eco nomy and reliability of generation and 
transmi ssion, and 

(2) The rclatiYc advantages of one and several power stations. 
The transmission losses in the feede rs and return circuit from a 

direct-current sta tion depend entirely upon the quantity of cop
per which it is deemed advisable to put into the feeders. For a 
ci ty transmission where the feeders are long, and where concen
trated loads a re likely to occur at long distances from the power 
station, th e transmi ssion losses a re probably between 15 and 20 
per cent at maximum load in a well -installed system. 

In an alterna ting-current transmission, the losses at maximum 
load are likely to be about as fo llows: 

H igh-tension fec<lers ...... 3 per cent 
T ransformers ...... ·- ...... 2½ per cent 
R otary conv erters ·- ....... 5 per cent 
L ow-tension fe eders ...... . 7 to 10 per cent 

maki ng a total transmission loss between the generator and the 
troll ey wire of 17½ to 20½ per cent, which is about the same as 
that estimated fo r the direct-current transmission. From these 
figures it will be seen that if the generating plant _in the direct
current stati on is as economical as that in the alternating-current 
station, alternating-current generation and transmiss10n should 
be no more economical than that by direct current. 

As to the relative reliability of alternating and direct-current 
transmission, the latte r has many advantages, owing to its greater 
simplicity. In the di rect-current transmi ssion the current is sent 
st rai ght from the direct-current switchboard to the trolley feeders, 
while in the case of alternating-current transmission, there arc in
terposed in the circuit, in addition to everything required in di
rect-current transmission, the alternating-current switches, the 
high-tension feeders, the step-down transformers and the rotary 
converters. A failure of any piece of apparatus in this chain, or 
a mistake of any operator, is likely to cripple the system. With 
equal standards of workmanship and with an equal quality of op-

• Sub-station plans are shown of the Manhattan Railway, which are repro• 
duced from the STREET RAILWAY JOURNAL of Jan. 5, 1901. 
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ernting skill in the two cases, the direct-current system would be 
the more reliable. 

The real problem which confronts most railroad companies in 
large cities is the question of the substitution of an alternati1,g
current plant equipped with modern machinery in large econom
ical units to replace several direct-current plants badly located 

fireproof, and if the plant is constructed on the unit system, it 
would be a very great calamity which would crippl e more than 
one unit. An accident throwing out of servi ce one unit would 
not be so serious as an accident inca.pacitating one power station, 
and thereby crippling the service in one part of the city. It is 
likely, however, that the greatest advantages of the one central 

TABLE lll.-GENERAL DATA CONCERNING POWER STAT IONS IN THE LARGE CITIES OF THE UNITED STATF:S 

C°l l \' 

New\'ork ____ • __ • ___ . • 0) 

Chicago · -- . ____ _____ ____ { 

Philadelphia ________ ___ -·-· 
Brooklyn ______ __________ _ 

St. Louis-·- --- _________ { 
Boston _______________ ___ _ 
Ballimore ____________ __ _ 
Pittsburg and Allegheny __ _ 
Cleveland ___________ _____ _ 
St. Paul and Minueapol,s __ Buffalo ___________ _____ __ ._ 

~i~cr:~~~i~~~=:: ::: :::: :::: 

Name of Railway Company 

Metropolitan St reet Ry. Co ______ __ ._ 
Manhattan Ry. Co ----··- ---··------Chicago City Ry. Co _______________ _ 
Union Traction Co-·······---------
Philadelphia Rapid Transit Co---·-
Brooklyn Rapid J'ransit Co- --·- -- ---
St. Louis Transit Co·--- _____ ·-·· ___ _ 
St. Louis and Su burba11 Ry. Co_ .•••• 
Boston F:levated Ry. Co···· · -- - - -·· -
United Railways and Electric Co __ _ _ 
Pittsburg Railway, Co -- - ---·--- --
Cleveland Eleetric Ry. Co--------···-
Twin City Rapid Transit Co __ ____ __ _ 
International Railway Co ___ •• ___ ···-

1,8"0,0~3} 

1,698,5,5 } I 
1,223,li!Ji 
I,16li,582 

5~- 0''"} ,~, .... ,x:i 

40 
40 
40 

110 

zoo 
65 

1:l5 
116 

375 

150 

till 
75 

230 
84 

175 
~o 

445 
520 
31:, 
ti 

424-
2a2 
21,2 
249 
181 

50 
30 

4i 
52 

1,9 

20 
15G 
27 
35 

Remarks 

38,500 Anothe r A.C. stat icrn soon to be pu t in operation 

ii:580 
4U,000 

3 A.C. station proposed to replace present stations 
5 17,250 

i1;00(1 7 31,500 2 A. C. station under construction 
li 28 160 1 16,200 
4 26'.800 1 2,500 
2 3.075 1 2,400 
8 36,814 

I 

6 I iil:200 
.. f iii;o5o 

3 lti,150 ·5;tioo 6 ti,500 1 
2 3,\100 1 3,000 Also rents power from Niagara Falls 
5 7,695 1 4,800 
5 15,000 

New Orleans ______ _______ _ 
Detroit _________ __________ _ 

United Railroads of San Francisco . •• 
The Cincinnati Traction Co---- ----· 
New Orleans City R.R. Co •• --- ----
Detroit United Ry. Co·-·· - ·--------
Milwaukee E lec1ric Ry and Light Co. 

560,892 
flL18,9u7 
451,512 
381,7G8 
366.350 
352,219 
342,78:! 
325,902 
2t'i,104 
285.704 i89- 3il li i2;oiio 2 ·:(ooo 

Milwaukee __________ __ ___ _ 
Washington ______________ _ Washington Hy. and Light Co _______ _ ~~~.~112 ,..,,o,, 0 iof ·as· 4 ·4:750 ---tito 
Newark _______ __________ _ 
Kansas City, Mo. and Kan_ 

Public Service Corporation_····------
Metropolitan Street Ry. Co ___ • _____ • 

246,tliO 
21:;,1,o 
20li,4.'l:3 
204,7:11 
1,5,597 
169,104 
162,435 
133,8:)9 
131 ,8~2 

· 125,560 

iiir" 15 5 -s:o5U -1i;ooo A. C- station under construction Jersey City ______ _________ _ 
Louisville. ___ ____ _________ _ 
Providence -·- -· - _________ _ 

Public Service Corporation __________ _ 
Lou isvi,Ie Railway Co ______ -·---- ___ _ 
The Rhode Island C,o·--·--------- ··· 

20 1•>•> -iii" -;;:ooo 
1 ·3joo 163 11)1 7,!'iOO 

Indianapolis _____________ -· 
Rochester ________ __ ______ _ 

Indianapolis Street Ry. Co ____ • ___ __ _ 
Rochester RailwayCo -···---·--·-··· 
Denver Cilv Tramway Co ----- -····-

68 
67 
29 

··9:"3" 59 -T 1 
Combin:d A. C. and D. C. station under con. I ______ .. i. strucu on 

2,620 600 A . C. for use on suburban roads Denver ____ _____________ _ 
Toledo _____ ______________ _ 
Columbus ________________ _ 
Worcester __ ___ ___________ _ 
Syracuse _________________ _ 

New Haven------- ---·----

Toledo Railwayand Light Co ____ ___ _ 
Columbus Railway Co- --·----··-----
Worcester Consolidated 't. Ry. Co __ _ 
Syracuse Rapid Transit Ry. Co----·
~-air Haven and Westville R. R. Co __ 

25 
:!5 

14:i 
100 
82 
liO 
56 
47 

3 ., 
:.!5 
80 

53 

3 5,000 1 1,500 
1 I 4,000 ., 

I ····- A. C. station proposed 
4 7,475 Chan,;e to A. C. for suburban lines under con• 
1 

I 
4,()1)() [sideration 

2 2,975 Paterson ____ _ _ _____ ____ _ 
Fall River ______________ _ 

Public Service Corporation __________ _ 
Massachuse tt s Electric Companies ___ _ 

118,421 
108,374 
108,0:a 
105,lil 
104,863 
102.979 
lOt,555 
102,47!J 
102,3:!0 
102,02li 

650 i2a- 2u7 JO 13,31, -T 14:ooo Largely an intern, ban system St. Joseph ___ ____________ _ _ 
Omaha ____ ___ ____ _______ _ _ St. J oseph Ry., Lt., Heat & Power Co 

Omaha Street Railway Co __________ _ ·w· i·?O- 10 2 ·s:&io 
Los Angeles •••• _ •• ___ · ·--
Memphis ___________ _____ _ 
Scranton-··- _________ _____ _ 

Lo, Angeles Railway Co ___ •• ---· ___ _ 
Memphis Street Hailway Co·-··--·-
Scranton Railway Co •• _ •••••••. ---··· 

25; 
50 

140 

with reference to the load and contam111g more or less antiquated 
apparatus. It may be argued in favor of the operation of sev
eral power plants, as against one, that the power plants being lo
cated in different parts of the city, there is little likelihood of the 
same fire, flood, cyclone or other calamity destroying all of them, 
and thus entirely crippling the road. This, and the fact that the 

100 
58 
32 

1 5,000 Suburban system run independently 
14 1 3,000 
45 2 2,660 

plant is the fact that better supervision may be obtained, as it is 
much easier to get one good set of operators than several, and 
in times of trouble it is much easier to keep one plant in operation 
than several. The economy of generation where the same qual
ity of apparatus is installed would not vary greatly, as the cost 
per kilowatt for the generation of power decreases very slightly 

TABLE IV.-DATA CONCERNING THE USE OF ALTERNATING CURRENT IN VARIOUS LARGE CITIES OF THE UNITED STATES 

1·· I ·b 'e if " 
""""' 

._ C bl: 

I -5 .§1 CC O 
oo .5 ~ i.. u•- _q·N;; .,.i:i.. 

NAME OF COMPANY Loca tion ~c.~ E ~_g :0 ,...., 
...:;;;(/' ~Ul:<: 

C O ·E ~z Cl, • 
1......, U t;;/ .. u .,;;. 

0 t.:: u. (.!) 1 11. c.:i~: 
Io" < zU - -- - ---1- - --

Metropolitan St reet Railway Co ___ NewY01k ___ I 38,500 6,600 25 3 phase 
Manhattan R ai lway Co_ •• ___ -·- --· New York 1 40,000 I 

11,000 25 3 phase 
Philadelphia Rapid Transit Co ·--- Philadelphi;_ 2 17,000 13,200 25 3 phase 
Brooklyn Rapid Transit Co ____ ____ Brooklyn·-- - 1 16,200 6,600 :!5 3 phase 
St. LouisTransitCo __ _______ _____ St. Louis·-- - I 2,500 6,GOO ~5 3 phase 
St. Louis and Suburban Ry. Co ____ St. Louis-- -· 1 

I 
2,400 I 6,600 25 3 phase 

Pittsburg; Railways Co_. _______ ____ Pittsburg ____ 2 ---- 1,ICO i 60 2 phase 2,,wo, 

Twin City Rapid Transit Co ·····- Minneapolis _ 1 5,000 3,500 34 3 phase 

International Railway Co ______ ____ Buffalo ----- 1 

I 
3,000 11,000 25 3 phase 

United ~a:'..vays of San Francisco_ San Francisco 1 9,fOll 13,200 25 3 phase 
Detroit United Railway Co--···--- Detroit·-·· -- 2 2,0UO 400 25 3 phase 
Washington Railway and Light Co Washington _ 1 I 600 6,600 60 2 phase 
Metropolitan Street Railway Co ___ Kansas Cit\" _ I 

I 
9,000 

li,~~g 
2:) 3 pha,e 

Rochester Railway Co ___ __ ________ Rocheste r ___ 1 600 :!5 3 phase 

Denver City Tramway Co------· Denver ----- 1 l,:iOO 2,300 25 3 phase 
Massachusetts Electric Companies_ Boston ·--- -· 2 14,000 13,200 25 3 phase 
Rhode Island Company.-------·-·- Providence -· 1 3,flOO 11.tJOO 25 3 phase 
Louisville Railway Co ____________ _ Louisville __ . I 3,300 13,200 25 3 phase 

direct-current system is the simpler and the more easily compre
hended by ordinary power plant men, are about the only argu
ments which may be advanced for the several power plant plan. 

In a large city convenient locations for water, coal and rail
road facilities are not easy to obtain near the center of load, and 
it is obviously much easier to obtain one good location for a cen
tral power plant than several good locations to supply different 
parts of the system. A central ·power station should be absolutely 

I 

I 

C C ~ 
0 0"' 

I -~ ~ ·~..c: 
.;!;ll. No. of Capacity of 

·el! 5,:,0 Sub-stations. Remarks 
"- 0 ,, ,_ I Sub-stations Kw. ~;;, C 0 I f ~~ ?; E-<,...--

--- ---

6,600 3 phase 8 41,000 Second A . C. sta tion under erection 
11,000 3 phase 8 63,900 
rn,:wo 3 phase 

I 
l Tndetermined ' Undetermir.ed Change lo A.C. tran smissi on contempl'td 

6,600 3 phase 6 22,500 Intended to use ho1h A. C. and D. C. 
6,600 :3 phase I 2,400 
6,600 3 phase 1 2 2,400 
5,000 f 3 phase I 8 3,200 

10,000 
3,500 f 3 phase , 4 4,800 

l:l,000 I 
I 

ll,OOO} 3 phase 8 10,200 A. C, also rented from Niagara F alls Co. .,., 000 
is:200 3 phase 3 7,000 
16,000 3 phase 7 3,550 

6,liOO 2 phase 3 1,200 
6,600 a pha se 4 8,000 Ultimately one D.C. and one A .C .statiou 

11,300 3 phase 2 500 
:!,300 I 3 phase a 2,000 A_ C. for use on suburban roads 2ti.OOO I 

13.200 3 phase 10 12,,50 Change to A. C. transmission in progress 
11,000 3 phase 5 4,000 A. C. for use on suburban roads 
13,200 3 phase 3 2,!JOO A_ C. station under construction 

. 
after a large output has been reached, and it is assumed that in 
either case the plants would be of large size. To choose between 
the direct and alternating-current systems, very careful estimates 
of the cost of installation and operation should be made in each 
case, and decision should be reserved until after tllese estimates 
are compared. 

In some of our largest cities, where heavy loads must be taken 
care of at long distances from the central station, or where the 
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central station cannot be locat ed near the center of the load, or 
wh ere reasons exist, such as cheap coal, water transportation, 
etc. , for locating the central station away from the center of load, 
alternating current di stribut.ion from a central station will prob
ably be found the more economical; but if a location for an eco
nomical power plant may be obtained near the center of load, and 
the total city load is comprised within a radius of 5 miles from 
this point, as is the case in most cities of less than 250,000 inhabi
tants , it is probable that direct-current generation and distribu
tion from this central station will prove the more desirable. Where 
doubt exist s, preference should be given to the direct-current 
syst em on account of it s greater simplicity, unless there is likeli
h ood of a great expansion of the system in the near future, when 
direct-current transmiss ion might prove burdensome. In case 
t he direct-current system is adopted, suburban lines too long or 
too heavy for 500-volt transmission may be supplied by alter
nating current gen erated in the p ower plant for their use, or by 
means o f boost ers. If the suburban lines are of moderate length 
or if th ey r equire n ormally o nly a small amount of power, and 
m ak e unusual demands upon th e power plant only at intervals. 
such as o n h olidays and pleasant Sundays, which is th e condition 
on many suburban roads, th ese lines can best be taken care of by 
m eans of b ooster s, and th e same b oosting syst em may b e useful 
in operatin g some of th e city lines. A company which installs an 
alternating-current tran smi ssion syst em on it s h eavy city lines 
m erely to furni sh power fo r a fe w light straggling suburban line s 
m ore economi cally, would place itself in the illogical po sition of 
allowing th e t a il t o wag th e dog. 

It is difficult to m ak e any reco mm endations as t o th e ch oice be
t ween alt ernating and di rect-current di stributio n in m erely an ab
stract di scuss ion. A ll that ca n be done is to g ive th e arguments 
pro and con , with th e adv ice that each case o f gen erati on should 
be fi g ured out fo r itself, and no plan adopt ed until it s adv anta ges 
had b ee n tho roughly dem onst ra t ed . Th e di scussion in thi s paper 
has been on curren t generat ion and d is tributi on fo r use in large 
c1t1es. Th e ques tion of lo ng di sta nce t ra nsmission h as not been 
tak en up , an<l n o attem pt has been m ade to discuss the questi o n 
o f the supply o f current fo r 111terurban ro ads, o r fo r citi es where 
the prin cipal part of th e load com es from interurban or long sub
urban roads. For these cases, alternating-current t ran smi ssion 
unque~ ti o nahly offe r s grea t advantages. 

•• 
THE RIGHT OF WAY 

BY JJ E irnE RT H . VR EELAND 

It has always seemed to me, wh en the question o f the right o f 
way of street ca rs has been under di scussion in our societi es, that 
it has been app roached from the wrong point. This defect in the 
discuss ion seem s to a ri se fro m a lack of cl ea r statement o f what i~ 
meant by "right of way.'' St reet ra il roads, in the sense that steam 
ra il roads enjoy thi s pr ivi lege, have no "right of way." A st ea m 
ra il road operates along a strip of lan d, own ed in fee, which it 
holds and uses fo r its special purposes again st all int ruder s, and it 
can only be obstrncted by trespasser s. The case o f a st reet railway 
is en t irely different. . It has a fra nchise to go along a r igid a nd 
appointed route on thoroughfa res which a re u sed in common by 
pedes trians an d Yeh icles o f every desc ription. 

T his being the case, the question of '' right of way," in so fa r as 
it is applicable to street rai lroads, becomes one not of right o f way 
but of precedence, since the genera l public has equal rights on the 
road. T hese roads or streets being pedicated to public use, it is 
the du ty of t he a uthorit ies to see that they are so policed as to 
obtain fo r the greatest n umber of people the full est and freest use 
of the faci lities which they afford . If street railroad m en would 
view the topic from th is poin t of view and insist that the stree ts 
are for the use of the people in stead o f corporations or individuals, 
the whole question , in a shor t time, would1 take on a different aspect. 
A railroad company is permit ted primarily to exist, not for the 
aggrandizement of its owners or operators, but for the accommo
dation of the public. A n in dividual citizen who enters and pays a 
fa re does not thereby relinquish any of hi s rights to free passage 
along a public street , and there is hardly an hour of the day or 
nigh t in which he can ente r a ca r on a street anywh ere in a city 
without finding company, so that the vehicle in which he rides 
represents .not only his individual r ight, but the assembled rights 
of all h is fellow passengers; and so it has always seemed to me, 
\"iewing the question from the standpoint I have indicated, that a 
cro\\" ded ca r, full of people, should, by mere preponderance of the 
number of indi,·iduals it contained, have a superior right of passage 
to a \"eh icle with a single individual in it, or to a van containing 
merchandise. If, before public bodies, it was unanimously insisted 

by railroad men that the r eason they demanded "right of way" was 
because of their passengers, I think it would disarm much of the 
resistance which has met the attempt to secure police co-operation. 

A good analogy between the rights which all street railroaci 
operators claim for their vehicles is to be found in the rules of the 
road concerning United States mail vans. These have the right 
of way everywhere, and it is a misdemeanor to obstruct their free 
movements. The reason of this is not because the wagon is labeled· 
"United States Mail" or because of any superior authority vested 
in the driver, but because the vehicle contains hundreds-it may be 
thousands-of business communications involving complicated 
business interests. For the same reason, I have always held that a 
street car containing a crowd of people, necessarily in haste or they 
would find a cheaper and more leisurely way of reaching their 
destination, had rights superior to other vehicles on street surfaces. 

Added to all this is the fact that these public conveyances are 
restricted in th eir movements to a fixed way, whereas the others, in 
addition to being lighter and more easily moved, have a flexibility 
of route denied to tramcars. 

FREIGHT AND EXPRESS ON ELECTRIC RAILWAYS 

BY J. B. l\fcCLARY 

There is no m ore vital subj ect before the street railways of the 
country to-day than the one assigned to the writer by this as
sociation, that is, " Freight and Express on Electric Railways." 
The main idea of the railway business is to make money, and any 
manage r who attempts to operate a !me without taking on every
thing h e can find or think of that is permitted by his charter to 
increase hi s ea rnings , is standing in his own light. Some of the 
answers to my circular lett ers for information as to the experience 
of th e comp; mi es wer e amusing , amor,g them several underscored 
"No's" in answer to the qu estion, " Do you h andle freight?" and 
followed by reaso ns which would indicate that the parties making 
the answers had a supreme contempt for th e idea. Others would 
answer th at th ey did not, but wer e deeply interested in the sub
ject and would await the publication o f thi s paper with much in
ter est . 

Several reques t ed adva nce copies of any table which might ·be 
compiled fro m th e an swers to the circular s, as they were them
selves seekin g informati on on th e subj ect. 

One enthusiastic manage r courteously an swered all questions, 
even to th e fi gures showin g hi s profits, and added, ''This is vel
vet," and h is " veh·et" a mounted to many thousands of dollars. 
Right h ere I want our people to stick a pin. It is in the word 
used by our enthusiasti c fri end. 

That it is ''velvet " th ere is no doubt, if you would engage in 
the business and n ot let expenses ea t it up. There is no excuse 
for thi s, for alm ost under any conditions now known to the frater
nity, freigh t and express can be ch eaply hauled on the electric 
railway, that is, of course, wher e it is permitted, or rather not 
prohibited by ch arter o r statute. 

From th e t imid r equ ests of a passenger to the conductor or 
mot orman to " Please let me carry this box on the platform," to 
magnificent fre ight trains operated separately from passenger ser
vice or trailer s attach ed to passenger cars, is the evolution of the 
freight and express bu siness on electric railways in the past dozen 
yea rs. Th e electric railway is r espon sible for more suburban 
towns than a ny oth er iactor. Civilization itself has no more po
t ent aid than th e trolley car. Inde ed, the electric motor is civil
ization' s maid of h onor , and when with the trolley cars we ad
minister t o man's need and comfort, we should not neglect any
thing that man wa nts that is within our range. From observa
tion and r esearch, I am sure of one thing, and that is that the 
personal opini ons and characteri stics of a railway manager direct
ly or indirectly effect the happiness and comfort of the commu
nity serv ed by his road. The relations of a railway to the public 
are varied and complex. L et a car b1 eak down and it will be very 
interesting t o know h ow much each individual passenger was 
discommoded and th e real cause of his discontent. Hence, I say 
we can add to th e comforts or discomforts of our customers by 
merely following to a certain extent our personal inclinations, or 
be bound by our prejudices in doing or not doing things that are 
requested or demand ed by our patrons. I am led to these re
marks by the answers of over fifty managers that they did not 
handle freight, when I know or believe th~y would profit by it if 
they should engage in the business. The deduction follows that 
they would please the community if they did. Of course, local 
conditions have a great deal to do with this matter; in fact, no 
general rule can be laid down for the guidance of the street rail
ways , except that of expediency. There is only one general prop-
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osition in connec tion with thi s question, and that is that th e peopl e 
want everythin g good that can be had. That electri c ra ilways ca n 
se rve th e public in transporting passengers to their sa ti sfactio n is 
proof that they can surely serve th e same people in hauling fre ight 
and express matter, and do it safely and profit ab ly. 

U pon investigation of 182 roads, we find that seventy-one roads 
handl e freight and express, fo rty-fi ve roads admit that it is profit 
abl e and that th ey intend to increase their fac ilities fo r h andlin g 
their business, thirty-seven say that th is is a ve ry at trac ti ve feature 
of electric railroading, while nine answer that while they carry 
freight, th ey do not think well o f it. T hirty- fi ve roads use the 
steam railroad classifi ca ti on o f their states or rail road di stri cts, 
o th ers have rate sheet s of th eir own based 11 po n local co nditions 
and gen erally much lower than the st eam ra il roads. T hirty
eight have depots at t ermin als and along t hei r lin es, and n ine say 
they have none. Twenty-four arc silent on thi s subject. E ighteen 
handl e steam railroad ca rs on th eir line. T his is pa rt icul a rly a 
fin e fea ture, provided th e trac k is good and the specia l work will 
allow it. O f course, thi s cannot be done in many cities and 
towns, but on th e out skirt s and suburbs, where fac tori es and mi ll s 
are located, it can be made to pay handsom ely. F iity roads have 
separate freight cars o r train s, three have trail er s attached to pas
senger ca rs, and eight handl e packages on pa i-i-e nger cars. O ne 
hundred and eleven answered that th ey do n ot handle freight at 
all. Seventeen of these admit that th ey believe it should be done, 
and fo ur of the III request info rmation, statin g that they are in
terested in th e idea. Compiling our 182 lett ers, we have th e fol
lowing: 
Handl e fr eight and express on elec tri c ra ilway i- . ........ ... . . 7 1 

D o not handle frei ght and express ... . ... . . .... ......... .. . . 1 1 1 

P rofitable . . ....... . ....... ... ... ... ......... .... ........ 45 
Doubtful . ... .................... ... .......... ... ........ 9 
L eased to local express companies .... .......... .. ........ 5 
Non-committal . ... . ...... .. . ... .. . . ..................... 10 

Non-profitabl e .. ... . ...... .. ... . ......................... 2 

71 
Attractive . .... ... .. .. .................... . .................. 37 
S tea m railroad classifica tions .............. . ................. 35 
D epot s . ... ... .. .. .. . . ... . .. ................................. 38 
Handle stean1 cars ... .. .... . ............... . ................. 18 

Separate fr eight train s ... .. ... ... . ....... .... ................ 50 
T railers . .. .. ... .. .. .. .... ... .. .. .. ........ .. ................ 3 
Use passen ger cars . .. ..... ... . . . . . ....... ... ................ 8 

Thirty-three fr eight -carrying ro;cids do no t handl e steam cars. 
Six have flat rates. The biggest den lopment seems to be in th e 
Middle W est. Thirty-seven roads reported the gross earnin gs 
from freight and express for 1902 as aggregating over $ 1,000,000, 

the amounts ranging from $1,000 to $ r ,000,000 in round number s, 
or an average of over $27 ,000 per road. Th e operatin g exp enses 
of the freight depa rtment do not seem to be very accurately kept , 
or at least th e sa m e details in accounting are not adher ed to as 
a re o th er fea tures of the busin ess. This is of course a matter of 
private concern to ea ch co mpany, but our Accountant s' Associa
tion will ge t this strai ght pretty soon, as th ey do all other im
portant m atters conn ec ted with rail way work. 

The most expensive plan we find is th at of running wagons to 
coll ect parc els from shippers and to deliver them to the con
signees. W e are unabl e to find that thi s pays as g reat a profit as 
where it is not att empted. In a :arge city th e most attractive 
plan, it would seem, would be to let a separate express or parc el 
company do thi s and pay th e raifroad company a certain amount 
fo r cars o r space. or a per cent of the g ross receipts and th e ra il 
roads have nothing to do with it , except to merely haul th e goods 
for the express company. Somethin g on thi s order is done in St. 
Louis, Baltimore, Cleveland, New Haven, Portland (O regon), 
and New Yo rk. F igures, however , that would be of interest t o 
the assoc iation a re no t ava ilabl e from th ese cities bu t it seems to 
be a safe proposition and everybody sati sfi ed witi1 the result s. 

T he method of handling freight and ex press o n electric ra il 
ways is the next thin g to be considered. T he data obtain ed fo rms 
the most interestin g part of th is paper. A s to rates we have m en
t ioned that thi rty- five roads hea rd from use steam 'railroad classi
fica tions. Th ere may be some ve ry good reason fo r thi s, but it 
seems to th e wri ter th at if o ther wise practi cable, this n eed not be 
don e. In Indianapolis and som e other places the tag system is in 
use. Thi s is very good. Tickets or tags are sold to m erc han ts, 
fa rmers and oth ers, and wh en a package is to be shipped by ex
press o r fr eight , th e shipper merely consult s a schedul e of ra tes 
?nd att ~c he_s to his package a ti cket that will ca rry th e package to 
it s dest111a t1 on. These tags are sold in ce rtain quantities, havin g 

valu es of different denominations, and work sa ti sfactorily, the tag 
going to th e audit o r in the pl ace of cash. 

Th e R ockford, Il l. , road has a nice syst em in use. Thi s was de
scribed in a recent issue of the Stree t Ra il way Review : 

The express busin ess uf th e company, which is in charge of Mr. 
J. H . Groneman, general passenger and exp ress agent, was start ed 
on June 16, 1902, and, although but ba rely a yea r old , thi s branch 
of th e company' s businei-s has alrea dy reac hed very creditable 
propor tions. W hile th is business has been well advertised lo
ca lly, its rapid develo pm ent has bee n largely clue to the energetic 
managem ent of Mr. Groncman , who has constantly made a per
sonal canvass of all the ship pers and merchants of R ockford and 
the surro unding territory. Every possible effort has been made 
to g ive prompt servi ce and to offer every poss ibl e accommodation 
to th e merchants and ot her sh ippers in th e vici nity of the road, and 
t he success of th is un dert aki ng is shown by the fact that, wher eas 
it was at fir st a lm ost impossible to fi ll on e express ca r m akin g 
two round tri ps daily between Rockford and Belvidere, t hi s busi 
ness has now entirely outg rown the ca pacity of on e car, and two 
o ther ca rs of considera bly larg er size arc bein g bui lt as rapidly as 
possibl e to take ca re of thi s constant ly increasing branch of th e 
company' s bui-iness. O ne of the methods employed to fa vo r cus
tom ers and to in crease the express business of th e company is, 
we believe, en tirely n ovel and has been fo und very eff ec tive. Fo r 
example, if a dealer in Belvidere find s that he is sho rt of any lin e 
of goods for which h e has a demand, instead of lookin g for th e 
goods himself he teleph ones a n o rder fo r what he want s to th e 
com pany' s exp ress agent in his town. T his o rder is te leph oned 
by th e loca l agent to th e genera l agent in R ockford, who pur
chase s th e goods and shi p~ them to Belvider e by the next electric 
express. I n this way th e deale r in Belvider e receives his good:; 
in th e shortc8t possible space of ti111 e, oft en not eve n kn owing 
where th ey have been purchased. W hile the elect ric express has 
no t raffic arrangem ent s or o th er agreem ents wi th conn ec ting steam 
roads , express consigned to d ifferent point s is taken by the com 
pany and is a fterwa rd r ebill ed over oth er roads to it s des tination. 
T he company h as adopted th e Illinois classifica tion and charges 
practica lly t he sam e rates as th e steam roads, depending upon 
prompt and obli g ing service rath er than ch ea p rates as induc e
m ents to shippers. 

Wh en fr eight is deliver ed to one of the company' s agents th e 
shipper signs the bill of ladin g which is made out in dup licate, 
th e agent's stub being retai ned in th e book in which it is bound 
an d the duplicate being held by the shipper. T he agent then 
mak es out the way-bi ll , which is also in duplic:i t<:', a portion of one 

F orm 2 
RO CKFO RD & INTERU RBA N RAILvVAY CO J\I PANY 

From ............. ... .. .. T o . .. . .. ....... .. .. .... D ate .......... .. ...... , 190 .. 

I \Va y BiJI N o , I Ca r N o. I Con d uctor's Nam e I Con d uctor 's N o. I Time 

* vVhen a through rate is used an d th e sh ipment is t o be r eway b illed en 
route, the subdivision s m ust b e shown in the rat e column in road order , 
n ot in g opposite each 1,roportion th e in itial of the road to which it accrues. 
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of th ese way- bill s being shown herewi th . On e of these way
bill s r emains in the book of the local agent, while the other ac
co mpanies the goods shipped. A n express bill is also made out in 
t riplicat e showing th e arti cles and marks, the weight, rate, ex
press and advances. O ne of these tr ipl ica te fo rms ca ll ed the " D e
livery Ticket" is shown herewith. T h e o t her two similar fo rms 
a re called the "Express Bi ll " and th e " Cash St ub." O ne of th ese 
bla nks is held by the lo cal agent, one is g iven to the consignee 
when the goods arc delivered, and the th ird is held by the gen 
eral express and passenge r agent and forms part of h is cash ac 
count. Th e cash stub is in rea lity a bill , and where monthly ac 
count s are kept with sh ipp ers it is only necessary to present th is 
cash stub, wh ich must agree with the delivery ti cket h eld by the 
shipper, as both a re carbon copies. T his tripli ca te fo rm ther e
fo re is very useful in that it prevents any di spute as to the amount 
of the bi ll rendered. Express matt er is only deli ve red to the 
company' s express stati ons in Roc kford and Bel videre, and fro m 
these stat ions it is deli ve red to t he consignee by local ex press 
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men. A ll regular sh ipp ers by th is line fill out blanks sh own in 
the accompanying illustratio n authorizing the company to deliver 

R OCKFORD & BELVIDER E ELECTRIC RAILWAY COMPA NY 

Dear Sirs: 
P lease deliver to Iv[ ... .................................. .. . . ................ . . . 

all ex p ress and fr eight consi gned to me at .............. ... ............. ..... .. . 
statio,n. .. .. . ..... ... ......... . .............. .. . .. . . 
D a te . ... . . .... .. . .. ... .... . .. .. .... . ............. , 190 

.EX P RESSM.EN 'S U RDER FO R RECEIVING GOODS 

all fr eigh t consigned t o them to parti es designated. T he agent s 
at Rockford and Belvidere ·make a da ily report of all t he express 
matter received and fo r warded, ,th is report being turned into th e 
gen eral office each morning covering th e business o f th e previous 
day. E ach agent keeps h is own cash book and his own r ecords 
o f express received and fo r warded. I n addition t o th e daily r e
port o f ex press just m entioned, the agen ts also send in m onthly 
a n abst ract of th e month 's business. T h e growth of th e expr ess 
business and the vari ety of express mat ter ca rri ed will be shown 
by a few of th e principal items taken fro m t h e company 's express 
records. T h ese amounts cover t he three m onths of Octob er , 
N ovember a nd December, 1902: 

F ruit, including apples in ba rr els . .. ..... .. ...... .. .. . 71,305 lbs. 
Sugar . . . . . . . . .... .. ... .. . ... .... . ..... .. ...... ... . . 14,090 lbs. 
Groceries . ... ... .... .. . ............... . ....... .. . .. ror ,744 lbs. 
F lour . ... ..... .. .... ........................... . .. . 59,860 lbs. 
M eat . .. ..... ... ... .. .............................. . 63,734 lbs. 
Beer ... ....... . .................................. .. 122,547 lbs. 
Lumber .. . . . .. .. ............................... .... 51 ,549 lbs. 
Sewing mach ines and furn iture ....... . ......... .... 97,748 lbs. 

W e fi nd a good fo rm of receipt to sh ipp ers is used by the 
Schenectady road a~ fo llows : 

O RI GI N AL. 
..... ............ .... ......... ..... ... ... .. .. mo .. 

BY E L ECTRI C E X P R ESS CO. 
R eceived fr om ... .... . . ....... . ... ... ..... . ... . .... ... .. ..... .. .... .. ...... . . . 
T he property described below, in a ppar en t good order , except as noted 

(contents and cond ition of conten t s of packages unknown) marked , con
s ig ned and destined as indicated b elow, which said com pany agrees to 
ca rry to the said destinat ion, if on its road, oth er wi se to deliver to another 
carrier on t he route to said d estin ation , charges to be collected in accor d
a nce with schedule of r ates fixed or agreed for service desig nated b y shipper 
under Class A, B or C, as explained below. 

CLASS A I 
E xpress 

\V a gon Serv ice both end s 
o f lin e 

CLASS B 
F r e ight 

No Wa g o n Ser vi ce 

CLASS C 

Express 
Wagon Service on e end 

of li ne 

Con sign ee, ..... . . .. . . . ....... . .. . .. . ..... . .. . .......... ..... ... ... ........ . .... . 

~ ;::i~a~i:n, N ~:• .. :: : :: :: : ::::: : : ::: : :::::::::::::: :: : : ::::::: :::: :: :: '. ::::: :: :: :: :j 
- - ------------------------ - - -~--- P'.l 

1$ ~ Ma r k s Value or C. 0. D . 

No. 
Pac kages DESC RI P TI ON 

I 
Weight Subject to ~ 

Correction z 

I 
I 

T he delivery of sa id art icle to and it s receipt !or tran sportat ion by the 
E lec tri c Express Com pany ar e on the express cond ition s, as p rinted on the 
back he reof , wh ich are accepted and approved by the shipper. 

N a me of shipper, ......................... .... ... .. .. .. 

P R EPA W COLLECT ON A CC OUN T 

The conditions upon which t he ab ove-men tioned p roper ty is r eceived fo r 
tranS{)ortation a re p rint ed on back her eof. 

ELECT RIC EXPRESS COMPANY, 
P er, ... ....... .. .. .. ....... . 

E-< 
0 z 

Continui ng, th e 
a t tractive circular 
which is supposed 
company: 

Sch enectady description below, finds a very 
used by "The El ect ric Expr ess Company," 
t o be an orga nization inside of th e railroad 

ELECTRIC EXPRESS CO MPANY 
I n struction s fo r Shipping 

This company is doi ng both a n express and freight business, and our 
charges ar e based on th e k ind of ser vice desired. W e have, therefore, classi
fied our ser vice as fo llows : 

' ·Class A"-Express serv ice, in cludes collection and delivery. 
"Class B"- Freight service, no wagon serv ice whatever. 
"Class C"-Freight service, includes wagon ser vice on e en d. 
In order that we may determine what class of service is desi r ed 1t 1s very 

n ecessary that shipper s enter on shippin g order s the class un der which goods 
a re to be h an dled. 

Unless specified on shipp ing order, Class " B " or "C," all shipmen t s 
brought to our office or collect ed by our wagons will be treated as expr ess, 
and charged fo r under "Class A." 

It should be understood that e.xpr ess matter receives first atten tion at our 
han ds , an d while freight service is just as fa st, preference in loading and 
delivery will be given to express business. 

R eceip t books will b e furn ished on applicat ion , and we respectfully r equest 
shipper s to m ake out their own shipping orders , entering on the duplicate 

the class of service wanted , as per schedule g iven above. 
Special attention should be given to bla,nk spaces headed "charges," cross

ing out " collect " space when pr epayment is desired. 
Rates and furth er in fo rmation will be furni shed by agents or communica

tions may be addressed to 

SC HENECTADY, N . Y. , March 25, 1902. 

E LECTRIC EXPRESS COMPANY, 
E . J. RYON, Manager. 

The Schenectady r eceipt from consignees, No. 2, is a most ex
cellent form and is appended for the guidance of roads seeking 
information as to fo rms . 

S HIPPI NG ORDE R. 
..... .. .. .. ......... ..... ..... ... .. , 190 .. 

TO E LECTRIC EXPRESS COMPANY, 
Please ship the packages enum erat ed below, which are in good order, 
marked, con sign ed and des ti,ned as below, to be carried to said destination, 
if on your road, oth erwise to deliver to another carrier on the route to 
said destinat ion. charges to b e coll ected in accordance with schedule of 
rates fixed or agreed for ser vice des ignated by shipper under Class A, B or 
C, as explain ed b elow. 

CLASS A C LASS B I CLASS C ~ 
Express 

W agon Ser vice b oth en d s 
of lin e 

Freight Express E-< 
N o Wag-on Service Wag on Service one end µ1 

of line ~ 
I < 

Con signee, .. . .. ... ....... ..... . . .. ......... ... ......... . ............... .......... E-< 
Street a nd No. , ........... .. . . ..... .. . . ....... ................ .. .' .. . ............ :>-< 
Destination , . . .. .... . ...... .... .... .... . . . . .. ..... .. .. . . ......................... Z 
-------,------- ~------- ----~ ---~----< 

I 
"o "'i:i... Ma r k s Va lue or C. 0 . D . ., "" 

No. 
P ackage s D ESCRI P TIO N I 

Weight Subject to~ 
Cor rection en 

- - --- - - ----'1- ------~ 

I @ 
T he delivery of said art icle t o and it s r eceipt for t ran sportation by the~ 

E lectric Express Company ar e on th (!° express conditions, as printed on theP:: 
back he reof, wh ich are accepted and approved by the shipper. t; 

Nam e of shipper , . . ...... .. ... .. .. ..... ................ µ1 

..-l 
P!{ E PAID CO LL ECT ON ACCOUNT µ1 

For Con sign ee: 
R eceived from the E lectri c E xpress Company, in good order, the pack

ages r eferred to and set fo rth in the fo r egoing shipping order. 
. .. .. . ............. .. .... . ... ...... . , Consig nee. 

The E lmira Water, L ight & R ailroad Company also uses the 
tag and stamp system. 

T he tariff sh eet of th e D es Moines, Iowa, Interurban Railway 
is r eproduced in fu ll as o ne of the simplest , yet most complete, m 
use. 

I MERC HANDIS E I N CENTS SPEC IA L CAR LOAD CLASSES IN CEN1 S 
PER 100 L BS. PER 100 LBS. 

M I LES 

1 2 3 4 5 A B C D E 
i - - - - - - - - - - - -- - -- --- --- ----- - -

5 ___ ____ _____ )2 10 8 G 4.7 4.8 4.7 4 3.3 2.71 
10 ____ __ . ----- 12.5 10.5 8.5 6.5 4.97 5.2 4.97 4.22 3.51 2.75 
15 __ ____ -----· 13 11 9 7 5.23 5.38 5.23 4.44 3.7 2.96 
90 ______ ---- - - 14 11.5 9.5 7. 5 5.51 5.56 5 51 4 67 3.85 3.09 
25 ___ ___ ------ 14.5 12 10 . 8 5.71 5.82 5.71 4.84 4.04 3.23 30 _____ _______ 15 rn 10.5 8.5 5.91 5 95 5.91 5.06 4.18 3.34 
35 ______ . - ---- 15.5 1:3.5 11 9 6.12 G.14 6.12 5.34 4.3.! 3.4fi 

NOTE 1.-Minimum charge , 25 cen ts. 
NOTE 2.-Stat ions where there is no agent , charges must be prepaid. 

C AR LOA D CLASS E S L I V E STOC K l N C ENTS I IN CENTS PER 
l N CENTS PER 100 L BS. 

T11N0F • 
PER 100 L BS. 2000 LRS. 

K ... ,_;- ,_;- ... -a, 
VJ" ~ ., ~" 

I 
.... 

" " 8§] ..s: OS 

-B~ " ti 'O 'O .C,o .c 'O ;:I c; 

~ @ ,Q • OS•- b.C.- b.C.- z OS 
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C 
p. OS 
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;:!,o 'O 

•- OS u ..- ]§-; 
..... ~ 

'""" ~~ 1-, I J O .:; ff~ ]63 ;'; 
_en " .. OS •• OS 
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u ·; :r: oi OS OS A s "' OS - C ,Q +' ,Q .:::S .se 0 0 

- 'O Q ._ .c 0 
.. _ 

os- u 
~t .e l~~c ;J "'"' ug ·;g ~ a,,oO 

I 
p.o .... ~ u:. m8 a,O 

~en Eo @"' .... 8,So ..,q i).00 .,o. 0 0 
oi oso O,n ,co en l::= 8 :r: r:11 :r: 0-, r:t.,..... :r:'"' en- 00 

- - - - ---- - - - - - - - - - --- -- - - -

5 - - - ---· rn t~~ I t!~ 3.09 5.1 4.87 5.39 8 57 28 24 
10 -- -- -- -- 3.2:.l 5.46 5.25 5 7 8.36 60 32 27 
15 - - --- -- - 4.65 3.88 3.62 3.35 5 81 5.62 6 8.74 64 36 29 
20 -- -- --- - 4.84 4.04 3.78 3 48 618 6 6.34 9.12 68 40 32 
25 ---- --- - 5.03 4.20 I 3.93 3.61 

6.62 1 
6.37 6.65 9.5 72 41 35 

30 ------- - 5.22 4.37 4.(8 3.75 6.89 6.75 6.96 9.~8 76 48 38 
35 ---- --- - 5.41 4.53 4.04 3.88 7.24 7.12 7.29 1 10.26 80 50 41 

I 

Approved: 
H . H . PoLK, President. 

J. F. JOHNSTON, 
General Freight Agent. 
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The Citizens' Railway & Light Company of Muscatine, Iowa, 
uses a stamp system, sample helow : 

Below will be found the list of commodity rate s o f the Camd en 
Interstate Railway Company: 

CAMDEN INTERSTATE RATLWAY CO MPANY 

Freight Department 
COM1\1ODITY RATES 
Effecti,·e J an. 1, 1903, 

Between Huntington and All l'oints W est to .\ shland. 
Rates subj ect to change without notice. 

Apples, per bbl. .. ,. , ............. $0.10 
Beer, per bbl............ .......... .::W 
Heer, per half bbl....... .......... .10 
Beer per case. .. ................. .10 
Baby buggies, each............... .25 
Bicycles, each .. . . . .. . . . . . . . . . . . .. .25 
Bread, per basket................. .25 
Bananas, loose, per bunch ......... 03% 
Ba,nanas, packed, per case....... .25 
Bananas, packed, per half case.. .15 
Brick in flour bbls. . . . . . . . .. .. . . . . 25 
Boots and shoes, per lb ..... ,.. .. .15 
Cabbage, per flour bbl........... .10 
Cabbage, per sugar bbl.......... .15 
Calves, each .. . . . . . . . . . . . . . . . . . . . .50 
Cement, per 100-lb. sack......... .08 
Cement, per Loui sville bbl....... .20 
Cement, per Portland bbl........ .25 
Cider, per bbl. .. .. . . . . . . . . . . .. . . . .35 
Coffee, per case . . . . . . . . . . . . . . . . . . . 08 
Canned goods, per 100 lb s. .... .. . .06 
Dry goods, per 100 lbs ... .. ... .. . .15 
Dynamite, 400 lbs. or less ........ 2.00 
Eggs, per crate . .. .. . . . . . . . . . . . . . .05 
Empty crates returned........... .03 
Empty pop crates returned...... .05 
Empty beer cases r eturned ... ,., .05 
Empty beer kegs return ed... .... .05 
Fertilizer, per bag .. . . . . . . . . . . . .. .20 
Flour, per bbl. . . . . . . . . . . . . . . . . . . . .10 
Feed (mill), per ton .............. 1.00 
Grapes, per basket . . . . . . . . . . . . . . .02 
Glass, packed, per 100 lbs ......... .15 
Groceries. assorted, pack ed ...... .1~ 
Hay, per bale of 100 lb s. . ... ..... .fa 
Hay, per ton ........... .. ......... 2.00 
Hardware, per 100 lbs... ......... .OS 
Ice, per 100 lbs...... .. ........... .Hl 
Lime, per bbl. . . . . .. . . . . . . . . . . . . . .15 

Lime, per ton ..................... 1.3:, 
Lau.ndry, per basket.............. .25 
L iquor, per bbl. ... ,.............. .3.~ 
Liquor, per case.................. .10 
M eal, per 100-lb. bag............. .05 
M eats, fr esh , per 100 lbs......... .25 
M eats, cured, per 100 lbs......... ,08 
M eats, per 200• lb. box.. .......... .15 
M eats, per 300-lb. box... .......... .20 
Molasses, per bbls .. , . . .. . . . . . . . . . .50 
Nails, per keg, five and over..... .05 
N ail s in 300-keg lots. ... .......... .04 
Notions, per 100 lb s. ............. .30 
Oil, per bbl. .. . . . . . . . . . . . . . . . . . . .. .35 
Oranges, per box................. .10 
Organs, each ..................... 1.00 
Pianos, each ........ _ ............ 2 .00 
Plaster (same as cement) 
Potatoes and all vegetab les, per 

flour bbl ... ...................... 10 
Potatoes .... 10c., 15c, and 20c. per bag 
Pop and seltzer , per case .. ...... .10 
Sewing machines . . . . . . . . .. . . . . . . . .25 
Sugar. per 100 lbs. ............... . 07 
Shingles, per J\ [ .................. .50 
Salt, per bbl...................... .15 
Stoneware , oer 100 lbs............ .15 
Trunks, each . . . . . . . . . . . . . . . . . . . . . .25 
Tar, per bbl. . . . . . . . . . . . . . . . . . . . . . .35 
Varnish, p er bbl....... ....... .... .35 
Varnish, in 100-lb. cans........... .10 
Vinegar, per bbl. . . . . . . . . . . . .. . . . .35 
\Vire cable, per 1000-lb. reel. ..... 3.00 
Wire, barbed, per 100 lbs.......... .Ofj 

No single-package shipm ent less 
than 25 cents. 

Special prices on car lots upon ap
plication to E. R. Cole, G. F. A., or 
T. H. Clay, Agent. 

EX PRESS CA R 

In dosing thi s paper it might be int erestin g; to learn lww the 
freight and express is handled in Birming ham. 

The company maintains a large and co mm odiou s depot at a 
convenient distance from th e heart of th e city, wh ere all frei ght 
for the suburhan lines is r ece ived. Besides thi s central depot, 
there are five other depots with agent~ along the lines and at ter 
minals. The business at the terminal s is so heavy that the agents 
have to have an assistant and a freight handler. At the central 
station the help r equired is an agent, a bill clerk and five fr eight 
handlers. 

Anythjng is received for shipm ent from a package of yeast cakes 
to a hogshead of suga r, and if shippers desire to do so, they may 

prepay shipment, and if not , goods arc sent rnllect ; that is, where 
they arc going to ,.n agency station, and shipments are always 
prepaid wh en shipped to sta t ions wh ere there is no agent, and the 
B. L. is stamped as 5hown below: 

Form 55. 
HIRJ\fJ NG II Ai\I RAlL\\"AY, LTGHT & l'O\Vl~R COMPANY 

......................................... Di visirJtl . 
Birmingham, Ala., ................ , . .... , 190 .. 

Received from .................................................... ............. . 

~~ ~.s_i~~~~ .. t~. ::::. ·::::.·:. ·::.1:: _- _- _-: :s;;;;~~·. ·::::::::::::::::::::::.':::::::: _-:: _-:::: 
the following packages (contents and value unknown), in apparent good order: 

Ma rks Articles 

There is no agent at the above I 
named station. The Birmingham 
Railway, Light & Pow er Co. will 

I 
not be respon sible for the articles 
named in this receipt after th ey are 
unloaded. 

. . .• •••..• .... ---- •• .... __ __ Agent 

Weight Charges 

1--
No liability will be assum ed for wron g carriage or wrong delivery of goods 

marked incorrectly, o r with initia l or number. The undersigned expressly 
state that they are not respon sibl e for. goods put off at way stations, and all 
goods to way st ation s must be prepaid. All goods shipped released unless 
otherwise specified. 

······· ......................................... , Agent. 
This, of course, renders th e company not liable should the ship

ments be stolen or mol est ed after they are put off. 
No C. 0. D. bminess is done, and we take this occasion to 

warn our friends against it. as it will be a n ever-endin g source of 
expense and annoyance. This is particularly true in instances 
where perishable goods a re shipped C. 0. D. If there is any con
tention about it so that the goods cannot be delivered promptly 
they may spoil, and th en someone will want the railroad com
pany to pay for them. 

Th e towns where the most frei ght is shipped have four train s 
per day, oth ers three and th e smaller ones only two. The small
est towns are se rved by freight train s, consisting of two, three or 
fo ur ca rs, as th e needs demand. These ca rs are drawn by large 
motor ca rs built in the company's shops, a nd on these trains the 
moto rman se rves as conductor and checks out th e fr eight the 
same heing handled by the brakeman. ' 

Bessemer, a large suhurban town J4 mile s from Birmino-ham 
gets its daily supply of meat . bread, fruit and vegetables fro1~ Bir~ 
mingham every day, and a train is run o ut of Birmingham every 
morning at S o'clock known as the " Fresh Meat Special. " 

The compa ny has several connections with st eam railroads and 
han dles solid car load shipments t o th e suhurban 
town s. This pays exceedingly well, as there is 
practically n o expense attached to it. 

Th e forms and office m ethod of hand ling 
freight are the same as used by standard rail 
roads. 

vVhen a package o r packages are o ffered for 
shipment a bill of lading in dupli ca te is present ed 
and the goods checked; th e bill of lading 1s 
signed, o ne copy be111g retained by th e consig nor 
and th e other by the agent. These bill s of lad 
ing are m ade up in books of 100 each, and th ese 
books are di stributed among th e shipper s. From 
the stub r e tain ed by the agent th e way-bills are 
made up and a copy of same is made on ti ss ue 
paper. This copy goes to the audito r, who 
checks it up a nd charges to each agent the 
amount due from each agent, a separate account 
being kept with each agent. Th e agents remit 
their receipts daily to th e audit or. and h e checks 
th e accounts o f laeh agent to see that eve ry -
thing ha s been remitted. , 

The r eceiYing agent takes his way-bills. which 
are sent out in advance of th e freight train, and 
makes out a combination freight bill and receipt. 
th e two being a folded sh ee t pe-rforatcd in th e 

midd le. \,Vhcn the consignee ca ll s for hi s freight th e agent signs 
th e hill , which shows the rece ipt for the mo n•·~'. and th e consignee 
signs th e r eceipt which th e company hold s to sho w deli \'ery of 
goods. 

In addition to these forms th e agent at the central station makes 
out a reca pitulation sheet, showing total a mount of busi ness 
transacted on all lines during the day, and each agent makes out 
o ne of these sheets and these a re forwarded to the auditor, who, 
by this m eans, can keep an accurate record cf all business done. 

The central depot agent also sends daily a recapitulation sheet. 
ite mized as to divi sion s, to the manage r of the railway depart
ment. The sh ee t each day covers a ll business for th e pre\'ious 
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days of th e month, and the sh eet for the last day of each month, 
of course, shows the total business for the month. 

BIRMINGHAM RAILWAY, LIGHT & POWER LOMPANY 
Express Train s to A ll ·suburban Towns. 

Freigl1t D epot, Firs t Avenue and Sixteenth Street. 
,__,NE OF THE EXPRESS TRAINS 

RATES 
Har fixtures, per 100 lbs .......... $0.15 
Hi lliard t ab les, per 100 lb s....... .15 
Beer, per 100 lbs... . ........... .. .06 
Beer, bott led, in casks or b oxes, 

per 100 lbs........... . . .. ....... .08 
Buggies, cr ated, per 100 lb s ...... 1.00 
Bellow s, per 100 lb s.. .. .......... .15 
Roots and shoes, per 100 lbs .. ... .08 
Coffins, per 100 lbs... ... ......... .15 
Crockery, per 100 lbs............. .15 
Chick en s and other poultry, per 

coop . . . . . . . . . . . . . . . . . . . . . . . . . . . . .25 
Chickens and other poul try, per 

coop, extra large coop......... .35 
Corpses . . . . . . . . . . . .. .. .. . . . . . . . . . . .59 
Carpet s, per 100 lbs............... .15 
Cider and vinegar, in k egs or 

barrels, per 100 lb s ........ ... .. ,08 
Clothin g, per 100 lb s . ....... ..... .08 
Dry goods, not ion s, et c., per 100 

lbs. .. . . . .. . . .. . . ..... .. .. .. ... ... .08 
}.mpties. each . . . . . . . . . . . . . . . . . . . . .05 
( Except em pty beer kegs, 2½c. each.) 
Eggs, per 100 lbs....... . .. . ....... .08 
Fish, fresh m eat, etc., per 100 lb s. .08 
Fruits, per 100 lb s .............. .. .O~ 
F urni ture, per 100 lbs............ .1'> 
Classware, per 100 lb s ............ .15 
Croceries, per 100 lb s. ........... .08 
Crain, per 100 lb s ..... . .... . ...... .05 
H at s, per 10/J lb s. ................. .O~ 
llay, per 1110 lb s. ................. .(hi 
H ardware, per 100 lb s .. . .. . ....... .OS 
I Touseh old goods, own er' s ri sk, 

released, per 100 lb s. .... .. .. .. . .1~ 
H arn ess, per 100 lbs. .. ........... .o,-: 
lron and iron pipe, per 100 lbs.. .08 
I ron safes, per 100 lb s. ... .. ... .. . .0~ 
·1 ugs, jars, etc., crated or boxed, 
· owner's ri sk , released, per 1011 

lbs. . . . .. . . . . . . . . . . . . . . . . . . . . . . . . .15 
Loaded shell s, per JOO lb s ..... . .. .08 
Lumber, per 100 lbs . . ... .. ....... .08 
Lim e, cement and plaster, per JIJIJ 

lh s., Bessemer Divi sion... . ... . .O& 
Lime, cement a.nd pla ster, per JOO 

lbs., other divi sion . . . . . . . . . . . . .05 
Mattresses, per 100 lbs......... .. .08 
1\1 eat , in bulk or box, per 100 lbs. . 08 

Marble, crated or boxed, owner's 
risk, released, per 100 lbs ..... .. .15 

Organ s, crated or boxed, ow n• 
er' s ri sk, r eleased, ner 100 lb s.. .15 

O~!~h s, .. . ~~: .. . c.r.~t.~~ .. ~~ .. ~~.~~~: .5') 
O il s, in barrels or can s ........... .08 
Produce, fruit , etc., per 100 lb s .. .08 
Pianos, boxed, ow ner' s risk, re· 

leased, per 100 I bs .. . . . . . . . . . . . . . .15 
Sewing machines, crated, ow ner' s 

risk, released. each . . . . . . . . . . . . .15 
Sewinl': machin es, n ot cra t ed , 

each . . . . . . . . . . . . . ... . . . . . . . . . . . . . .25 
S oda water, in cases, per 100 lbs. .10 
Stoves a.nd stoveware, per 100 lbs. .15 
S o lit baskets, per 100 lbs... ... .. .25 
Tinwar e, per 100 lbs.. ............ .15 
Trunks, each ..... . ... ...... l0c. t o 25c. 
T erra cotta pipe, owner's ri sk, r e• 

leased, per 100 lb s .... .. . ....... .OS 
T erra cotta pipe, n ot released, per 

100 lb s. . . . . . . . . . . . . . . . . . . . . . . . . . .15 
Wagon s, per 100 lbs............... .15 
\ \lh1skey, wines. etc .. in bottles 

or kegs, per 100 lbs. ..... ...... .03 
\:Vhi sky, win es, etc., in bbl s. or 

boxes, per 100 lb s .... . .......... .15 
All empties must be prepaid. Al l 

,,-riods mu st be marked by consignor. 
No package for less than 10 cent s. 

Carl oad shipm ents, $2 per car to 
cotton factory, E!yton and Greens. 
$5 per car to points beyond. 

$7. 50 per ca r Bessem er to Birming• 
ham and all intermediate sidin gs, ex• 
cept Wilk es. 

On En sley Division, $2 per car 
switcl1ing in l'r;:i tt City from Dir• 
m in gham Southern R ail way. 

$7 .50 pe r ca r Bi rmingham to Ensley 
or Pratt Citv. 

On E ast L ake Division n o freight 
wi ll be han<lled in carload lot s ex• 
cept from \1/ahouma to Eas t Lake. 
Price, $2 per car. 

On Gate Citv Di vi sion loaded cars 
are handl ed a t Ea st Birmin gham only, 
a t $2 per car. 

:Melon 5, each ............... . ... .. . 02112 
Special rates on carload shipments. A ll ra t es are subject to change 

wit hout notice. 

E nsley, Pra tt City, Thomas and 
Lv. Birmin g ham fi a. m. 
" .. 9 a. 1n. 

1 p. 111. 
4 p. m. 

SCHEDULE 
Wylam Bessemer 

Lv. Birmin gham 5:30 a . 111 . 

East Lake 
I;;v, Birmingham 10:45 a. m. 

" 10:45 a. m. 
2:45 p. m. 

Gate City 
Lv. Birmingha m 10 :45 a. 111. 

" 3 :15 p. 111. 
For an y furt her informati on des ired , ca ll 273 Bell phone. 

Go to East Lake, an T deal Pleasure R esort . Superb Car s, Fast Schedu le, 
Excellent Track. Beautiful Theater and Num erous Attracti on s. 

A n attractive card adve rti sing the freight busi ness and na ming 
th e ra tes o n th e pri ncipal a rticl es for shipm en t is tacked up in the 
wareh ouses and offices of th e various merchan ts. 

A fr eight soli cito r is empl oyed, who is provided with an adve r 
tisi n g card a n<l a s tub hook which contai ns requests sign ed by 
s11burhan m er cha nts r equesting their freight shipped by the Bir
min gham Railway, Light & Power Company's fast freight. 

Th e fr eight busin ess is s teadily o n the increase and new faci l
iti es h ave t o be brought into serv ice from time to time to take 
ca r e of the bu siness. 

T he freight busin ess pays very well indeed, as only about 20 per 

Form 55 Form 55 

BIRMINGHAM RAILWAY, LIGHT & POWER CO. BIRMINGHAM RAILWAY, LIGHT & POWER CO, 
.............. ...... Divis ion 

Birmin gham, Ala. , ....•..... l!JO .. 
Recei\'ed from ........... . .......... . 

cons igned to . ............... . •.•...... 
... . .. .. ........ Station ...... ... ....... . 
the follo wing packages (contents a n d 
valu e unknown) , in appar ent good 
ord er : 

...........• ....•.•. Division 
Birmingha m, Ala., .... •.•.. 190 .• 

Rec eived from ..........•... ... ...... 
consi g n ed t o ....................•...••. 
. ... ... . . . .. .... Station ......... ...••... 
the fo llowing pa ckages (contents a nd 
value unknown), in apparent g ood 
order: 

Marks Art icl es \Veig ht Cha r ges Marks I Articles Weight Charges 

== =--=---\-
-- - -- - --1= 1-= 

No liability will be assumed fo r No liability will be assumed for 
wrong carriage or wrong delh·e r y of wrong carriage or w rong delivery of 
r:-oods marked incorrectly , or w ith goods marked incorrec t ly, or with 
[nitial or number. The undersigned initial or number. The undersigneJ 
expr essly state that they are not re. I expressly Fta t e that they are not re
sponsible for g oods put off at way sponsibl e for goods put off at way 
stations, and all goods to way stati on s stations, and a ll g oods to wav stations 
must be prepaid. All isoods shipped I must be prepaid. All goods shipped 
relea sed unless otherwise specified. released u nless other wise specified. 

....••..••.... . . ....... Agent. 1 ••••• •• ••••• ••••••••• ••• Agent 

cent of the gross receipts are necessary to conduct the depart
ment. 

Owing to the careful system of checking very little · freight is 
lost or damaged. 

Summing up our conclusions, we make the assertion that if it 
pays now in a great many instances, it can be made to pay in a 
great m any m o re where it is not now ·paying, and that many roads 
that are not givi11g it any attention at present will soon adopt it. 

FREIGHT BILL Slip No .............. . 
~·...................... .. . ........ .. . ........ Station, ................... , 190 .. 

To BIRMINGHAM RAILWAY , LIGHT & POWER COMPANY, Dr. 

For Transportation on the follow 
ing Articles or Freight, viz .: Weight Rate Freight and 

Charges 
Way.Bill ---

190 --- - - --- - -
-- --- --

Con signor 

- - --- - -
Original Point 
of Shipment 

- -- --- - -
All Bills Pav-
able in Bank• 

Rec eived Payment for the 

I 
Company. 

ab le Funds . ... ..•......•.. ...... . . Agent . 

F R EIGHT RECEIPT Slip No . . ........ . 
M...... . . . ... ... .. . . . . .. . . .. ... . ........ ...... . Station, ............ ... ..... 190 .. 

R eceived of the BIRl\IINGHAM RAILWAY, LIGHT & POWER CO., 
J n Good Order, the Foll owing.Described Property: 

A RTICLES Charges 

I 

Weight Rate Freight and 

--- --------------1---
Way.Bill 

190 . . 

Consignor 

Original Point 
of Shipment 

All Bills Pay. 
a ble in Bank-· 
a ble Fund s 

1 

...... .... .... ..... •. Ala. 

• ••• •• ·-····· ··· ·· ·· •.•• 190 .• 
To .......... . .. ... .... ••.... 
. ..•..................•.. Ala. 
DEAR SIR : 

H er eafter y ou will please 
route all m y shipments via 
the BIRMINGHAM RA IL
WAY, LIGHT & POWER 
Co.'s fa st freight line. 

. ... ..... .. ....... Ala., .... . .....•. .... ~190 .. 

T o ............................. ... . .......... . 

D EAR SIR: 
Hereafter you will pl ease ro11te all ship• 

ments to m e v ia the fast freight line of the 
BIRMIN GHAM RAILWAY, LIGHT & POWER 
Co. Respectfully, 

Division. 

BIRMINGHAM RAILWAY, LIGHT & POWER COMPANY 
. , . . . . . . . . . . . . . . . . .. . . . . . . . . . . Division. No. . .. .. . 

LocaL Fre1ght Way•.B tll. ........ ..... To ............ ... Date, .......... , 190 .. 

Rate 
CHARGES 

Consignor Mark s Consignee Article s Weight per 
lO0lbs. Prepaid Collect 

---- - --------, ---
I 

Form 150 Railway Department 
BIRMINGHAM RAILWAY, LIGHT & POWER COMPANY 

Daily R ecapitulation of Freight Received and Forwarded 

I 

F reight forwarded .... I 
·• delivered ..... 

p 

T 

p 

reviously Reported . 
Total to date ....•... 
onnage forwarded .. 

" delivered ... 
reviously reported .. 
T otal to date_ ... .... 
rticles forwarded ... 

" delivered •... 
A 

p reviously reported .• 

s 
p 

Total to date ........ 
team Cars Handled .. 
reviously reported ... 
Total to date .•...... 

.... 
Q) 

8 
Q) 

"' "' Q) 

P=l 
0 

E-< 

Birmingham, Ala., ...................... , 190 .. 

I > 'O > .... i:i >, 
"' >, 8 ·- >, 
;: 1-o:::: Q) ~-

Q) <II tii "' ~ ~~ 'O au i:: ~ ;,, a,<., 'IOTAL 
0 Q) 0 ;::: -c 
C "'.J (.il "'' ;::: "' 

i:: ..... 

0 ~ Q) 0 0 0 of.il 0 0 
E-< E-<i:Q E-< E-< '-< E-< E-< E-< 

I 
---- - - -- - - ---

I 

I 

I 

! 

I 

I I 

I Numbers and initials. 

- - ------ ---- --- --- ....... -- ---- -- -- Gen'l Frt. Agt. 
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ONE OF T H E EXPRESS T RAI NS 

BlR l\ll NG IJ Ai\l RA ILWAY, LI GHT & l'OW E R COi\ll',\ NY 

D ai ly R eport of Freight 
..... ..... ........ ... ..... ...... S tation . 190 .. 

~o. of I 
Wa y Bill T o Prepaid T o be Col lected Tota l 

I 
--- ----- - --

I 

- -

I 
............... . . . .................. , Age11t. 

•• 
ELECTRIC WELDED JOINTS 

BY WILLIAM PESTELL 

Probably no one thing contributes more to the expense of oper
ating an el ectric railway than bad joints in the track. First com es 
the wear and tear on cars, trucks, motors and equipment from the 
constant pounding; the loss of voltage due to the breaking of 
bonds with its inevitabl e consequence, baked-out motors, r educed 
schedule· speeds, increased coal consumption and chances for elec
trolysis, then the expense of taking up paving, renewing splice
bars, bolts, etc. , in an almost hopel ess attempt to make the rail 
fit for further service. It is usually found that by th e time a gen
eral overhauling of the track is decided upon the rail-ends are so 
badly pounded out that the simple raising of th e joints and re
newing of splice-bars and bolts does not extend the life of the 
rail to a commercially practical extent. This is particularly so in 
the case of girder rail in paved streets. T -rail is usually more 
accessible and less costly to repair, consequently does not get 
into as bad condition before repairs are made, and can by the 
use of some of the patented joints be put in such condition that 
many years are added to its useful life . 

In 1892 the Johnson Company organized a department for 
electric welding of track, working under the patents of Prof. 
E lihu Thompson, of Lynn, Mass. In 1893 and 1894 the Johnson 
Company welded about fifty mil es of track in the cities of Boston, 
Cleveland, Brooklyn, Johnstown, D etroit and St. Louis. Th e 
track welded had been laid for some time and was in bad condi
tion, so that the fir st work attempted was repair work rather than 
construction. 

It wa s ea rly found that the voltage was not maintained at all 
po ints on the lin e at the necessary 500 vo1ts the apparatus wa s 
desig ned for, and a booster was int roduced to compensate for the 
line losses and mak e up th e defici en cy. Storage batteries were 
also used with the fir st apparatu s to help m aint ain the voltage and 
preve nt an ex cessive demand on the station for current. It was 
soon found that suffi cient current could be obtained from the line 
wi thout th e use of batteri es, and th ey were abandoned. 

T h e fir st welds were m ade hy welding a sh ort verti cal ba-r di 
rec tl y oYe r the joint , as sh own by F ig. 1. Thi s weld was mack 
under pressure, but the pressure was not continued aft er th e weld 
was compl eted, and th e m etal became porous in cooling , leaving 
a m echani cally weak jo int. A g reat deal of th e t end ency t o por
osity in the m etal was und oubtedly clu e t o the burnin g of the rai l 
and hars at the small po ints of contact th en used. T ~ overcom e 
the tend ency of burnin g and porosity in th e m etal, a form of weld, 
F ig. 2 , was devised, two di stin ct weld s bein g made at each joint , 
practi cally but t-weldin g th e rail -ends together. As in the pre
vious case, the weldin g was done under pre~surc, b ut the pre ssure 

was imm edi ately release d wh en th e weld was completed, the 
welding company not yet realizin g the importance of continu 
in g the appli ca ti on of pressure unt il th e weld had practi ca lly se t. 
A s in the case of th e fir st wel d. th e seco nd weld wa s porous and 
weak mechanically , anrl in addi tion, th e hea t bein g apJ lied di 
rectly at th e 
head of the ra il , 
bul ged sam e. so 
that it becam e 
n ece ss a r y t o 
plane it down to 
a workin g sur
face a ft er wel d
ing. 

A g reat num 
ber of breaks oc
cnrrcd in both 
these types of 
weld ~. and 111 

each case t h t' 
track opened up 
from ¼ in . to 
1/2 in . T he break ~ 
occur reel soon 
after weld ing, t1 ~ -

11 a lly during the 
fir st t wenty- fo ur 
( 24 ) hours. T he 
weldin g c o m -
pany was led to 
believe from th e 
nature of the 
breaks and from 
the opening in 
the track a ft er 
breaks occurred 
that they were 
cl ue to strain s in 
the ra il from 
contraction a ft er 
welding. 

F I< ;. 1.- FRO N T VIE\V 

FI G. 1.- BACK VIE\V 

T hey soon devised a machine to compress a leng th of track 
before and durin g welding, the idea being to put enough com 
pression into the track while welding to prevent any tendency to 
contraction strains a fter welding. ·while th is r educed the breaks 
to some extent, breakage was st ill excessive, and the porosity of 
the metal at the fracture led the welding company to beli eve 
that a change had taken place in the metal from the passage of 
the elec tri c current through it , and comm ercia l weld in g was dis
continued until some m ethod of overcoming the defec ts could be 
devised in the company's shops. Experim ents were ca rried on 
continually both fro m a chemical and m echani cal standpoint fro m 
1895 to 1897, and it was pro ven conclu sive ly that the hea tin g of 
th e m eta l by elec tri city had no more injurious effect on it than 
heating by any o ther source. At th e latter part of th e ex per i
ments it was di scovered that by makin g th e weld under pressure 
and incr ea sing th e pressure as the weld was compl eted, conti nu 
in g pressure until the weld had practi cally cooled, th e m eta l was 
left in a dense condition, free fro m porosity and of h igh tensile 
streng th . I t was also found that any part of th e weld that had 
not been snbject to the condi t ion m ent ioned was o f a poro us na
t nre and weak m echani cally. Thi s led to th e m ak ing of proj ec
t ions. or bosses, on the ba rs. as shown in F igs. 3, 4, 5 and 6. the 
bars bein g placed one on each s ide of the rail and welded in their 
pl aces direct ly to the web of rail , the center wdcl bci1w made 
th rou gh a loose piece o f metal d ro pped on th e bar, rathe/ than a 
boss on t he bar. 

T he weldin g pl ant co nsisted of fi,·e cars-the sand ca r, weld ing 
car, rotary converter ca r, booster and motor ca r , and motor and 
emery-wheel car for fini shin g. The cars a rc ru n on the t rack hv 
their own motors and can be sent from place t o place over th~ 
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different roads wherever there are connecting lines. The con
nections of the first welding outfit are illustrated in Fig. 7. 

Recent improvem ents have reduced th e number of cars from 
five to four, and instead of regulating on the direct-cur
rent side of th e rotary transformer by a motor generator, 
the regulating is done on the alternating-current side by 
means of variations in the connections of a regulating trans
fo rmer. The latt er machine is shown diagramat ically in Fig. 
8. This type of machine has reduced the amount of current taken 

FTG. 2.- LATER TYPE U F WELDED JOINT 

from the tro lky from a maximum o f 500 amps. to 300 amps. unde r 
adverse co nd itio ns. At the present tim e all welds are made by 
mea ns of two steel ba rs, the usual size of whi ch a re 1 in. x 3½ 
ins., and from 18 ins. to 48 in s. long ; 18 ins. being th e short est 
har fn uncl practica l to weld even wh ere the holes are not drill ed 
in t he rai l, the greater length s depending on the di stance of dri lled. 
or punched holes from th e end of the rail. It is no t safe to weld 
on bar , \\'here holes are nearer than 3 ins . from th e end of the 
bar. T he s;1me size bar is used on both 6-in. and 9-in. rail, the 
~t rength of the bar being ampl e to support the joint directly at 
the weld without the bar mechani cally fitting the rail. 

The first mil e of track welded under the system using long 
plat es wa s don e in th e fall of 1897 on the J ohnstown Passenger 
Railway Co mpany, Johmt o,,·n. Pa . Ra il 
wa~ 6-in. girder, 78 lbs. tu the yard, 78-225 
J ohnstown Company section. Breaks to 
date, three (3), street macadami zed, no 
paving. Next welding, Nassa u Electric 
Railway Company, Brooklyn, N. Y., Fifth 
Avenue. from Atlantic Avenue, to Thirty
Ninth Street. l\ larcy A,·enue, from Ful
ton Street. lo Flathmh and South H Street. 
a tota l of nine ( 9 ) miles. The Brooklyn 
rai l was 9-i n. g irder laid in pan:d st reets; 
at the end of th e first year there were eight 
( 8) breaks. 

ln l\Iarch, 1901, se\·en (7) different roads 
in and about vVorces ter. l\1 as, .. we re con 
solid ated under the name of the \Vorces
ter Consolidated Street Railway Company, 
with headquarters at \Vorcester, l\Iass., and 
R. T. Laffin as genera l manager. 

Llpon im·estigation it wa s found that a 
number of miles of 6-in. and 9-in. girder 
rail. while not worn out, was so badly down 
at the joints that some method had to be 
de,·ised to raise the joints or renewal of 

1~~~~ 
;>" 

)i~ 
rail s would be necessary. After careful investigation it was 
decided to weld electrically the joints on all 6-in. and 9-in. 
girder rails that had sufficient wear left to pay fo r the work. 
Arrangements were made with the Lorain Steel Company (suc
cessors to th e J ohnson Company) to bring th ei r apparatus to 
\Vorcester, and work was started the latter part of April , 1902, 
the first year being devoted to the laying of new track. 

The method of procedure was to t ake up paving, remove splice
bars and raise shim-j oin ts a sufficient di stance ahead of the welder 
so that no delay would be incurred; paving being taken up one 
day (where it was necessary to weld at night) and replaced the 
nex t day. W e at fir st start ed to renew ti es and lin e-up track ahead 
of th e welder , but th e rail being sur fa ce bent (see Fig. 9), it was 
impossibl e to raise joints with out rai sin g center of rail in about 
th e sam e proporti on, consequentl y th e rail could not be properly 
lined and no allowan ce could be made fo r the rolling action of 
t he cars aft er weldin g. In subsequent work, on advice of the 
Lorain Stee l Com pany, no linin g-up of track was attempted be
fo re weldin g, th e jo int s being simply raised and shimmed both 
between and und ern eath the rail s. It is important to see that the 
jo ints are rai sed a suffic ient height, as the rolling action of the 
cars on th e rail t ends to straighten out the surface if the raising 
of joints is properly att ended to. Wherever it was necessary to 
re new t ies th e work was done immediately aft er welding, the 
track being lined-up at the same time. W e have found that solid 
joint s stand up bet ter than suspended ones, and would recommend 
a three-t ie jo in t fo r all welded work. It is possible where ti es are 
not more than 20 ins. apart under joints, that a suspend ed joint 
would be all right . T he Lorain Steel Company recommend that 
no linin g-up of t rack or renewin g of ti es be attempted until after 

FIG. 3. ~ IL\R FUR \ \ ELDING 

the first season's run over the welded track, claiming that the 
roadbed should not be di stu rbed un ti l the rail had been roll ed 
back to a proper surface. T hey es timate that a 6-i n. rail will be 
rolled to a proper sur face in abo ut one (r) year , while 9 in s. will 
take from one ( 1) to two (2) yea rs, acco rding to the traffi c 
over it. 

T. \V. \ Vilson, of th e I nte rnational Tract ion Company, Buffalo, 
N. Y., says, in answer to t he question what shall we do with ex
'pansion, '' \Ve forget it the same as we do the join t aft er it is 
welded." In thi s connect ion I would quote fro m L ouis Bell , 
"Power Distribution fo r E lectric Ra il ways," "That a continuous 
rail is entirely feas ib le now adm its of no di spute. Expansion do es 
not and cannot tak~ place longitudinally when the rail s are firm -

PA TCHING J OINT 

ly embedded in the paving, even under the extremes of tempera
tures encountered. " D awson, in his "The Engin eering arid Elec
tric Traction Pocket Book," says, " It is easy to ascertain the 
strain on rail s due to va riations of t emperature. Assuming a co
efficient of expanston of steel of 0.0000065, and multiplying this 
by seventy-five, which is a liberal figure for the number of degrees 
of max imum deviation from the temperature at which the welding 
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is done, we get 0.000487, whi ch is that part of its leng th which a 
raib '\vot1ld expand when exposed to a r ise of 75 <l egs., o r co n
tract when expose d to a fa ll of 75 <l egs. in temperature. A stee l 
bar would expand 0.00003 of its leng th , due to a load of ro90 lbs 
per square inch . Dividing the estimated expansion by this fi gure, 
we g et for the strain 16,200 lbs. per square in ch . 

"As 40,000 lbs. per square inch is a sa fe va lue for the elastic limit 
of st eel, it can readi ly be seen th at th e elasti c limit will never be 

broke the joint wa s not a cumulative eff o rt extendin g all along 
th e line, but merely the re sult of a local strain extendin g but a 
short di stance on either side of the joint." 

Fi g . TO is a m ap showing the welded track in the city of W orces-

' ':~ :-;. :~' '" ~:::-::~ " 

--~ i,,, "'"", 

BAR TLETT" co., N.Y, F I GS. 5 AND G. - SECTIONS THROUGII 
F IG. 4. - HORIZONTAL CR O SS-SE CTION THROUGH CE N T E R LINE OF BA RS A N D RAIL W E D END AND CENTER \V E LDS 

reached. Thi s means that these expansions and contractions may 
go on indefinit ely, and so long as the jo ints rem ain unbroken, no 
harm wi ll be done to the rail, fo r s tresses wi thin th e elasti c limi t 
work no harm. Assum ing 80.000 lb s. per square inch as th e ulti-

J OI NT AS APPL I ED TO 6-INlH RAIL 

mate strength of steel , there is still , as far as th e strength of th e 
rai ls themselves is concerned, a facto r of saiety of five. 

, ... ., 
- -· ('"I 
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'.,·/ :~: . . . ' , 

. ~-;? ~-- ·~\.~<. :• ~. 
,j.~V,.:~: ·.. .. ' .. ' 

BRO KEN J O I NT ON SIIALLOW RAI L, W O RCESTER 

" Wherever join ts have broken, in no case haYe they pull ed apar t 
more than 2 ins. T hi s woul d seem to show that th e pull which 

te r, g ivin g some idea of th e locat ion as well as the continuous 
le ng th s of track weld ed. T h e rail we lded was principally 9-in. 
gi rder , there being about 15 mil es P . S. section 201, 2 miles P. S. 
222, 4 mil es Wharton 2-90, and about one-half mile 6 in s. and mis-

n.::t·;.r~:-~-~-
•• ·\·:··\··: ♦ ,' .,..._ \ ., , 

• .♦ •• 

DR OKE.N J OINT OK DEEP R.\ TL , \\"<JR CESTER 

cellan eous. Th e P. S. sect ion 201 had been in use about nin e 
(9) years, th e 222 had been in use fro m on e to fo ur years, and t he 
\Vharton 90-lb. about ten yea rs. 

Th e breaks to date have been twenty-four on P. S. 2or. seven 
teen on P . S. 222, twelve on \ Vharton 2-90, and one on 6 ins., a 
total of fifty-fo ur (54) out of 7383, or about 7 of I per cent. 
W hil e this seems a small proportion , the reco rd of Rochester, 
N. Y., of ten (10) breaks out of 7609 welded joints is remarkable, 

ELECT RIC.\ LLY-DRAZ ED CO P PER CON~ECTION 

considering t he fact that 5308 were weld ed in 1901 and have clone 
service th ro ugh two winters. T he majority of the breaks occurred 
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during th e winter months, and especially during sudden ~ceanges 
of t emperature. 

In addition to the welding of track, we run 1,000,000 C. M. cable 
thro ugh all special work and to connect to 0. H. negative feed
er,. n.~ing the Ln rain Steel Company's electrically hra zt>d cmmec-
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WELDE!{ 

tion fo r the purpose. The improvements we have made in o ur 
tracks, including new rai l and bonding, elec trically we lded joints 
and supplementa ry cabl es, h a\'e reduced our track loss ab out 75 
per cent. The cos t of removing paving, welding joints, replacing 
paving and cleaning up the s t reet is va riously estimated by the 
roads which have done the m ost welding at from $2,000 to $2,500 

SW Sw,rCH 

pair bi lls for t rack and equipm ent, and lessening the electrical 
losses. 

From the experience of Buffalo and Rochester, N. Y., and 
Columbus, Ohio , where new track has b·een welded, it would ap-

SAND BLAST 

pear that in cities where permanent grades hav e been establi shed 
and the liability of chan ges in track location are apparently re
mote, the electric welding u. new track seems advi sable. The ex
pense of o ri gi nal construction should certamly be much less than 
it would be several years later when the joints com menced to go 
down. and it is a question wheth er it would not be cheaper than a 

C 
RC R,ACT••• Cea WC. Wnac.,~ CtAMP 

T T110LLfY CB C,Rcv,-rBREAl<EJI 

R,R. AHcosr,rs Moro• M Boo•T,-" B 

FH,. 'i.-DIAGRAlll OF CONNECTIONS OF FIRST \VELDING l\L\CHINE 

per mile on a basis of 30 ft. rail lengths. These figures do not 
incl ude renewal of ties. 

It is certainly obYious from the resu lts c- btai ned on electrically 
welded old track that this method is t'.qual to any other known 
method for extending the useful life of the rail, decreasing the re-

good splice-bar joint bonded to the same capacity. From tests 
made by the General Electric Company and the writer on elec
trically welded joints, the conductivity equals from 130 to 140 

degs. on 6-in. gi rder rail, and from IIO degs. t o 120 degs. on 
9-in. girder, compared with equal lengths of solid rail. 
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Appcnckd arc tables showin g the mileage of wdded track in 
se rvice , cut s ~howing sections of welded joint s. broken joints 
taken o nt at W o rces ter, and a patched joint on l•:ast M errimac 
Street, Lowell, Ma~s. The latter 
is especially intere .~ ting, as it 
shows the method usrd to repair 
a broken joint by th e wclclin g 
process, a short piece o f bar be
ing first welded across the break, 
butting up to the original bar, a 
chuck being then welded to both 
bars at th e junction, practically 
ex tending the origi nal bar be
yond the break. The method 
used when breakage occurs after 
the welding outfit ha s left the job 
1s to cut out about a 10-ft. section 
putting in a new piece o f rail by 
mean s of splice-bars and bolts 
and bonding in the usual manner. 
TABLE SHO\VING MILEAGE OF 

ELECTlU CA LLY WELDED TRACK 
IN THIS COUNTRY TO-DAY 

Place Year Miles 
J ohnstown, Pa ... 1897 I. 

Brooklyn, N. Y ... 1898. 9-
Buffalo, N. Y .. .. 1899 39-
Buffalo, N. Y .... 1900 60.5 
Lockport , N. Y .. 1900 I. 

Buffalo, N. Y ... 1901 6. 
Rochester, N. Y .. 1901 18. 
Rochester, N. Y .. 1902 8.5 
Columbu s, Ohio .. 1902 18. 
Worcester, Mass .. 1902 22. 
Lawrence, Mass .. 1902 4.2 
Lowell, Mass ..... 1902 6.8 
Lowell, Mass .. .. . 1903 14. 

Total miles welded ........ 208 

The tabl e on pa ge 525 is a record of the number of joints which 
have been welded on th e lines of the International Railway Com
pany, of Buffal o, in different yea rs. 
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INT E RNA TIO NAL RAILWAY COMPANY, BUFFALO, N. Y. 

FIRST YEA R 

J o ints we lded in 
1899 

O ld, 6-in . . .. . ..... ....... . .. ....... 4,787 
O ld, 7-in. . . . . . . . . . . . . . . . . . . . . . . . . . . 8 
O 1a, J . Co., 9-in ............ . ....... 2.658 
Old, P . S. Co. , 9-in .. . . . . . . . . . . . . . . . 74 
~Tew, 6-in. . . . . . . . . . . . . . . . . . . . . . . . . . o 
N ew, 9- in. . . .. ..................... 3,822 

Total .. ...... .. .................... 11,349 

SECOND YEA R 

J 
J o ints we lded i11 

1900 1899-1900 
O ld, 6-in ..... . . ... ........ . 11,973 16,760 
O ld, 7-in . ..... . ........... . 566 574 
Old, J. JCo. , 9-in ............ . 1,894 4,552 
O ld, P. S. Co. , 9-in ......... . 146 220 
New, 6-in ... ..... .. ........ . 619 619 
New, 9-in ... .... .. ... . .... . 2,234 6,056 

Total .. ... . . ...... . ........ 17,432 

T HIRD YE AR 

J o ints welded i11 
1901 1899- 1900 

011.1, 6-in . ................... . 482 17,242 
Ola, 7-in . ................... . 0 574 
Old, J. Co., 9-in .............. . 356 4.908 
O ld, P. S. Co., 9-in . . .. ... .. . . 0 220 
New, 6-in .. ..... ..... ....... . 0 61 9 
New, 9-in .. . ... . ...... ... . .. . 597 6,653 

To.als ..... ................. : 1,43.:, 30,2 16 

•• 

No. 
Brok en 

18 
0 

49 
3 
0 

45 

115 

No . 
Broken 

127 
7 

25 
6 
2 

lb 

No. 
Broken 

8 
I 

7 

0 

3 
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MAINTENANCE AND CHAMPERTY IN PERSONAL 
INJURY CASES 

BY l\TI CH AEL B RENNAN 

I have chosen for thi s short paper a tit le that may appear to 
savor too much of antiquity, viz.: Maintenance and Champerty in 
Personal Injury Cases. 

M aintenance a t the common law was an officious intermeddling 
in a suit that in no way belonged to one, by maintaining or ass isting 
either party with money or otherwi se to prosecute or defend it . It 
was an offense against public justice, as it kept alive strife and 
contention and perve rted the remedial processes of the law into an 
engine of oppress ion. A man might , however, maintain the suit of 
hi s near kin sman, servant or poor n eighbor out of charity. Other
wi se the puni shment was fin e and imprisonment. 

Cha mperty was a speci es of maintenance and was punished in 
the same manner. It derived its name from the fact that it was a 
barga in with a plaintiff or de fendant, campum partirc, to divide the 
land sued fo r between them if they prevailed at law. The cham
perter was to ca rry on the litigation a t hi s own expense and to 
take as a r eward part of the land. 

Blackstone says : " It is a practice so much abhorred by our law 
that it is one main reason why a chose in action is not assignabl e 
a t common law, because no man should purchase any pretense to 
sue in another's right ." 

This practice was severely condemned by the R oman law and 
was puni shed by a forfeiture of a third of the goods of the guilty 
1•arty and perpetual infamy. 

The common law prohibition aga inst maintenance and champer ty 
in the various States of the U nion has been substantially abrogated . 
and it is fa ir to say that in practice there is no lega l punishment 
meted out to the champerkr in any State of the Union. 

A s titl es to land have become settl ed , there is nothin g to do fo r 
the r eal champerter or di vider of land, and it has been necessa ry 
for him to turn hi s att ention to fr esh fi elds and pastures new. 

The marvelous growth of railroads in thi s country and the multi 
plication of factori es and industrial establi shments have n ecessa rily 
increased the number o f acc ident s acc ruing to employees and 
other s. This condition o f thin gs has given ri se to the ex istence o f 
a class of lawyers in all la1·ge centers of population, who make a 
specialty o f pressing cases of personal in j ury, and whose fee s a re 
contingent upon ultimate success , whether by compromise or at 
the end o f a suit . In the city of New York there are on the presen ( 
calendar 29,697 cases for t rial, and of thi s numher 5766 are aga in st 
the surface street ra il way corporations. M r. Godkin , in H amilton'~ 

System of Legal l\i e<licin e, state:, tha t "probably half the jury cases 
heard in New York State alone in any one year are actions for 
per sonal injuries result ing from alleged neg ligence." 

M r. Bailey, in h is excell ent t reatise on Accident and lnj ury, 
published in 1898, s tates that Mr. E. Parmelee Prentice has r c:
cently examined the records of the Chicago court s having j uris
diction o f such cases. He sta tes that in the yea r 1875 there were 
altogether about 200 per sonal injury cases pending in Cook Co unty, 
a nd it is safe to say there are pendi ng now in the Chicago courts 
36oo of such cases. J t is needless to add that only a small per
centage of such cases ever come to t rial or even get on the <l ocket 
fo r t r ia l. 

T he prosecution of pe rsonal inj ury cases has become a systemat
ized business . Many firm s employ runners, who maintain close 
bus iness relations with surgeons, policemen, saloon-keepers and° 
oth er s, whose business brings them in touch with an accident 
shortly after its occurrence, so that these n mners, who a re fur
ni shed with blank contracts by their patrons, r each the hospitar 
almost as soon as the ambulance, and secure a contract from the 
injured person, g iving to the law firm fi fty per cent of the damages 
to be recovered before the surgeon's ;,;n ife has left its case. 

It is undoubtedly from thi s we ll -known practi ce that the ex
pression "ambulance chaser" has been coin ed. T he incredulous 
may think thi s statement exagge rat ion, but it is too mi ldly drawn. 
T he writer knows o f an accid ent within the last year in the city 
of Detroit where by reason of a collision between two cars, a man 
named "A" had his foot crushed. I t so happened that there was 
a damage lawyer 0 11 one of the car s, who was an eye wi tness of the 
acciden t. T he a mbulance was t elephoned for an d the fir st man to 
mount the steps after the inj ured man had been placed in it was 
the da mage lawye r, who had a contract in hi s pocket signed by 
"A," givi ng him fi fty per cent of the damages to be recovered, be
fore the hospital was reached. I am compelled, however, to r elate, 
that in this case the truth of the old adage that the ea rly bird 
catches the worm d id not prevail , as after the injured man had re
covered he set tl ed personally with the ra ilway company, claiming 
that he wa s imposed on by the lawyer whil e he was only part ially 
con scious. 

Un der our A merican jurisprudence, the offices of attorney and 
coun selor ar e merged and the same lawyer consults with hi s client , 
hunts up witnesses, drafts the pleadings, examin es the law, pre
pa res the brief of fact s and the law app licable to the case, and then 
goes into court and examines the witnesses and pleads before j udge 
and j ury. 

I n most E uropean countries the offices of at torney and counsel 
are sharply divided, the attorney a ttending to the case ou tside the 
court and preparin g pleadings and bri efs, and the barrister , advo
cate or counsel taking charge of the conduct of the case at the 
tr ial or hearing. An advocate is supposed to stand at the bar de
manding justi ce-and h is relat ions to his clien t are not so close as 
those of the attorney- in fact , at one t ime he received fo r his 
compen sation a quiddam honorarium (an honorary sum) and he 
could not receive any legal fee fo r hi s services from h is client by 
an acrion at law. 

In the United States, where one man commences a t th e begin
n ing of the case and fo llows it to the end , the re i~ a more intimate 
relafion between him an d his client-and where that relationship 
is made closer by the fac t that the at torney owns a por tion of the 
cla im- it is a difficul t th ing fo r him to do hi s duty both to his 
client and to the court. 

T hat such a lawyer does not <lo hi s duty to the court a s a general 
rule is only too w<:1 1 kn own to those who are call ed upnn to defend 
the int erest s of co rpo rat ions which are unfort unat e enough t o be 
defendan ts in personal in j u ry cases before our trial court s. 

A s long as li tigants can rely upon the almm t universal prejud ice 
that exists in the min ds of peti t j urors again st corporation s, the 
temptat ion to br ing act ions to recover damages fo r personal in
juries. no matter how trifli ng the in j ury and fli m~y the pretext , will 
con ti nue very g reat. 

T his temptatio n is susta ined and aided by the personal pecuniary 
in terest in which the plainti ff' s at torn ey has in the cause of action
and everything tend s to aid in the result sough t af ter. No matter 
how tri vial the inj ury may he-the plaintiff is egged on so to speak 
by h is lawyer and hi s physician .' E ven when there is no ex ternal 
obj ective symptoms of in j ury- the expert medica l witness is 
prom ptly 0 11 hand to swea r that the moving cause of the accident 
would produce a ll the ill s that fl esh is heir to. 

The expert wi tness under the present lack o f j udicial res tra in t 
which exists in the United States has become a stench in the nos
t ril s o f the j udges of the Janel . 

T he late Judge J ohn Baxter, o f the United States Ci1·cuit Court 
fo r the Sixth Distri ct, said that liars were divided into tli ree great 
~nbdivisions : 

1st- T he ordinary li a r. 
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2d-The damned liar. 
3d-The expert witness. 
Judge Peckham, in Roberts vs. N. Y. E. R. R. Co., 128 N. Y. 

464, uses thi s language: 
"Expert evidence, so-ca lled, or, in other words, eYidence of the 

mere opinion of witn esses, has been used to such an extent that 
the evidence given by them has come to be looked upon with great 
suspicion by Loth court s an<l juries, and the fact has become very 
plai n that in any case where opinion evi dence is admissibl e, th e 
proper kind of an opinion de;, ired by any party to the inves tigation 
can be readily procured Ly paying the ma rket price therefor." 

The best men, both in the medical and legal profes,,ion s, have 
struggl ed fo r years with the question of expert te stimony, yet little 
progress has been ma<lc, especially in thi s country, on thi s subject. 
In France the court may ordeF an i1westigation au<l r eport by ex
perts whenever it deems it advisable. If the parti es cannot agree 
upon the experts the court appoints them. T hey a re at least three 
in number, and arc gen era lly, though not necessarily, selected from 
a Ji ,,t of specialists termed "experts asserme11tcs." T he order 
directi ng the investigation contains a statement of its precise ob
jections an<l a ppoint s a r eferee or jugc co111111issaire. Barristers or 
a<lYocates a re not allowed to appear befor e the experts, but the 
parti es are r epresented be fore them by so licitors. The report must 
lie sign ed by all three of tlw experts, and if there be a di ssent , the 
di ssenting opin ion an<l the reasons for it are se t forth in the body 
nf the repo rt. The judges, howeyer, are not a t all boun<l by tile 
report if it is oppo~c<l to their conviction. 

In Germ any, un<ler the code of civil procedure, after the issues 
arc framed on which ex pert tes timony is sought, the parti es may 
agree upon the expert s and th e court appoints those agreed upon. 
Sometimes the co11rt submits to the parties the names of a number 
of experts and allows each side to obj ect to a cert ain number of 
them, and then appoint s those remaining. 

In Prussia, it is the cu stom to appoint a physician and surgeon 
fo r every county, and an appeal li es to a med ical college in each 
province, if the expert s disagree or the parti es desire it. There is 
al, o an appella te commi ss ion fo r the whole k ingdom. 

Several o f the medica l soc iet ies of Chi cago r ecently appointed a 
j oint committee o f eighteen r eputable physician s to dra ft a bil l, 
which was presented to the Legi sla ture o f Illin oi s, an<l which was 
backed hv the recommendation of the State M edica l Society for 
that Stat ~. T he chief proYision o f that bill was : 

Th at th e judges of the Circui t a n d Supe n or Courts of the Sta te o f 
Jrnnois be an d th e same are hereby a nth oriztcd t o appoi11 t in the mon th o f 
J a nuary in eac h year , pe rson s who shall act a s expert witn esses in the m ed ical 
and o the r sc ie nces in g iving opinio n upon the evidence as presen ted in a 
h ypothet ica l fo rm on crimin al causes tha t may be on hea ring in th e c ou r ts 
presided o,·er by th e.' sa i,l judges. S:ii d t·xper t wi t nesses , ha ll ho ld th eir sa id 
a ppointme n ts fo r one year or unt il their succes,ors a re appointe d an d quali 
fied. • * • \\'h en e xpert opin ion is des ired in a ny cause pending in a 
erimin al cour t, the t rial judge pn:,i,Jin g in any s uch case may, a t hi s d isc re
tion , s umm on fo r duty un der thi s a ct such expe r t wi tnL·sscs t o the number of 
three. S ueh ex pert wi tnes,cs shall he paid for thei r services by the count y 
in which th e tria l fo r which they a re summoned is held in sueh sums as may 
be named by the judge. 

An attempt has also been ma<l e in P enn syh ·ania to pass a statute 
0 11 the subj ec t of expert t estimony, but thu s fa r without success. 
The State Bar A ssociati on of l\Iichigan recen tly adopted a resolu 
tion recommending the appointmen t o f lega l expert witnesses by 
the trial judges and providing fo r th eir compensation by the court, 
and that such expert witn esse s should have abundant opportunity 
to investigate the fa ct s o f the case on trial as far as they had a 
bearing upon the opinion s they were expect ed to deliver. 

The H on. Seymour D. Thompson , in an able lecture delivered 
be fore th e Michigan State Bar A ssociation on " Damage Law and 
Damage Lawyers," made a suggestion in rela tion to contingent in
terests in damage ca~es held by la wyers, vi z., that in all casd 
where the a tto rn ey had an in te rest in th e r esult of a lawsuit, that 
he :;,houlcl be obliged, in order to preserve hi s lien, to file a state
ment of h is claim in the particular case. 

I t seems to me, however. that a more compl ete an<l radical 
re medy should be applied, an<l that r emedy is the r e-enactment of 
the ol<l co1111i1on law pro hibition against maintenance and cham
perty. It is true that some inconvenience and suffering might r esult 
therefrom, but the law cannot take care of every ill , and the greatest 
good fo r the greatest number should be the rul e : in that way our 
court s woul d be purified and the terrible inc.entive to the perpetra
tor of frau<l on corporation s, and the commi ss ion of perjury in 
the t ri al of cases woul<l be removed. 

• •• 
\Vith a view to making connect ion \\·ith the electric railway in 

T okyo, the K eih in Electric Railway Company has applied to the 
author ities to dimini sh the gage of its lines from 4 ft. 8½ ins. to 4 
ft . 6 ins. It is r epor ted that the company intends to employ large 
passenger ca rs. 44 ft. long. 

CENSUS STATISTICS AND THE STANDARD FORM OF 
ELECTRIC RAILWAY ACCOUNTING 

DY W. M. STEUA RT, CHIEF STATISTICIAN, DEPARTMENT OF 
MANUFACTURERS, UNITED STATES CENSUS OFFICE 

There are many obstacles to the compilation of accurate sta
ti stics concerning indu strial ent erpri ses, but the two we are partic
ularly concerned with are the absence of standardization in ac
counting an<l the disinclination of individual owners, companies, 
an<l corporations, to furni sh information. Both of these impedi
ments to good stati stical work haYe been met, and, in a measure, 
o vercome in gathering and compiling the statistics for street and 
electric ra ilways, contained in Bulletin No. 3, r ecently published 
Ly the United States Census Office. This bull etin will be followed 
at an ea rly date by a report which will contain an elaborate dis
cuss ion of the statistics, a hi story of the industry tracing the de
velopment of the modern stree t railway system, the features pe
culiar to the interurban lines, and, in fact, will present every phase 
of the industry that is pertin ent to a statistical discuss ion. I pre
sume yo u han studied the bulletin and that you will give some 
attention to the fin al r eport. 

T he bulletin is certainly the most complete presentation of the 
~treet r ailway interests that has eve r been publi shed. The condi
tions prevailing in the industry are entirely different from those 
that existed at th e time o f the eleven th census, 1890. The electric 
road was th en just b eing introduced, its possibilities were not 
reali zed, in fact, we are just n ow beginning to appreciate them. 
There could, therefore, be no more opportune time for taking a 
ce nsus of th e industry than th e year selected. In another decadethe 
industry wi ll have assumed much graver r espon sibilities, and the 
conditions wi ll agai n be radically different. The changes that have 
occurred and the advances made <luring the past ten years are 
astounding, bu t th ey have by no m eans r eached their limit. The 
changes in ownership an<l management were so rapid during the 
six mont hs that the canvass was in progress that it was almost 
imposs ible in some cases to cat ch the right man to make the re
port . He ha<l sold out, con solidated, recon solidated, made a new 
issue of stock, or was remodeling th e entire system. In some 
cases, a week or more was consumed in locating the party who 
could make the report. Every road app ears to come out of the 
~enera l mi x up in better condition, so far as the physical equipment 
is concerned, but the finances of some a re rather di stress ing. 

The census of 1902 caught the industry in the fullness of its 
youth, but because of its vigor, it was difficult to control it in a 
cool and dignified sta tisti ca l s tyl e. It would not stand still long 
enough to be measured. I am in hopes that the next enumeration 
will catch it when it is nea rer maturity and when it will be more 
tractabl e, an<l r eliable figures can be obtained for it s most minute 
cldails. T he census r eport s give you a complete picture of the 
street and electric railway industry as it existed during the year. 
T hi s is the fir st time we have ever had the opportunity of studying, 
in such a convenient fo rm, the finances of the roads in each section 
o f the country a nd of examining the physical equipment of each in
<livi<lual system. It is only by a careful analysis of the conditions 
prevailing in each company that you can deYise a system of ac
counting that is capable o f practical application to all. Each of 
you has, no doubt, a thorough knowledge of the physical equip
ment and fin an ces of the road with which you are connected, and 
possibly have the faci lities fo r comparing these conditions with 
the conditions existing in a limited number of other companies, 
but the census reports g ive yo u an opportunity for extended com
parison and analysis. They enable you to become acquainted with 
conditions existing in the industry in all sections of the country. 
They show where it predominates, the magnitude of its financial 
operation s, the number of people it supports, its peculiarities in 
different locali ties, the r easons for peculiar features, the character 
of equipment an d se rvice, the extent of its patronage by the public, 
the advantages <lerind by the public, and the po ssibilities of it~ 
exten sion. The reports are a storehouse of information, an<l they 
could be made of great se rvice as books of reference for investiga
tions, and fo r the basis for r esearch es that must be made in order 
to become thoroughly posted in every detail of the industry. 

While it is not my purpose to discuss the statistics, I feel that 
some refe rence to them, especially to peculiar features, is necessary 
in thi s connection, and, in fact , is indi spensable in order to appre
ciate the difficultie s attending a uniform application of your system 
of accounts. With the exception of the food , clothing, wood
working, and iron and steel industries, there is ,none o f more 
importance and that is more conducive to our happiness and pros
perity than the transportation facilities. For statistical purposes, 
these indu st ri es are divided into three groups, steam railroads, 
street or electric railways, and transportation by water. \Vhile 
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the steam rail roads form by fa r the most important group, the 
urban population of the country is more thoroughly dependent upon 
the electr ic roads fo r their immediate necess ities. If these roads 
were abolished and no other means of rapid transportation sub
stituted, I imagine that New York city would, for all practical 
purposes, very quickly divide itself into three distinct cities, an1l 
that a simi lar sub-division would occur in Chicago, P hiladelphia, 
Boston, and all of our large cities. The suburbs would be about as 
inaccess ibl e as the rural districts and would di sappear or di ssolve 
into separate cities. Not only have these roads become necessities, 
but I believe a large r proportion of the population depend upon 
them fo r their amusement and health th an on any other line of 
diversion. T he extent to which they are patronized is indicated by 
the fact that more than 5,800,000,000 passengers of all kinds were 
carried <luring the year. T his is suffic ient to give more than 200 
rides to each inhabitant of the cities and towns having a population 
of 4000 or over at the census of 1900. They give employment to 
an army o f 140,000 persons, thus making at least 560,000 dependent 
upon them fo r their support . T he salaries and wages paid annu
ally to their operatives amount to more than $88,000,000. fhe 
average annual wages per operative compare favorably with those 
in other lines of industry, and there a re very few that g ive con
stant employment to a larger fo rce or have a large r pay roll. 

The fin ancial transactions of the companies a re rapidly approach
ing proportions which will outclass those of our largest indust ries. 
The authorized capitalization in 1902 amounted to $2,870,629,3 16, 
while the gross earnings fro m operation were $247,553,999, and 
the net income, after deducting a ll expenses, both operating and 
fi xed charges, was $30,596,977. The stati stics fo r the physical 
equipment of the roads indicate the grea t diversity o f indu stri es 
that are, in a measure, dependent upon them fo r their prosperity. 
The construct ion of 22,577 miles of track was a g reat st imulant to 
the steel ra il market, while the building of 67,000 cars made a great 
demand on the numerous industries dependent upon such work. 
The manufacture and installation of the engines and boi lers to 
generate more than a million horse power reported fo r the power 
plants of the electric rail ways was sufficient to keep our largest 
foundry and machine shops busy fo r many months. The extent to 
which the manufacturers of electri cal apparatus are dependent 
upon the roads is indicated by the fact that almost 5000 large gen
erators, transformers, boos ter s, aux iliary generato rs, rotaries and 
motors were in use, also over 16,000 storage battery cells, and this 
does not take into consideration the electrical equipment of the 
cars, wiring of the road, or the lighting and telephone faciliti es. 

The Census Office received reports from 987 companies, but if 
the present rate of consolidation is continued fo r another decade 
we can secure reports fo r two- thirds of that number and still cover 
the entire trackage. Th e term company or es tablishment is rap
idly losin g its significan ce in all of our important industries. It 
is of no stati sti cal value in the report on electric ra ilways. If the 
word " system" could have been used to des ignate the number of 
separate holdings it would probably have conveyed a more exact 
meaning, but th is was impossible because. in some instances, sep
arate reports were made fo r constituent companies. The two 
systems in the District of Columbia in sisted on making eight re
ports and would not be satisfi ed until they were counted eight 
times. There were nine companies operated by regular steam rail
roads as an auxilia ry of the ra il road busin ess, and to which it was 
impracticable to apply your system of accounting. El even com
panies operated incline planes exclusively and, th erefore, cannot 
be strictly classed as street railways. There were also 53 compa
nies operated exclusively by animal power , 2 by cable, and 3 by 
s team. Eliminating these and the 170 lesse r or non-operating 
companies, there remain 739 companies wi th 18,730.28 miles of 
single track to which your sys tem of accounting could be consid
ered as applicable. But a large number of these companies have 
complicating fea tures that are difficult to overcome in the applica
tion of your sys tem of accounting. For instance, 2 52 companies 
generate electric current for sale, and the busin ess was of such 
importance that sepa rate reports were secured fo r the light and 
power plants of 118 companies in which the revenue from the sal e 
of current amoun ted to $6,469,726. The fo rm of account recom
mended by you does not take sufficient cognizance of thi s feature 
of th e industry. It is a feature that appears to be developing ve ry 
rapidly and should be recogn ized in any system that is to be made 
of universal application. A fter deductin g the 252 companies that 
generate electric current fo r sa le we have 487 companies, and of 
these 50 operate gas-plants, wa ter-works, or some other indust ry 
that has no connection with the railway business. There a re, 
therefore, only 437 companies to which your form of accounting is 
strictly adaptabl e. T hese condit ions illustrate the tendency toward 
consolidation of independent interests, which is a fea ture o f our 
industrial progress in all lines of industry. A ll of these conditions 
should be considered in fo rmulating a system of accoun ts or pre-

, paring a schedule for stati stical work. The accounts and sched
ules must be .changed to meet the conditions. T he industr ies will 
not be conducted so as to fit the accounts or schedules. 

T he es tablishment of int~rurban lines is a feature of electrical 
railway development which is now attracting the greatest att ention . 
It is the fi eld which offers the grea test possibilities for expansion 
and fo r the application of improved and more powerful machinery. 
The improvements that hav e inva riably fo llowed upon the in t ro
duction of an electri c road into a community, especially in the 
suburbs of cities, warrant the conclusion that the construct ion of 
such road s will continue wi th the same degree of rapiditx that has 
characteri zed thei r advance during the past decade. 

Electric roads run indiscrimin ately into urban and rural di s
tricts; there a rc none confined exclusively to in te rurban t raffic, 
and it is imposs ible to make a separation of the roads so as to 
show the stati stics fo r those engaged in rural and interurban work 
unless a rbitrary methods are used. T he census report gives the 
miles of t rack within and outside o f city limits, !mt this can only 
be accepted as a rough indication of the interurban lines. A road 
may be considered as engaged primarily in urban bu siness if at 
least one-ha lf of its t rack is wi thin city limits. 011 the other hand, 
a road may connect two or more cities and be classed as an inter 
urban line, although more than half of it s traffic is within the 
legal limits or suburbs of the cities it connects. In making a sepa
ration of the roads, it is fou nd that about 300 companies can be 
considered as operating interu rban lines. T heir total single track 
amounted to 8,853.53 miles and their tota l earn ings from operation 
fo r the year to $41 ,099,887 ; the total operating expenses were $26,
r 35,031, the net ea rnings being $14,964,856. T he single track of these 
companies forms 39 per cent of the total for all companies and 
their operating earnings 17 per cent of the total ea rn ings from 
operation. T he interu rban t raffi c, therefore, forms only a very 
small proportion of the tota l electric rai lway business. There are 
about 56 companies with 3,212.75 mil es of single t rack that operate 
what may be classed as fast , long-di stance, in terurban lines. 
Each of these companies operates at least 20 miles of road, the 
ave rage length of single track per company being 57.37 miles. 
T he maximum running speed outside ci ty limits was at least 25 
miles per hour. T he total oper2ting earn ings amounted to $13,657,-
021 and the operating expen ses $7,924,568, the net earn ings being 
$5,732,453. T hese roads have some features which are distinctive, 
and the Census Office is now preparing an analysis of their statis 
tics which will be inclu ded in the fin al repor t. 

I t is time to say good-bye to the horse car line. I t has been 
electrocuted in a lmost every city where it was in a fl ourishing 
condit ion a few years ago. \ Vhile there were 67 companies using 
animal power and 259.1 miles o f track operated by such power, 
the greater proportion of the track was owned by companies which 
used other motive power on a portion of the line. T here were 
only 53 companies which used animal power exclusively, and their 
single t rack amounted to 158.1 2 miles, being an average of about 
three mil es fo r each company. It is st range that the metropo litan 
distri ct in which the most ad vanced elect rica l appliances are in 
use on the street railways is also the home of the antiquated horse 
car. A lmost half of the trackage opera ted by animal power is 
located in Manhattan, and the Dry Dock, East Broadwa} and Bat
tery Raihvay is the la rgest road operated by a company using 
animal power exclusively. \Vith the exception o f Ne w York, the 
following cities are the only places in wh ich more than five miles 
of track were operated by animal power in 1902 : H utchinson, Kan., 
7 83 miles ; Santa Rosa, Cal. , 7.33 miles; Chicago, Il l., 6.76 miles; 
W infield, Kan., 6.25 mil es ; Los Angeles, Cal., 5.95 mil es; 
Sai:. F rancisco, Cal., 5.65 mi les; A rkan sas City, Kan., 5.50 
miles; and T uscon, Ariz., 5.10 miles. 

T he cable, which fi fteen years ago had such br ight prospects, is 
now antiquated. T here a re only two street rail ways operated ex
clusive ly by cable power. From the Census Bul let in there appear 
to be twelve roads of this character, but ten o f them are inclined 
planes. 

Steam has never been accepted as a proper motive power for 
roads o f the class covered by th is repor t, and it is doubtful if any 
of them should have been included. I t was d ifficul t to break away 
fro m tradit ion, and the few enumerated have been so classed in 
prio r census reports and technical journal s, and they were included 
so as to prese rve the comparison. 
, I ha ve referred to the different classes of roads and industries 
other than a legit imate railway business carried on by ra ilway 
companies , to illnstrate the fact that, as a whole, the street ra ilwav 
business is not as cl ea rly defin ed as mos t people suppose. T h~ 
temptation to engage in other lines of industry cannot be resis ted, 
and it is impossible to compile exact s tati stics fo r the railway busi
ness exclusively. If you believe that your system of accoun ts is 
capable of practical applica tion to all companies, and that its use 
would enable the government to compi le exact statist ics, I am 
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afraid you wi ll be disappointed. It can be applied to the majority 
of the companies an d the resul ts of it s application will be very 
beneficial. 

As accountants, you are particularly interes ted in the fin ancial 
statistics, but I am of t he impression that th e chief value of the 
census report lies in its detail presentation of the phys ical equip
men t of each road. T hese tables enabl e you to make an exact 
comparison of the power plant and roll ing stock of your company 
with those of every other company doing a simil ar business. Such 
comparisons can be of no dd riment to any company; on the con
trary, they tend to better the condit ions in all. Such a compari son 
cannot be made of the financia l stati stics without disclos ing the 
operation s of indiYidua l co mpan ies, and, as a number of compa
nies expressed the des ire that thi s should not be done, the only 
comparisons possible a re based on the total s for several companies, 
in each of which slightly diff erent conditions prevai l. 

The general tendency in mo~t lines of industry is toward 0ver 
capitalization, an d the conditions prevailing in the electr ic r ailway 
business seem to have been especially conducive to th is r esult. 
The par value of the common and prefe rred stock on which no 
dividends were paid duri ng th e yea r amounted to $667,878,624, or 
about 50 per cent of the total issued. The practice of some com
panies to equalize the cost of construction with th e amoun t of 
capital stock and bond s, and the apparent inabi lity of others to 
furni sh definite info rmation concerning the cost of construct ion 
made it impossib le to compare th e actual cost wi th the stock and 
bonds issued. Accepting the fi g ures as report ed, it appears that 
the stock is:, ued and th e fund ed debt oubtandin g for all roads 
exceeded tbe cost of construction by $140,648,022. 

The tables presente<l in the bul letin show the earnings an d 
expenses in the form prescribed by your Associat ion for all roads 
in each State, and other group ings will be made in the final report 
which may be more instructive. The grand totals for a ll roads in 
the entire country, or for any State, are no indication of the con
d itions prevailing in any indi vidual company or · in companies 
engaged in particular lines of traffic. A grouping of these stati s
ti cs for interurban or urban roads, or roads in cities of a given 
population would indicate the amount of income and expenditure 
that should prevail in the companies operat ed under simila r con 
d itions. Such tables are now being prepared for the final r eport, 
but the work is not suffi ciently far adYanced for me to give you 
the results. 

To be of va lue, the total s fo r the sa me groups of receip ts and 
ex pendit un.:s should, in en:ry case, be composed of the same items. 
The absence of uni fo rmi ty in this respect is the cause of much un 
ce rtainty in accounting, and th is is greatly emphasized in the 
preparation o f totals so large as those g iven in the census reports. 
No more important se rvice can be rende red the statistical science 
than the adoption of un ifo rm systems of accounting, but there are 
comparatively few lines of industry in which the same system can 
l ,e uni fo rmly applied to all establishments. Your system was de
vised primarily fo r com panies doing an electric r ail way business 
l'xclusive ly, but th e census investigation de,·eloped the fact that 
there are comparatively few compan ies that do th is. For instance, 
in report ing the analysis of operating expen ses, the rnaj ority of 
the companies, in answering the sub-questions, included the ex
penses incident to the generation nf elec tr ic current for sale, but 
there was an expenditure of ~2. 188.753 for such work that it was 
fo und imposs ible to segrega te. T he expenses incident to such 
work a rc, th ere fo re, included for some companies and omitted fo r 
others. In many ca ses of thi s charac ter the companies contended 
that the "ystem was not applicable to roads operating electri c light 
and power plants. If expenses incident to the generation of cur
rt·nt fo r sale are included in the operating expenses of the road, it 
is manifrstly wrong to use those totals to compute the expen ses 
per mile of track, per ca r. or per ca r mile. In fact , there a re com
paratively few companies for which it is pract icabl e to obtain 
sta ti stics concerning a year's business that could be used to make 
such computations with exactne ss. It is probable, howeYer , tha t 
the census tota ls are sufficient for general comparisons. They are 
uniform for all sections of the country and can be used to indicate 
the conditions in one locality . as compared with those in another, 
on the theory that the elements. which are wrongly inc luded, exist 
in about the same degree in all localities. 

In form ulating the schedule for street and electric r ailways, the 
Census Office endeayored to adopt a series of inquiries which 
would comply with the requirements of the law, and, at the same 
time, be easy to answer by all companies , and also develop in
fo rmation of interest and value to those engaged in the in dustry. 
The inquiries suggested by your fo rm of accounting seemed to 
answer these requirements. The numerous items enumerated as 
the proper on es to be assigned each general sub-division indicated 
a carefu l analysis of the industry. The organization had been 'in 
ex istence a number of years and it s system appeared to have de-

,·eloped very la rgely with the industry and had been put into a more 
exact and posi tive form by the promulgation of printed schedules. 
U nder these conditions, the form was evidently the correct one to 
be used, and you are fa miliar with the n egotiations which culmi
nated in its adop tion fo r census work. 

The adoption of your schedule was part of an extensive scheme 
now being worked out by the Bureau of the Census for the collec
tion of statistics of every description. The demands for· statistical 
in formation have been so pressing during recent years that the 
F ederal and S ta te s tati stical offices have developed more rapidly 
than a due regard fo r their work would warrant. A number of 
ra ilroad compan ies in different S tates complained of the numerous 
demands fo r government reports, and expressed the hope that 
action be taken by the F ederal and State governments to secure 
uni formity in r egard to the periods to be cover ed by such reports. 
This is particularly the case in P enn sylvania, where the railways 
a re r equired to make three r eports during the year at varying 
periods, neither one of which, as a rule, conforms to the business 
year of the company. T he work must be syst ematized so as to 
avoid duplica tions, produce uniformity in schedules, and establish 
fixed periods fo r the collect ion of data by the different States and 
the U ni ted States; in a word , to "standardize." 

A ft er adopt ing your schedule th e Census Office immediately 
ascert ained to what extent it had been used by th e State Railroad 
Commissions. T he Commissions in New York, Massachusetts, 
Connecticut, Main e, and New H ampshire, were using schedules 
that fo llowed the form almost exactly. T hese five States contain 
6,386.92 miles of single track. or 28.30 per cent of the total trackage 
in the U nited States. T his fact alone would have justified the 
office in us in g your fo rm, but it was al so fo und that a number of 
other States had coll ected in fo rmation from which the schedule 
could be par tially prepared. Pennsylvania is one of the most im
por tant S ta tes that had not adopted the standard form, but the 
Commiss ioner informed me it was his intention to do so. The 
adop tion of th is form by the offi cers in a ll States would aid greatly 
in its uni for m app licat ion, and it seems to me you should endeavor 
to accompli sh this by persisten t work with th e State Commis
sioners. 

Under the conditio~1s, the preparat ion of an acceptable schedule 
proved to be the eas iest part of th e investigation. It was necessary 
to secure a report on this schedule from every street and electric 
1 ail way in the en tire country, of which a great many had never 
used the fo rm devised by the Street Ra ilway Accountants' Asso
c1at10n. T his has been accomplished, and, with a fe w exceptions 
to which I wi ll r efer, repo rts have been secured from every com
pany, irrespective of its size, location, or character of its motive 
power. It has been a very difficul t work and the experiences of 
the special agents engaged in collecting the schedules were not 
uniformly agreeabl e. While the major ity of the larger companies 
furni shed the reports without any hesitat ion and treated the agents 
in a manner that was very g ratifying, a number contended that the 
form of accoun t was not applicable to the road, or that it had 
neyer been used, would not be adopted because it was faulty, that 
the fu rnishing of government stat ist ics was a perfunctory matter, 
that the companies never gave correc t infor mation, and if the 
agent wanted the report he must ca ll again. 

In one case the genera l manager,' on being ques tioned about the 
characteristics of his motive power, in formed the agent that the 
mules-he had two of t hem-would in sist on running on th e out
side of the rails instead of between the tracks. H e was assured 
that the adoption of the stan da rd system of accounts would remedy 
this evi l. 

T he agen t who worked in D elaware an d Maryland reported that 
only one company, the U nited Railways and E lectric Company of 
Baltimore, had adopted the standard fo rm of accounting. The 
other companies, as a rul e, charged ail expen ses for additions and 
betterments to one account and could make no segregation. For 
operat ing expenses three accounts were kept, i. e., Maintenance, 
Opera tion, and Genera l. Separa te items were not shown and had 
to be estima ted. 

T he tenden cy with the smaller companies seemed to be to cut 
short all bookkeeping work by lumping many of the smaller and 
e,·en some of th e larger items. This is sati sfactory to the stock
holders and to the managem ent. In some cases, the work is 
done by the manager without a special bookkeeper. T o follow a 
detailed system would n ecessitate an expense not justified by 
the interest s involved. As a rule it was not difficult to secure 
report s in detai l from the roads in the N ew England States, but 
est imates were necessary for some of the items. One of the agents 
who worked in the eas tern part of Massachusetts found difficulty 
in securing sch edules fo r so me of the companies assigned to him, 
and reports as fo llows: 

"Th e m eth od of accounting in vogue by the electric street rail
way co mpani es' in Massachusett s is not th e sam e as the Street Rail-
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way Accountants' Association of America, but it is more in con
formity with a State system-I call it a sympathetic system be
tween State and railway companies. In some cases it would 
seem that the simplest possible methods were adopted by the 
railways so long as the State could be answered, while in other 
cases a double system was practiced, one for the State and the 
other for the company. 

''On the whole, it seems a pretty good guide was available for 
the railway census . purposes of Massachusett s, the facts, in totals, 
being provided, the segregation had to be made, and no posi
tive exceptions were taken to thi s, when possible to accomplish 
with any reasonable amount of effort. It was policy to insist 
for answers to each question in . the census schedule as it tm 
doubtedly resulted in securing data which might not otherwi se 
have been brought ont. Only upon satisfactory ev id ence that 
exact data could not be obtained were esti mates accepted. 

"The United States Census inquiry met with general approval, 
and some regrets were made that accounts were not in a con
dition more favorable to it. The idea was advan ced that if the 
United States Government would notify railway companies a 
year in advance, filing a form with such notification, when an 
inquiry was to Le made and to be governed accordingly, it woul<l 
be a~reeably received and given carefnl consideration." 

It is probable that in Philadelphia more roads are controll ed 
from central offices than is the case in any other city, and we sup
posed their system of accounting would be perfect. Very few of 
the companies, however, kept their accounts in conformity with 
the standard form. In a number of cases it was found necessa ry 
to estimate the amounts from daily reports received from superin
tendents or managers. In one case the account books for a con
siderable property consisted of a day book, a letter file and a check 
hook. The entries on the clay book were wages, expenses, and re
ceipts. The president of this company informed the agent that 
this system and poor management had cost the company $6o.ooo 
during the past few years; nevertheless, they had made no im
provement. Other companies in Philadelphia appear to keep their 
accounts in a manner to fit the peculiar conditions existing in their 
respective properties. There were only one or two cases in which 
the books were kept in the form contemplated by your system. 
But in many cases it was found possible to obtain answers to the 
different inquiries by combining several items shown separately in 
the account books. 

After examining the schedul e, the general manager of a com
pany in Missouri stated that the system of accounting was not in 
strict conformity with the one used by his company, but he 
thought that his books would enable him to prepare the report. 
After considerable searching in his private offices, he returned 
with a bank deposit book, and, to the surprise of the Census 
Office agent, this was the only book kept by the company. From 
this they jointly prepared a schedule. 

Of the different · items specified in your system of accounting, 
the segregation of the amounts chargeable to "construction and 
equipment" caused the Census Office the greatest trouble. You will 
see by the Census Bulletin that it was impossible to obtain amounts 
in answer to the different sub-inquiries with sufficient accuracy to 
justify their publication: Referring to this inquiry, the agents in 
Eastern Pennsylvania reported that in many cases, and particu
larly in cases of leased roads, there was no sub-division of con
struction and equipment. In some cases not even the cost of 
equipment was shown in the. books, the road having been built 
with a view to its immediate lease to an operating company which 
would use its own equipment for the new section. They 
were reported as carried on the balance sheet, and, this being more 
or less arLitrary, it was imposs ible to estimate the sub-divisions 
requii·ed by the inquiry. It was with great reluctance that the 
companies estimated the amounts that should be charged to track 
and roadway construction as distinct from overhead con struction. 
The impossibility of sub-divisions of this character was due pri
marily to the fact that the construction was generally paid for in a 
lump sum of stocks or bonds. Reports for construction and equip
ment of lessee companies necessarily show only the gross amount 
as carri ed on the balance sheet. It was practically impossible to 
obtain reliable answers to the inquiry concerning cost of right of 
way. Thi s item was generally charged to construction, the con
strncting company providing for the purchase of the rights of way. 
In other companies, the land through which the road passed was 
largely owned by persons interested in the enterprise, and the cost 
of rights of way was considered in making the issue of "stocks 
and bonds" to landowning stockholders in lieu of cash payments. 
T hese amounts appeared, as a rule, to be greatly in excess of what 
cash payments to disinterested parties would have been. Amounts 
charged to organization, engineering, and superintendence were 
also more or less vaguely defined. The itemized form is only ap-

plicable to companies which have constructed their o wn line, and 
but comparatively few of the present owners have done thi s. 

If a reliable sub-division of the total cost of constrnction and 
equipment could be secured for each company, I believe it would 
prove to be one of the most interesting and instructive features of 
the investigation, but the Census Office was loath to base any 
conclusions whatever on the imperfect answers given to the vari 
ous sub-inquiries. For a large majority of the companies the suL
divisions were purely estimates prepared by the agent in consul ta
tion with the general manager or other officer . It is possibl e that 
in time it will be practicable to have thi s inquiry applied systemati 
cally to a ll street railways. The general t endency now, howe ver, 
appears to be to equali ze the cost of construction with the capital i
zation. 

No provision is made in the Construct ion and Equipment account 
for the cost of franchise. In cases where a value was gi ven to a 
franchise fo r which no actual expense was incurred it was not 
considered in the construction and equipment account, but was 
placed as a snndry item in the balance sheet. Where a road wa s 
purchased and an amount was actnally paid, as a bonus, or fo r 
franchise r ights, it was treated as a mi scellaneous item in the 
construction account. Many companies reported an item of other 
permanent investment, such as stock and bond s of other s treet 
railway companies which they did not entirely own, and also o f 
gas, water, ice plants, and ferry systems, that it was impossible to 
segregate from the railway business and which were therefore in 
cluded in the balance sheet as other permanent investments. In 
such cases the amounts included in the income account were the 
net income from operations, while the amounts paid for interest , 
taxes, and other fi xed charges, included the total amount of such 
charges, irrespective of the property on which it was paid. 

With comparatively few and unimportant ex<;eptions the Census 
Office was able to obtain satisfactory answers to the different sub
divisions under operating expenses. While the books for a con 
siderable n umber of the companies did not show the separate items 
for each of the various sub-divisions under the general groups of 
"ways and structures," "equipment," "operation of power plant." 
·•operation of cars," and "general," nevertheless the total amounts 
for these general sub-divisions were obtainable, and it was possible 
to make acceptabl e estimates for the various items included under 
each. A number of companies employed only such gen
eral sub-divisions as maintenance, operation, superintendence, etc. 
In such cases it was necessary to resort to the pay-rolls, and more 
or less difficulty was experienced in distinguishing between wages 
and other expenses. Practically all of the large companies in 
Pennsylvania kept their books, so far as operating expenses were 
concerned, in conformity with the standard form of accounting. 

A peculiar condition of affair s was found at Cape Girardeau , 
Mo. The promoters and owners of the Citi zens' Street Rail 
way Company had operated a system for a number of years, but 
had not been able to make the system pay expenses and de
clare the dividends to which they thought they were entitled. They 
therefore decided to go out of business, but were unable to find 
any purchaser for the road. Therefore, they concluded to Le pub
lic spirited citizens, and determined to give the road to some 
reliable party who would agree to operate it for the benefit o i 
the community. This was apparently a very inducing oppor
ttmity to some energetic man, and was immediately taken up. 
The contract was executed and the whole system, including tht' 
rolling stock, horses and equipment was turned over without a 
dollar's compensation, the only condition being that the road 
would be kept in nmning order and operated during bu siness 
hours.' Eight months of operation convinced the new general man
ager that he had not made a good business transaction. In fact , 
he was constantly losing money, and not being a man of great 
fin ancial responsibility, he decided to get rid of the road. He could 
only accompli sh this by leaving the community, and the original 
owners have not been abl e to locate him. 

The conditions on the Pacific Coast and in most of the ·western 
Sta tes were in striking contrast to those in the East. The agent 
who worked in California reports that of the fifteen or twenty com
panies from which he obtained reports in and around San Fran
cisco, only three or four had ever heard of the form of accounting 
recommended by the Street Railway Accountants' Association of 
America, and none had followed it. It must be admitted, how
ever, that the majority of the companies were smal l, only four or 
five falling in the class of large corporations. The business 
methods used in San Francisco appear to prevail pretty generally 
over the entire State of California. In some respects the forms of 
bookkeeping used are antiquated, and the conditions are suc11 in 
the street railway industry that the companies did not appear in
clined to adopt the form recommended by your association. The 
agent states that corpora tion s sacrificed good business principles 
and practices for immediate profits to enhance the market va lue of 
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stocks that will quickly sell at big margins for promoters. To this 
end expenses are kept within limits, often below the point of good 
business economy. One of the favorite places of curtailment is in 
the clerical force of the central office, which is, as a rule, ridicu
lously inadequate. In consequence the system of accounting is 
crude, simple and direct. The books are organized for large, com
prehensive groupings, with few of the division s and none of the 
refinements that the Street Railway Accountants' A ssociation 
would have instituted. Three of the largest corporations sched
uled kept fai rly _good sets of books. Their groupmg of items was 
not in conformity to our schedul e, but calculations could be made 
for the segregation of groups so that the totals returned on the 
schedul es were correct and the individual items close approxima
tions. W ith the small er companies the grouping was not carried 
to such a degree of refin ement, and most of the items of inquiries 
fo r construction and equipment and operating expenses had to be 
estimated. T he totals returned, however , agreed with those shown 
by the books of the companies. To illustrate: If wages of con
ductors and motormen, in operating expenses, were consolidated 
and car r ied as one item on the company's books, as was frequently 
done, the correct total was preserved in the return s, but segregated 
into the two items by calculations based on the relati ve numbe1• 
of th e two classes of employees, their wages, and their hours 
of service. 

The indications are that the adoption of the form of accounting 
proposed by the S treet Rail way Accountants' Association by the 
street rail ways of the Pacifi c Coas t is discouragingly remote. In 
fac t, the results of the census inquiry lead me to believe that your 
system of accoun ts has not been generally accepted in the \,Ves tern 
S ta tes. 

A n agent who worked in the States of Missouri and Ohio, secur
ing report s from eighteen companies, found that only fi ve of the 
eighteen had adopted your for m of accounting, and in these fi ve 
companies the sys tem of accounts di ffered slightly from th e 
standard fo rm. This agen t found that one or two companies were 
using an old fo rm of accounting recommended by the A merican 
Street Ra il way Association some years ago, and which differed , 
in some respec ts, from the revised fo rm. Five of t11e companies 
canvassed by him used a very si mL)le fo rm o f accountin g, keeping 
prac tica ll y only two accounts, the income account and the expense 
account. Tn these companies it was necessary to make es timate:; 
fo r the diffe rent sub-di, isions of operating expenses. 

I have referred thus in deta il to the experiences of the special 
agents employed in co llec ting the reports from the st reet rai lways 
in the different sections of the coun try to emphasize the fac t that 
your for m of accounting is far from being in un iversal use. T he 
system, however, has been in vogue but a comparatively short t ime, 
and the tendency appears to be, a 111011g the rai lroad compan ies, to 
adopt it, and a number informed t he office that it was their inten 
tion to change t heir books accordingly. \ Vhile it is poss ibl e that 
a number of compan ies will adopt the fo rm, it is al so probable that 
they wi ll not fo llow it in all of it s detai ls. T he grouping of items, 
however, wi ll be such as to enable the preparation of a complete 
report in confo rmity with it. 

Another d ifficu lt feature of thi s canvass was the disinclination 
on the part o f a few companies to fu rnish reports of any character. 
O n this point the ideas of the company and the public differ , in 
some instances so rad ically that it is apt in the fu ture to retard the 
compil ation of reliable statist ics. T he present condition of society 
an d industry makes it indispensable that stat ist ica l info rmation be 
co ll ected and published either by the government or by private 
ent erpri se. Each and every one of us is exerting his strength to 
t he utmost, both mental and physical, to succeed in the busin ess in 
which he is engaged, but no one can hope to meet with success 
unless he is t horoughly famil iar with all the deta il s of his industry. 
An essen tial par t of such knowledge is in fo rmat ion concerning the 
bu siness methods o f other persons engaged in the same lines of pur
suit and data showing the extent of the industry, its relation to 
other industries, and to the public. T he census is the only re
liable source of such knowledge. T hese stati stics show the result ot 
our combined energies in the multitude of industrial enterprise~. 
The man who refu ses to contribute to the knowledge by declining 
to supply data, certain ly does not have liberal ideas or is not inter
ested in the general prosperi ty of the country. 

Fortunately this spirit of indifference does not predominate in 
the street rai lway frate rnity. T he majo rity of the companies were 
, ·e ry liberal in their ideas on thi s subject, but one or two important 
~ystems refused to furnish any information or answer certain in
quiries concern ing financial operations. \Ve presume that these 
companies h ave good reason for their action, but I do not believe 
that they appreciate the uses made of cen sus reports or the value 
that such reports are to the ra il way people and the public. A fter 
our negotiation s with you and. as we presumed, through you plac
ing ourselves in touch with the street rail way interests, we were in 

hopes that every company would co-operate in compiling a report 
which would be a complete presentation of the industry. I cannot 
conceive that there is any good and sufficient reason for refusing to 
supply the data required by the census law. No one other than 
the sworn officials of the government is permitted to examine the 
individual schedules, and the published reports contain no informa
tion from which the financial operations of the individual compa
nies can be identified. Therefore, competitors, if there are any, 
cannot obtain information that would be of the slightest advantage. 
If the reports should show that the electric roads are paying large 
di vidends on watered stock, the public would not, on that account, 
stop patronizing them. On the contrary, the inclination would be 
to invest in the stock and encourage your friends to ride on the 
cars in order to increase the dividends. On the other hand, if 
there are pernicious practices existing in the industry that are con
trary to honest business methods, or detrimental to public interests, 
I believe you will all agree with me that the sooner the census 
report s are printed and the methods exposed the better. 

There were a number of companies that retarded the early pub
lication of the census reports by delaying the preparation of their 
schedules, but there was only one that finally and definitely refused 
to make a report o{ any character. This was a large system in 
Kansas, and its action w-as based on the ground that it was not a 
street railway and did not desire to be so classed. This reason 
was persisted in notwithstanding the fact that the company was 
sent a schedul e in which no reference whatever was made to street 
rail ways, and was assured that it would be classed as an electrical 
company, and that all other roads in the same State operating 
under similar conditions had made reports. In addition to this, 
there were three companies in Illinois that refused answers to all 
inquiries concerning financial matters. There were also fourteen 
companies that, for various reasons, were unable to make a report 
fo r financial operations. Some of these were steam railroad com
panies operating electric lines for which separate accounts were 
not kept, some o f them had been recently acquired by the present 
owners and the books of the original companies were not available. 
T wo companies, one in Colorado and one in P ennsylvania, declared 
their inability to make a balance sheet, and two stated that they 
could not make a report as to the number of employees and wages. 
T he~e constitute the twenty-two companies referred to in the Cen
sus Bull et in as not making complete r eports. 

T he adoption of the Census Office of the form of accounting 
used by the Street Railway Accountants' Association was of benefit 
to the government, and I believe it was a lso of great assistance 
to your Association. It enabl ed the government to complete the 
inquiry at an ea rli er date than would otherwise have been possi
ble, it brought the form to the attention of every company in 
exi!> tence, and they haye all made at least one report in conformity 
with it. The indications are that the form of account will be fol
lowed by a number of companies who have not heretofore used it, 
thus assuring a wider application of a standard form and greatly 
enhancing the value of statistics that may be gathered for the 
industry in the futur e. It remains with you to perfect or change 
it so as to make it practicable for all companies, and then urge its 
universal application. 

•• 
REPORT OF COMMITTEE ON RULES FOR THE GOVERNMENT 

OF EMPLOYEES 

The committee respectfully submits the following as a standard 
code of rules fo r the government of conductors and motormen of 
street railways ( except interurban lines), but would call the special 
at tention of the members of the association to Rules 61-62, to de
termine as to the advi sability of their adoption as a standard for 
general use. 

The committee reports these rules as fundamental in their char
acter, and tnerefore can be used by roads both large and small. If 
the local conditions of any company are such as to require addi
tions to any of the rules, they can be added by using the same rule 
number and affixing letters of the alphabet; for instance, if it is 
desired to add to Rule 36, the addition would be embraced as 
Rule 36-a. 

ALL EMPLOYEES WHOSE DUTIES ARE PRESCRIBED 
BY THESE RU LES WILL BE FURNISHED WITH A COPY, 
FOR WHICH THEY WILL SIGN RECEIPT, AND WILL 
BE REQUIRED TO HA VE THE SAME IN THEIR POSSES
SION AT ALL TIMES WHILE ON DUTY. 

GENERAL RULES 

1. Knowledge of Rules-Conductors and motormen are required 
to be familiar with the rules, and with every special order issued. 
The bulletin board must be examined daily for special orders. 
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Employment by the company binds t h e employee to comply with 
the rul es and regulation s, and ignorance the r eo f w ill n o t be ac
cepted as an excuse fo r n egligen ce or omission of duty. If in 
doubt as to the exact m eaning o f an y rul e o r special o rder , appli 
ca tion must be m a de t o the proper a uthority fo r in fo rma t ion a nd 
in struction . 

2 . Report for Duty- R egular conductors and moto rm en mu st 
r eport for duty ten m inutes befo re leaving time fo r their first trip, 
o r , if for any good r ea son unable to so report, must g ive n otice at 
least t en minutes befor e such leav ing time. 

E x tra m en must r epo rt a t s uch ti m e as o r der ed, or m u st g ive 
notice at lea st ten minutes befor e such time. T h ey mu st no t absen t 
themselves a ft er an s werin g ro ll call w ithou t permission . 

3. Persona l Appear ance-Conducto r s a ncl mo t o rmen mu st re
port for duty clo thed in full r egula ti o n uni form, a nd mu st be clean 
and n eat in appearance. 

4. P o liten ess-Conducto r s a nd m oto rm en mu st treat a ll passen
ger s with po lit en ess ; a vo id d ifficulty an d exe 1-ci se pa t ien ce. for
bea rance and self-cont ro l under a ll condit ion s. T h ey m us t not 
make threat ening ges tures, o r u se loud, unc ivil , in decen t o r profane 
language, even under the g r ea test p rovoca tion . 

5. H abits and Personal Co nduct-Th e fo llowin g acts a r e pro
hibited: 

(a ) Drinking intoxica ting liquors o f a ny 
kind while on duty. 

(b) Entering a ny place wher e the sa m e 
is sold as a beverage whil e in uni form o r 
while on duty, except in a case o f n ecessity. 

( c) Con s ta nt fr equenting o f drinking 
places . 

( d ) Carry ing a ny intoxica ting drink 
about the p e r son whil e o n duty. 

( e ) Carrying into xica ting drin ks on the 
company's premises a t any time. 

(f) Indulging t o excess in intoxicatin g 
liquors at any time. 

(g) Gambling in any fo rm, including the 
laying of bets (a nd playing r a ffl es) w h ile 
upon the premi ses o f the compan y. 

( h) Smoking tobacco w hil e on du ty. 
(i) Smoking tobacco whil e o ff duly in 

a ny part of the compan y's buildin g, except 
in the conductors' o r m ot ormen 's room . 

6. Talking t o Motormen- M oto rmen while 
operating_ ca r s a r e permitted to an swer 
question s of superio r offic er s an d to g i vc 
proper instruction s t o s tudent s onl y. A ll 
o ther conver sation with m otormen while ca r 
is in m oti on is fo rbidden . 

When slops a r c m ade at prinei pal street s, places of amusement, 
church es, o r a t any point where a considerable number of pas
senger s e nt er o r leave the ca r , con ductors mu st be on rear pla t 
fo rm until su ch p o in t is passed. 

13. A nnouncements.-Ann oun ce d istinct ly th e names of street s, 
p ublic pl aces and tran sfer points w h en approach ing the sam e. 

14. Re m ovin g Trolley-Do not r emove troll ey from wire at 
end o f run , o r elsewher e a t ni g h t, u nti l passen gers have alighted 
from ca r . 

15. R o ute Sig ns-See tha t rou te s ig n s are properly displayed on 
each h a lf t r ip. 

16. Ca rryi n g P ackages- Passen gers must not be allowed to 
ca rry bulky o r da ngerou s packages aboa r d cars. 

D o n o t in a ny way tak e possessio n of, or assume responsibility 
for, a ny package which a passen ger may bring upon the ca r , ex
ceptin g s u ch a r t icles as a r e to b e tu rned in to the Lost Article 
Depar t m en t. 

17. \Va tch in g th e Trolley-Keep yo ur hand upon the trolley rope 
w hen pas sing over switches, crossin gs, or go ing aro un d curves. 
S ho uld the t roll ey icaye the w ire, th e con ductor must at on ce pull 
down t he trolley a nd s ig n a l the m otorman to stop. A fter th e car 
has stopped r eplace the t roll ey on the wi r e, look aro und an d 
th roug h th e ca r a n d see if an y person s a r e boardin g or leavin g 
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7. Run on Time-Ca r s must n ever be run 
ah ead o f schedul e time, but mu st pass t ime 
po ints and leave termiri a ls promptly on time, 
unless una ,·o idably de layed. 

8. R a ilroa d Cross ings-Cars must b e 
b rp u g ht t o a full s to p , at a sa fe di stan ce, 
approaching steam r a il road crossin gs at 
g r a d e, and m otormen mu st n ot proceed 
until con du ct or has gon e ahead to the 

PLAT E 1.- POSITION OF CONDUCTOR 
\\'HEN ABOUT TU Cl \ 'E "D,\KGER" 

SI GNAL, FLAGGING TRAIN TO 
STOP, WITH R~D LAKTERN 

-SEE RULE I-6-a 

!'LATE 2.- PROPER MET H O D OF GffI;'\ G 
"STOP" SIGNAL WITH RED 

LANTE R N- SEE R ULE I4a 

ente r of cross in g, look in g both ways, and g iven th e "Com e ah ead ' 
signa l. Befo re sta rt in g, the motorman w ill lcok back to see that 
n o passenger s a r e getting on o r off; and in n o case proceed , even 
after th e conducto r 's s ign a l, un t il h e has a lso examined th e cross ing 
.:.nd satisfi ed himself tha t steam ca r s are n ot approachin g . 

When ther e is m or e than on e t rack the conducto r must r em ai n in 
adva n ce o f the ca r until the las t track is r eached. 

\ \Th er e crossing is protect ed by d er a il , interl ockin g plan t o r fl ag
man ( employed by t h e compa ny) thi s rul e d oes n o t app ly, special 
in s tructions b eing issu ed to gove rn. 

9. Sta rting Cars A ft e r Blockade-In the event o f a bl ockad e of 
ca rs fr om any cause, a ll ca r s in su ch blocka d e must n ot be sta rt ed 
a t on e time, but only s ing ly and a t s uch inte n ·a ls as will not burden 
th e fee d er 1 inc. 

10. R epo rting D efects-Conduct ors a nd m otormen w ill repor t 
to fo r em a n o r ins pecto r an y d efec t in ca r , tr ack o r wire wh ich 
n eed s imm ediat e attenti o n . 

1 I. H earin g. by Superintend ent-A h earin g w ill b e given by t h e 
s :1perin tendcn t to eve ry employee w li o d es ires to compla in . Re
pe rts o r suggestion s fo r the be tterm ent o f the ser vice w ill a lways 
r ece ive con sidera t ion . 

R ULES FO R CONDUCTO RS 

12 . B e o n R ea r P la t fo rm- R e m ai n o n rea r pl a t fo rm w h en not 
coll ect ing far es, keeping a lookout fo r person s desir ing to board 
ea r. 

K eep care ful wa tch of passengers to observe r equests to stop car. 

same; r ing two bells fo r the rnoton rnin to st a r t. See that passen 
ge r s keep the ir hands o ff th e troll ey rope. 

18. Keep ing Ga t es Closed- F ront and r ea r gat es o n c losed car s 
on th e side between the tracks mu st a lways be kept closed an d 
securely fastened ( wh en running on th e road ). O n open car s the 
guard ch a ins an d guar d r ai ls must be k ept fastene d on th e s ide be
tween th e tracks. \ Vh en gates o r ch a ins or t h eir fastenings a r e 
broken o r ou t of o rder, p r om pt r eport must be m ad e to fo r em an, 
in specto r or starte r . 

19. Housin g Cars-\V h en the ca r is run in the ho u se, e ither day 
o r night , a lways shut off lig hts, rem ove tro ll ey fr om t h e w ire ( if 
equ ipped with overhead t rolley) and turn t o position r eady fo r 
leaYing. a lso turn u p lon g itud ina l sea ts o f cl osed ca r s. 

T hi s app lies to roa ds having overhead t roll ey, r eady fo r leav ing, 
and turn up longi tu di na l scats of closed cars. 

20. Movi n g Fo rwa rd-O n closed car s, w h en st an di n g passen 
gers crowd th e rea r doo r , r equ es t th em t o " Pl ea se step forward in 
car." 

21. Seating Passengers-Sta ndin g passen ge r s sh o ul d be directed 
to vacant seats, a nd a n effo rt made to provide them with seats 
where poss ible. 

22. Assisting Passen gers-Elderly a n d feeble persons, and 
wo m en a nd chil d r en , sh o uld b e g iven ass istance getting on and 
off car , w h en poss ib le. 

2.3. D ogs in Car s- No cl ogs sh o uld be a llowed on a car except 
su ch small d ogs as can be car r ied in the laps of passengers. 
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RULES FOR MOTORMEN 

24. Stopping for Passengers-Keep a careful lookout on both 
sides of the street and bring the car to a full stop for every person 
who signals, except that when a car has considerable headway, is 
overcrowded, and another car follows within the same block (or 
200 feet) , passengers should be requested. to take the following car. 

Cars will stop on signal only at farther corners, at car 
stations, transfer points and at points as provided in 
~pecial orders. 

Do not stop cars so as to block cross streets or cross
walks. 

25. Churches and Hospitals-When passing a- church 
dnring the hours of service, and at all times when pass
ing a hospital , do not use the current and do not ring th e 
gung, unl ess necessary. 

26. Reversing Car-Never use th e reversing lever to 
~top car except to avoid a coll ision ur injuring a person 
or animal , or when the brake rigging is di sabled. 

Do not r everse the puwer when the brake is se t, but 
release the brake and reverse the power simultaneously, 
and, when the reverse lever is thrown in position, apply 
the current one point at a tim e, otherwise the fu se will 
melt or th e breaker will release. Sand should be used 
when making an emerge ncy stop. 

27. Passing Cars-Never run against the switch point 
of crossover when meeting a car, but slacke n speed suf
fi ciently to all ow the car moving in the opposite d irec
tiun to pass before striking switch point. 

This rule refers particularly to all crossovers having 
: witch points facing opposite to the direction in which 
the car is moving. 

28. 1 .caving Car-Never leave platform of car without 
t,,king controlkr handle , throwing olf the overhead 
~ wit ch and applying brake. Be careful to see that the 
!:ands point to the "off" mark before taking off con
i roll er handle. 

A great amount of power can be saved by using judgment and 
discretionin approaching stoppingplaces and switches by shutting 
off the power so as to allow the car to drift to the stopping place 
or switch without a too vigorous use of the brake. 

30. Throwing Overhead Switch-An overhead switch must 
never be thrown until power is turned entirely off, except in case 

r 

29 Economical U se of Curren t- In order to effect an 
economical us e of electric current, it is necessary that 
th e continuous movements of starting and increasing 
speed should be made gradually. 

PLATE 3.- l'OSITIUN UF CUNllllC1<1J{ 
WHEN ABOUT TO GIVE "PRO

CEED" SIGNAL WITH LAN
TERN-SEE RULE I-6-b 

!'LATE 4. - PROPER METHOD 
UF GIVING "PROCEED" 
!:>IGNAL WITH LANTERN
SEE RULE I-G-b 

In starting a ca r, let it run until the maximum speed 
of each notch has been obtained before moving handle 
next notch. 

Do not apply b rakes when the current is on. 
I lo not apply current when brakes are applied. 

t o the controller cylinder fails to turn when power is on. It must be 
thrown by hand only. 

31. Power off Li ne-When the power leaves the line the con
troller must be shut off, and the overhead switch thrown, the 

light switch turned on, and the car started 
only when the lamps burn brightly. 

32. Release Brakes Before Stop-When 
brakes are set to make a stop they should al
ways be released, or nearly so, just before the 
car comes to a standstill. 

33. \Vater on Track-When there is water 
on the track run the car very slowly, drifting 
with out use of power whenever possible, 
o therwise there is danger of burning out the 
motors. 

34. Sanded Rails- Never run on fre shly 
sanded rails with brakes full on, except to 
prevent a n accident, as the wheels are liable 
to be flatt ened when this is done. On cars· 
provided with sand boxes, in case of slippery 
rail, always san d the track for a short dis
tance before applying the brakes. 

35. " Spinning" of Wheels-Care must be 
taken, particularly during snowstorms, to 
avo id " spinning" o f the wheels with no for
ward or back movement of the car. 

36. Do Not Slide Wheels-On a slippery 
rail do not allow wheels t o slide; as soon as 
whee ls commence to slide the brake must be 
release d and reset. 

37. Do Not Oil Car-D o not oil or grease 
a ny part of a car. 

l'L.\TE 5.- PUSIT JON OF COND UCTO R 
\\' IIEK ABOUT T O GIVE "BA CK U P " 

SIG NAL , BY NIG HT, WITH 
LANTERN-SEE RULE T-6-c 

l'L\'l'E G.-PROPER l\IANNER OF GIVING 
" BACK UP" SIGNAL, BY NIGHT, 

WITH LANTERN-SEE 

SIGNALS AND THEIR APPLICATION 

T he following code of bell signals will be 
used in the operation of the car: 

38. Bell Signals-From conductor to 
motorman, to be 1;iven 011 motorman's signal 
bell: 

RULE I-6-c 

Do not allow the current to remain on when car is going down 
grade, or when passing over section' breakers. Endeavor to run 
car with the least amount of current, allowing the car to drift 
without the use of the current when it can be done without falling 
behind time. 

One Bell-"Stop at next crossing or station." 
Two Bells-"Go ahead." 
Three Bells-"Stop immediately." 
Four Bells-Given when car is standing-"Back car slowly." 
From mo'torman to conductor, given on conductor's signal bell. 
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One Bell-"Come ahea9." 
Two Bells-"Watch the trolley 

ductor." 
Three Bells-"Set rear brake." 

and danger signal to the con-
Conductor must never g ive signal to hack a ca r unless he is on 

rear platform and knows track is clear behind the car. 
PRECAUTIONARY RULES-ACCIDENTS 

42. Safety-The safety of passengers is the first consideration. 
All employees are required to ex
ercise constant care to prevent in
jury to persons or property, and in 
all cases of doubt take the safe side. 

43. P er rn ns Between Cars- Cars 
moving in opposite directions must 
not pass at points where persons 
arc stan ding between the tracks, 
but must be operated so as not to 
occupy hoth tracks at such points 
simultan eously. 

44. Patrols- When any police or 
fire departm ent vehicle is observed 
approaching (from any direction ) 
cars mu st be stopped until such 
vehicle has passed. 

45. Ambulances-Am bu lanc es 
must be allowed the right of way, 
and when approaching or passing, 
cars must be kept under control to 
avoid .::oliision. 

46. Warning to Passengers
Conductors and motormen must 
(in a polite way) endeavor to keep 
people from jumping 0 11 and off 
th e cars while in motion. 

PLATE 7.- POSITlON OF CON D UCTOR 
WHEN ABOUT TO GIVE "TRAIN 

PARTED" SIGNAL, BY. NIGHT, 
WITH LANTERN-SEE 

RULE I-6-d 

PL.\TE 8.-PROPER MANNER OF CIVING "TRAIN 
PARTED" .SIGNAL, BY NI<; IIT, WITH 

LA NTERN-SEE RULE I-6-d 

If such people attempt to ge t on 
or off the car while it is in motion, 
notify them politely to wait until 
the car stops. If passe ngers are 
leaving car while another car is ap
proaching from the opposite direc
tion notify them politely to look 
out for car on other track. 

Four Bells-Signal to conductor that motorman desires to back 
car. 

*Five Bells-Warning-" Pull trolley down to roof." 
Whenever a car in service is stopped. the motorman 

soon as he is ready to go forward, give 
two taps of the gong, after which, if the 
conductor is ready to proceed, he will 
give the regular "go ahead" signal-two 
bells. 

The motorman will answer the signal 
to stop from conductor by one loud tap 
of gong and two loud taps of gong after 
receiving the signal to go ahead. If un 
able to proceed immediately upon re
ceipt of signal motorman will wait for 
for another "go ahead" signal before 
starting the car. 

When. the car is standing and motor
man desires to back, for any reason, he 
will give the conductor four bells, but 
must not move the car until the con
ductor has answered with four bells to 
signify "all is clear behind." 

39 Danger Signals-Red lights or 
flags indicate danger, and when they 
are placed alongside the track cars must 
be run slowly and with caution. When 
placed on the track cars must come to 
a full stop until such signal is removed. 

will, as 

47. Standing on Steps-Do not 
allow any one to stand nn the steps or buffers , and never, under 
any circumstances . permit a woman or child to ride on the steps. 
They should be fully inside of the car before the signal is given 
to start. 

40. Signals Before Passing Obstruc
tions Near Track-Before passing any 
vehicle or obstruction close to the track, 
where passengers or conductor are liable 
to be injured while standing on the step 
of an open car, motorman must give two 
taps of signal bell as warning, reduce 
speed, and assure himself that all is 
clear before proceeding. 

!'LATE 9.-POSITION OF CONDUCTOR 
WHEN ABOUT TO GIVE "COME 

AHEAD" SIGNAL, BY DAY
SEE RULE I-9 

PLATE 10.-PROPER METHOD OF GIV
ING "COME AHEAD" SI GNAL, BY 

DAY- SEE RULE I-9 

41. Starting-Motorman must never 
move car (whether stopped on signal or for any other reason) 
without signal from conductor, and then only when assured that 
no one is getting on or off front platform. 

Conductor must never give signal to start when passengers are 
getting on or off. 

* This applies to roads having overhead troll ey. 

48. Leaving Car-When necessary for conductor to leave his 
car he must notify the motorman to protect passengers and car. 
Should passengers board car during absence of conductor , motor
man w:ll notify conductor of the number and location of such 
passengers upon his return. 

Cars in commission must not he left unprotrcted, either con
ductor or motorman always remaining in charge, 
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49. Exercise Care-Motorm en are cautioned to exercise great 
care when a vehicle is passing alongside of track ahead of car. 
Ring the gong vigorously to attract the attention of the person 
driving as a warning not to pull in ahead of car, and run cau
tiously until the vehicle is passed in safety. 

50. Passing Cars- When passing standing cars gong must be 
rung and car brought to slow speed. 

5r. Render Assistance-In case of accident , however _slight, to 
persons or property in connection with or near any car, th e 
motorman and conductor in charge of the sam e will render all 
assist ance necessary and practicabl e. In no case will they leave 
injured persons without first havin g seen that th ey are cared for. 

52. Medical A ttendance- Motormen or conductors are directed 
not to employ medical attendance to injured persons, except for 
th e fir st visit, in cases of personal in jury ; nor will they visit such 
persons at any other time afterward, unless specially in structed so 
to do by an officer of the company. 

53. Fatal Accidents-In the event of a fa tal accident it will not 
be necessary to blockade th e line awaitin g th e arrival of th e 
coroner o r any other o ffici al. If any accident occurs wh ere it is 
imposs ibl e to carry the body to a pl ace of shelter and security, 
motorman and conductor will p ut th e body on th e car and con vey 
it to some suitable place. 

54. Re port s to be Full and Compl ete-A fu ll and compkte re
po rt of every accident , no matter 
how tri vial, and whether occur~ing 
on or near th e car, mu st be made 
by th e cond11ctor. Accidents 
sometim es consid ered as not 
worth r eporting are often th e 
most seri ous, troublesome and ex
pensiY c. 

Th e condu ctor will obtain the 
name and r es idence in full of all 
witnesses on or near the car. 

The motorman wi ll assist the 
conducto r in secur in g th e names 
of witn esses whenever practi cabl e, 
and he wi ll be held responsible 
fo r any neglect to render assist
;i nce. 

In all cases full fa cts m ust be 
obtai ned an d stated in the reports 
a , fo ll ows: 

T he date, exact ti me. exa ct 
place, run and car num ber , and 
th e di recti on in whi ch th e car was 
mo\' ing, the nature of th e acci
de nt or colli sion, and the cause of 
it s occurrence. 

under any circumstances, give any information whatever concern
ing any accident, delay, blockade or mishap of any kind to any 
person except to a properly authorized representative of the com
pany. 

58. Responsibility for Damages-Employees will be held an
swerable for any damages caused by their neglect or carelessness 
or by disobedience of rules. 

59. Disabled Cars-The motorman or conductor of any disabled 
car, withdrawn from the track, must remain with the car until 
r elieved by proper auth ority or until car reaches depot. 

EJECTMENTS 

60. E jectm ents-No passenger shall be forcibly ejected from a 
car for any cause whatsoever without order of an inspector, 
starter or official of the· company, unless the conduct of the pas
se nger is dan gerous or grossly offensive. In such case the eject
ment must be made by the conductor with the assistance of the 
m otorman after the car has been brought to a stop, using "only 
sue h force as is suffici ent to expel the_. offending passenger with 
a reasonabl e regard for his personal safety. 

6r. R efu sing to P ay Fares-Transfers-When a passenger re
fuses to pay fare or presents a defective transfer, or ticket, upon 
whi ch, in th e judgment of the conductor, the. passengei; is not 
entitled to ride, the conductor must secure the names of as many 

witn esses to he fact as is possible, whereupon the 
car nrnst be stopped and the passenger requested 
to lean. If th e passenger fails to comply with 
such request, th e facts of the case must be 
brou ght to the attention of the first inspector, 
starter o r official. In all cases the passenger must 
he giYe n th e benefit of c1 ny doubt. 

\Vhen a passenger who refuses to pay fare re-

'----

T he full nam e and adcl re~s of th e 
aarty injured or whose vehicle wa s 
in colli sion (g-i\' ing the name of 
both the dri Yc r and the owner o f 
th e , ch icle). 

1\ sce rtai n the exten t of injuries 
or damage, if any, before leavi ng 
the spot . 

I'L\ TE 11.- PO SI TION O F COND L"CT O l{ 
WHEN ABOUT T O GIV E " DANGER" SIG
NA L, W I T H RED FLAG, FLAGGI NG Tl{AI N 
TO STO P, BY DA Y- SEE RULE I-9 

PLATE 13.-P ROPER METHOD OF GIVING "STOP" 
SIG NA L , W I T H R E D FLAG, BY DAY-SEE 
R ULE I-9 

I 11 ca se there has bee n an acci 
dent on th e car . and th e conductors chan g e ah ead, the conductor 
taking ca r o n ,,·hi ch the accident happened must secure the 
names of \\' itnesses as abo\' e. 

T n case a person is st ruck by a car afte r passing aroun d the r ea r 
of a standin g car, th e numbers of both cars m ust be obt ain ed, and 
both crews shall report accident. 

If an accident is caused by any defect o r damaged condit ion of 
car. co nductor mu st report th e sam e and it s cause. 

Accidents to employees wi ll be reported t he same as acc idents 
t o passengers. 

Any trouble or di s turbance of a boisterous e r quarrelsome char
acter whi ch occurs on a ca r , or t he ejectment of a perso n from a 
car, will be report ed as an acciden t. 

55. T elephone Info rmation- In case of accident im·olYing per
sonal in jury or serious damage to property. conductor wi ll t ele
phone at once to headqua r ters, g iving not ice and particulars of 
accident. 

In case of a blockade. where assistance is required to g et cars 
movin g, conductor of car in block must pe rfo rm this duty. E x
pense of t elephone message will be refunded upon application at 
office. 

56. R eport Acciden ts to I nspectors-Conductors and motormen 
will make a verbal report to the p.rst inspector or official of the 
company they meet of any acciden t, blockade or mishap of any 
kind. 

57. Give I nformation to Proper P ersons.-No employee shall, 

c;uest s to be allowed to leave the car, the car must be stopped 
«nd th e person permi tted to ali ght . 

62. Intox ication-No passenger will be ejected from a car. for 
mere intoxication, unl ess said passenger becomes dangerous or 
offensive.; such pas senge r must be th en ejected with great care 
and must be g uided until free from probable injury. 

63. Stealing Rides-A ny person caught stealing a ride on a car 
must nev er be pushed therefrom while it is in motion. 

64. Spitting on Floor-No passenger will be ejected from a 
ca r for spittin g on the fl oor. If a passenger violates the rule of 
law prohibiting spittin g, the conductor will call the attention of 
the passenger to the law prohibiting such conduct, and endeavor 
f" persuade passenger to desist. 

65. Get \Vitnesses-In case of ejectment, always get names of 
witn esses, and make report showing all the circumstances, the 
same as in cas e of accident. 

66. Where to E ject-Any person ejected from a car must be 
put off at a regular stopping place. 

No passenger will be put off at a point where likely to be ex
posed to danger. 

Particular attention must be paid to this rule during bad and 
inclement weather, late at night, or when a passenger is intoxi
cated. 

FARES AND TRANSFERS 

67. Collection of Fares-Fares must be collected promptly after 
passenger has boarded car. When more than one passenger or 
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party boards car at a time the fares must be rung up on the regis
ter in the presence of the party who paid it before any more fares 
are collected. Conductor must ring each fare from the · place 
where he collects it. Thus, a fare paid inside of car must be rung 
up from the inside, or from the platform if collected thereon. 

68. Change-When necessary to give change, conductors must 

other lines. Under such circumstances conductors of parallel or 
intersecting lines will accept transfer tickets accor dingly and will 
issue a transfer on a transfer if necessary . Th ey will also accept 
transfer passengers without tickets on orders from any inspector 
or authorized representative of the company, making report of 
same on back of trip report. 

PLATE 13.- FRONT END REGULAR 
TRAIN, WITH RED DASH SIGN, BY 
DAY- SEE RULE I-11 

PLATE 15.- FRONT END REGULA!{ 
TRAIN, WITH RED LANTERN .(\ND 
RED DASH SIGN, BY NIGHT-SEE 
RULE I-11 

PLATE 17.- FRONT E1'iD REGULAR 
TRAIN, CARRYING SECOND SECTION 
SIGNALS, GREEN AND RED DASH 
SIGN, BY DAY-SEE RULE I-1~ 

first register fare, and immediately thereafter give change. 
69. Register Rings-Conductors must be careful to see that 

register rings each fare and that dial shows it. 
70. Register Out of Order-In case the register gets out of 

72. Transfer Point Meetings-Motormen and conductors will 
be held equally responsible for leaving a transfer point so quickly 
as to prevent the transfer of passengers from an approaching car 
on a connecting line. 

PLATE 14.- REAR END REGULAR TRAIN, 
WITH RED DASH SIGN, BY DAY-SEE 
RULE I-11 

PLATE 16.- REAR END REGULAR TRAIN, 
WITH RED LANTERN AND RED DASJJ 
SIGN, BY NIGHT- SEE RULE I-11 

PLATE 18.- REAR END REGULAR TRAIN, 
CARVING SECOND SECTION SIG
NALS, GREEN AND RED DASH SIGN, 
BY DAY-SEE RULE I-12 

order the conductor must stop using it, make report of fares on 
back of trip report or on blanks supplied for that purpose, and 
report the fact to the first inspector or starter met on the road, 
and subsequently report to superintendent. 

71. Transfers in Blockade~-In case any line is blocked it is the 
desire of the company to c1rry passengers to their destination on 

I 

INTERURBAN RULES 

In addition to the rules hereinbefore given the following rules 
will be observed by crews of interurban cars: 

DEFINITIONS 

Train. A car, or more than one car, coupled together, display
ing signals. 
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Regular Train. A train represented on the time-table. It may 
consist of sections. 

Section-One of two or more trains running on the same 
schedule displaying signals or for which signals are displayed. 

Extra Train-A train not represented on the time-table. It 
may be designated as: 

Extra for any extra train, except work extra. 
Work Extra- For work train extra. 
Superior Train-A train having precedence over other trains ; 

a train may be made superior to another train by right, class or 
direction. 

Right is conferred by train order; class and direction by time
table. 

Right is superior to class or direction. Direction is superior as 
between trains of the same class. 

N ote-Superiority by direction is limited to single track. 
Train of Superior Right- A train given precedence by train 

urder. 
Train of Superior Class- A train given precedence by time

table. 
Train of Superior Direction-A trairt given precedence in the 

di rection specified in the tim e-table as between trains of the same 
class. 

N ote-Supcriority by direction is limited to single track. 

limits, switch, train orders, block, interlocking, semaphore, disc, 
ball or other means for indicating stop, caution or proceed. 

Yard-A system of tracks within defined limits provided for 
the making up of trains, storing of cars and other purposes, over 
which movements not authorized by time-table, or train order, 
may be made, subject to prescribed signals and ,regulations. 

Pilot-A person assigned to a train when the motorman or con
ductor, or both, are not fully acquainted with the physical charac
teristics or running rules of the road, or portion of the road, over 
which the train is to he moved. 

RULES 

I-1. Employees whose duties may r equire them to give signals 
must provide themselves with the proper appliances, keep them in 
good order and ready for immediate use. 

I-2. Motormen will be held responsible for the care and proper 
operation of the signal lamps and signals as well as the headlight 
on the front of the car. 

Conductors will be held responsible for the care of the tail lights 
and signals on the rear of the car. 

Motormen will see that their cars are provided with the follow
ing equipment, viz. : 

Two regular run numbers. 
Two "Car Following" signs. 

l'LATE 19.- F RONT END REGU LAR 
T RAIN , CARRYI NG SECON D SEC
TION SIGNALS, GREEN L ANT E R N , 
RED DASH SI GN AN D L ANT E R N, 
HY N I GHT- SEE R UL E I -12 

PLATE 20.- REA R ENl> REGULAR TRAIN, 
CARRYI NG SECON D ~ECTION SIGNALS, 
GREE N LANTERN. RED DASH SIGN 
AN D L.\ NTER N, BY NIGHT- SEE R ULE 
I-12 

l'L.\TE 21.- FRONT END EXTRA TRAIN, 
CARRYING \-VHITE SIGN WITH BLACK 
X, BY DAY-SEE RULE I-13 

T ime-Table-The authority for the movement of regular trains 
subj ect to the rules. I t contains the classified schedules o f trains 
with special instru ctions relat ing thereto. 

Schedule-That part of a time-table which prescribes the class, 
direction, number and movement of a regular train. 

Main T rack-A principal t rack upon which trains arc operated 
hy time-table, train orders or by block signals. 

Single Track-A main track upon which trains are operated in 
lioth directions. · 

Double Track-Two main tracks, upon one of which the cur
re nt of traffic is in a specified direction, and upon the other in 
the opposite direction. 

Current of Traffic-The direction in which trains will move on 
a main track under the rules. 

Station-A place designated on th e time-table by name, at 
which a train may stop for traffic, or to enter or leave the main 
track, or from wh ich fixed signals are operated. 

Siding- A track auxiliary to th e main track for meeting or 
passing trains , limited to the distance between two adjoining 
stations from which train orders may be received. ,J -

Fixed Signal- A signal of fixed location indicating a con
dition affecting the movement of a train. 

Note to defin ition of fixed signal: The definition of a "fixed 
signal" covers such signals as slow boards , stop boards, yard 

Two "X" signs. 
Four co mbination on classification lamps wi th oil. 
One headligh t. 
One red lantern. 
One red flag. 
Conductors will see that their cars are provided with the fol 

lowing equipment, viz. : 
One red flag to be carried on rear platform. 
One red lantern in such a manner as to be available for imme

diate use . 
I-3. Signs of the prescribed color must be used by day, and 

lamps of the prescribed color by night. 
I -4. Night signals are to be displayed from sunset to sunrise. 

When weather or other conditions obscute · day signals, night 
signals must be used in addition. 

VISIBLE SIGNALS 

I-5. Color signals. 

Color. Indication. 

(a) Red. 
(b) White. 

Stop. 
Proceed, and for other uses prescribed by the 

rules. 



SEPTEMBER 1 2, 1903.] STREET RAILWAY JOUR N,\L. 537 

1-6. Hand, flag and lamp signa ls. 

(a) 

(b) 

(c) 

Manner of Using. 
Swung across the track. 

Raised and lowered ver'
tically. 

Swung vertically in a cir
cle across the track, 
when the train is stand-
ing. 

Indication. 
Stop. (See plates Nos. 1 a nd 

2.) 
Proceed. (See plates Nos. 3 

and 4.) 
Back. (See plates Nos. S and 

6.) 

(d) Swung vertically in a cir- Train has parted. (See plates 
cle at arm's length Nos. 7 and 8.) 
across the track when 
the train is running. 

A flag, or the hand, moved in any of the directi ons a bove wi ll 
indicate the same signal as given by a lamp, except the "come 
ahead" signal, when used flagging railroad crossings, which shall 
be as provided for in Rule I-9. (See plates Nos. 9, 10, 11 and 12.) 

I-7. Any object waved violently by any one on or nea r the 
track is a signal to stop. 

AUDIBLE SIGNALS 

I-8. Whistle signals. 
Note-The signals prescribed are illustrated by "0" for short 

sounds; "-" for longer sounds. Th e sound of the whistl e should 

A succession of sho rt sound s of the whi stle 1s an alarm fu1 
persons o r cattle o n th e tra ck, and ca ll s the atten tion of trainm e11 
to danger ahead. 

I -9. In addition to the instructions contained in Rul e 9. which 
apply while cars are operating over city lines, cond uctors when 
flagging rai lroad crossings will use red la ntern at ni ght an d red 
flag by day ; both in manner prescribed in Ruic I-6. The red flag 
to be carri ed, roll ed up , under right a rm , and u sed only as a 
signal that crossin g is n ot clear and train m ay not proceed. 

I -10. The headli ght will be displayed to the front of every train 
by night. 

I-11. A ll re gular t rains will display on outside of front and rear 
dash, in place provided, a ·red sign wit h designating run number 
signals thereon by day, a nd , in additi on, a red signal light by 
night. (See plates Nos .. 13, 14, 15 and 16.) 

I-12. Each section of a t ra in , except the last, will display on 
outside of front and rear dash in pla ces provided, in additi on tn 
its red dash signs and its red signal li ghts, a g reen sign with the 
words ''Car Foll owi ng" thereon by day, and a green signal light 
a t night. (See plates Nos. 17, 18, 19 and 20.) 

I-13. Extra trains will di splay on outside of front and rear dash 
in place provided a white sign with black ""X" thereon by day, 
and, in addition , a white signal light at night (See plates No s. 
21, 22 and 23.) 

An ex tra train at night will di splay on outsi<k of rear da sh i11 

PLATE 22.-REAR END EXTRA TRAIN, 
CARRYING WHITE SIGN WITH BLACK 
X, BY DAY-SEE RULE T-13 

PLATE 23.-FRONT END E XTR A TRA I N, 
CARRYING WHITE SIGN WITH BLACK 
X AND WHITE LANTERN, BY N I GHT
SEE RULE I -13 

l'LATE 24.-REAR E~D EXTRA TRAIT\ , 
CARRYING WHITE Sr<; N WITH BLACK 
X, WHITE AND R E D LANTERNS, nY 
NIGHT-SEE RULE I-13 

be distinct, with intensity and duration proportionate to th e dis
tance signal is to be co nveyed. 

(a) 

(b) 

(c) 

(d) 

(c) 

(f) 

(g) 

(h) 

Sound. Indication. 
-- -

----

-----

-00 

00 

00 

0000 

Train has parted. (To be re
peated until answered, as pro
vided for in Rul e I-6 (d.) 

Flagman return from west or 
south. 

Flagman return from east or 
north. 

To ca ll the attention of train s 
of the san, ~ or inferi or class 
t o signal s di . ,layec! for a fol 
lowin g secti on. 

'\pproaching pullic crossi ngs 
at grade. 

An an swer to any ·ignal (ex
cept train parted). 

Motorman's call for signals 
from switchtenders, watch
m en, trainm en and otl. ers. 

Approaching station s, jut ctions 
and rail :-oad crossin:·s at 
grade. 

place provided, in add iti o n to its other signal s, a red signal light. 
(See plate No. 2..J-. ) 

USE OF SIGNALS 

I - 14. A signal imperiectly displayed or the ab~cnce of a sign;tl 
a t a place where a signal is usually shown , must be regarded as a 
stop signal, and th e fact reported to the despatcher. 

I - rs. The gong mu st be rung on approaching eve ry public road 
crossing and until it is passed; a nd th e whistle must be so und ed 
iooo ft. from the crossing. 

I -16. The unnecessary use of either the whistle or the bell i~ 
prohibited. They will be used only as prescribed by rule o r law , 
o r tr, prevent accident. 

I - r7 . Watchmen stationed a t publi c road and street crossings 
must use red signals only when necessary to stop trai ns. 

I -18. Express train s, work train s and extras mu st keep out or 
the way of a regular, and clear it s time at least 5 minute5. 

I - 19. A train fai lin g to clear th e main track by the time re
quired hy rule , must be protected as prescribed by Rule No. I -.23. 

I-20. Unless so me form of b lock signals is used, cars must keep 
at least r mile apart when running a t speed. 

I -21. Work extras will be assigned workin~ limit s. \Vithi11 
these limits such trains mu st move with the current of traffic. 

I -22. Trains must approach the end of double track and junc
tio n~ prepared to stop. 
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I-23. W hen a t rain stops or is delayed, under circ ums tances in 
which it may be overtaken by ano ther train, the conductor must 
go back immediat ely with stop signals a sufficien t distance to 
insure full protection. When recal led h e m ay return to his car. 

The front of a train must be protected in th e sam e way when 
necessary. 

I -24. Switches mu:St be left in prop er po sition aft er having been 
used. Co nductors are responsible for the position of the switches 
used by them, except where switch tenders are stationed. 

l -25. Both conductors and motorm en are responsible for t h e 
safe ty of th eir trains and, under conditions not provided for by the 
,.. . ..Jes, must tak e every precautio n fo r their protection. 

I -26. In all cases of doubt and nn certainty the safe course must 
be taken to guard against accident . 

I -27. Wh en a trai n crosses over to , or obstruct s th e other track, 
unl ess o th erwise provided, it must fir st be pro tec ted as prescribed 
by Rul e I -23 in both direc tions on that t r ack. 

I -28. Trains must use cauti on in passin g a t r ai n receiving or 
d isc ha rg in g passengers, and must n ot pass between it and th e 
pl atfo rm at whi ch the passengers are being rece ived or di scharged. 

•• 

E. G. CONNETTE, 

T. E. M ITTEN, 

\ V. E. H ARRINGTON, 

RonT. M c C U LLOCH, 

TRAIN ORDERS AND TRAIN SIGNALS FOR INTERURBAN 
ROADS. 

nY CTL\R LES A Crn >:'-:S 

Tt is but stating a self-e,·ident truth to say that the fi r st and para
moun t consideration in the operation of any high-speed suburban 
or interurban electric road must be th e sa fety of passengers an d 
tr ains. To this ~lement all otheh must be subserved even at the 
expense of the prescribed schedules, but it mu~t be clearly borne 
in mind also that complete sa fety is dependent very largely upon 
the mai ntaining of schedules and the regu larity and punctuality 
wi th whi ch t rains move. Rules and regulations that are drawn so 
conser va t ively as to interfere needlessly with the movement of 
tra in s may very easily introduce a new element of danger to say 
nothin g of defeating the purpose for which the road is operated, 
namely, the moving of passengers and merchandise with prompt
ness and despatch. 

In asmuch as the conditions under which elec tric interurban rail
ways operate are beginn ing to approach very closely the conditions 
pertaining to steam r;ii lroad operations, and, taking into con
si deration that steam rai lroads have been rnnni ng many years 
before electric traction was introduced, it would appear that elec
t r ic ra ilway managers could profit by studying and adopting many 
of the rul es and methods of operation which have been adopted as 
, tancl ard on the steam ro;ids and which may· be considered the 
sun- iva l of the fittest after years of evoluti on. This is par ticularly 
trne as reg;irds methods of despatching train s. Years of study and 
experi ment on the part of those responsible for th e operat ion of 
,team roads in th is country have resulted in the ,,Joption by prac
tica lly all of the prominent trunk systems oi Lertain r ules an d 
methods, which, it is sugges ted, are in the main applicable to elec
t ri c railway operation. 

Time will not be taken here to review ;r, detail the rules as com
monly accepted by the prominent roads fo r t he management of th e 
operating departm ent. T he members of the convention a re doubtless 
familiar with their general tenor, and to these who care to continue 
the study into detai ls, it is suggested that copies of the book of 
mies as used by the Pennsyh·ania, New York Central, or any of 
1he other large systems. can probably be obtained by application to 
the respective operat ing department.;. A t tent ion is also direct ed 
to the fact that tl1e code of inte ru rban rules presented to thi s con
n ·ntion by the committee on standard ru les is patt erned very 
::losely after the rules in ,·ogue on the best managed steam roads. 

For the handling of train orders, the steam roads almost uni
versa lly employ two olanks, known respectiveiy as F orm 19 and 
Form 31. Form r9 is a blank upon wh ich th e operator writes the 
order as he receives it from the despatcher, which is at once re
peated back and the " O. K." of the despa tcher is th en given and 
proper notation , with time, noted thereon; a copy of thi s order is 
handed by the operator to the train crew to whom it is addressed. 
\Vith order blank, Form 19, no receipt is obtained from the train 
crew and no means are provided for knowing absolutely that the 
order has been received and understood by those who are to 
execute it. 

Form 31 is a blank upon which the operato r wri t es the message 

as he receives it from the despatcher. After the message has been 
repeated back and the despatcher 's "O. K." received, those to whom 
the order is addressed must sign their names to the blank, after 
which the operatc r must again repeat the message back to the 
despatcher in the presence of the waiting trainmen, and in addition 
mnst transmit the sign atures of the trainmen and secure the de
spatcher's "complete" before the order becomes operative. The use 
of this form gives a considerable element of security, but it is not 
recommended for electri c r ailway service owing to the delay caused 
by compelling the t rainmen to wait a t the station until their signa
tu res have been t ran smitted and the " complete" response received. 
vVith a frequent service of many small units the delays from this 
source would be very considerable and render the method pro
hibitive. 

A s a compromise bet ween Form 19 and Form 31 a modification 
of both is suggested for use on interurban electric roads. Thi s 
blank is here designated as F orm 21. With thi s blank the train
men sign their names to the order at the operator 's office ; they then 
each take a ca rbon copy of the order and immediately proceed with 
their car, without the delay incident to the transmitting of their 
signatures as required with Form 31. In detail the method of 
usi ng· the for m is as fo llows : Despatcher telegraphs order for 
trainmen to operator. The operator takes down the message on 
Form 2r. making at the same t ime-by means of carbons-as 
many copies as may be necessary ; the opera tor repeats the message 
back to despatcher ; if correct, despatcher wires "complete" and 
operator marks the blank "complete." All this is don e prior to the 
ar ri val of train. Wh en the train arrives the crew thereof goes to 
th e operato r 's offic e ;ind fi ll s in on the blank, in places provided, 
I he fo llowin g informati on : . Number of section ( if train is being 
operated in more than one sect ion ) , number of run, number of 
train and ti me. J'he order is then sign ed for by both conductor and 
motorman, who mnst each take a copy of same, with their names 
th ereon , in places provided (as a receipt therefor) , before they 
depa rt. The operator retains one of the copies for file in his office. 
If one or more unit s are being operated as sections of a single train 
number the operator makes a suffic ient n umber of copies to give 
each conductor and motorman of all the sections a copy thereof. 
T his blank is being used with excellent results by the International 
Railway Company on its interurban lines, including one single 
track line 37 mi les in length, on which cars are operated at a 
maxi mum speed of 55 m. p. h., with cars operating in each direction 
at intervals of 30 minutes, together with a large number ,of freight 
and express trains between regular cars. 

I t is not out of place to say here a few words concerning the 
relative merit s of the telegraph and the telephon e as the medium 
for t ransmitting messages from the despatcher to the operators 
along the line. It is t rue that mos t steam roads use the telegraph 
and most electri c roads use the t elephone fo r despatching purposes, 
and fo r electr ic railway operation opin ion appears to be divided as 
rega rds the relati ve mer its of the two systems. The management 
of the Intern ati onal Railway Company believes there is little to 
choose as bet ween the two syst ems, and that either one will prove 
;idequate if properly installed and properly maintained. The cost, 
o f wire and instruments of either system will be about the same, 
an d either system is liable to disarrangement if not properly 
watched, although the telephone is per haps more susceptible to dis
turbing influences than the telegraph. With either 'the telephone or 
telegraph system it is desirable to have operators at every regular 
meeting place to r eceive and record messages, or in lieu of opera
tors, a t least some method of recording the checking of messages 
as they are received by th e train crew. 

In further elucidation of the m ethod of despatching with the use 
of Form 21 the fo llowing is added: 

A ll orders issued by despatcher are copied in a book kept by 
him for that pttrpose in the fo llowi11 i_:; manner: Order whP.n re
peated back by operator is copied fr. this book word for word. All 
operators receiving an order r<>~eat it back, the despatcher entering 
it in this book word fo r ·,,ord as it comes back from the first 
operator, and underscori,1g each word as it comes back from the 
second operator and so on unt il all operators receiving the order 
have repeated it k c:k. 

D espatchers anJ operators are supplied with a form known as a 
train sheet to assist them in keeping track of the movement of all 
trains. ; 

A daily ilegister is kept at all single-track terminals for the 
purpose of / trainmen reg ister ing their trains therein. On one page 
northbottnkl t rain s are entered ; on the opposite page southbound 
train s. ;'1.'rainmen, in places provided, fill in the following informa
tion: S ection n umber, run number, tra.in number, signals carried, 
time, stgnature ot conductor an d motorman ( or engineer). 

A ll regular movements of trains are governed by the printed 
time--table, which is defin ed as " The authority for the movement 
of r(•gular t rains subject to the rules." The time-table contains the 
class ifi ed schedules of trains with special instructions relating 
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thereto. All movements of ex tra an 1 special trains and of regular 
trains when off schedule are governed by special orders issued by 
despatcher in the regular way. 

The system of train signals in use by the Int ernational Railway 
Company is praetically the same as that presented to thi s conven
tion by the committ ee on standard rul es, and it is not neeessary to 
repeat them in this connection. 

In the matter of signals the International Railway Company 
adheres very closely to the methods accepted by steam railroads. 
In the adoption of signals, ete., we have eonsidercd the fact that 
steam railroad man agements have been advancing in the seienec 
of railroading for many years, while the elect ri e road is in it s 
infancy. \Ve naturally felt , therefore, in avail ing ourselves of their 
knowledge and experi ence, we were m aki ng a wise m ove in any 
event until something better and newer de\'elops. 

It should also be noted that the International Railway Company 
does not use flags as markers. It has been obsen·ed that when a 
train is runnin g at speed the 1110\'ement thereof eauses the 0ag, 
to hang straight to the rea r, eon sequently, they are not plainly 
diseernible by the erew of an opposing train ; in place of flags for 
designating a ear following, nm numbers, ete., a metal dash s ign 
is used, these ' signs being abo ut 8 in ,;;. x 8 in s. They have been 
found very sati sfaetory. 

After all has been said and done, safety, together with regul arity 
and ptmetuality in the operation of any elec trie railway system, do 
not depend so much upon the methods of despatehing, or the rules 
adopted for the management of employees, as they do upon the 
way in which the rules are observed by every indi \'idual in the 
organization fro,n the manager down to the swit ch boy. An in
different set of rules rigidly and eonsistently en fo rced and ob
served is far better than the best eode of regulations, half-hearted ly 
o r ineonsistently enforeed. T he opera ting organiza tion eonst itutes 
a huge and complieat ed maehine, and the integrity of the whole 
depends solely upon the smoothness and accuraey with which each 
of the individual eogs fits into it s allotted place and performs its 
allotted funetions. A rigid, never ceas,ing. ne\'er r elenting inspee
tion of every eog is the first r equisit e to the effiei ent, eeonomieal 
and safe operation of the huge meehani sm in the modern inter
urban eleetrie railway. 

----♦----
RECENT STEAM TURBINE DEVELOPMENTS 

BY W. L. R. EMMET, GENERAL ELECTRIC COMPANY 

When the writer agreed, some months ago, to present a paper 
to this meeting, he fu lly expected that its subj eet matter would 
mainly eonsist in a record of praetical results accomplished with 
eommereially operating machines, and that such matter would be 
fu ll enough to justify its presentation and discussion. Some month s 
ago a paper was presented to the American Philosophieal Soeiety 
on th is same subject, which has since gone the rounds of the 
press. This paper dealt at some length with our expeetations eon
cerning the new steam turbine developments now going on at 
Seheneetady, and whieh is different in many respects from the 
maehines now being built. 

The seant array of established facts in this paper, and the rather 
liberal presentment of expeetations have ealled forth some critiei sm, 
particularly from European turbine builders. Sueh eritici sms are 
not unnatural under the cireumstances, and we are naturally eager 
to demonstrate to the world the soundness of the elaims upon 
whieh the General Eleetric Company and its eustomers have based 
such large undertakings. 

The writer had confidently expeeted that before this date the 
5000-kw turb ine recently instal led at Chieago would have been 
fully tested and verified, and that its results could be here pre
sented to the member·s of this association who are so deeply inter
ested in the suecess of developments of thi s kind. We have fallen 
a little short of this expeetation, through sueh unforeseen delays as 
are usual in such cases, but still have produeed result s whieh a re 
highly interesting and suggestive, although no eomplete tes ts have 
yet been made. The machine has been installed in the new station 
of the Commonw.ealth Electrie Company, which is probably the 
finest and best equipped station in the world, and has been eon
nected to its regular equipment of boilers and condensing facilities. 
It has been started without any hiteh or delay, and has been-ope
rated repeatedly at full load, and under a variety of eonditions to 
test its performance. It has operated with .a wonderful steadi
ne ss and perfection, has governed perfectly from full load to no 
load with only 2 per cent speed variation, and has in every re
spect shown itself to be a thoroughly desirable operating machine. 
A test of steam economy was also very carefully conducted on 

thi s machine , very perfect faci li ties for weighi ng water and main
taining a steady and accurately measured load having been pro
vided. Unfo r tunately, the resu lts of these test s were fo und a ft er
wards to be entirely indefinit e, since a large leakage of circulating 
wa ter, through a mi splaced valve, into the steam space of con
c!enser was discovered

1 
whieh water had been weighed in connec

tion with the condensed steam. W hen thi s was di scovered it was 
too late to ascertain wi th certainty the amount of this leakage at 
the time of test. The flow with no load, however, indicated that 
thi s leakage was ve ry large, and the general inference drawn from 
our test is that a very fine steam eeonomy was shown. W c wil l, 
howe,·er, refrain from making any positive statements on this 
~nbjeet until we have obtai ned tests whieh are absolutely tm· 
questionable. All the condit ions in conneetion with the running 
of thi s machine have given very favorable indieations. The ma
chine is eonnec ted so that the eondensed water pa sses from the 
hot well through a heater, and is pumped direetly baek into the 
boile r. This whole system was in operation and worked perfectly . 
T he water return ed to boilers was, of eourse, entirely free from oil 
and qui te clear, exeept at ligh t load, when the leakage from the 
ri\·er appreeiably d iseolorcd it. The plant operated at full load, 
with fo ur 500-hp boilers fir ed out of the eight which have been 
provided fo r 'each machin e. T hese boiler s were fired /with 
Il linois eoal on ehain g rate~, and their performanee of the work is, 
in itself, an indieation of good economy. 

After thi s t est run the maehine was taken apart for the purpose 
of making a minor intern al change, which wa s thought to be de
si rable. T he maehine will not be required for service for some 
mont hs. and our desire is to get it in th e Lest possible eondition in 
ad\'ance of the time wh en it will be required to earry a la rge winter 
load. The machin e will probably he ready to run again with in 
about a \\'eek or ten days, and co nelusi\'e tests wi ll then be made. 

In order to properly und erstand the signifieanee of the suecess
fu l starting of thi s machine, it is neeessary to review the hi story 
of its design, and to eompare it with engines of other types: After 
the experiments with M r. Curtis' steam turbine invention<; had pro
ceeded for several years, ce rtain experi men tal result s were ob
tained whieh seemed to j u<;ti fy the produetion of commereial ma
chin es, and it wa, decided to bui ld a eommereial machine for use 
in the Schenectady \Vorks. A 6oo-kw machine, with horizontal 
shaft wa5 designed, the mechanieal arrangements being in mo~t re
spects in aecordance with the plans which Mr. Curti s had fonn!i'd 
pre\'ious to that time for buil di ng the turbines , This maehin e was 
built and t ested nearly two yea rs ago. 

These tests showed a high steam eeonomy, and it was very soon 
after dec ided that the performance of this machine justified the 
building of other eommereial machines, whieh eould safely be re
lied upon to perform as good or better results. The question of 
meehanical design for these larger maehines then beeame a mat
ter of f.rst importanee. The steam eeonomy eonld safely be ex
peeted to conform elosely to that of the machine whieh had already 
been tes ted, but the whole quest ion of cost and eommercial de
si rabi lity depended upon the mechanieal construetion adopted for 
aecompli shing the desired result s. 

It was decid ed at thi s time to build a steam turbin e unit as 
large as the largest engine-driven genera ting unit in the eountry, 
and as the result of thi s decision the design of t he maehin e now in 
Chieago was made up after a great amount of thought and st udy. 
T hi s des ign embodied many very radical features, as eompared 
with other engines, turbines, or maehines of any eharaeter. T he 
shaft is verti ca l ; the whole weight of the revolving part is borne 
hv an oi l film deli vered by a pressure pump to the lower bearing; 
tl;e delivery of steam to turbine is controlled th rough a system <>f 
electrieally operated individual valves worked by a small eon 
troll er something after the manner of multiple un it train eontrol 
systems, the centrifugal governor moyes the eon troller. The re
vo lving field is mounted upon the same shaft with the turbine 
wheels, and the stationary portion of the generator is supported by 
the stationary portion of the turbin e, th e whole building up into 
the general for m of a vcrtieal cylinder about 25 ft. high. and about 
14 ft. in diameter. The to tal weight of the turbine and gener ator 
is about 400.000 lbs., and its eapacity is 5000 kw at full load. It is 
eapable of running at about 75 per cent overload eo ndensin g, and 
at n earlv full load non -condensing. 

T he question as to why the vertieal shaft design wa s adopted 
for thi s unit has often been raised, and many doubts and cri t ieisms 
coneerning it have been expressed. It is not easy to explain all the 
reasons which lead up to it s adoption, but it may be said that the 
compactness and simplicity of this unit, which are it s most marked 
charactcristies, arc largely due to the merit s of this design. With 
the vertical shaft arrangement all lateral strain ic; removed from the 
bearings whieh align the shaft and all defleetion of the shaft jg 

avoided with a minimum number and length of bearings. This 
matter of properly supporting shaft and keeping it exaetly eentrat 
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and in perfect al ignment is an important one where small clear
ances are desirable wi th a large diameter in the revolving part. To 
carry such weights as are necessary in the revolving part of this 
large unit many very large bearings would be required if the shaft 
was in a horizontal position. An elaborate system of forced lubrica
tion with artificial cooling would be necessary in connection with 
these bearings, and a failure of any of these bearings 
would occasion serious danger to the operation of the 
machine. If this machine were built in a horizontal position it 
would be very difficult to so support the wheels that their clearances 
would not be affected by sagging of shaft or looseness in bearings, 
and also, it might be difficult to place them with such a relation to 
each other that the clearance would not be affected by expansion of 
the shaft. In the vertical design the space between wheels is re
duced to a minimum, the supporting structure is perfectly sym
metrical and cannot be in any way distorted or put out of line, either 
by mechanical or steam pressure strains, or by the effects of expan
sion. ' 

The oil pressure step bearing at the foot of shaft supports the 
whole revolving element in a balanced position by perfectly sym
metrical suspension and preserves the exact relation of level be
tween the stat ionary and re,·olving part<;. As long as this step 
bearing fills its functions a multitude of mechanical difficulties 
and uncertainties are overcome. 

At the time this design was adopted there was no good precedent 
for the support in this manner of such a weight operating at so 
high a speed, and there were many predictions of failure, examples 
being quoted where similar methods had fail ed with water wheels 
and. ot her machines. It seemed clear, however , that with proper ar
r:rngcments the operation of this bearing must be stable and re
liable, and since forced lubrication was necessary to success in any 
ca se, it seemed advisable to put it where it would accomplish the 
greatest number of good resu It s. 

Experience with a number of ma chin es has fully justified our 
dcci <; ions in this connection. The bearings ha ve nm perfectly with 
an inappreciable amount of fricti on and when properly supplied 
\\'ith oi l operate with perfect steadiness and regularity. In one 
rc.,pect these bearin gs have agreeably surpri sed us, that is , tney have 
heen much less injured by stoppages of oil than we expected. In the 
course of our experiments imperfect pumping arrangements have 
been used, and repeated failures o f the oil flo w have been experi
cnced, but in no case has any damage to the machine resulted. Even 
the cast-iron blocks which con stitute the step bearing, are as a rule 
not des troyed. Our experience has been that they cut and heat 
whcn the oil supply is removed. but in all cases the surfaces have 
ground th emselves to an operating condi tion after the oi l fl ow is re
ne\\' ed, so tha t the machine could be continued in operation. This 
lllight not always be the case, but it seems quite certain that the 
d,1111age could never be as serious a,; that wh ich would result from a 
fai lure of the lubr ication system where heavy weights are carried 
,m high -speed hori zontal bearings. • 

In our newer machines we are prov iding a heavy stationary collar 
below the lowest wheel which can be used to support the wheels in 
case the step bearing is removed, and which would serve as a brake 
tn bring the machine to rest in case the step bearing should cut 
enough to allow the wheels to se ttle to a dangerous degree. Our 
experience has been that there is very little tendency to settlement 
nf the shaft in case o f such cutt ing, and this latte r function of 
the collar will presumably seldom be call ed into requisition. 

The oil for step bearin gs and al so fo r the upper bearings of ma
chines is delive red by a small electrically driven pump which 
operates continuously from the exciter circuit . In most of the 
large plant s where we arc in sta lling turbines, we have recommended 
in addition to these electrical pumps, a weighted accumulator, with 
steam pump arranged to keep it full automatically. This accumula
tor with its steam pump afford s an automatic reserve for the lubri
t'ating system. Its capaci ty is such tha t there would be ample time 
to shut down the units, e,·en if everything in the station should be 
~topped by the bursting of a boiler or steam pipe. 

T he 5000-kw machine in Chicago is the second of our vertical 
shaft turbines to be put into operation. The first machine of this 
type was one of 500-kw capacity in stalled by the Newport & Fall 
River Street Railway Company. Thi s machine has been in daily ope
ration since last June. During all this time its daily operation has 
hecn indispensable to the service of the plant, and there have only 
hcen two or three interruptions of a few minutes each which could 
he charged to its defects. It has, however. developed some minor 
troubles which have been the cause of some annoyance, and 
which it has been Yery difficult to correct, owing to the almost con
t inuous operation of the machine. \Vith new types of machinery 
which have to be put in service without any period of experiment
mg some such di ffi culties and delays can hardly be avoided. 

The only serious troub les at Newport have been with parts of 
governor and with ,·ah·es which have given ouc owin!?" to o,·er-

strain of springs or other mechanical causes which are easily cor
rected. These troubles have occurred as the result of continued 
service, and are being rectified as rapidly as it has been possible to 
analyze their causes and apply suitable remedies. Nothing has 
happened which suggests the possibility of a serious difficulty, and 
it can be safely predicted that a condition will very soon be reached 
in which the turbine can operate for an indefinite perjod with a 
very small expense for care and renewals. 

Our machine at Newport has been tested and has shown results 
decidedly better than the reported tests of steam turbines of other 
makes, but the conditions have been such that we have reasons to 
believe that decidedly better results can he produced with slight 
changes in nozzles and adjustments of pressure. Up to the present 
time we have not been able to experiment with this machine or 
properly analyze its performances, owing to the almost constant 
requirements of service. We are, however, installing a second 
machine at Newport, and very soon expect to make a proper 
analysis of its performances and to bring both machines to a repre
sentative condition. All the experience which we can gain with 
these early experiments if, of course, available for the prevention 
of similar troubles and mistakes in other plants. 

One important matter in connection with the introduction of our 
turbines has been the establishment of proper condensing facilities 
in order that the great benefits of high vacuum might be realized 
to the greatest possibl e extent. In turbines which we have tested 
the steam consumption has been reduced from six to seven per cent 
for every additional inch of vacuum above 25 ins. Such a reduction 
is, of course, very important and justifies large expenditures upon 
condensing apparatus. The fact that the turbine may be better 
than a condensing engine with equal vacuum must not be con
sidered a reason for assuming that a condenser which is good 
enough for the engine is also good enough for the turbine. The 
selection of condensi ng faci lities should be governed by the 
economic possibilities. 

We have recently designed for some of our large new "turbines 
surface condensers which themselves constitute the base and sup
porting structure of the machine. These condensers are of very 
ample cooling surface, and are so arranged that the maximum de
gree of vacuum is obtainable with a given amount of water. One 
feat ure of our turbine which is very advantageous in obtaining a 
high vacuum, is that it can be easily so arranged that the air leak
age is reduced to zero. The two points where the shaft passes 
th rough the casing are fitted with packings which are kept sealed 
by steam. Another advantage is that there is no oil in the steam, 
and consequently that the exterior of condenser tubes is kept per
fec tly clean. Se,·eral turbines with condenser bases are now being 
built, and it is probable that there will be a large production of 
machines of this type. 

I have mentioned above that no oil comes in contact with the 
steam in these t urbines, and I need hardly call a ttention to the great 
importance of thi s fact . The condensed water can be delivered 
directly back to the boilers and all possibility of trouble in boilers 
from oil, dirt or scale is eliminated. Even in plants where feed
water is good and cheap, this constitutes a great advantage, since 
a considerable amount of heat is saved by using the condensed 
steam on account of its higher temperature. There is, however, 
no such a thing as perfectly pure and clean natural water, and 
there are few boilers that in their average working condition are 
perfectly clean. Cleanliness in boilers improves circulation an,l 
evaporation, prolongs life and constitutes, therefore, a very dis
tinct and definite advantage. 

The designs of these first machines, started at Chicago and 
Newport, are now about two years old. They were entered into 
upon the basis of a Yery limited experience with the turbine, and 
nothing to guide us other than the theoretical possibilities which 
previous tests had demonstrated. The period which has elapsed 
since the conception of these designs has been occupied in a battle 
with the innumerable difficulties attendant upon the production 
on a very large scale of radically new devices. When we became 
convinced of the practicability and the advantages of our designs, 
we determined that the possibilities could only be developed quickly 
through production on a large scale, and by a concentration of force 
upon the work. We consequently decided upon guarantees 
which we felt certain of fulfillment, and upon prices which would 
be attractive to our customers, and have taken a large number of 
orders for machines of several sizes. We now have on our books 
contracts aggregating more than 200,000 kw. in steam turbines 
generating units. A large proportion of these machines are now 
either fini shed or well under way. 

This immense production has been introduced at a time when our 
regular manufacturing facilities were strained to the utmost, and 
when the difficulty of obtaining or sparing good men was very 
great. The trials and difficulties of such an undertaking are hard 
to describe. A vast amount of very expensive special machinery 
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!ias had to be assigned and built , and almos t eve ry step has re
quired thought and experimenting. In such new work the average 
man cannot be made to advance with the same confid ence that ho 
does on established lines. H e pres upposes the possibility of diffi
culty or failure, and is constantly being brought to a halt and mak
ing mi stakes that he would not make under different circum
stances. Important processes are handled carelessly, and unim
portant ones a re unduly deliberated over. The stra in is incessant, 
and an abundance o f fa ith is r equi red in those who wo t1ld direct 
such work. 

As the work of developing these des igns has advanced, experi 
ence has shown the possibi lity of bett er and s impler methods, and 
the s teady continuan ce o f experim ent s has extended our knowl edge 
n f the theoretical pos .~ibil itics. Consequ ently new designs ha vc 
lieen proposed and developed, and we now have in production a 
large number of machin es which we consider g rea tl y superior tt• 
those which a re now lieing put into se rvice. T his process of ex 
perimental development will continue, and the production an<l 
test of each new machin e will ex tend our knowledge and make 
possible further ad va nces. 

Om machines at N ewport and Chicago and oth er machines of 
about th e same date, are uf what we ca ll the " two-stage" type. 
The Newport machin e has two compartments, with th ree rows o f 
moving buckets in each compartment, and the Chicago machine 
has two compartment s with fo ur ro ws -of moving buckets in each 
compartment. Our later large condensing machine have fo ur 
-; \ages or compartment s, with two ro ws of moving bucket s m 
each. All the detail s of their des ign have been worked out in suclt 
a manner that their construction is g reatly s implified, an d the s team 
economy will presumably be much in creased. 

Thus, such successes as we may accompli sh in the future will he 
the result of the large experience which responsibility fo r our 
exi .sting work ha.s entailed. \11/e have been th ro ugh long trials, 
and have combatted many predictions of failure, but the fac ts 
::,eem to indicat e that we have succeeded, and to promise that we 
will in future accompli sh great er successes. 

THE EXCURSION TO SCHENECTADY 

Upon invitation of the General Electric Company, an excursion 
was made from Saratoga on the afternon of Thursday to the 
Schenectady works. The excursion was one of the largest in 
which the A ssociation has ever participated. The train of ten ca rs 
which left the Saratoga station at about one o'clock was fill ed with 
delegates and others, in all about 700. A large number of ladies 
participated in the trip. Schenectady was reached at two o 'clock 
and the train was nm on a s iding into the ya rds of the General 
E lectric Company. H ere the party was met by a la rge number of 
representatives of the host, headed by Mr. J. R. Lovejoy, and con
ducted to the gallery of the new turbine building, where a bountiful 
repast had been prepared. The extent of the building can be 
rea lized from the fact that thi s large number of persons were 
seated at tables which occupied considerably less than one-halt 
of the gallery area. 

The dinner supplied by the General El ectric Company consisteu 
o f a number of courses, and was heartily enj oyed. At the close ot.' 
the repast Vice-Pres ident Ely expressed the appreciation of the 
Association to the representatives of the General Electric Com
pany present for their hospitality in entertaining the Association. 
A trip wa s then made through a number of the departments of the 
works, including the motor department, assembly department, in 
which were several Baltimore & Ohio electric locomotives, and the 
turbine department , which latter received specia l attention. While 
the delegates were inspecting the machinery, the lad ies in the 
pa rty were g iven a trolley ride by E. F. P eck, general manager of 
the Schenectady Railway. The cars were decorated express ly fo r 
the occasion . T he return was made by special train from Sa ratoga, 
where the party arrived about 6 :30 p. m. 

A pleasant incident of the occas ion, and one which was known 
to only a few un t il after the return to Saratoga, was the presenta 
tion to Mr. Lovejoy, by the members of the staff of the ra ilway 
department, of a handsome silver punch bowl. T his occurred dur 
ing the morning at a meeting held in the office of sa les agents of 
the railway department, called by Mr. Lovejoy to di scuss the com
ing entertainment. The presentation was decided upon, some t ime 
ago, as a testimonial of the high regard of the railway sales agents 
of the company for Mr. Lovejoy, and took place at the terminat ion 
o f the informal discussion on Thursday morning, much to the 
surpri se of the recipient. The gift was greatly admired by those 
who had an opportunity to see it in Mr. Lovejoy's office during the 
t rip to Schenectady. 

Also upon th e in Yi tat ion o f E. F . Peck, g eneral manager of the 

Schenectady Ra ilway Company, a number of those who took part 
in the General E lectric trip to Schenectady made an inspect ion of 
the local trolley system in a pri va tc car provided fo r the purpo se. 
T his party was made up o f about twenty-fi ve delega tes, and in 
cluded Mess rs. Vreeland, E ly, W . J . Clark, J . G. Whi te, J. H . 
McGraw, J ohn I. Beggs and others. A run was made fir st over 
the Troy di vision and the ca r then came back and made another 
nm over the line which runs a lmost as the crow fli es direct from 
Schenectady to Alba ny. N ot only did thi s t rip give an opportunity 

SOi\lE OF THE VET E RANS OF "HORSE CAR DAYS" AT 
"T II E CONVENTION 

to take a g lance at the car houses and other plant s of the company, 
but every opport un ity was afforded to inspect the magnificent work 
that has been done in roadbed and line const ruction. I t may, in 
fact, be questioned whether there is a better equipped system in 
the coun try, or one which is handled wit h greater ingent1ity and 
progress iveness, the result being that the receipts of the compa ny 
have been increasing with leap s and bounds. Refresh ment s were 
proYided 011 the specia l ca r, and at the close of the trip ~r r . Peck 
was most hea rt ily and deserved ly thanked by all who had en joyed 
the Schenectady Company's hospitality. 

••• 
OTHER EXCURSIONS 

In add1 t1on to the t rips to Schenectady and Lake George, a num
ber of other tr ips were provided the vis itors to Saratoga. T hrough 
the courtesy of the H udson Valley Rail way Company, an entertai n
ment was prov ided \Vednesday evening at Saratoga Lake, which 
was enj oyed by a number of attendant s at the convention. The 
ca rs ran every 15 minutes throughout the evening, ca rrying pleasurt' 
seekers to the lake during the early part of the evening, and r eturn
ing with them after the close of the enter tainment. 

On Friday afternoon a number of the delegates took advantage 
of an invitation from the Hudson Valley Power Transmission 
Company and were dri ven from Lake George to the immense new 
water-power plant of the company, located at Spier Fall s. T he 
fea tures of th is water-power development were described in the 
convention number of the STREET RAILWAY JouRNA L, and those 
who parti cipated in the t ri p were well r epaid for the excursion. 

A number of delega tes also made the occasion to take many of 
the attractive trips which arc so n umerous in the vicin ity of Sara
toga. Among these probably the most popular of the short excur
sions was th at to Sara toga Lake, and t he National Electric Com
pany con tributed to the pleasure of a number of the delegates by 
engaging se veral automobiles and making this run frequent ly dur 
ing the convention. 

STEAM TURBINES FOR LONG ISLAND CITY 

Th e vVes tingho use Machine Company h as secured the o rder 
for the largest t urbo -generato rs in the world. T hese will he in
,; ta ll ed in the Lo ng I sland City power ho use of the new Penn sy l
vania ter min al, and wi ll consis t o f three 5500-kw Lnrbo-gen erator 
un its. 



EXHIBITS AND EXHIBITORS AT SARA TOGA 

The exhibiti on of apparatus in conn ection with the conventions 
was fa irly representative, although the local conditions m ade it 
impossible to show h eavy m achin ery in operation , and this de
tracted somewhat from the value of t he display as a whole. 
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F onda, J ohn stown & Gloversville Railway, of Gloversville, N . Y., 
but was unable to complete them in time. These cars are of a 
very modern type, and were described in detail in the Souvenir 
edition of th e STREET R AILWAY JOURNAL. 

THE FRA N KLI N ROLLING MILL & 
FOUNDRY COMPANY, of Franklin, Pa., 
manufacturer of the tripartite steel pole, had one 
of its three-part street poles on exhibition. These 
poles are made by rerolling old rails, and a given 
strength. of pole can be made at less cost than in 
a tubula r pole. G. V . A. Conger, superintendent 
of the pole department, was in charge of the ex
hibit, where sections of metal used in various 
weights of pole were shown, as well as one full
sized pole. 

THE I N T E R NATIONAL REGISTER 
COMPAN Y, of Chicago, was represented by A. 
H . Woodward, pres ident; John Benham, vice
president; W. H . Brown, secretary, and F. B. 
Hall , master mechanic. Neatly displayed were 
samples of the well-known standard types of 
New Haven and International fare registers. In 
cases were d isplayed lines of register fixtures, 
employees' badges, . punches and trolley cords. 
An interest ing feature of the exhibit were the 
original drawings for the numerous unique and 
timely adver tisements published by the company 
in the STREET R AILWAY JOURNAL and other tech
nical papers during the last year. 

EX III J: lT <>F 'JllE l N T l·'. RJ'\.\ T l< >N.\L H !~< d ST E I{ CC >~l l'. \ N Y 
THE VAN DORN & DUTTON COMPANY, 

o f CleYelancl , showed samples of its well-known 

T here· were ma ny intl:re st in g indi Yi cl ua l ex
hi bits, however, and t hese arc illu strated and 
describ ed in the fo ll ow ing pages : 

T H E CONSOLl D:\ TED CA R FE.l:'\DER 
COMPANY, of New York. rqire-.,ented hy 
A lbert C. \Vooclworth, genera l managn; E. C. 
Hall , D. Boncnfaut, and G. II . I Inllin g:--11·o rth , 
exhibited the Yarimh types of the ·· r•ro1·iden ce·· 
fender, manufactured hy thi s company. The 
company had, al,;;o, on exhibition the Ca mpbell 
snow broom and the 1\1 ilkn ca r sll' p lifter. 

THE ST . LO l 11S CA R CO:\lP,\~Y ex
hibited it s car sea ts, arc headlights and int er ior 
arc ligh ts for car lighting. G. J. Smith. assi~t
ant super in tendent. was the company\ rcpre
sentatiYe. l\ l r. S mith found many old fri ends 
among master mechanics. to \\' ho,;;e rank s he 
fo rmerly belonged. In fact, l\l r. Smith ad Yo
ca ted the formation of a street rail\\'ay ma'-lt·r 
mech anics' association years ago, and is g reatly 
g rat ifi ed now at seeing his iclcas carried out in 
the A merica n Railway Mec hanical and E lect rical 
Association . T h is was the fi r st appearance of 
the new int erio r arc lighti ng system at a con
\"entio n. T he company expected to have also 
ex hibited one of th e m·,,· ca rs built for the ~~'t-1.-, ~ 

AGO. JLL 
tNG MAGNETIC ADH 
rREfTGAl!S"!d LOGOM 
PENSIHG wrm THE USE 

E. Tti 'E. 1:'FFICI 
RESENT BR 

. EXHIBIT OF THE i\ L\ GN ETIC EQl'IP::\ IEN'T COi\I P.\NY 

EXllIBIT O F T I-I E PECKIL\ M i\iA N l,1F ACT u R I NG COMPANY 

lin e of track scrapers, gears, pin ions and armature lifts. The Van 
Dorn-E lliott Electri c Company, an affiliated company, showed its 
armature coils, fi eld coils and commutato rs. W . A. Dutton and 
J. N. E ll iott were in cha rge. 

THE OHI O BRASS COM P AN Y. of Mansfield, undoubtedly 
had more vi sito rs th an any o ther exhibitor. The company had a 
large stand, devo ted exclusively to entertainment. It was richly 
fu rn ished and decorated wi th palms and fl owers. The great at
t raction was th e fact t hat the company took fr ee photo graphs of 
l:very ca ller. Each day, from 8 a. m. to 6 p. m. , th ere were in con
stant operation two photoscopes, furni shed by the General Auto
matic P hotograph Company, of New York. Photographs were 
turned out at the rate of better than one per minute. Each was 
encased in a fr ame appropriately inscribed with the company's 
n am e and line, and it pro ved a souvenir which was retained and 
worn. Over 7000 of these photographs were taken during the 
week. Th e co mpany rented two cottages for the week, and sev
eral of th e ro om s were given up to entertainment. In cottage E 
were displ ayed sample cases showing the company1s well-known 
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lin e of overhead material and rail -bonds. A n ew bond, known 
.:.s Type F, was shown in several va rieties. In this the wires co m e 
out at the sides in stead of direct from the ends, g ivin g better 
flexibility and more room where working close to a bolt. A n ew 
soldered bond, known as Type G, was also featured. The leaves 
are forged together at th e end, and it is claim ed there is no in
creased res istance at the ends. The representat ives pr esent were: 

THE ATLAS R AILWAY SUPPLY COMPANY, of Chicago, 
made an attractive exhibit of its well-known rail-joint, which is 
adap ted for all types of rail s. Those ir. attendance were: J G. 
i\1cMichael, president, Chicago; R. P.. Kent, secretary; C. D. 
Po rterfi eld, New York representative; M rs. McMichael and Mi ss 
Rogers. 

THE BRUCK SOLIDIFIED OIL COMPANY, of Boston, 

EXHIBIJ' OF THE MYERS SAF.l!.TY CAR 
, STRAP 

EXHIBIT OF THE BRADY Dl{ASS COl\I
PANY 

EXHIBIT OF THE LUDLOW SUPPLY 
co:MPANY 

EXHIBIT OF THE COLUMBUS STEEL 
ROLLING SHUTTER CO MPANY 

EXHIBIT OF THE PETER Sl\1ITH 
HEATER COMPANY EXHIBIT OF THE WHEEL TRUING 

BRAKE SHOE COi\IPANY 

EXHIBIT OF THE CELLULOID COM
PANY 

EXHIBIT OF THE DETROIT TROLLEY 
& MFG. COMPANY, MASSACHUSETTS 
CHEi\II CAL COJ\IPANY AND THE AL
LEN & l\ l ORRlSON BRAKE SHOE & 
MFG. COi\IPANY 

EXHIBIT OF THE SfAN DARD VITRI
FIED CONDUIT COi\Il'ANY 

C. K. King, secretary ; N. M. Garland, New York manager ; J C. 
W'arren, Jr., New York ; A. L. Wilkinson, general sales manage r ; 
George A. Mead, chief engineer; E. F. Wickwire, traveling repre
sentative; F. Jameson, traveling representative; Max A. Berg and 
E. R. Mason, of Porter & Berg, Chicago representatives; Otto M . 
Uthoff, of Watts & Uthoff, St. Lot1is agents, and W . J. Keenan, of 
I ettingill, Andrews & Co., Boston, New England rcprc~c ntati vcs 

Ma ss .. rcprcscntrd by J. W . Bruck, vice-president and general man 
age r, exhibited, solidified in variot1s fo rms, oi l, both in a liqt1id 
and solid state. Mr. Brt1ck demonstra ted by act t1al expc-riments 
right in his booth the proce8s of tt1rning liqt1 id oi l into a solid state. 
Liq t1id oil was turned into a solid mass in less than two minutes, 
ancl remained in a column 3 ft. high. T his column withstood the 
rays of th e su11 withot1t the least sign of melting or di sintegrating 
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This oil is meeting with great success in all parts of the United 
States Some of the leading street railway companies in this 
co1111 try have adopted Bruck solidified oil for motor and journal 
lubrication, as well as power-house service, 

THE MAGNETIC EQUIPMENT COMPANY, of Chicago. 
the concern which has the device for increas ing the traction of 
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wheels on rails by means of magnetism, had a small model car 
equipped with the magnetic adhesion device, which demonstrated 
the principles co,ered by this company's patents, C, A Ballard , 
treasurer ; B, H , H oney, secretary; \V, B, Frazier, chief engineer, 
and \V. T, Davidson. general representative, were on hand ex
plaining the apparatus. 

THE LE VALLEY VIT }E CARBON BRUSH COMPANY of 
New York, represented by J, V. Clarke, president, W. H. Ball, 
and L Clarke, had on exhibition all styles of carbon brushes, in all 
shapes and sizes, The company gave aw--iy a sample set of carbon 
brushes for any style of motors made. 

THE GARTON-DANIELS COMPANY, of Keokuk, fa, was 
represented by its secretary, J, V. E, Titus, who was able to show 
to those interested a set of test recently conducted by D, C, and 

EXHIBIT OF THE II EY \\' 00D BROS, & \\'AKEFIELD COMPANY 

f 
EXHIB IT C F TIIE i\IAYE R & ENGLUND COMPANY AND THE 

PROTECTED RAIL BOND COMPANY 

Vv. B, Jackson on cars equipped and non-equipped with the "auto
motoneer." The tests showed 7½ per cent saving in energy con
sumption in fa,·or of the cars having the automotoneer, and a great 
reduction in maximum current used, 

THE STERLING-MEAKER COMPANY, of Newark, N. J., 
represented by J. Albert Stowe, president, and H. E. Beach and E. 
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W . Hinman, exhibited all types of the Sterling-Meaker registers, 
Sterling brakes, trolley stands, and various fittings and appliances 
manufactured by this company. There was also on exhibition a 
model of a reversible seat fi x ture for open cars. Most reversible 
backs have the rubber tips, which strike against the seat. The 
obj ection to this arrangement is that, being on top of the back of 
the seat, mischievous passengers can cut off the rubber or mutilate 
it until it is useless. T he Sterling-Meaker Company has reversed 

E XHIBIT OF THE WEBER RAILWAY JOINT ..\l.\N UF.\ CTURINl; 
COMPANY 

EXHIBIT OF THE PITTSBURG REDUCTION COMPANY 

th e position of the rubb er ; in stead of having it on the top of the 
back support, it is placed on the seat itself. 

THE RAILWAY JOURNAL LUBRICATI NG COMPANY, of 
Chicago, showed the new j ournal lubricator just put on the open 
market, and used for some time on the A urora, Elgin & Chicago 
Railway, and on s team roads. This lubricates by means of ball
bearing lubricating wheels, which run in oil and carry the oil onto 
the journal. Stare Brothers, of Chicago, were both present in the 
interests of thi s company. 

THE ARCHBOLD-BRADY COMPANY, and Fred M. Locke 
Manufacturing Company, of Syracuse, N. Y., made a joint exhibi t 
of insulators, which was very interesting to the electrical man, be
cause of the extremely high voltages for which some of the recent 

insulators are designed. As large as some of the 6o,ooo-volt insula
tors of three years ago seemed, they are dwarfed by recent produc
tions. For example, some of the three and fou r part Locke insula
tors now made arc 15 ins. in diameter, umbrella-shaped, with two 
or three petticoat pin sleeves und erneath. Besides the insula tor 
exhibit a high-voltage te~ting plant , such as is used by insulator 

EXHIBIT OF THE STANDARD PAINT CO..\l PANY 

EXHIBIT OF THE ECLIPSE CAR FENDER CO..\ll' .. \ :/1:Y 

manufacturers, was in operation, and delegates were shown the 
effect s of high voltage discharges. The transformer used in testing 
,,as one from the \Vorccster Polytechnic Institute in charge of 
W alter Goddard, of that inst itution. It is one of the highest voltage 
large transforme rs in the country, giving up to 175,000 volts. Fred 
M. Locke, W. K. Archbold, Paul T. Brady, l\I. A. Dunne, and J. R. 
McIntyre were in attendance. 

THE BUCKEYE ELECTRIC COMPANY, of Cleveland, was 
represented by W. R. Bonham, of the Chicago office. 

THE WALWORTH MANUFACTURING COMPANY, of 
Boston, had its interests looked after by H. L. Rideout. 

THE POSITIVE RAILWAY SANDER COMPANY, of Lan
caster, Pa., was one of the new concerns appearing at this conven-
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ti cn for the fir st time. It has a sand box of truly remarkable con
struction and performance. No moving parts come in contact with 
the sand. The sand feeds simply by the rocking of the box, and 
yet th e shape of the box is such that _the sand never feeds; except 
when desired, although the opening is large and unobstructed, and 

EX HIBIT OF T H E TAYLOR E L ECTR I C TRUCK COMPANY 

..... 
. RF:LJJl.BLE; 

)TATES ELECTRIC SIGNALS:. 
FOH _ -'ti 

RIC RAILROADS '"" 
C 51(,\ ,\l(O \\[SI MIIJO~I.IASS 

EXHiilIT OF THE FRANKLIN ROLLING l\IILL & FOUN DRY COM
PANY 

consequently not clogged by sticks and stones, nor can such ob
structions break the feeding mechanism, Besides the box the com
pany has a valuable plan of supporting the spiral saml pipe so that 
it wi ll feed onto the rail on curves on double-t ruck cars. Charles 
V. Rote, vice-president, and Park E, Shee, secretary, had the 
appa ratus on exhibition. 

THE UNIVERSAL CAR BRAKE CO MP ANY, of Lancaster, 
Pa., made an exhibit of its combination track and wheel brake. 
'l his brake is operated by a solenoid magnet, taking power from the 
trolley. This company also has a sand box which is extremely 
simple in constrnction, which feeds the sand from a wheel somewhat 

E XHIBIT OF THE ROBI NS CONVEYING BELT COMPANY 

EXHIBIT OF THE LORAIN STEEL COMPANY 

EXHIBIT OF THE BULLOCK ELECTRIC MANUFACTURING COM
PANY 

similar to an undershot water wheel. The feed wheel forms the 
bottom of the hopper. J oseph Cullman, John F. Brimmer, I. Levi, 
William M. Deal and Richard Brimmer composed this company's 
representation, 

JOHN A. ROEBLING'S SONS COMPANY, of Trenton, N. J ., 
had U lysses G. Tingley in attendance. 
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THE BALTIMORE RAILWAY SPECIALTY COMPANY, of 
Baltimore, which makes ball -bearing center and s ide bearings for 
supporting car bodies on swivel trucks, and which does an extensive 
business on steam roads, showed its Norwood 
center and side beari ngs, anti al so a combina
ti"o n center and sid e bearin g to be used under 
the center of the ca r , which practi cally do es 
away with the nec ess ity of ex treme tilt s. In 
the center bearing made fo r elect ri c cars, the 
draft of the m otors, a~ well as the load, co mes 
upon the balls. Great savin g in track wear at 
switches and curves is clai m ed when ball-bear
ing supports are used for the car body. In a 
test made by th e M. C. B. Association com 
mittee in 1903 thi s was the only center bea rin g 
to turn under a load of 37 tons witho11t cut ti ng. 
the flan ge pressure in thi s case bein g only 58 
lbs. It is used on 100 st eam roads. J ohn E . 
Norwood, th e inventor, was in attendance. 

R. W. CONANT, o f Cambridge, Mass., ex
hibited his bond-te sting and motor a rmature 
and field coil testin g app aratus, and som e 
samples of defect s fo und by the use of hi s t est
ing in st ruments. The Conant appara tu s fo r 
loca ting weak m otor fi elds is used by a number 
of companies, and was very well spoken of in 
some of the discuss ions that took place in the 
mechanical and el ectrical convention. 

for interurban cars. It also has a mahogany arm rest, and a brass 
grab handle on the corner of back for use of standing passengers. 
They also show the shifting foot res t and pedestal base giving rcom 

THE 0. M. EDWARDS COl\IPANY, of 
Syracuse, N. Y , represe nted by 0. M. E d
wards, J. E. Simons and G. G. Norris, ex
hibited a disappearing window for street car 
service. The sill of th e window is pulled h ori
zontally outward, then the window is let clown 
and the sill goes back to its original position, 
coverin g up the top of th e window below th e 
sill. When the window is to be closed the sill 
is again pulled outward and the window, oper
ated by a Hart shorn roller, comes up of itself 

ELECTRO-PNEUl\!ATIC TURRET CONTROLLER IN EXHIBIT OF THE WESTING
HOUSE AIR BRAKE COMPANY 

until it is closed. The t ension of th e spring 
on the roller can be regulat ed from the inside of the car by a 
small socket wrench. 

HEYWOOD BROTHERS & WAKEFIELD COMPANY, of 
Wakefield, Mass., and N ew York city, showed their well-known 

EXHIBIT OF THE WESTINGHOUSE AIR BRAKE CO MPANY 

Wheeler reversible seats, upholstered in rattan, plush and artificial 
leather. Their No. 4 S. F. has a high three-part back with head 
rest, and the seat cushion has spring edge, making a luxurious seat 

under seat for small baggage. O ne of th e seats that was show n had 
slat seat and back, similar to those furnished by this company for 
120 Brooklyn semi-convertibl e cars. They were represented by 
Bertram Berry, of New York ; F. H. H enry, of \ Vakefi eld, l\fass. 

THE STUART-HOWLAND COMPANY, of Boston, Mass., in 
pa rlors of the Grand U nion H otel, made an elaborate exhibit of it s 
specia lties, feat uring its varied lines of overhead material. Six 
types of bracket arms were shown, together with thirty-six types 
of troll ey ea rs, several of which were hammered and bent to an 
extreme right angle, thereby demonstrating thei r wonderful plas
ticity, which in no wise injured their t ensil e strength. A con stant 
How of visitors were entertained by H. W. Smith, from head
quarters in Boston, and H. De Steese, from the New York branch 
office. In addition there was shown th e standard '' III rib" wheel, 
Ham sand boxes, tro lley catches and retriever, swivel trolley harp , 
bayonet troll ey harp, signal bell s, and S-H spiral brand trolley 
rope. It is interesting to note that thi s exhibit was the most elab
orate ever made by this company, and the wonderful growth of its 
business during the past three years speaks volumes fo r the pro 
gressive policy and spi rit which has been displayed. 

THE H A M SAND-BOX COMPANY, of T roy, N. Y., repre
sented by President A. W . Ham, exhibited its trolley catcher s, and 
the well -known Ham sand box in the parlors of the Stuart-Howland 
Company on the second fl oor of the Grand Un ion. Mr. Ham had 
also on exhibition a new swivel trolley harp, which is a genuin e 
novelty. T he harp has a horizontal swiv el adj ustment through a 
radius of about 3 <legs., thus enabling the wheel to fo llow curves 
with extreme ease. The wire at all times is in the center of the 
wheel, r educing the liabi lity that the troll ey will jump the wire. 
this po int alone is one g rea tly appreciated by all who have had 
troubl e with the wi re cutting through the edges of the wheel. 

THE CELLULO I D COl\IPANY, New Yo rk exhibited vari 
ous styles of curtain materia l for open and closed° ca rs. Thi s cur
tain materia l is waterproof on bo th sides. The advantages of this 
fact can readily be appreciated in the 11se of this cl oth for open 
car service. O n rainy days, when the curtain is wet on the out
side, it can be ro lled up wi tho ut affecting in the least the inside, 
or dry side, of t h e curtain. The compar, y also had on exhibition 
several ca r seats, upholstered with " T exo cl erm," a form of arti 
fi cial leather manufactured by the Cellul o id Company. \V. S. 
S il lcocks and \V. C. Crosby were th e company's representatives. 

HAROLD P. BROWN, of New York. of course exh ibited his 
various types of rail -bonds and track drill appliances, and also 
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his motorman's mirror, which has been recently adopted by a 
number of large roads in different parts of the country. Mr. 
Brown is also putting on the market a n ew fuel mix ture, called 
"Brillium,'' which faci lita tes the burning of poor coal to such an 

'l ll E lHULL 11£.\ D<]l'.\HTERS 

extent that much Letter evaporation per pound oi coal i,; , h 
tained, In fact, the result s sa id to b e obtained would ~ann- of 
Arabian Nights talcs were not an engi11cer of '.\tr. Brown' s repu
tation not behind the statement s. Erillium it1el was being u~c <l 
under so me of the boilers o f the Grand Uniun Jiot el during the 
convention. It is a powder which is mixed with coal and cinders, 
and gives most surpri sing evaporation r esults. i\lr Brown di s
tributed an interesting circular showing the great sa ,. ing effected 
by using " Brillium" at the Grand Union H otel, Saratoza, 

THE STANDARD POLE AND TIE COI\IPANY. New 
York, exhibited the round Southern cedar pol es, octagon and 

EXHIBIT OF \\ lLLL\i\l \\ ' lL\RTOX, JR, & COMPANY 

:-qua rc, and yello w pine; Florida h eart pine cross-arms. and 111-

sul a t o r pin s, The exhibit was neatly and attractively arranged 
aro und the platform and exhibit booth of the Consolidated Car 
Fender Company. F. L. :'.\Ierritt and E, G. Chamberlain were the 
re p re sen ta tives. 

THE GLOBE TICK E T COMPANY. of Philadelphia. exhibit
ed samples of its transfers and ticket s. A feature was made of 
the Ham patent transfer, which has stubs for morning and after
noon. vV. C. Pope, vice-pres ident; P. C. Snow, Eastern repre
sentative; D. C. Griffith and \Vestern representative were present. 
H. N. Brmvn, of the Duplicate Transit'r & Rebate Company, of 
Norfolk, Va. , held forth at this stand. 

THE OHMER FARE REGISTER COMPANY, of Dayton, 
Ohio, featured its new No. 4 register, which is designed for inter
urban use, and has twelve classes of fare and transfer records. It 
registers and prints the date, the trip number and a record of 
cash and ticket fares , including mileage. A section of a car was 

shown, demonstrating the use of the device on summer cars, 
where it is desirable to enable the cond,1ctor to register fares from 
either running board. Samples of the other well-known types of 
registers were shown under operating conditions. These people 

are meeting with unusual success in introducing 
their goods on Western roads, and have recently 
sold the following equipments to coast systems: 
Oakland Transit Company, fifty; Los Angeles & 
1:-'acific Railway, seventy-seven; Los Angeles 
Street Railway, 350; Pacific Electric Railway, 
140; Portland Railway, 200. The demand from 
all other sections of the country is also showing 
remarkable gains, and the company is preparing 
to enlarge its factory to twice the present ca
pacity. John F. Ohmer, vice-president and gen
eral manager; J. H. Stedman, secretary; H. 
Tyler, W estern representative; W. E. Hinman, 
Eastern r ep resentative; C. W. K:itteman, SoMth
ern repres entative, and H. A Eckert, general 
representative, were present. 

THE SPEER CARBON COMPANY, of 
St. Iviarys, Pa., displayed a large case contain
mg samples o f its large line of carbon brushes. 
A n attractive paper knife was distributed to 
friends of the company. J. S. Speer and G. P. 
Tryling were present. 

THE CONTINUOUS RAIL-JOINT COM-
PANY OF AMERICA, of Newark, N. J., ex

hibited samp1es of several s tyles of it s well-known rail-joint. W. 
A. Chapman, of Bos ton; S. P. Mc Gough, of Chicago; W. E. 
Cla rk, of Newark; B, M. Barr. of New York; L. F. Braine, of 
Newark, a nd \V. J. Bradley, o f Troy, were on hand. 

THE LUDLOW SUPPLY COMPANY, of Cleveland, at
tracted considerable attention with :ts very efficient Cleveland 
track drill , which wa s arranged for electric motor drive. The 
device was shown in ope ration , and o n uumerous tests holes were 
dri lled by o ne man in twenty-nine to thirty-five seconds. The 
device was fully described and illustrated in the Souvenir edition 
of STREET RAILWAY J OURNAL. Col. 'vV. E. Ludlow and James 
Ludlow were present. They also explained the features of the 

·/1 __ _ ' 

EXHIBIT OF L. C. CHASE & COMPANY 

Garry pneumatic pit jack, and the Kt.eler curtain fixtures for 
which th e company is agent. The Federal Manufacturing Com
pany, of Cleveland, which manufactures the last-mentioned de
Yice, was represented by E. L. Ludlow and H. E. Keeler. The 
Keeler fixture has an eccentric fastene:-, by the use of which the 
two edges of the curtain remain constantly in parallel, no matter 
at what position the curtain may be gripped for raising or lower
mg. The company has recently taken J. very nice order from the 
Metropolitan Street Railway, and another from the Rochester 
Raiiway. 

THE AMERICAN STEEL & WIRE COMPANY made no 
exhibit, but it was well represented by II. G. Greenberg and C. S. 
Knight, Jr., of Chicago, and F. A. Keys, of New York. 

THE WHEEL TRUING BRAKE-SHOE COMPANY, of 
Detroit, displayed its "tried and true" brake-shoe, which is used 
by about 500 roads in this country. It is so well known that a de
tailed description is not necessary at !his time. The company is 
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pleased at this time to announce that Judge Hazel, of the West
<::rn district of New York, has handed down a decision affirming 
the validity of its patent, and adjudging that a certain defendant 
has infringed the same, and ordering a decree for perpetual in
junction, and accounting for damages. James M. Griffin and Mrs. 
Griffin were present. The latter had a fine sou
venir deck of playing cards for the ladies. 

JOHN C. DUNER, of Chicago, showed th e 
Duner sand box. The former is well known 
through its use by all the Chicago elevated 
roads. The movement of the door is controlled 
by one pin projecting upward into a guiding 
track. Double wire gates for summer use can 
be operated by the same attachments. The 
Duner sand box is made in two types for either 
constant or intermittent discharge. A wire agi
tator moves up and down through the sand each 
time the hopper is tilted. 

THE W. T. VAN DORN COMPANY, of 
Chicago, showed its well-known Van Dorn au
tomatic couplers for elevated and surface cars. 
They are made in eleven sizes, and the com
pany is bringing out a heavier draw-bar than 
heretofore made. vV. T. Van Dorn was present. 

makes the statement that its wheels have been adopted as stand
ard by a large majority of the leading roads in the country. The 
Star wheel is made of pure copper, especially treated, which gives 
it a softness combined with a high degree of toughness, making 
an extremely durable wheel. It is claimed that as high as 35,000 

THE ALLEN & MORRISON BRAKE
SHOE & MANUFACTURING COMPANY 
displayed its new steel back brake-shoe, the 
well-known Detroit insulating machine, and 
a new insulating compound known as "Thebest." 
This preparation is said to be free from acid, 
it dries quickly and the higher the temperature 
the greater the resistance. Donald Rawson, 
superintendent, was present. 

HEADQUARTERS OF THE GENERAL ELECTRIC COMPANY 

THE FEDERAL SUPPLY COMPANY, of Chicago, manu
facturer of steel wool journal packing, the Miller car box re
ceptacle, the Robertson ash and cinder conveyor and the Toltz 
automatic ash pan, was represented by W. B. Walker. The com
pany is meeting with phenomenal success in introducing its steel 

EXHIBIT OF THE NATIONAL ELECTRIC COMPANY 

wool packing, particularly in the foreign field, due, the company 
states, to the foreign circulation of the STREET RAILWAY JOURNAL. 
Recently the company shipped eight tons of packing to China, 
and has had orders from South Africa, France, Belgium and other 
foreign countries. 

THE DETROIT TROLLEY & MANUFACTURING COM
P ANY, LTD., of Detroit, represented by W. S. McDonald, 
showed the Detroit ball-bearing trollq base, which was intro
duced at the Detroit convention last year, and which has since 
been adopted by a number of roads. Undoubtedly the plan of 
having a flexible tro1ley base goes a long way towards 0vercom 
ing trolley difficulties. 

THE STAR BRASS WORKS, of Kalamazoo, Mich ., displayed 
numerous sa.mples 6f its trolley wll!.ools ainu ma.rpa. Tke 'C~ay 

miles hav e been made with 6-in. wheels, and 23,000 miles with -1 -
in. wheels. 0. P. Johnson was present, and distributed a neat 
paper cutter to friends. 

THE NATIONAL TICKET COMPANY, of Cleveland, 
showed numerous styles of tickets, transfers and punches, and 

featured the National cash fare receipt, which 
has been adopted by a large number of inter
urban systems. H. C. Bates was present. 

THE COLUMBUS STEEL ROLLING 
SHUTTER COMPANY, of Columbus, 
showed a steel rolling door as used in actual 
practice. The company has recently brought 
out a new form of slatting, which has a hinge, 
tubular in form, designed to produce great 
stiffness and reducing friction to a minimum. 
The shape is such that th ere are no pockets or 
recesses for the accumulation of water or dirt, 
which prevents rusting or clogging of joints. 
The doors are entirely fire proof, and take up a 
minimum amount of space, as they roll into a 
hood. Ray Lovell, manager, was present. 

THE JOHNSON WRECKING FROG 
COMPANY, ,J Cleveland, showed the John
son car replacer. Dr. X. Y. Scott was present 

THE ELECTRIC RAILWAY EQUIP
MENT COMPANY, of Cincinnati, featured 
an hydraulic grom·ing press for placing re
cesses in wire for attaching ears. The strength 
of this method of attaching ears was shown by 
a test of 2500 lb s. on a single ear. The new 
Form M. ear, designed for all sizes and shape~ 
of wire, was also featured. Various kinds of 
strain insulators made from a new composition 
were shown. Insulators of this composition 
have been tested to 16,000 volts and 360 deg. F. 

The company' s well-known line of poles, brackets and other 
overhead material were displayed. P. F. Harten, of Cincinnati, 
and Elmer P. Morris, of New York, were in attendance. 

THE TROLLEY SUPPLY COMPANY, of Canton, Ohio; 
showed its Knutson trolley retriever, de signed for use on high
speed lines. The device is positive and quick of action, and has 
been adopted on such high-speed roads as the Stark Electric 
Railway, Western Ohio Railway, Cincinnati, Dayton & Toledo 
Traction Company, Columbus, London & Springfield Railway. 
Columbus, Buckeye Lake & Newark Railway and the Canton & 
Akron Railway, of Ohio; the Indiana Union Traction Company. 
the Indianapolis, Shelbyville & Southeastern Railway, and the 
Indianapolis & Martinsville Rapid Transit Company and the 
Lehigh Tract.ion Company, of P ennsylvania. Equipments have 
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recently been shipped to Berlin, Paris, South America and Bel
g ium. R obert K. F ast. secretary and treasurer, was present. 

THE CLIM AX SUPPLY COMPANY, of Chicago, which has 
recently been fo rmed to handle the lines of the Climax Stock 
Guard Company. of Canton , O hio ; the Climax Fence Post Com-

THE NATIONAL LEAD COMPANY, of Chicago,, showed 
babbitt metal journal bearings, and Phcenix metal armature bear
ings. Prominently displayed was a journal bearing which had 
seen continuous service for thirteen months under a car on the 
Detroit United Railway. It is claimed that this metal is used ex-

EXHlJUT UF IIIE KINK E.\R :. IANU, 
F.\ CTl' Rl NG CUl\I PAN Y 

EXHIBIT OF THE HlP\VUUD-BARRETT 
CAR & VEHICLE FENDER COMPANY 

EXHIBIT OF THE ELLlOTT BROS. 
ELECTRIC COMPANY 

EXIIIDlT OF T ll E R ECO RDI NG F,\RE 
REGISTER COl\lPANY 

EXHIBIT OF THE R OOT TRACK
SCRAPER COMPANY 

EXHIBIT OF THE WILMARTH & MOR
MAN COMPANY 

EXHIBIT OF THE KEEFER CAR 
S\\ lTCH COl\IPANY 

EXHIBIT OF TIIE LUMEN BEARING 
COl\IPANY 

EXHIBIT OF THE W. T. VAN DORN 
COMPANY AND JOHN C. DUNER 

pany, of Chicago: the ·cnion Drop Forge Company, of Chicago, 
and the Edgar Car Lock & Seal Compauy, of Iola. Kan., was r ep
r~sented by H. E. Overstreet, general 1,1~nager, and J. H. Downs, 
Eastern representative. A. crossing fitted with the Climax stock 
guard and fence post was shown. The company is going into the 
business of fencing railroads, utilizin.:s its patent fence post 111 

connection with plain or barbed wire. The new track tools fur
nished by the U1)ion Drop Forge Company include tamping bars, 
claw hammers, driYing hammers, picks, etc. 

elusively on bearings in all Detroit United cars. Arthur Benzel, 
St. Louis; J- R. Weithas, New York, and R. B. Pierson, Detroit, 
were present. 

THE BENJAMIN EECTRIC MANUFACTURING COM
PANY, of Chicago, had an attractive display of clusters of lamps 
arranged with the Benjamin wireless ,:luster. This cluster has an 
insulating base of porcelain, with two-piece contact plates at
tached thereto, each serving like terminals of all lamps in the 
clusfer, and each provided with a binding screw, and a removable 
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ca sing of brass or aluminum, protected by porcelain rings or bush
ings. In series clusters the contact plates are made in sections, 
each section servin g two adjacent lamps , th e inner and outer 
plates overlapping each oth er, thus connecting the lamps in 
series wi th out wirin g. The company i;tates that these clu sters 
have been adopted by the lnterboro ugh Rapid 
Transit Compa ny, o f N ew York, for the illum
ination of a ll underg round cars. Basil G. 
Kodjbano ff , mana ger o f th e E astern Depart
m ent, was in charge. 

equipped with th e K innear drior. T hi s fa ct is pa rt icula rly trne in 
the case of the r oa ds in th e vicin ity of Albany an d Saratoga. A n 
important contrac t r ecently cl osed by th e com pany was that of the 
Georgia Railway & E lect ric Company. of Atl ant a, whi ch call s 
for sixteen doors. F . JI . Billh eimer was in charge. 

THE AMERICAN CAR & FOUNDRY 
COMPANY, of Chicago, showed samples and 
sect ions of its new solid ro lled steel wheel. 
The wheel is made from a cast -steel blank, 
which i.s hea ted and roll ed by driven roll s, 
thereby comprci;s ing the steel of th e tread and 
flange, and reducing the area of it s cro ss se c
tion 20 per cent. Th e hub and ribbed plate re
m ain as cas t Th e tire can be turn ed do wn as 
much as o rdinary steel tire that is 2½ ins. 
thick, and, of course, the tire cann ot work 
loose, as it is an integ ral part of th e wh eel. Th e 
low cost of thi s wheel form s one of it s at
tractive featmes. The Fowl er trnck side bear
ing, a newly patented device, was also shown. 
Th e bearing consis ts of a gear wheel revo lvin g 
between th e body tran som and the truck 
bolster. Th e bearing has but three parts. It 
cannot fail to revolve, as the truck bolster 

EXHIBIT O F ROSSITER, i\1ACGOV E RN & CO i\l PANY 

turns, and as the bearing surface in any positi on is from 3 in s. 
t o 6 ins., the ro ller cannot flat t en. T he device can be suppli ed t o 
any size or style of truck. \ Vi lliam H . Fowl er . o f Chicago, was 
in charge of the booth. 

THE PETER S I,IITH HEATER COl\1PANY, of D etroit, 

EXHIBIT OF THE CONTINU OUS RAIL J OINT COMPANY 

di sp layed three s izes of its widely used hot water heater for closed 
cars. The company is meetin g with marked succe ss in placin g 
its device with leading city and interurban roads, and the ad
vantages of thi s system of heat ing are rapidly becoming uni
versally recognized. P eter Smith and E. J. Smith were in charge. 
George S . Hastings. general sales agent, was also present. 

THE KINNEA R MANUFACTURING COMPANY, of Co
lumbus, manufacturer of the Kinn ear ro lling door, di splayed a 
sect ion of ca r ho11S e, with troll ey wire and Kinnear door in stalled. 
T he numerou s self-evident advantag,~s possessed by a rollin g 
door which pa sses out of th e way into a hood, are dai ly bec om 
ing more widely appreciated by electric rai lway peopl e, and a 
very large proportion of the more modern car houses are being 

TH E E CLIPS E CA R FEl-JD E R COl\I PAN Y, of Cleveland , 
had several methods of calli1:g th e attent ion of the public to the 
m erits of it s new life g uard , and it is safe t o say that no one who 
att end ed the Con vention missed seeing th e operation of the E clipse 
fender in some mann er or other. A t th e ~tand \\' a~ di splayed a fen
der attached to the dash of a car as in actual pract ice, and many 
hundreds of times th e attendant s allowed themselves to be pushed 
into the fender. Each morning and evening th e company gave ac
tual demomtrations of the fender on H amilton Street, a t the rear of 

E XlIIBIT OF TII E Vi\N DUR:'.'1 & D UTTON CO J\ IT' .\NY i\ND TH E 
VAN DO R N-E LLIOTT ELE CTRI C COM PA NY 

th e Gra nd U nio n H otel. O n no less than thirty occasio ns. not 
only empl oyees of the company. but m otorm en a11d conlluctor~ 
of th e Hudson Va ll ey Railway, wer e picke d up uninjured at speeds 
rangin g fro m 5 mi les to IS miles an h our. O n t h e last t est two 
m en \\' ere pi cked up at on ce. A t on e of the tests on T uesday there 
,vas a "' pick-up" whi ch \\"a s no t down 0 11 the programm e. George 
Gro man, a conducto r on the Hudson \'a ll c) li ne, who had been 
instructed to k ee p back th e crowd. fai led tu get out of the way 
of the ca r, and was picked up. H e cla:m c<l it was a genui ne acci 
dent, and that h e had had no intent ion o f getti ng in the way. 
Th ese trial s prov ed one of th e g reatest at trac t io ns of th e week , 
;i nd many thousand peopl e witn essed th em . Each eYening t he 
company gave a biograph exhibitio n o f a t rial made in J3rooklyn 
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at 22 miles an hour, while at the stand there was in constant oper
a tion a mutoscope showing the same t ests. Each day thousands 
of small and attractive cards, calling attention to the various 
trials, were ci istributed throughout the grounds. On the whole, 
the new fender attracted widespread a~tention and comment, and 

ing, and it is reversible, so that an ignorant man cannot make 
an error in putting it in. Another feature was the Forsyth 
open car cable fixture. This device does not depend upon the 
cable for friction, and the cable is used simply to prevent the cur
tain from coming out of the groove. A simple pin and slot lock 

prevents the possibility of losing the cable tip. 
The fixture is designed for either open or con
vertible car s. W. H. Forsyth, general manager; 
A. L. Whipple, Eastern r epresentative, and B. S. 
M cClellan, W es tern representative, entertained. 

THE CREAGHEAD ENGINEERING 
COMPANY, of Cincinnati, manufacturer of 
line material, fl ex ible brackets, pole fittings, etc., 
was r epresented by Thomas J. Creaghead, presi
dent. 

THE RAILWAY APP LIANCES COM
PANY, of Chicago an d New York, had a pa
goda-shaped booth, in which it showed several 
of the appliances it is m anufacturing. These in
cluded the Q & C. portable rail drill, the Samp
son r ail bender, the Stanwood step, the Bryant 
portable r ail saw, and the Fewing car replacer. 
The n ew drill is a n ry li ght and simple device, 
which seils at a very low price. It has clamps 
which h oo k on th e rai l above and below, and 
may be applied instantly. The drill proper is 
hin ge d so that it m ay b e dropped back away 
from a passing ca r. There is a double handle, 
and th e drill may be operated by either one or 
two m en. The feed is automatic, and by means 
of a split gear in the driving m echanism, two 
speeds are available. A nthony T. Kalas, of Chi
cago, and Fred Brotherhood, of New York, 
were present. 

EXHIBIT OF TIIE II. W. JOHNS-~1ANVILLE COMPANY 

THE GLOBE ELECTRIC MANUFAC
TURING COMPANY, of Cleveland, made a 
decided hit with it s combination arc and incan-

its ~uccess seems assured. During the week many orders were 
taken for trial equipments. Those in z.ttendance were Dr. C. B. 
For ward, Benjamin Lev , J. 'vV. Range, Harry Brakeman, Charles 
F. l\1erseburg, S. l\L White and S. C. Warr. Nearly all of the 
th e above t ook part in the test s, and were picked up by fende rs. 

THE CURTAI~ SUPPLY COMPi-\NY, of Chicago, had an 
arti stically arra nged booth on th e veranda, h alf of which was 
tit ted up as a T urki sh cosy co rn er for 1:ntcrtainm<'nt. Three very 

EXHIBIT OF C. J. HARRINGTON 

fine revolving frames contained the various styles of the com
pany's line of curtains in the various fabrics used in these goods. 
The leading feature to which attention was called was the Forsyth 
No. 86 roller tip fixture. The new device is self-aligning; it will 
not come out of grooves; it has a wide range of adjustment; it 
has a locking adjustment which can be operated only by barn 
men or others familiar with the device, these locks being capable 
oi adjustment without removing from the window frame; there 
are no small parts; it is impossible to loose the tips or handles ; 
th e curtain will not creep up; and the devi ce is made with or with
out handles. The fixture can be instantly removed from groove 
if desired, for cleaning, it will not disfigure the groove in remov-

descent h eadlight, designed to obviate the com
mu n obJec tiun s t o th e arc h eadlight while on city tracks. A two
point switch, placed in the motorman's cab, does th e trick, the 
same ci rcuit being used. The company offers a thirty-day trial 
free of charge, and a number of sam ple orders were booked. Will
iam C. Egert , sales manager, was in charge, and a sample of the 
iamp was shown in operation. 

THE NATIO NAL CARBON COMPANY, of Cleveland, ex
hibited a line which is almost too well known to require detailing . 

... ,. . ., 
; I "! ~ ./- ✓ ~,, ;, : • 

I 

i y~ -

EXHIBIT OF THE STERLING-MEAKER COMPANY 

It included carbons, brushes, dry cells, etc. R. K. Mickey, of the 
carbon brush department , was much in evidence. James Partridge, 
of the Partridge Carbon Works, Sandusky, was also present. 

F. H. NEWCOMB, of New York, known to the trade as the "Cap 
man," exhibited his usual line of uniform caps. A souvenir pocket
book was much sought for. 

EUGENE MUNSELL & COMPANY and the Mica Insulator 
Company, of New York and Chicago, were represented by Charles 
E. Coleman, manager of the Chicago house. Their exhibit, which 
consisted of micanite rings, segments and empire cloth, and their 
other lines of insulation, was located at the left of the main cross 
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aisle i,i the booth with the National Carbon Company. Samples of 
their material were freely di stributed among the visiting delegates, 
and at all the writing desks of the hotels very attractive blotters 
were very much in evidence. 

GEORGE F. ROOKE, the inventor of the Rooke fare register, 
interviewed a good many railway managers who were interested in 
his device. The machine will not be placed on 
the market before the coming winter. 

M. A. BERG, of Porter & Berg, electri c 
railway supplies, represented the firm at the 
convention. 

JOHN E. ELDRED. JR.. repre sented N . 
A. Christensen, builder of air compressors at 
Milwaukee, Wis. 

THE JEWETT CAR COMPANY, N ew
ark, Ohio, had A. H . Sisson, general man
ager, and Mr. Gardner, treasurer, at the 
conven·ion. 

THE J. M. ATKINSON COMPANY, elec 
tric railway supplies , Chicago, was represent ed 
by J. M. Atkinson. 

CHARLES K. KNICKERBOCK E R, uf 
the Griffin Wheel Company Chicago, was 
present. 

THE W. R. GARTON COMPANY, elec
trical supplies, Chicago, was represented by th e 
president, W . R. Garton. 

L. E. MYERS. of the L. E. Myers Com
pany, Chicago, was pre sent. 

E. F. KIRKPATRICK, o i the McRoy Clay 
Works, Brazil, Ind., arrived with the "Wabash 
Special." 

GEORGE S. BIGELOW, of the Railway 
Department, Chicago Varnid1 Company, was 
at the convention. 

GEORGE W.iiSTON, accompanied by Mrs. 

of the country, including the Aurora, E lgin & Chicago line. Nu
merous other lines have likewi se been fi tted with the Hale & 
Kilburn interurban seats, and others now unde r construction will 
be equipped in the same manner, with high hcadroll backs, poli shed 
hardwood ai sle end s, automatic foot rail s, et c. T he H ale & Kilburn 
Company was th e fir st to introd uce pressed steel car scats fo1 fi rst-

Weston, represented the Chicago Engineering 
& Constructing Company, of Chicago. EXHIBIT OF TH E CONSOLIDATED CAR FENDER COMPANY 

THE PAIGE IRON WORKS AND THE 
BUDA FOUNDRY COMPANY, Chicago, were well 1epresent
ed by E. S. Nethercut, who was accompanied by his wife. 

THE HALE & KILBURN MANUFACTURING COMPANY, 
of Philadelphia, New York, Chicago and London, attracted uni
versal attention with a novel and extensive display of car seats. 
The space, measuring 25 ft. front, was covered by a canopy, project
ing about 6 ft. and supported by front columns. The entire rear 
wall of the exhibit, together with the inside of the canopy, was cov
ered with canvas-lined woven rattan. The face of the canopy, as 
well as the columns supporting the same, were likewise covered 
with this material, which, taken as a whole, had a decidedly 
unique effect Rolls of this material arranged in columns 

EXHIBIT OF THE OHIO BRASS COMPANY 

likewise added to the impressive effect. The entire space was 
surrounded by a solid brass railing. A uniformed colored at
tendant was present to act as a messenger and otherwise to 
provide for the comfort of the numerouse friends of this pop
ular concern. The display of car seats included the famous 
walkover patterns, some ten or twelve in number, some o f 
which never had been heretofore presented. The long experience 
of this concern in railroad car seating has led it to introduce 
numerous desirable features in electric car seats, which hitherto 
have only been used in steam car seating. This feature has been 
Pn'ttch aprrreciated by some df the fctreMost intert1'rban eleot.Pic lines 

class passenge r coaches, and to-day this seat has become the cx
clusi ve standard of numerous leading railroads throughout the 
United States. Th e company has introduced this valuable feature 
into electric car seat s. and showed the fir st samples in the Sara
toga di splay. The absolute indestrnctibility, simplicity and light
ness secured by thi s invention meets with unqualified approval on 
the part of all exa miners. Among the samples shown were the 
high-back cross seats now being manufactured by this concern for 
the New York InterLorough Rapid Transit, to be placed in 500 sub
way cars. The entire number of seats in this order is 26,000, the 
contrac t fo r which was awarded the H ale & Kilburn Company for 
the pat ented steel band construction aft er a close examination of 

every other seat manufactured in the country. 
The H ale & Kilburn Company is now rapidly 
fini shing an imm ense new plant along the line 
of th e P ennsylvania Railroad in Philadelphia. 
to enable it to meet th e constantly increasing 
call s fro m home and forei gn trade. The com
pany will soon issue a catalo gue of the leading 
styles of seatin g, which it will be pleased to for
ward to all inquirers. H. T. Bigelow, of Chi
cago, and I\l essrs. \Valker and Old represented 
New York and Philadelphia interests. 

TH E LO R AIN STEEL COMPANY had a 
handso mely decorated stand, and its exhibit in
cl uded three large sample cases containing 
nickel-plated se ctions of all the types of rails 
built fo r city and interurban work. The staff 
present included: P. l\L Boyd, secretary; D. J. 
E vans , Chicago office ; Major H . C. E vans, and 
F . J. Drake, N ew York office; William W . 

K ingston, Atlanta offic e; Rudolph Clitz, Lorain; H . T. A. Klein
schmide, J ohnstown, Pa., and L. P. S. Ellis , Pittsburg. 

T H E M'GUIRE MA NUFACTURING COMPANY, of Chi 
cago, had the only exhibit on the Delaware & Hudson tracks, at the 
rear o f the hotel, which were supposed to have been the locat ion 
of the rolling stock exhibits. The company showed a heavy vesti 
bule rotary snow sweeper, one of a type which is used by many of 
the leading roads of the co1;1ntry. On the Hudson Valley tracks the 
company displayed in operation, a 4000-gal. sprinkler. T he car was 
provi ded with a sprinkling head at each end, and sprayed water 45 
ft . dn each side of track. The width of the spray was regulated by 



554 STREET RAILWAY JOURNAL. [VoL. XXII. No. II. 

air pressure suppl ied the wa ter compartment, controlled by a re
ducing regulat ing nlve, and the variation in the spread of the 
water was go\' erned by a lever, readily controlled for any distance 
from maximum to qu ick shut-off. The company states that many 
street railway systems a re taking contracts for city spr inkling, and 
with a .sprinkler of thi s kind, such a contract is likely to prove a 

reported to be increasing faster than ever before, and recent con
tracts include large batteri es for the Northwestern Elevated Rail
way, Chicago ; the Chicago Edison Company, Chicago; the Los 
Angeles Edison Company, Los Angeles, Cal., and the New York 
Edison Company; New York. This makes a total of 22 batteries in 
use by the latt er company. The representatives present were: 

Charles Blizard, Philadelphia; J. L. Wood
bridge, Pittsburg; Albert Taylor, New York; 
G. H. Atkins, Chicago; F. J. Stone, Boston, 
and H. B. Gay, Cleveland. 

THE DEARBORN DRUG & CHEMI
CAL COMPAN Y, of Chicago, was repre
sented by William McVicker and J. Johnson, 
of New York. and G. W. Spier, of Chicago. 
They presented the merits of the various com
pounds manufactured by the company for obvi
atin g b oiler flu e troubles. Some remarkable 
samples o i boiler scale were shown. As in pre
vious years, thi s stand · was constantly the 
l\I ceca of the souvenir-hunters, and fortunate 
ones were presented with tasty and valuable re
minders of th e company's products. 

THE HEIL RAIL JOINT WELDING 
COMPANY, of Milwaukee, showed samples of 
it s ca st-welding in connection with the exhibit 
of C J. Harrington. 

ARTHUR S. PARTRIDGE, the St. Louis 
railway supply man, was a visitor to the con
vention. H e made no exhibit. 

H EA D QUA RTERS OF T H E "STREET RAIL\\'A Y JOURNAL" 

THE PITTSBURG REDUCTION COM
PANY, of Pittsburg, had a unique display. The 
booth was a large one, and one-half was occu
pied by an aluminum wire drawing machine in 
opera tion, reducing wire from No. 2 gage to 
No. 9 gage. The reception section was hand-

mo~t pro fitable a rr angement T he sprinkler was equipped with the 
new 39-A truck, fo r heavy hig h-speed se rvice. A t Cottage P, 
W . J. Cook e, Yice-pres icl ent, and _ 13. F. Stewart, sales man ager , 
<li splaye cl a lin e of mo<k-b o f l\lcGuire trucks. A new feature was 
the solid steel Columbian truck. JOO o f whi ch ha\'e j ust been sup
plied the Pitt sburg Rai lway s Company, makin g a total of 1000 l\Ic
Guire trucks in use in the "Smoky City." 

THE STERLI NG VA R N I SH COMPAN Y, and the Pittsburg 
In sul atin g Company, o f P itb burg, were represented by H . Lee 
Bragg, genera l sales manager , Pittsburg, and S . C. Schenck, New 
York. They showed samples of Y~nnish, armature coil s, coated in 
, arni sh, in ~11l ati11 g Ya rni sh and a new black plast ic yarni sh fo r coil 
work. This i , clai med to be absolutely oi l proo f and weather rc
pellant, thus preventin g th e abso rption o f oils and moi sture, and 
cnn sequcnt lowering of in~ulation. 

TH E E LECTRIC STORAGE BATTERY COl\ l PA NY, of 
Philadelphia. had a very plain. yet effecti ve exhibi t, consis ting of 

E X H IBIT OF T HE OHi\IER FARE REGISTER COMPANY 

t wo Chl oride type G-5 1 cells, haYing a capacity of 2000 amps., and 
two type F - II cell s of 200-amp. capacity. The stand was decorated 
,, ith a number of photographs of Chlo ride installati ons in railway 
ctntral st ation and isolated lightin g plants, and there was a large 
map of th e U nit ed States, showing th e cities in which Chloride 
installations are loca ted. All but tw o States ,vere represented, the 
total including 286 railway batteries, 92 central station batteries, and 
51 7 isolated plants, a total of 382,000 kw-hours. Business was 

somely furnished with heavy antique and 
leather chairs and couch es, and displayed on tables were alum
inum splices, cables, insulated and bare wire. The railings were 
aluminum, and potted plants and handsome ru gs were included in 
the decorations. T he entertainment committee of the company 
was a large on e, including: A rthur B. Davis, general manager; 
A. K. Laurie, gen eral sales agent; J . A. Rutherford and Cyrus 
Harris, Cleveland; S. K. Colby and W . R. Darby, N ew York; E. 
H. Noy sc, Chicago; William Hoopes, Pittsburg, and J. H. Fin
ney, Wa shin g ton, D. C. 

EXHIDIT OF THE WATSON AUTOMATIC CAR FENDER 

THE ADAMS & WESTLAKE COMPANY, of Chicago, was 
represented by J. A. Foster and \V. H. Piersen. The exhibit con
sisted of headlights, lanterns, semaphores, and the gravity brake
handle. The arc headlight displayed included the Mosher, Wagen
hals and Eureka. One of the signal lamps shown was of the non
sweating type, while another was of the long-time burning variety. 
It was claimed that with a good grade of oil this lamp would burn 
a week without refilling or touching wick 
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EUGENE H . FARR, of the Farr & Foster Company, Chicago, 
manufacturers of railway tickets, ticket ca ses and supplies, was at 
the convention. ~ 

THE BALDWIN LOCOMOTIVE WORKS, of Philadelphia, 

EXHIBIT OF THE STANLEY ELECTRIC l\IANUFACTURING COi\1-
1'.\NY 

exhibited one of the m otor trucks it is building for the Inter
borough Rapid Transit Company, of New York, for the new sub~ 
way lines. This truck is, of course, very massive in constructi on. 
It has been described in a recent issue of th e STREET RAILWAY 
JOURNAL. 

THE SHERWIN-WILLIA~1S COMPANY, of Cb-elan:l. 

EXHIBIT OF THE ST. LOUIS CAR COMPANY 

made a decided hit by placing its large "Covers the Earth" signs all 
over the rotunda. The booth was artistically arranged, and the ex
hibit included a line of paints and varnishes and insulating material. 
Two large panels demon strated the various steps taken in fini shing 
cars, both in light and dark colors. The company is meeting with 

excellent success in introducing its Ajax in sulating va rnish, a prep
aration for which many good qualities have Leen demon strated. A 
brilliantly finished cast-iron chameleon, represen ting th e company's 
trade mark, was a souvenir which was much sought after. E. M. 
Williams was in clllarge, assisted Ly F. A. Elmqui st and L. \V. 
Barney. 

THE ALLIS-CHALMERS COl\l P ANY, of Chicago and Mil
waukee, had no exhibit, but was represent ed by John B. Allan, 
engine sales man ager , Chicago; Jesse Vai l, New York representa
tive; James Lyon s, Chicago; Edw. J. Meisenh eimer, adverti se r, 
Chicago. 

THE MASSACHUSETTS CHEMICAL COMPANY, of Bos
ton, distributed a unique souvenir, a rubber cuspidor mat, a useful 
article which was much in demand. 

BERRY BROTHERS, of Detroit, showed highly va rni shed 
panels in light and dark fini shes. Th e boo th was tastefully fitted up 
for reception purposes, and the railway men who called were given a 
leather-covered memorandum book as a reminder of the company 's 
line. Harry Frost was in charge of the exhibit. 

THE ROOT TRACK SCRAPER COl\f PANY, o f Kalamazoo, 
Mich., wa s late in completing it s exhibits, as the goods were lost 

EXHlBIT UF THE SECURITY REGISTER COMPANY AND GILES 
S. ALLISON 

in tran~it. The lin e included several yarieties of track sc rapers, 
A new type, known as No, 5, is de~igned to clean all the snow from 
between the rails, and 9 ins. outside, throwing it away from the 
center, an d a t the same time cleans the top of th e rail and the 
groove, being in fact a practical and inexpensive snow-plow, de
signed to clean the tracks o f several inches of snow. The springs 
and plates are made of open hearth steel of the best quality. and will 
stand a great deal of heayy work and hard usage. The operation is 
by lever, giving a greater variation than the olc! plan of wheel ope
ration, The double deYice is handled by one man as easi ly as the 
single machine, The arrangement and tension of the c;prings is 
such that it will operate sati sfactorily on rough road s, as well as 
smooth pavement. Another new device was a th ircl-rail ice cutter, 
which is claimecl to be the best device yet brought out for removing 
ice and sleet from the contact rail. It fir st breaks the ice and then 
sc rapes it off. Any des ired pressure may be placed upon the 
springs, and no matter what the speed th e ice is broken and re
moved uniformly. F. N. Root, general manger of th e company, was 
in charge, assisted by Newton Root. 

THE HOWE MANUFACTURING COMPANY, of Scranton, 
Pa., exhibited the Howe steam sane! dryer . The device is a radical 
departure from the old hopper and stove comhination, The chief 
feature comprises layers of steam pipes, so laid that all condensa-
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tion immediately runs off. The device will handle a car load of 
sand at a time, and the entire operation of drying and screening is 
entirely automatic. The company makes a 10-ton machine of elec
tric railway use. A. D. Blackinton, president of the company, ex
plained the features of the device. 

H. W. COVERT, of \Vaterford, N. Y., manufacturer of a new 
type of convertible car, was unable to exhibit, but delegates were 

of the Pennsylvania Street Railway Association, at Park Hotel, 
Williamsport, Pa., Sept. 23, a paper on the subject, "Fare Collection 
and Proper Protection of Same." This is the first time on record 
that a member of the trade has been asked to deliver a paper before 
this association, and the compliment was very gratifying to Mr. 
Ohmer. 

THE HIPWOOD-BARRETT CAR & VEHICLE COM-

EXHIBIT OF SH ERWIN-WILLIAMS 
COMPANY 

E XHIBIT OF THE STERLING VARNISH 
COMPANY 

EXHIBIT OF THE INGERSOLL CON
STRUCTION COMPANY 

EXHIBIT OF THE UNIVERSAL BRAKE 
COMPANY 

EXHIBIT OF THE STANDARD AUTO
MATIC LUBRICATOR COMPANY 

EXHIBIT OF R. W. CONANT 

EXHIBIT OF MERRITT & CO. 
EXHIBIT O F THE AMERICAN CAR & 

FOUNDRY COMPANY 
EXHIBIT OF THE AMERICAN DIESEL 

ENGINE COMPANY 

EXHIBIT OF THE SEAVY AUTOMATIC 
CAR FENDER COMPANY 

extended an in\'itation to visit the factory and inspect a full -sized 
section. 

THE BAN NER ELECTRIC COMPANY, of Youngstown. 
Ohio, exhibi ted a line of lamps and featu red its special series burn
ing lamp for electric railway service. 

JOHN F. OHMER of the Ohmer Fare Register Company, of 
Dayton, has a'C'c'epted an invitation to deliver b'efore th-e cunvel'ltion 

P ANY, of Boston, exhibited an improved type of their well-known 
fen der, which is much lighter in construction than the old type. 
Mr. George Hipwood, Henry S. Jenkins, J . W. Barrett, A. B. 
Dalby, were present. 

C. 0. OBERG&COMPANY,of Boston, had an exhibit of their 
register handles. This concern states that its detachable regis
ter hal!rdle'! hm lreen a"Ciopted as standa-rd by th-e largest street 
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railways in the United States and Canada, and that every practical 
rai lway man who uses them finds that they will save his company 
both time and money. They are specified for new cars, and many 
order them for stock to replace old handles. The company believes 

~j''·' !.::-·'" .,,/2 I 
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it impossible to construct 
a more powerful and re
liable gripping handle. 

THE CHASE-SHAW-
1\lUT COMPANY ex
hibited in space 12, with 
C. J, Harrington, of New 
York, showing a full line 
of Shawmut soldered rail 
bonds attached to all 
makes of rail joints. In 
addition to exhibiting in 
the booth, a practical 
demonstration o f the ap
plication was g iven on 
the tracks of the Hudson 
Valley Traction Com
pany. They were repre 
sented by Harry P. 

EXHIBITS OF THE BEN.L\ i\IIN ELECTRIC i\IANUFACTCRINl; 
COMPANY AND THE 0. J\i. EDWARDS COMPANY 

Moore, Frank D. Masterson and E. P. Howe. C. S. Knowles, 
Boston, Mass.; W. J. Walther, J. S. Lapp, and C. H. Clark ex
hibited various specialties sold by this company. 

THE F. H. SEAVEY AUTOMATIC FENDER COMPANY, 
Eoston, Mass., exhibited the Seavey automatic fender. This is a 

EXHIBIT OF THE BEMIS CAR TRUCK COMPANY 

new device recently patented and placed on the market by F. H. 
Seavey. Considerable interest was manifested in this life-saving 
device by all those who examined it. 

C. J. HARRINGTON, of New York, exhibited a complete line 
of Empire overhead material, cast-welded rail joints, lamps, rail 
bonds, car ventilators and various other street railway appliances 
which Mr. Harrington handles. 

THE STANDARD VARNISH COMPANY, of New York, was 
represented by J. C. Dolph. 

THE CONSOLI DA TED CAR-REA TING COMPANY, of A l
bany, exhibited its new type of cross-sea t heater, with lead wires 
coming out of the case at one end. This heater is shown under a 
cross seat, and other types are also shown in position under 
seats. A truss plank heater is shown under one end of a 
cross seat. This heater is very popular for interurban ears, 
as it is placed on the truss plank, near the floor, making it 
impossible to overheat the seats. Sufficient heaters are usually used 
to extend the full length of the car on both sides. The connecting 
wires are carried in a moulding und erneath the hea ters. These 
wires are connected to the heater coils inside of the heater case. 

EXHIDIT OF THE UNITED STATES ELECTRIC SIGNAL COMPAN"Y 

There are, therefore, no exposed wires, and no joints outside of 
heater cases. The manner of bringing lead wires out at one end 
of heaters overcomes the objection to some heaters, where it is 
necessary to staple wires across the seat frame. The panel heater 
for :-Jc\\" York Subway cars. for which an order for r2,68o heater ~ 

EXHIBIT OF TUE BRUCK SOLIDIFIED OIL COMPANY AND THE 
TRACTION EQUIPMENT COl\IPANY 

has been placed with this company, was also shown. The company 
was represented by Mr. Green, general manage r, of A lbany; Mr. 
Hawley and Mr. Keys from the New York office, and Mr. Hequem
bourg, of the Chicago office. 

THE M'ROY CLAY WORKS, Brazil, Ind., had signs every
where about the grounds, and Manager E. F. Kirkpatrick, o f Chi
cago, was there. 
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GEORGE C. E WING, of Boston, was present at the convention 
in the interes ts of the l\.lcGuire l\Ianufacturing Company, the 
Electri c Rai lway E quipment Company, N ernst Lamp Company, and 
Cooper-H ewitt E lect ri c Company, fo r whieh companies he is 
agent. H e has recen tly been appoin ted N ew England agen t for 
the Cooper-H ewitt mercury vapor lamp. 

THE FRANK RIDLON COMPANY, of Boston, was, as usual, 

EXHIBIT OF THE CROUSE-HI NDS ELECT RI C COMPANY 

represented by Chark s N. \ Vood, and by Robert Mathias and 
Da,id Stimun. The "Ridlon Rcpresentati\'e'' was yery mueh in 
n idencc at the co111-ention, This house organ is now an estab-

EX HIBIT OF THE ALBERT & J. l\I. ANDERSON' MANUFACTURING 
COMPANY 

Ii shed and regular feature of the advertising department of the 
Frank Ridlon Company, and is a welcome guest to all street railway 
managers that it reaches. Newsy, epigrammatic, short and to the 
point is all t he matter in it. It illustrates the progressiYe nature 
of the house it represents, 

T HE WEBER RAILWAY JOINT MANUFACTURING 
COMPANY, of New York, represented by Percy H olbrook, gen
eral manager; J ames C. Barr, general sa les agent ; Fred A. Poor, 

H. C. Holloway, Frederick P. T hompson, and James A. Greer, ex
hibited all types of its joints, including the one adopted as stand
ard on the New York Subway. 

THE CROUSE-HI NDS ELECTRIC COMPANY, Syracuse, 
N ew York, exhibited the Crouse-Hinds arc headlight junction 
boxes, switchboards and switches, and N esbitt specialties. Those 
present were A. F. Hills, Na than Shute and H. B. Crouse, presi
dent. One of the bes t and most notable exhibits at the convention 
was the decoration of the pagoda of the Grand Un ion Hotel with 
miniature electric lamp s, strung on N orbitt porcelain socket attach
ments. The lamps were surrounded by red decorative paper and 
strung in a very artistic way, making a brilliant and attractive 
effect. The N orbitt specialties are finding a ready sale for deeora-

EXHIBIT OF THE ELECTRIC STORAGE BATTERY COMPANY 

ti,e work in the hundreds of summer street railway parks now in 
operation all over the U nited States. T hey are also splendidly 
adapted for conduit eonst rnction work where temporary light is 
needed for workin g at ni ght. The are' headlight manufactured by 
thi s company, and recently placed on the market, has also many 
exce llent advantages over those now in use, and should be adopted 
by all street railway companies having interurban and suburban 
service. 

THE SECURITY REGISTER COMPANY, St. Louis, Mo., 
regrett ed the absence, through ser ious illness, of its president, Giles 

E XHIBIT OF ARCHBOLD-BRADY COMPANY AND LOCKE IN
SULATO R MANUFACTURI NG COMPANY 

S. A llison, who, however, is expected to be out again shortly. The 
company was represented by H. C. Doneeker, secretary, and D. J. 
Fitch, who report great interest in the self-recording registers. 
Six different types of registers were shown in the exhibit -of this 
company, forming a most attractive and handsome display. 

DICK HAM, Stockport, N. Y., was r,resent at the convention 
m the interest of his trolley catcher attachment for retrieving the 
trolley pole when it jumps the wire. 
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THE R. D. NUTTALL COMPANY, of P ittsburg, was repn:
sented by Presid ent F. A. Estep. 

THE T . H. SYMINGTON COMPANY, of Baltimore, Md., 
which has made a specialty of perfecting the steam ra ilroad journal 
box in it s various detail s, sh owed its boxes, both apart and as
sembl ed, and also two boxes with g iass s ides with a revolvin g 
journal inside them, to show the lubrication attained. Th e points 
of excellen ce of this box are, fir st, the placing of the metal where 
it is most needed to withstand th e strains which most frequently 
break it in se rvice; second, a dust proof lid, with a machined fit ; 
third , a dust g uard that protects th e rear o f t he journ al on all 
sid es; fourth , arrangem en ts t o pr event the waste packin g from be
coming caked in th e bottom of th e box o r fro m clim bi ng up one 
s ide of the journal: fifth, a m etal suit ed to the conditions. In 

E XHIBIT UF THE CU RfAI N SUPl'LY CUi\l l'ANY 

other words, the company has simply applied good, conservative 
engineer ing to th e regular journal box, with beneficial results . 
J ohn F. Symington wa s prese nt. 

THE MAYEk & ENGLUND COMPANY, Philadelphia , had 
a ta stefully arranged booth, containing ;i ll types of Protected rail-

EXHIBIT OF THE GOULD STORAGE BATTERY COMPANY 

bond s. T he Gonzcnbach third -rail in sulator used on the Aurora, 
E lgi n & Chicago Railway and th e Gonzcnbach cable terminal for 
co nn ecting th e en ds of third rail s with lead covered cables at 

.\ SN.\P SHUT UN THE PIAZ ZA OF TH E GRAND lJNfON HOTEL 

crossi ngs and feed ing in points was also shown. Charles J. Mayer, 
A. H. Englund, H. G, Lewi~. William A rmstrong, Jr. , J. F. :Mc
Carthy, W. A. Cockley, J. lVI. Gallagher, E d. Hammett and D. L 
Crawford were in attendance. 

THE Ai\IERICAN AUTOMATIC SWITCH & SIGNAL 
COMPANY, of Chicago, is a new company, just starting in th e 
man ufact ure of automatic block signals for electric roads, Its 
signal was on exhibition, It is not an untried device, as signals 
on the same principles have been in opt'ration for several years in 
East St. Louis. Robert Skeen , the inve nt or, was formerly con
nect ed with the ,East SL Loui s in ternrban lines. Besides M r. 
Skeen, those connected with this company who were present at 
the Convention were i\L B. Madden. of Chicago, who is presi
den t. and V. \ V. Bergenthal. Mr. Berge nthal was, un til Sept. r, 
assista nt m anager of t he Stanl ey E lectric i\fa nu fact uring Com
pany's Chicago office. He wi ll be in charge of th e sales of the 
company. 

TH E GOLD CAR HEATING & LIGHTING COMPANY, 
of New York, h ad a full line of electric car hea ters on exhibition, 
and a set of heate rs arran ged to sh ow 111. 1."thod of regulation. Those 
representing this company at the Co,1Yention were E. E. Gold, 
J. E. \Varel . W . H. Stocks and Ch ief F.ugineer Frank Cahill. 

TH E GENERAL RAILWAY SUPPLY COi\IPANY, of 
Pittsbu rg, was represented by George W , Provo .~t. manager , an d 
J ohn P. P r oYost, treasurer. 

TH E KEEFER CAR S\VITCH C01\IP;\:-JY, of Albany, N. 
Y., exhibited its automatic track s\\'itch, operated mechan ica lly 
irom an attachm ent on the car. This switch was fully· de
scribed in th e STREET RAILWAY J oUI{N.\L, 1\ug. 29, 1903 . D. H . 
Keefer, J, \ V. Keefer and Frank l3l oom in gclale were on hand ex
plaining th e device. 

H. K. DOOLITTLE. Watertown, N, Y. showed his patented 
improved windows, which can be removed without removing 
stops or screws. The sashes are grooved, and slide up and down 
on a metallic rod. 

CHARLES F. LUT H E R , of Pawtucket, R I.. exhibited th e 
''Rubaner" automatic switch for stree t railways, Thi s is a track 
switch, operated mec hani cally by a car at tachm ent. Ile also dis
tributed sampl es nf the new adjustable passenger strap, clescrihed 
elsewh ere in th is issue. 

THE H. W. JOHNS-MANVILL E COMPANY, of New 
York , had on exhi bition the mos t rec ently developed devic es per-
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taining to the Sachs " Noark" enclosed fuse apparatus. There 
were several fu se boxes of large capacity, a service box, and also 
some new desig ns •Jf fuses. A complete line of the latest over
head line material, ears, clips, troll ey wheels, in sulated and metal
lic crossings and sec tion insulators was on display, as well as a 
complete line of electric car heaters. Se\'e ral new des igns of h eat-

E XIIIBIT OF TH E CONSO LIDATED CA R HEATI NG COM PANY 

1.: rs han: been recently broug ht out. T hose representing the 
J olms-l\la1w ille _ Company were J. \V. Perry, manager electrical 
deJl)a rtm ent , New York; J. E. l\ieek. New York: H . M. Voorhis, 
P hil adelphia, and J ames II umphrey s, of Boston. T h e Johns -

EXHIBIT OF E . W. BLISS COMPANY 

Pratt Company, which manufactures the overhead line material 
and "Noark" fuses , of which the J ohn s-Manville Company is the 
sole sell ing agent, was represented by E . B. Hatch, president; 
Joseph Sachs, electrical engineer. 

WILLIAM WHARTON, JR. , & COMPA NY, of Phila
delphia, had, among other noYelties, in their well-arranged ex
hib it, a 9-in. girder guard rail, made en tirely of manganese steel. 
This was 20 ft . long, and curved to a sharp radius. Curves made 
entirely of these rails for places where th e traffi c is very heavy 

are new being used, where curves made of ordinary Bessemer 
steel rails wear out quickly. These manganese steel curves out
last the ordinary rails many times. A curved T-rail, also made of 
manganese steel, was shown. This was a sample of what this 
company has furnished for a number of places on the Boston 
E levated Railway, where the curve wear has been most excessive. 
T he remarkable wearing qualities of manganese steel were shown 
by a large photograph of a , manganese steel frog, which was 

EXHlilIT OF TH E HALE & KILB U RN MANUFACTURING COM-
PA_NY 

placed in th e Philadelphia terminal of the Pennsylvania Rail
road. This frog was the first of its kind put down by the Penn
sylvania Railroad. It was induced to try this because of the fact 
that in this particul ar location frogs made of ordinary rails did 
not last more than three months. This manganese steel frog has 
now been in the tracks over three years, outlasting twelve ordi
nary fro gs, and being still in good condition. Since this first frog 
\\'as sold to the Pennsylvania Railroad, William Wharton, Jr., & 

EXHIBIT OF THE CLIMAX FENCE POST COMPANY AND THE 
CLIMAX STOCK GUARD COMPANY 

Company have sold over 2000 to the same company. In the ex
hibit a sample of this style of frog as usually supplied to steam 
or elevated roads was shown. A photograph of a manganese 
steel frog in one solid cast, as furnished to some of the crossings on 
the Boston Elevated Railway, was shown. Solid cast-steel man
ganese steel frogs and mates for surface railways laid with T
rail were exhibited. These are furnished regularly to such roads 
on calls for first-class work. The company is also prepared to 
furnish regular girder rail, switchboards, mates and frogs, cast 
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solidly of manganese steel, where the increased expense would 
warrant it; but no samples of this were shown, as the regular 
mangan ese steel center work has given such satisfaction. This 
was illustrated by a wornout frog, on which the entire head of the 
rail part had been worn away, while the manganese steel center 
was still in serviceabl e condition. Of course, the regular girder 

EXHIBIT OF THE LE VALLEY VIT.1E CARBON BRUSH CUMl'At-:Y 

rail manganese steel center special work was exhibited. Un
broken main line work has undergone considerable improvement 
within the last year. All the parts subjected to the strain of 
wagon traffic are made of cast stee l instead of cast iron, as here
tofore. The movable tongue bas a detachable device to hold the 
pivot and take up its wear. Attached to the girder rail-tongue 
switch is a novel spring-throwing device for the tongue, called 
the Dunham spring throw. By it the tongue can be turned, by 
means of an ordinary switching iron, and in either position it 
will act as a spring tongue. The spring at the same time keeps 
the tongue in position, so that it can be thrown between wheels. 

a. "·:1 : . .... . ·· .. 
-~ -

i:, just putting on the market. This resistance 1s m the form of 
hollow g raphit e tubes, clamped between aluminum terminals. 
This company also makes variable-speed motors after the design 
of I. E. Story, assistant manager , who is so well known through 
his extended work in the way of the Storey variable-speed motors 
ior machine tools. W. F. Dana and I. E . Storey were present. 

EX HlBlT OF THE AMERICAN DRAKE SHOE & FOUNDRY COM· 
PANY 

THE AMERICAN DIESEL ENGINE COMPANY, of 
New York, which manufactures the Diesel gas engine, giving 
such fuel economy, and which has introduced its engines ex
tensively in isolated plants in the East, is now preparing to enter 
the electric railway fi eld. Norman McCarty represented t he com
pany at the conv ention, and a prominent sign was also displayed, 
containing a list of representative plants now using Diesel en
gines. 

ALBERT B. HERRICK, consulting engineer, of New York, 
wa s a t the conven tion, as usual, this year, and was able to give 
some of the details of hi s new autograpbic test car upon which he 

EXHIBIT OF THE ATLAS RAILWAY SU PPLY COMPANY E XHIBIT OF THE PENNSYLVANIA STEEL COMPANY 

The Nichols protected heel-tongue switch was another feature of 
• the exhibit. 

C. J. FIELD, of New York, made a small exhibit of his single 
and multiple-duct vitrified glazed clay conduits. 

MERRITT & COMPANY, of Philadelphia, makers of the ex
panded metal lockers that are becoming so popular for use by 
street railway companies in shops ::.nd employees' rooms, made 
an exhibit of these lockers, in charge of George E. Morgan. 

THE INDIANAPOLIS SWITCH & FROG COMPANY, of 
Springfield, Ohio, was represented by W. H. Thomas, the chief 
engineer. 

THE MAGNETO ELECTRIC COMPANY, of Amsterdam, 
N. Y., exhibited a new form of graphite resistance box, which it 

has been working for some time, and which has now reached a 
hi gh state of perfection. ·with this car Mr. H errick can go over 
a road and obtain a continuous graphic record of the condition of 
the ground return. T he resistance of every i oi nt is recorded by 
\V esto n instrum ents, in connection with a static spark recording 
device. T he movi ng record sheet is on a scale of I in. to 100 ft . 
of track. The resistance of both rails and every joint is given m 
this record, A rotary converter is used to giYe a current of 200 

amps., which is passed through the rai ls imm ediately under the car 
as the car passes along, and so gives an appreciable drop across 
each bonded joint. On interurban work paint is squirted on the 
d1:fective joints, which is accomplished automatically, as the car 
moves at a rate of about IO miles per hour. He also has his test 
car fitted up with appliances to make all line equipment and elec-
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tro lysis test s, and app aratus for makin g sta tion tests. Since 
Jan, I of this year h e has gon e over with h is ca r a nd r epo rted 
upon th e sys tem s of th e fo llowing comr,ani es: T win City Rapid 
Transit Company, th e l\lilwaukee El ectri c R a il way & Ligh t Com 
pany, including the interurban lines; T o ledo Railways & Light 
Company ; l\laum ee Valley R ailway & L ight Company; Lake 

EX JI JJ: JT CJF 'Jill-' .\M ERlC.\ :\' C.\R S E. \ l CU:\ 11'. \ ..\"\ 

Shore E lectric Railway Company; Lor ain & Cle, ela nd R ailway 
Company; Sandusky, Nor walk & Southern Rai lway, and the New 
Haven roads o pcrat t'd by th e Fair H aven & W estville Railroa d 
Company, Thi s i11 clmk s o, er a thou sand miles of t rack. fo r ty
two power sta ti o ns a nd 6 0 0 equipm ent<;, I-I e has o rder s ah ead of 
him fo r 1300 miles of t rack. \ Vith thi s car Mr. H erri ck is. of 
cour~e, able to m ake th o ro ugh tes ts med1 m o re cheaply t han they 
co nlcl be done by th e compani c-s in a ny o th er way. 

Tll E CHICAGO PN I;: U;\ IAT I C TOOL CO,\ I P A KY had a 

E XJ-lTBIT OF H AR OL D P, BR OWN 

large space, in which an ai r compressor supplied compressed air 
to various kin ds of pneumatic t ools useful in the shop or along 
the t rack. The tools shown included h,vdro-pn eumat ic punches 
c:nd p res ses, using oil worked by compressed air for h eavy punch
ing and fo r pressing off pin ions. compressed air jacks , drills. ham
m ers, ch isels and rivet ers, T . A lde rson , of New York, together 
with W , P , Pressinger, Joe P arr and J. Caskey, made demonstra
tions o f t he work of t he tools. 

THE STAN DARD STEEL W ORKS, of Philadelphia, had 
H, W. Sheldon as representative. 

TH E AMERICAN CAR SEAT COMPANY, of Brooklyn, ex
hibited various types of its push-over and stationary back cross 
scats, with rattan and plush upholstering, The sta tionary-back 
~eat is creating in t erest am ong railroad officers now, as so many 
roads operate ~ars from one end o nly, that this type of seat is 
Lecomin g more and more general, The push-over cross seat s that 
,v er,~ exhibited included several design s, One was a plush
co\'crcd scat, with hi gh roll head rest and aut omatic movable 

I.., 

E X lllBlT UF THE DUFF iVIJ\NUFACT U RING COMPANY 

foot rest with s ide a rm This style of seat is being adopted on 
hi g h-speed interurban cars, Another type was the rattan up
hol st er ed scat, with corrugated back for ordinary street railway 
~erv ice, Th e principal aim in th e con struction of the r ever sible 
sca t is t o simpli fy the m echani cal push-over action, and to have 
as kw pa rt s as possible. This see m s to have been accomplished, 
,,s the ac tio n compri ses s imply a small tilting link or plate of 
mall eable iron, on whi ch the two lever s connect, which are used 
t n r cyer se th e seat back Consequent!)', the full mechanism con-

E XHIBIT O F THE GOLD CAR H EATING & LIGHTING COMPANY 

sists o f three m etal parts, including a simple cam movement which 
1 ocks the seat cushion fo r ward and backward to give it slant. 
The maintenance cost of these few parts should be ve ry small. 
This company makes its own canvas-lmed rattan webbing for 
~eat covering, which is carefully selected as fo strength and color. 
It imports direct, sweeper rattan, which is furnished both in na
tural and cut lengths, President Joseph Salomon, who was in at
tendance, has just returned from a trip to Europe, where he has 
been looking after this company's export business, which has in
creased very much during the past year. 
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THE TAYLOR ELECTRIC TRUCK COMPANY, of Troy, 
N. Y., made one of the most extensive truck exhibits to be found 
on the grounds. The trucks shown were a sw in g bolster double 
truck, with 4½-ft. wheel base for out side-hung motors, an extra 
heavy swi ng bolster, swivel truck of l\ I. C. B. 
type, on ext ra heavy 8-ft. wheel base single 
truck, a r egular 7-ft. wheel base sin gle truck, 
and an Empire State radial swivel trnck. J ohn 
Taylor, F. M. Nichol] and G. A. Tupper re
ceived th e num erous delegates who visited thi s 
company's space. 

THE U. S. CURT AIN COMPANY, oi 
Newark, N. J. , exhibited its curtains in the 
space of H, F. Sa nvill e, of P hiladelphia. 

WILLIAM HALL & COMPANY, of Bos
ton, manufacturers of brass car fi x tures, were 
represented by J. F. Stout. 

FRANCIS GRANGER, of New York, rep
resenting th e Sterling E lec tri ca l Manufactur
ing Company, and o ther specialties which he 
handl es, was very much in evidence at the 
conventi on. Mr. Granger 's long experience 
in th e street railway supply bu siness and hi s 
many friend s, make hi s attenda nce at the co n
ventions a fea ture pleasant to a l1 those ac
quainted with his genial and hospitabl e spirit. 

ra nt the pmchase of a twist dri11 grinder. Charles E. Meech, 
secreta ry of th e company, wa s in charge of the exhibit. 

THE PARMENTER FENDER & WHEEL GUARD COM
PANY, Boston. George A. Parmenter was on hand at the con-

THE WESTINGHOUS E ELECT RIC & 
MANUFACTURING COMPANY, of Pitts
burg, very sensibly confin ed it s exhibit this 
yea r to the two things o f mos t interest to elec
tric railway men, namely, the new turret 
train control and th e sin gle-phase alt ern ating
current railway motor. Th e turret controller, 
with two motors conn ected therewith , wa s 
here shown for the fir st tim e, and was de
scribed in a prelimin ary way in the issue of 
last week. Th e sin gle-phase railway motor , it 
was stated, had been in service several months 
without sandpapering or turning down th e 
commutator , as it was excc1l ent. If this is a 

, EXHIBIT OF THE ELECT RI C RAILWAY EQU IPMENT COMPANY AND 11-IE 
ELl\IER P. MORRI S COMPANY 

sample of what may be expected in service with this new motor 
there would seem to be nothin g to fear from thi s heretofore most 
dreaded troubl e with motors of thi s class. Thi s motor was one 
lJUilt for the Washington, Baltim ore & ~ Annapolis R ailway. A 
~ma11 army of \Ves tinghouse representatives were present. Those 
conr.ected with th e Westinghouse Electric & Manufacturing Com
pany were: L. M. Aspinwal1 , N. S. Braden, Paul T. Brady, J . L. 
Crouse, E. Dryer. H. P. Davis. D. E . Drake, A. F. E lers, T. C. 
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EXHIBIT OF THE UNITED STATES STEEL COMPANY 

Frenyear, J . R. Gordon, T. P. Gaylord, E. W . T. Gray, E. M. Herr, 
A rthur Hartwell , J. B. In gersoll , W . W. Lovel1, D. E. Manson, 
M. M. Murrill, E. D. M i11 s, W . M. McFarland, C. F. Nudbury, 
F. B. H. Paine, W. M. Probasco, George vV. Pulver, \ V. S. Rugg, 
C. vV. Register , S. B. Storer, N. W . Storer and Calvert Townley. 

WILMARTH & MORMAN COMPANY, of Grand Rapids, 
Mich. , manufacturers of the "New Yankee" twist drill grinder, 
had a model of one of these grinrlers on exhibit ion for the benefit 
of thos~ n-iaster mechanics who have shors large enough to war-

vcntion to meet his many customers and friends, and incidenta1ly 
talk the Parmenter fenders and wheel guards. Mr. Parmenter 
oistributed a neat and handsome poch:tbook as a souven ir of the 
convention. 

THE INGERSOLL CONST.RUCTION COMPANY, of 
Pittsbmg, had undoubtedly the exhibit whi ch attracted the most 
1,opular atten tion of any on the grottnds. In fact it was the only 
one intended to attract the general public outside of street rai l-

EXI-IIDIT OF THE DEARBOR N DRUG & CHEl\IICAL \VORKS 

way men, and the way this laughing gallery drew the people was 
the best recommendation it could have had in th e eyes of dele
gates. T he laughing gallery which this company set up had some 
of the fun niest di stortion mirro rs that human eye ever gazed into. 
The lau ghin g gall ery is only one of the park attractions which 
1his company makes. T he figure 8 coaster, a model of which 
was 0 11 exhibition, is one of its most profitable products. The 
company keeps its amusement s of all k inds fresh and up to date, 
~o that the public has something new to look for from month to 
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month. Its attractions are ·found in parks all over th e country, 
and it is almost as President Ingersoll says : "T im e was when 
street railways m ade parks; now parks make street r ailways." 
T he confidence that the Ingersoll Construction Com pany has in 
its amusem ent busin ess is sh own by :h e fact that it both builds 
and operates coasters , laughing galleri es, etc. , and is n o t simply 
a selling company. T h e way t h is ex hibi t accomplished the de
sired end of getting favo rable attention from street rai lway presi
dents and manager s is a matter on which the company is to be 
congratulated. Fred Ing erso ll , president ; E. E. Gregg, sec re
ta ry; L. W . Hyde and J. T. Williams were present. 

CH A RLE S F . J OHNSON, of B uffalo, was present in the in
terest of his large second-hand business. 

J. M . J O NES' SONS, Troy, N. Y.-Thi s company was repre
sen ted by J . H . J ones. Being one of th e oldest car builders in 
the country, M r. J on es naturally met many custom ers and 
fri ends of long standing. 

TH E MA GNET WIRE COMPANY, of New York, was rep
resen ted by G. F . V alentine, who was also at the conven tion in 
th e interest of th e New York & Stam fo rd Railway, in wh ich h e 
is largely interest ed. 

TH E BRA D Y B R ASS COM P ANY, of N ew York, exhib it ed 
a complet e line of motor an d journal bearin gs , babbitt m etals, 
so lder and troll ey wh eels. T he company was represented by 
D an iel N. Brady, president; C. P. K ing and George C. M orse. 

TH E R OBINS CONVEYI NG BELT COM PANY , of New 
York, had in op eration on th e groun ds a com plete model outfi t 
of th e R obins conveyo rs, as they would be in a large power house, 
includin g Richardson automatic scales. Thi s model used rice in
st ead of coal, which was made feasible by t he fac t that bridal 
parties were not common a t Saratoga thi s tim e of yea r. Some 
ph otographs of recent installations of R obins conveyors were 
sh own by A. B. Proa!, J r., and J ohn F Eiler. 

N. A. CHRISTENSEN, of Milwaukee, manufacturer of air 
co mpressors, was represen ted by J. E. E ldred, fo rmerly one of 
t he Chri stensen air-brake salesmen. 

THE FALK COMPANY, of Milw.rnkee, made no exh ib it thi s 
year, but Otto Falk was in attendance. 

THE PENNSYLVAN I A STEEL COMPANY sh owed sev
eral pieces of special work wi th hardened steel cen ters h avin g 
cast joi nts. A frog. with hardened center, for steam railroad and 
interurban work, was an in teresting feature. O ne decide d novelty 
was the crossing with hardwood centers, wh ich is the inve ntion 
of C. A. Moreno, chief engineer of the St. Louis T ransit Com
pany. T his crossing is to be tried at St. Louis, as me ntioned in 
a previous is sue of the STREET R AILWAY JouRNAL T he "new 
century" adjustable switch stand, by wh ich the switch point can 
Le adjusted without the use of adj ust in g nuts by simply adding 
shims, is also arranged so that t he motion of t h e han dle and 
ta rget t o danger docs not affect th e switch point until the target 
has moved sufficiently t o sh ow red to an approaching car . Th e 
company was amply represe nted by Geo rge ,v. Parsons, super 
in ten dent of frog and switch department ; Maso n D. P ratt, C. W . 
Rei noehl , Charles A. Alde n , R. E. Beiknap. C. E. Irwin, Charles 
S. Clark, J oscph A. Fitzpatrick and ,v. C. Cuntz. 

THE NATI ONAL ELECTRIC COl\IPANY, successor to the 
Chris tense n Engi neering Company. was represented by a large 
corps of sa lesmen and engineers. It showed an air brake equip
ment on the exh ib it grounds, an d enterta ined in a nearby suite of 
rooms in th e Grand Union. F. C. Randall , general m anage r of 
sales, headed the list of th is company's enter tainin g fo rce, ass ist ed 
by th e fo ll owing salesmen and engineers : J. H . D enton, J . T . 
Cunningham, J. F. Dixon, Jr., and J. D. Maguire, of N ew York; 
W. \V. Power and W. H. Goble, of P hiladelphia; H. N. Ransom 
and C. N. Leet, of Cleveland; J . J . Nef, of Ch icago; S. I. Wales, 
of Cincinnati, and J. S. Hamlin, of St . Louis t errit o ry; C. G. 
Burton, of Chicago: ,v. L. \ Vaters, ,v. J . Ri chards and C. D. 
Knight represented t h e electrica l end of the business. 

THE DUFF MANUFACTUR ING COM P A NY of Alle
gheny, Pa., as usual, had a fai rly r ep; esent ati ve line 'of Barrett 
jacks. Perhaps the most not able was the small. st rong emergency 
jack, with which all the cars of th e Pittsburg railways are 
equipped. A motor armature lift, m ounted on wheels , for pit 
work, was the most prominent feature of the exhibit. A " travers
in g base," upon which any car jack could be mounted, was sh own. 
By putting this under a jack considerahle m ovement can be had 
in a hor izontal direction. T. A. Mc Ginl ey and G. A. Edgin 
formed this company's representat ion. 

THE BEMIS CAR TRUCK COMPANY , of New York, had 
an ext ens ive t ruck exhibit, consisting of a No. 51-M. C. B. extra 
heavy t ruck; No. 47 heavy interurban truck, No. 45 city and in
terurban truck an d the standard s ingle t ruck. Those present in 

this company's interests were D . Gallagher, president; W . S. De 
Hart, secret ary and treasurer; S. A . Bemis, Charles Mead 
Thomas F. Carey and George M . Hoadley. ' 

THE G. P. MA GAN N A IR BRAK E COMPANY of Detroit 
cntertai:1ed visito rs at its space. M anager E. C. Rutherford, w'. 
K. Om1ck, superintendent, and J. C. Grace vice-president were 
in attendance. · ' ' 

T H E AMERICA N R A ILWA Y SUPPLY COMPANY, of 
New York. Mr. W alter Chur was present entertaining the many 
fr iends of this company. • 

E . W . BLISS & COMPAN Y , Brooklyn, represented by 
Charles E. P orter and B. W . Stone, exhibited its Projectile
Bli ss b rand of high carbon steel gears and pinions. 

THE STANDARD VITRIFIED CO NDUIT COMPANY• 
ex hi bite d single and multipl e-duct vi trified clay conduit and third
rail insulators. in char ge of W. H. Barnard. B. S. Barnard, presi
dent of th e com pany, was also in attendance. 

THE PANT ASOTE COMPANY, of New York had an ex
hibit in the shape of a drawing-room car, equipped' with Panta
so te curt ai~s, and t wo revolving seats and two cross seats, up
h olst ered with Pantasote leather. Th e ceiling of the car was also 
made of emb,ossed Pantasote, pr esen~in g a very handsome ap
pearance. 

T HE E . P . MORRIS COMPANY m ade an exhibit of the 
goods fo r whi ch it is agent. M r. Morris himself was of course 
in attendance. ' ' 

THE RE CORDING F A RE REGI ST ER CO M PANY, of 
N ew H aven, exhibit ed its new rec ot ding fa re r egister , which 
records on a strip of paper the number of fares collected on 
each trip. T h ese trip sh eet s can be made in duplicate or tripli
cat e if carbon copies a re desired, an d migh t be substituted for the 
1,sual report s entered on a conduc tor's trip sheet. The company 
also manufa ctures trolley wheels, conductors' punch es, trolley 
ca tchers and cord. M. de Forest Yates, J. M. H ayes, Charles N. 
Y ates and F . B. K enn edy wer e this company's delegation. 

T H E IMP ,F. RI AL M A CHI NE COMPANY, of P ittsburg, had 
a representati ve in th e person of S. B. Whinery. 

THE A L BER T & J. M. A N DERSON MANU F A CTURING 
COMPANY, of Boston, exhibit ed its ove rhead m at erial, and as 
a matter of histo rical interest , to show the pro gress th at has been 
m ade since the early days of th e elect ric railway, had some of 
th e earli est overhead applian ces use d. Besides overh ea d appli
ances, several types of t hird-rail insulat ors, including one of 
reconstructed gra nite, were shown. E . Wolt m ann, J . R. E ckman 
and H . F. Sanvill e r epresented this co mpany. 

L. C. C H A S E & COMPANY, of Boston, had a curtain nov
el ty t his year in the way of a curta in fi x ture which releases by 
pushing instead of pinchin g. T hus a person takin g h old of the 
h ott om of the shade in the m ost natm al way would release the 
curtain so that it could be sh ov ed uo and down. This curtain 
fi x ture is ve ry neat, and do es not proj ~ct fa r fro m th e bottom rod 
of the curta in. T h e exhibit included also Chase lea ther for car 
~eat s and cnrta in s. F rank P. H opewell and W illi am W alden 
had ch ar ge of th e exhibit. 

C. H. W HALL , of Boston, exhibit ed hi s metallic window
cas ing, which is dust and rattle proof, and reduces the t endency 
of window sashes t o sti ck. 

TH E V O SE SP RI N G CO1\1PA NY, of N ew Y ork, had Gen
eral Manager Gus Suckow in attendance. 

TH E STAN D A RD P A I N T COMPA NY, of New York, 
which makes the P. & B. products, "hich are almost too well 
known to need comment , m ade an exhibit of it s in sulatin g paints, 
tape and varnish . P. & B. paint and tape are in use the world 
over, in all climates, and have a reputation for durability, elas
ticity and good insulati ng qualities. O ne secret of the suc cess 
of this paint is that it r etains it s flex ibility and does not dry out 
to the extent that many in sulatin g paints do. O ne suggestion for 
master m ech ani cs that thi s company is m aking is to insulate 
m otor- leads and car wires by wrapping with " Rubberoid" motor 
cloth and then wind with P. & B. insulating tape.' F. F. Van de 
Water , Charles Ernshaw and N. D. K ing represented this com
pany. 

H. F. SANVILLE, of Philadelphi a, dealer in st r eet railway 
supplies and the agent of a number of promin ent manufacturers , 
made an exhibit. 

TH E D. & W. FUS E COMPAN Y , of Providence, R. I., had 
Secretary W . S. Sisson on hand to m eet the trade and agents of 
this company from various parts of the country. 

THE AME RICAN BRA KE-SHOE & FOUNDRY COM
P A NY, of New York, exhibited its many types of brake-shoes, 
but gave special prominence tQ ~h~ 1:;ast-iron marginal protecting 
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strip for paving next to the rail s in asphalt st reets, and t hereby 
cutting down the cost of paving maintenance. This marginal 
protecting strip has been laid in seve ral cities with gratifyin g re
mits. The brake-shoes exhibited were the Diamond S, Corning, 
Lappin, Streeter, and the steel back U shoe. 

TH E TRACTION E Q U IPM E NT COM P A NY, of Brooklyn, 
has a new form of car resistance which it exhibited, in charge of 
George Best and C. V. R apelj e. 

THE W ESTINGHOUSE TRACTION BRAKE COM
PA NY exhibited an equi pm ent on the porch of the Grand Union. 
A large number of its representati ves were in att endance, includ
ing J. Brooks Clarke, A. J. Brislin , George E. Baker , J . B. 
Clark, E . H . D ewson, J. R. E llicott , C. R. E lli cott, F . V. Green, 
E . M. H err, G. A. H agar, P. J. Miller, J . F . Miller, Geo rge H . 
Martin, William D. Ray and H. H. \Nes t inghouse. 

TH E STAN D A RD AUTO MATIC L U BRICAT OR COM
P ANY, of Philadelphia, makers of a lubricator which was ve ry 
favorably spoken of in the discussions at the M echani cal Asso
ciation conventi ons , showed its lubrieators for motors and car 
j ourtials. Th ese lubricators feed o il to th e bearing by vi rtue of 
th e vibrati on of th e car and stop fe-~din g when th e car s tops. 
They can be applied so as t o give o il lubrication on moto rs built 
c ri ginally for grease, as many companies now use oil in stead of 
grease. G. B. Kirkbride, president, :m d J. P. D irkin were in at
t endance. 

THE BRYAN MA R S H COMPANY, of New York , had J . 
P . Williams, special representative, and Guy V. W ill iams, oi M in 
neapolis, lookin g aft er its interests. 

THE STAN D A R D UN D E R GR OUND CA BLE COM
PANY made its usual parlor display of cabl e samples, and was 
well represented by C. J. :Marsh , manager New Yo rk office, and 
Mr. Kimball, of that offic e; T. E. Hughes, P hil adelphia manager; 
J. E . Pi etzeker, of the Chicago office; F. C. Cosby, Bosto n man
ag er, and T . J . McBride. 

THE K E YSTON E CA R WH EEL COMPA NY, of Pitts
burg, was represented by J ohn Howarrl Yardley, sales agent of 
th e Philadelphia office. 

BA LDWIN & ROWLAND SW ITCH COMPA NY, of South 
1'-orwalk, Conn., exhibited th eir track switches. 

W. T. W ATSO N , of Newark, N. J ., had a ve ry a tt rac ti ve ex
hibit, showing his 1903 type of fender :111d automati c wh eel guard. 
Both of these devi ces att racted m uch iavorable eom ment. As is 
now generally known, the vVatson fende r is furni shed with two 
automatie releases and a foo t -drop. An im por tant feature of th e 
vVatson at1tom ati c wh eel guard is th at it is fr ee from the sprin g 
movement or oscillating motion of th e car, as it is fitt ed directly 
to th e truck , being bolted to th e ptl o t-bo;ird with fo ur ½-in. 
bolts, and can be run cl oser to th e n:J s or stree t surface th an ;s 
vo;,sible wh en a gate type of drop or tnp is 11 sed. 

J. G. BRILL COJ\IPANY exhibi ttd several models of irs 
lates t trucks. T he company wa s represented by W . H . H eu
iin gs, Jr., S. M. Curwen, George i\I. H askell, Geo rge H . T ontrup, 
C. K. Pickles and J. E. Brill. 

CR OCKER-W HEELE R COMPAN Y, A mpere, N. J ., w;;.s 
represented by Charles \V. Star tsman, m ies departm ent, Ampere, 
N . J . ; F. B. D e Gress , manage r N ew York office ; S. R ussell , 
111anager Phil adelphia offiee; R . N. C. Barnes, mana ger Boston 
offi ce. Th e company di stri buted a spe.::1al bulleti n on stree t rail
way generators and gave away handsome souvenir match safes. 

TH E R AILWA Y STEEL SPRI N G COMPA NY, of New 
Yo rk , ex hibited all classes of its sprin gs. In the eenter of the 
booth was di splayed a niekel-plated, full-size elli ptica l spring, 
which attracted a great deal of at te ntion. Th ere were also di s
played nickel-plat ed spiral spri ngs in ~mall sizes and heavy spi ral 
sprin gs for truck co nstructi on. A. S. H enry, F . C. l\IcLewce and 
D. S. R oche represented th e company. 

TH E H AM SAND-BOX COMPAN Y, of T roy. N. Y., was 
represe nted by the Stuart -H owland Company, of Boston, th e 
Sterlin g-Meaker Com pany, of N ewark, N . J ., and th e R ecordin g 
Fa re R egister Co mpany. Its exhibit s consisted of trolley-catch
ers, tro lley retri eYCrs and an ad justa i) le troll ey harp to prevcr,t 
wear of t rolley wheels and overhead w; rcs on curves. T hi s harp 
attracted much attention. 

W . A. WOOD & COMPANY, o f Bos ton, manu fa cturers of 
o il specialti es, were represented by George W . Brown. This 
company is preparin g to place on the market a new journal box, 
which will soon be heard from. 

TH E R EVO LV ING RA I LW AY SAND ER COMPA N Y, of 
Toronto, exhibited a sand box possess ing novel and int eresting 
features. The company was r epresented by B. B. J en kins and G. 
Stevenson, who explained th e merit s of the device to many elec-

tric ra ilway managers and master mechanics. The sander has 
bee n g iven' a thorough tria l in Toronto and other cities, and the 
success of the company seems assured. 

TH E FORE ST CIT Y E L ECTRIC COMPANY, of Man
chester , E ngland, was rep resented by W. A. Neff, whose many 
American fri ends were glad to welco111e hi m. Mr. Neff is spend
ing a few weeks in th e U nited States and Canada, and reports the 
continued success of the Proteeted rail -bonds in E urope. 

TH E POWELL & TURNER TRUCK COMPANY, of Troy, 
N. Y., was prese nt in t he perso n of A. Fairweather, secretary. 
In additi on to th e P owell eleetric car truck, th e company is put
tin g on the market an emergeney brake, and also a roll er bea r
in g possess in g interestin g features. 

THE A M E R I CAN W OO D F IR E -PROO FI NG COM
P AN Y, of New Yo rk, was a newcomer at the convention, be
mg represented by Samuel A. Clark, t reasurer. T he obvious 
need of better prot ec ti on agai nst fi re in the construction of car 
bodi es should make an exce llent market fo r the fire- proof wood 
whi ch thi s company is now pr epared to furn ish. 

PRATT & LA M B ERT, the well -known varn ish house, was 
represe nted by J oscph Maycock, of th e R ai lroad D epartm ent. 
T h rough the excell ent quality o f it s varni shes, and the ente rpri se 
of its o ffi ce rs in Ne w York, Buffalo, Chi cago. London, P aris and 
If ambttrg, th e name of P rat t & Lambert has at tai ned an en viab le 
int ernati onal r eputation. 

T I ! E UN I SI GNAL CO i\i PANY, of Cam bridge, :Mass., ex
hi bited it s signal system. It had in ac tual operati on a complete 
lilock. illustrati ng the workings in every detail. There are im prove
ments in certain respects on thi s system over those of a like na
tu re o n the market, which ought to :,ppeal to the progress ive 
rnil way m anage r. The company was re presented by C. F. H ope
well, ge neral manage r, and Professor Charl es H . Morse, con
sulting eng ineer. 

THE BARB O UR & ST OCKW E LL COMPANY, Bos to n, 
Mass., was represen ted at the convention by F. F . Stock well. 
l\fr. S tockwell entertain ed his many customers and fri ends with 
liberal hospitali ty. A ne at so uvenir in th e shape o f a measuring 
tape was dist ributed by Mr. Stockwcil. 

THE NA.TIONAL LOCK W ASH E R COMPAN Y, of New
ark, N. J ., exhib ited its lock washers and th e curtain fi x tures 
manufaet ured by it. 

TH E \V ESTE R N ELECTRI C COi\I P ANY was represented 
by R. l\L Campbell , of N e,v Y nrk, and R. H . Harp er, of Phila
delph ia, in the interest of Electro:-,e u,·erh ead mater ial. T he 
\V cstc:rn Elect ric Com pany is ex elusive sellin g agent of th is well
kn own lin e of overhea d mater ial. I t also handles in the East 
Stombaugh guy anchors, manu fac tured by \V. N. :\Iatth cws & 
Bro., St. L ouis, Mo. 

TH E STANLEY ELECTRI CA L MANUFACTU RIN G 
COi\IPANY, oi Pitts fi eld. i\fass., 5ho,,·e cl a large interu rban 
truck equipped ,,·i th two S. K. C. 4 02 motors. O ne S. K . C. 401 
motor was also ex hibited. showi ng th e eareful and thoro ugh 
co nstrnction in e\'ery detai l em ployed by th e Stanl ey Company. 
O ne im pr o,·ement nf grea t Yalue is the thorough ventilati on of 
th e motor. U nder t he severes t o rdina ry service th is motor ean
not get oYcrhea te cl . This fact has bee n thoroughly established 
hy suburban roads in P itts~el cl and Yicinity ·whi ch have used th e 
Stanley motor for the past two years. Th e co mpany also had on 
exhib ition two S. K . C. 2 controllers, wh ich a re describ ed in 
de tai l ehewhere in this issue, t rolley stands, switchboards and 
car ci rcuit breakers. S. T. D odd. M. C. Ca nfi eld, H . R. \Vil son, 
R. H . H am lin and George C. R obb were present at th e con
, ·ent ion. 

J O H N STEP IIEl\'SON CO :\ I PANY. of E lizabeth , N. J. , was 
rep resented at th e conYCntion by E . J. L awless, D avid Moffett. 
Thomas F . Carey and J . A. H ann a. T he company made 11 0 ex 
hi bit. 

T H E WM . .H ALL COM P .-\ N Y, of Roston, l\Jass .. was repre
cent ed at the con\'l'ntio n by J. F . Stout. 

NO R l\f AN l\ fcCAR T Y attended th e eonventio n in t he int erest 
(Jf the A mcriean Di esel E ng ine Co mpany. This company is now 
prepared to bi d fo r co ntracts in the ~:t r eet railway fi eld for en
gi nes up to 500-hp. Considerin g tlw enormous economy and 
small co5t of operatin g the Di esel en ~·1:1e, it ought to appeal to 
c\'e ry railway manager who has th e in terest of his stockholders 
at heart. 

T H E for ce of habit brought to th e eonvention J oh n S. Bradley, 
F. C. Boyd and Willi s Anthony, of the old New Haven Car Reg
ist er Company , whi ch recently sold out its business to the Inter
r;ational R egister Company, of Chicago, Ill. 
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THE ELECTRIC MOTOR & EQUIP1VIENT COMPANY, of 
Newark, N. J ., furni shed seyeral electric signs, including the large 
STREET RAILWAY JouRNAL sign whi ch was placed over the door 
leading into the convention hall, and adjoining the STREET RAILWAY 
Jou1rnAL booth. T he E lectric l\1otor & Equipment Company is 
to he congratulated on the artistic character of its work at the 
convention . 

M.A. SINGER, of New York city, was the designer and builder 
of many of tJ1e boo th s in the court, and on the veranda of the 
Grand Union Hotel. M r. Singer's long experi ence in work of thi s 
kind enabled him to handle thi s work in a manner which gave 
gc:nc: ral satisfactio n. 

THE SAFETY CAR STRAP COMPANY. of New York, had 
on ex hibiti o n it s recently patented Y -shaped safety strap. 
Jndging from the interest disp layed by the delegates at the con
\"Cnti on thi s strap ought to find a ready sale on all progressive 
mads . T he company wa s represented by Mr. Myers. 

S. 13. COND IT, JR. , & COMP,\ N Y, Boston , Mass, were repre
sent ed by S. B. Condit , Jr., in th e int erest df hi s swi t ch es and oil 
circuit breakers an d general heavy current switchboard work. 
M r. Condit distributed a ve ry hand some souvenir in the shape of a 
neat pocket knife. 

T H E LUMEN BEARING COl\Il'ANY, of Buffalo. N. Y. ex
hibited its motor, truck and journal bearings, ideal troll ey wheels, 
,:nd alpha bronze check plates. Consid erab le interest was manifest 
among the delegates in examining the good s di~played by this com
pany, especially it s special composition motor bearings, as well as 
the neatne ss and general app earance of the deYices on exhibition. 
The company wa s repre~ent ed by E . P. Sharp. manager o f sales. 

THE ELECTRIC CA BLE JOI N T & APPLIA N CE COM
PANY. New York, di , tributed neat fold er s describing it s electric 
cabl e joint. The cnmpany was represented by W . M. Murphy. 

EUGENE MUN SELL & COMPANY AND THE l\ITCA IN
SULATOR COMPA N Y. o f N ew York and Chicago, were repre
sented by Charles E . Coleman. the energetic and enterpri sing man
ager of the Chicago hou se. Th e exhibit , which consisted of 
micanite rings, segments and empire cloth , and their other lines of 
insta llation was located at the left of th e main cross ai sle in the 
booth with the National Carbon Company. Samples of their ma
t erial was freely di stributed among the Yisiting del egates, a nd at 
a ll the writing desk s o f the hotel, very attractiYe bl otters were 
'-;,e ry much in ev id ence. 

TIIE l 1NITE D STATES E L ECTRIC SIGN AL COMPANY. 
of \Vest Newt on. l\Tass., exhibited it s signal sys tem. whi ch has been 
in use for stveral years. A complete bl ock o f the system wa s shown 
ill mtrating the workings of the system in deta il. It is int eresting 
to note tha t a grea t many street railway syqem s a re equipped with 
this system. and that it has so far done mos t of th e hlock-s ig-nal 
bu sin eso;; in the street ra il\\' a_Y fi eld . J. TT . N' icker,on. II. G. Root 
and J. J. Rnclclick repre,e11ted the company at the con w nt ion. 

TH E CLEVELAKD FROG & CROSSI N G COl\IPANY of 
Clenlancl. O hi o . ,ms in eYiden ce th ro ;1 gh G. C. Lu cas, gen~ral 
manager. 

TH E A l\T E RI C.\ K E LECTRT C:\L \\'ORKS. o f Prm·i cl ence. 
R. I.. was repre,ented hy \\'. J. \\'a t~on. the N ew York sales agent! 
nf the compa1w. Th e genera l hospitality o f l\fr. \Vatson was 
much enj oyed by hi ;; many fri en ds. 

TTTE GOULD STORAGE B..\TTERY COl\lPANY N'ew York 
had on exhibition pla te~ nf the Gould storage batte ry.' The boot!; 
\\'a , attractiY ely decorated with large, cl ear photographs of some 
ni th e m a ny la rge in stallatio n s fo r ~t r (?c t railways which it has 
recently made in \'a rions par t, of the C nited State ~. Some of 
the largest and mo~t important street ra ilway installations in this 
country h a\' e recently been furni sh ed by the Gould Storage Battery 
Company. The photographs displayed by thi s company were care
fully examined by ra ilway men at the com ·ention. and judging from 
expreso;;ion , made hy some of them who are not users of storage 
batteries, they eYi dently gaye th em food for thought. The com
pany was represented at th e com·enti on by \V. \V. Donaldson, 
sales manager, and E. L. Draffen. 

T H E Al\IERICAN AlTTOMATIC SWITCH COMPANY, of 
New York. exh ibited an automatic switch. 

THOM A S F. CAREY. of Boston. Mass .. was 1 resent at the 
convention in the interest of h is va ri ed business. Mr. Carey repre
:,;ent s the J ohn Steph enson Company, Bemis Car Truck Company, 
and the snow pl ow department of the \Vason Manufacturing Com
pany. in Boston and th e East. Mr. Carev also deals in all classes of 
heaYy second-hand equipments for stre~t rai lways. 

GILES S . ALLISON, 57 Broadway, N. Y., unfortunately, was 

not able to be present at the conven tion, owing to serious illness. 
He was, however, well represented by H. -C. Donecker, of St. 
Louis, and D. J. Fitch, of New York. A street railway convention 
without the presence of Colonel A lli son is an tmusual occurrence, 
and the absence of the "genial Colonel" was widely commented 
upon. 

THE GEORGE W. KNOWLTON RUBBER COMPANY, of 
Boston, had · an interesting di splay of it s rubber specialties. The 
company was ably represented by D. B. Wakelee. 

BULLOCK ELECTRIC MANUFACTURING COMPANY, of 
Cincinnati, had the largest single elect ri cal exhibit at the conven
tion, this being o ne of fi ve rotar ies for th e Scioto Valley Railway 
Company's power plant at Columbus, O hio. It is a handsome ma
chine, r ece iving three-phase current and delivering 400-kw direct 
current at 6oo \'olt s. It is six-pole, about 9 ft. high, and slightly 
over IO ft. square at base. The order for these includes thre(l 
1000-kw, three-phase generators, as well as step-up and step-down 
tran sformers. The exhibi t was in charge of R. T. Lozier, general 
sales agent; G. B. F oster, W . S. Arnold, A. E. Foote and C. Van 
DeYenter. 

ROSSITER. l\ lACGOVERN & COMPANY had a large space 
on the lawn fitted up with a boo th and replete with electrical ap
paratus. and occupi ed also one of the cottages in the annex. where 
a hospitabl e welcome was ex tended to a ll comers. A number o t 
motors were shown, open for inspection, as well as armature and 
fie ld co il s. and comnrn tator:-. including one of 750 kw, just fini shed 
for the Brooklyn Rapid Transit Company. The exhibit was di
rected by Frank l\1acGovern, vice-p resident and general manager, 
1yhose staff compri sed Messr s. R. J . Randolph, J. A. P ~irce, C. J . 
l\'lacdonald. J. W . Archer a nd several other efficient men. A n ea t 
pamph let of Ros~iter-MacGovern plants was distributed and was 
in g reat deman d. 

THE CO L UM BIA MACHINE WORKS & MALLEABLE 
TRON COl\lPANY, of Brooklyn, was represented at the con
\'ention by it s president, J. G. Buehler. M r . Buehler, with his 
original and genial ways, is always a welcome guest among his 
hosts of fri en ds from all parts of the country. W . R. K erschner, 
, econd vice-president; from A llentown, Pa. , was also present at 
the convention. 

THE PECKHAM MANUFACTURING COMPANY, of 
Kingston an<l New York, had on e of the largest and most tasteful 
booths at the Saratoga Con venti on. As its exhibit was located on 
the main walk from the hotel to the convention hall. and as the 
arparatu, ~hown wa s of great interes t, the exhibit attracted wide 
attent ion. Mr. P eckham thi s year devoted h is exhibit principally to 
hi s new line of M. C. B. trucks, of which three types were shown . 
The first of the,;e ,va s the No. 36B, which is intended for high-speed 
sen ·ice with medium weight of ca rs. T he second type of M. C. B. 
trucks in the P eckham exhibit was the No. 40, called by Mr. 
Peckham his "s tandard'' high-s r eed truck, whil e the third type was 
the No. 46, or "ext ra strong." A ll three of these trucks are 
equipped with the patent combination si de frames, double roller 
side bearings. fl ex ible motor suspension. Taylor's patent non
chattering brake hangers. and other features which made these 
trucks popular i11 interurban rai lway work. Mr. Peckham also 
°'ho\\ ed hi s No. q B 3 X short -wheel base truck, which has been 
adopted on a large number of city and suburban roads, and which 
i~ well known to rai lway managers and delegates to the conven
tions. The P eckham Company had a large number of representa
ti,·es present, 1vho were kept busy explaining the special merits 0£ 
the different trucks to those in a ttendance. T hey included Mr. 
Peckham, president of the compan y: E. G. L ong, G. H. Bowers and 
\Vm. l\ f. \ Vampl er, of th e New Yor k office; Messrs. Hanna and 
Richardo;, of the: CleYeland office: A rthur W . Fiel d. of the Boston 
office. and Messr s. Wilkinson and R il ey, from the works at Kings
ton. T he company also had at the convention it s new catalogue. 
which describes the full lin e of P eckham trucks, and which wa~ 
one of th e most complete. as well as tast eful , catalogues at the con
Yention. A ll of the typographica l work issued by thi s cort1pany is ol 
a superior grade, and the catalogue this year forms no exception 
to the rule. · 

E. P. ROBE R TS & COMPANY, of Cleveland, Ohio, were rep~ 
resented by William C. Andrews, of New York, their Eastern 
representatiYe. Thi s well-known firm of consulting engineers has 
recently completed work on the Northern T exas Traction Com
pany now operating between Fort W orth and Dallas, and is now 
hu il din g the Dayton & M uncie and Muncie, Hartford & Fort 
Wayne roads. and is acting as engineers for a number of other 
properti es. Mr. Andrews states that the company has a number 
of prospective enterprises in its office for which it will do th<: <:n.· 
tire electrical, mechanical and civil engineering. 
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THE ELLIOTT BROTHERS ELECTRIC COMPANY, of 
Clc\'eland, made an attrac ti ve exhibit, and was represented by W 
II. Ellio tt , manage r , who cxplaj ued his company's faci lities for 
handling dynamo and motor repai rs, includ ing armature and 
fi eld rewindin g, commutator build in g, etc. 

M R E. F. DE WITT was o n deck as usual, maki ng new con
\"e rt s to the De W itt sand box. 

MESS R S. GEO R GE S. HASTINGS & COMPANY, of 
Cleveland, who are do in g such an enviable business in electric 
ra il way supplies, we re represented by .Mr. Hastings himself. 

T HE many frie nd s of W. R. Kerschn er, of Allentown , were 
" lad to welcome him on his return fro m a sojourn in Europe. 
T hey were also g lad to lea rn th at M r. Kersch ner's tr ip abroad 
has resulted 111 a considerable improvement in h is health. 

T HE ELECT R IC RA I LWAY EQUIPMENT COMPANY, 
of P hiladelphia, was rep resent ed by A. S. Vane, pres ident ; 1\1. 
Herman Brill, vice-p res ident , and W. H. Heuli ngs , Jr. , secretary 
and treasurer. 

MESS RS. W ENDELL & ?llacDUFFIE were prese nt in th e 
persons of J acob Wendell , R. L. l\lacDuffie and C. A. Hayden. 

THE UN ITED STATES STEEL COMPANY, of Eve rett. 
Mass., exh ibited t he Neal duplex brake and J upiter steel castin gs. 
T he advantages of th e bra ke and casting s were explained by 
Willi am E . R eid, mechanica l eng in eer, and L. H. Mi ller, of the 
steel department. 

TH E ST . L OUIS CAR WHEEL COJ\IPANY was ably rep 
resented by J . L. Butt erh.el cl , general sales agent , and J olm J ,,y 
Morse, treasurer . 

W A RREN M. POORMAN, of Boston , through whose ef
fo rt s the varni shes manufact ured by M cCaski ll , Dougall & Com
pany, of Montreal , are bein g so extensive ly int rodticed on street 
railway syst ems in th e U nited States, was present in person, and 
distribut ed cards se tting fo rth t he m erits of h is goods. 

M E SSRS. J. G. W H ITE & COMPANY, of New York and 
London, were represented by J . G. White himself. 

T HE CHICAGO CA R WHEEL & FOUNDRY CO l\1PANY 
was r eprese nted by A. A. Hi lton, vice-prrsident and m anager. 

T H E GENERAL ELECTR IC COMPANY, of Schenectady, 
made n o regular exhibit , as its works at Schenectady were so 
near, and were made parti cularly available th rough the special 
excursion to the works which the company t endered to the As
sociations on Thursday afternoon. Th e company had, however, 
headquarter s on the grounds in a spacious booth , which was at
t ractively decorated by palm s and o ther plants, an d illuminated 
at ni ght. 

T . G. SEIXAS, of the P hiiadelphia Electric Company, P hiladel
phia, P a., was a gues t at the con vention of the Amer ican Street 
Railway Assoc iation . Mr. Seixas g reatly enjoyed a visit to the 
works of the General E lectric Company, at which place he had the 
pleasure of seeing many of his old frien ds and associates, he having 
been with the original Ed ison Machine 'vVorks at Schenectady in 
the early days. 

H. A. NEALLY, of t he paint departme nt of t he Joseph 
Dixon Crucible Company, looked after the in terests of his com
pany at the Saratoga Con vent ion. Mr. Nea ll ey wa s sought afte r 
by a g rea t many people, who des ired to secure one of the \"cry 
unique pencil s given away by him as a so uvenir. T he pencil con
ta ined lead at one end, and rubber at the othcr, which was a per
fect imitation of a pencil, and foo led every one who t r ied it. Mr. 
Nealley also dis tributed among the rai lway men a circul ar descnp
t ive of the colored pain ts made by his company. It is needless 
to say that if Mr. Nealley attends fu ture street rai lway conven
t ions, and gives away souven irs that ,vi ll be app recia ted as much as 
the above-mention ed penci l, he will always be a center of at trac
tion. 

•• 
THE STANLEY NO. 2 CONTROLLER 

T h e Stanley No. 2 cont roller, which was shown for the first 
time at the Saratoga Convent ion, d iffers radically fro m the oth er 
controllers on th e marke t both in deta ils of construction and in 
the combinations which it effec ts with the motors. 

T h e int erlocking arrangement bet ween the main cylinder and 
the reverser cy linder docs not depend upon the usual cam move
ment. Instead each cylin der carries a fla nged disc with slots 
cut in its flanges. T hese fla nges int erm esh so that the main 
cylinder can be revolved only when t he reversing cylinder is in 
the proper position, and vice versa. The arrangement of the 

magnetic blow-out is also novel. The magnet for the blow-out 
is provided with lon g po le pieces whiC"h are within the stationary 
horizontal partitio11s se para tin g the ,:,:, ntroller cn ntact s. These 
pole pieces product: a perp<:ndicular magnetic fi elrl a t each con 
tact piece, with th e result that th e arc b always blo wn out hori 
zonta lly. The separat ing partiti ons arc removabl e and, in fact . 
are supported on t he po le pieces of tl? c ma gnetic blow-o ut s and 
a re also held by spring clips. 

An in genious attachm ent t o th e co ntroller prevent s the neces 
:,ity of openi ng the cas in g in o rder VJ cut out one motor. The 
motors are cut out by means of a sw1lch con nected with a short 
horizontal shaft proj ec tin g throug h the · side of th e controlle r 
tasing. This shaft is turn ed by th e revn ser handle, which has to 
be removed for th is purpose. 1\ s it can be take n off the reverser 
l")' linder o nly when t he latter is in tl1c right posit ion and th e 
111a i1i controller is o ff, th ere is n o dan ger of thro wi ng ei th er motor 
l ut -out switch with the current 0 11 . 

The co nn ec tions of the motors eff,·c tu l by the controller are 
not the same as those of th e ordinary se ri es pa rall el controll er, 
;i11d instead of two, as in t he latter, the new controller has five run
nin g points. This is secured by runni11 g a lead to the middl e of 
each motor fi eld and thus securin g r:o mbinations bet ween half 
field s on each motor. Th e actual co mbinat ion s used are as fol
lows: In the fi r st position, the current 1s led fir st through a re sist
ancl', then through armature No. I, field No. I, fi eld No., 2 and 
arm ature No. 2 to ground. In the second and third posi tions the 
resistance i -; cut out un ti l a t the fo urth position the motors are 
running in series \\'ith the fields co nn ecte d directly to each oth er, 
in the o rder sta t ed above. In posi tion 5 the encl tc nninals 
of each fi e I cl farthest away from its armature are connected to th e 
mid-lead of the o ther fi eld, so that eac h motor runs on a three
quarter fi eld. In posit ion 6 the re is only one connection between 
th e m otors, that between the midd],,s of the two fi elds, so 
that cach motor runs on a half fi eld. In pos ition 7 the mid
ficld lead o f each m otor is connected to the outsid e brush of the 
armature of the other motor so that the two armat urcs are in 
parallel toge ther with half o f thei- respective field s, while th e 
o th er halves of the fields are in sen es with this combination. 
This g ives a three-quarter field stren g th fo r each motor, with 
armat ures in parallel. In positi on 8 the two motors are in 
straight parallel. 

The spccial feature of the connec tions is that the motors are 
·v<" ry easy in accelerati on, as th ere is no cutting out of blocks of 
res istance, but rather a shifting of the motor equipment from 
one characteri stic curve to another until th e required speed is 
attc:. ined. Although, as desc ribed. the combinations seem som e
what complic ated, a small amount 0f wiring only is required, 
consistin g of five wi res to each m oto:·. viz., tw o armature wire~, 
two fi eld wires and one mid-wire. Th e co ntroller was shown at 
Saratoga applied to two S. K. C. 402 48-hp m otors m ounted nn 
a truck, and th e m otors werc startcd and run 011 th e differe nt 
pos iti on points and different mot ors were cut out to illu stratl' 
th e combinations. possible. · 

-----♦+----

PROPOSED ASSOCIATION OF SUPPLY MEN 

A meltin g of th e street railway sur,p ly men exhib itin g at the 
Saratoga Conventi on \\'a s helcl on Friday, Sept. 4, in the m eeting 
ro om of th e Street Railway A ccountant s' Association a t the Grand 
Uni on Hotel. The meeting was ,'. ;: li ed to order at about r 
o 'cl<,ck by 0 . \\'. J o hnson, general manager of the John son 
\ 1Vreckin g Frog Comp any; wh u explained th at th e object was to 
for m an organiza ti on of the man ufacturers of :rnd dealers in street 
rai l·way equipm ent and snppl ies \\"ho ~,t t end the annual m ee tin gs 
of the American Street Railway A ssociation and its allied asso
c1at10ns. D ani el l\I. Brady, president of th e Brady Brass Com 
pany. then made a short speech, in which he desc ribed the or
ganization and methods o f a simi lar association which conducts 
entertainments and arranges for exh ibit s in co1111cction wit h the 
convention s of th e American RaiLvay Master Mechanics' 
Associat ion a11 d th e ~laster Car Builders' Association. After 
discuss ion as to the best m ethod of pro ceed in g, \V. J . Cooke, 
vicc-president and ge neral manager of the l\lcGuire Manufactur
ing Company, of Chicago, was by m otion appointed temporary 
chairman, and Cornell S. Hawley, of th e Consolidated Car Heat
ing Company . of N cw York, temporary secretary. 

J. G. White, of J . G. W h ite & Co., then m oved that an o rgani 
za ti c, 11 o f electric railway supply men be formed and that W. J. 
Conke, Yicc-president and genera l man:1ger of th e ?IT cGuire Manu
fa cturing Co mpany, Chicago, chairn,an ; Danie 1 l\I. Brady , 
president of t he Brady Brass Co mpany, N ew York; Scott 
13lewett ,of theAmericanCar&Foundry Company, St. Louis, Mo.; 
J ames H. McGraw, president of the STREET RAILWAY JoURN,\L. 
New York, and F. S. Kenfield, president of the Street Railway 
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Rev iew, Chicago, be constituted an executive committee, to 
which they shall add four other repr~sentative supply m en ; that 
t he full committee of nine as thus appointed confer with the 
executive committee of the American Street Railway Association 
and other committees representing those who may have interest 
in this question , and that t he execntive committee have full 
power to establish a permanent organiLation, to decide upon the 
name of th e association and to arrang~ for a ll ~uch matters affect
ing th e interest of the association as may seem desirable. The 
motion was carri ed un anim ously. Th ~re was some discussion on 
th e nam e of the association , but decision on this point was left 
to the discretion of the executive committee. 

•• 
TWENTY-FIRST ANNUAL MEETING OF THE NEW YORK 

STATE STREET RAILWAY ASSOCIATION 

The twenty-first annual meetin g of the New York State Street 
H.ailway Association will be held at the Ya tes Hotel, Syracuse, 
Tue~day and \i\fednesday, O ct. 0 and 7, 1903. T his meeting has 
been call ed a month later than usual because the American 
Street Railway Aswciation held its co m·ention this year during 
the ea rl y part of Sept ember, which is t1 e time when the N cw 
'i'ork Association usually convenes. In view of the change of 
<late and th e large attenJance and great interest manifes ted in 
the American Street R aihvay Associa tion, th e executive commit
tee of th e State Associati on appreciates the necess ity of an even 
more determined effort than it has put fo rth heretofore to secure 
the desired large and representative att endance of both street 
railway and supply men. 

An unusually interes tin g m eeting is a nticipated. Numerous 
papers upon important street railway subj ec ts will be presented 
and topic s uf general interes t and profit to s treet railway men 
will be th o rou ghly di scussed. In addition t o the intere sting and 
profitable k atures o f the me eting a splendid prog ramme of en
tertainm ent (includin g th e annual d inne r o n Tuesday evening, 
Oct. 6), has been a rranged by the local committee. 

The Association is ve ry desi rous to have a large attendance, 
and wishes to ha\' e it pl a inly under stood tha t supply men are 
particularly invited and will be t endered a cordial welcome. 

T he foll owin g list o f topics fo r par,ers and discussion speaks 
well for the activ ity o f the committ ee, and should help to make 
the coming me et in g very successful : 

"Care of Dynamos." 
"Street l{a ilway Taxa tion. " 
"Electrically W clded J oints." 
' 'Street Railroads vs. S tate." 
"Receipts from O th er Sources." 
"Transfers-Their U se and A buse." 
"Points on OnThcad Construct ion." 
" Long Distance Power Tran~missiun.'' 
' 'The Care and i\Iaint enance of Fenders." 
''Suggestio ns on F inancia l Urganil:ition." 
' 'The Inspec tion and Care of Brakrs " 
" R eading and Club R ooms fo r Em plo~·ecs." 
" Care and In mec tion of \\'h eels and Ax les." 
' 'Si gnal Sy~te1;1s for Sin gle T rack Rua cl s." 
"l\Iaintenance and R epair of Car Bocli1:s." 
" Pl easure R eso rt 5 as Traffic Stimul:ito r s." 
"Suggestion s fo r R eport Blanks anJ Fu rms." 
"The Sel ecti on and l\I anagcment of Empl oyees." 
"Effec t o f Int erurban SnYice on S ,11:lll To wn ~." 
''Track Bonding." 
' 'Car ?llil eage :Record. " 
•·Rotary Transfo rm ers.'' 
"The l\fodern P ower- H o use." 
" P ower Brakes fo r E lec tri c Car,." 
"Employees' Benefit A ssocia tio n~." 
"Low J oints-H ow to PreYent Them.'' 
"PreYention of Accidents." 
"Electrolysis. " 
"Care and In spect ion of M otors.'' 
" Municipalities vs. Street Railroads.'' 
' 'Economical Maintenance of Boil er Room. " 
" How Can vVe Increase the Efficiency of Employees?" 
" Hints on Making Small Efectric Railroads Profitable.'' 
"Store-R oom Accounting and the Distribution of Supplies." 
''How Can \ Ve E nlarge the Field and Scope of the Associa-

tion?" 
''Practical E xperience with D oubl e-Deck and Semi-convertible 

Cars." 
"Economical Production of Steam." 
"Electric Lighting by Street Railways." 
"Steam Railroad Crossings or Right Angle Crossings of Elec

tric Lines" (Allotted) . 

"Repair Shop Methods" (Allotted). 
" Hydraulics in Connection with Street Railway Operation" 

(All o tted). 
"Track Construction and l\Ia infenance'' (Allotted). 
"Accounting and Way-billing on Trolley Express Lines" 

(Allotted). 
'"Despatchers' Duties and Electric Signals" (Allotted). 
"Methods of Discoverin g Fraudulent Claims for Inj11ry" 

(All o tted). 
"Physical Examinati ons in Accident Cases" (Allotted). 
"Track Drainage-Interurban Roads. " 
" Steam Turbines.'' 
" Sing le and D oubl e Trucks- Th eir Advantages and Disa<l

Yantages." 
"The Sub-station." 
' 'Physical Examinations as Aid fo r Trial Counsel" (Allotted). 

, In addition to the papers allo tted and selected from abO\·e 
list of topics, there will be an a llotm ent of sub-topics and ensu
ing general discussion upon th e following practical subjects 
suggested by H. H. Vreeland: 

" Interurban Service' ' (divided into three heads), (a) Standard 
Equipment, (b) Car Despatching, (c) Standard Methods of Fare 
Collectio n and Ticket Taking. 

' 'Extra Freig ht and Baggage Service on Int erurban Lines" 
(divided into three heads), (a) Traffic A rrangements with Steam 
Roads and Boats, (b) Traffic Arran ge ments with Other Inter
urban Lines, (c) D evelopment of Freight and Express Service. 

In pursuance of the sugges tion of the Board of Railroad Com
missioners of th e State of New York, there will be a general 
discussion of th e followi ng tim ely topics: 

"The Advantages and Disadvantages of Oil Tail Lights for 
Interurban Cars." 

"Street Car Controll ers- Their Proper and Improper Opera
tion. " 

All st reet railway representatives are earnestly urged to come 
prepared to participate in the di scuss1•Jn of th e above important 
subject s as outlined. 

•• 
DEVELOPMENT OF ENCLOSED FUSE PROTECTIVE DEVICES 

Probably no recent development in electrical construction de
vices has met with more rapid advancement and success than the 
s~-called enclosed fuse, which is to-day supplanting nearly al! 
forms of open fuse protective devices. Actual commercial ex
ploitation was· begun but five years ago; yet to-day the enclosed 
fuse has been accepted ·almost universally and is to-day being de
manded by the U nderwriters,-and in fact it finds a place in 
almost every new plant. At fir st it was thought that the increased 
cost of the necessarily more expensively constructed enclosed fuse 
device would to a great extent prohibit the universal application 
of this meritorious protectiYe device, yet it was soon found that 
the many advantages acc ruing from the use of enclosed fus es 
warranted the additional expenditure. 

T he development of enclosed fu se protective devices is some
what noteworthy, as their application has been almost universal, 
not only to ordinary interior work, but for street railway motor 
protection, transformer protection, swi tchboard work, and a multi
tude of other service. The Sachs ''Noa rk" enclosed fuse, marketed 
by the H. \V. J ohn s-1\Iam·ille Company, sole agents, was one of 
the pioneers in th e enclosed fuse field. The basis for the develop
ment of thi s now well known pro tecti ,·e device began more than 
a dozen years ago. The original Sachs patent of 1894 is claimed 
to be the fir st showing the modern form of constructing enclosed 
fuses. 

T he variety of styles and types of enclosed fus e protective de
vices marketed by the above-mentioned concern is exceedingly 
extensive and co,·ers almost every branch of electrical service. It 
is also of interest to note the large ampere sizes to which these 
fuses have been developed on the various voltages in common use. 
Recent tests made of Sachs "Noark" fuses on a 4000 amp. hour 
storage battery at 250 volts have demonstrated the entire efficacy 
of fuses whose normal carrying capacity was 400 amps. at 250 

volts (100,000 watts). These fuses were short-circuited dead on 
the terminals of the battery and operated absolutely without smoke, 
flash or any demonstration whatever, yet indicating upon the ex
terior of the tube their interior condition. Larger sizes are also 
being developed, and it is expected that they will be furnished up 
to 1000 amps. in the near future. As a circuit-rupturing per
formance, the opening of an enclosed fuse capable of carrying 500 
or 6oo amps. at 250 volts absolutely without any external demon
stration or explosion whatever, and without in any way affecting 
the integrity of the tube or external structure, is certainly note
worthy. 
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FINANCIAL INTELLIGENCE 

WALL STREET, Sept. 9, 1903. 
The Money narket 

Th e recent in cident of the g reatest interest for the money 
market was the oflicial announcem ent from Washington that Sec
retary Shaw would use, in case of need this autumn, the surplus 
treasury moneys, amounti ng to about $40,000,000, to add to the 
bank deposit fund . Various intcrpreta•.ions have been placed upon 
t his proposal, but in banking circles only one opinion is expressed. 
T he Secretary clearly means to come rn the relief of the market 
only in case there is no other way to prevent a se rious money 
st riP.gency. He does not propose to make t he treasury surplus 
available for a fres h vVall Street sp~c,Jlation, but, on the con
trary, Wall Street liquidation on a m ore or less extensive scale 
woul d probably have to be tried befor e! th e treasury funds would 
be placed at the market' s disposal. What the Washington au
thorities part icularly want to be sure of is that there wi ll be plenty 
of m o ney thi s autumn for all legitimate nee ds. The present bank 
surplu s re serve-$17,000,000-may be adequat e, but if it is not , and 
if gold cannot be imported readily from abroad then the treasury 
proposes to stand by and help out the m ercantil e community, 
That this ac tion is felt to have a practica l sig nificance is made 
clear by the quick decline in rates for time money, which followed 
the fi rst news of the treasury o ffer two ·weeks ago. Previous to 
then it was difficult to obtain fiv e and six months' loans at 6 per 
cent ; now 5½ per cent is th e ru li ng figure o n this class of business, 
and loans are compa,ratively easy to negotiate. Rates for call 
money and for the short-time options continue rather low, the 
same as they have been for some time 1.1ast. The average call rate 
i~ 2 per ·cent, and for sixty-day money 4 ½ per cent. Regarding the 
likelihood of gold imports this season th e chances have been 
diminish ed somewhat by recent developme nt s. A heavy and pro
t ract ed drain from Egypt, Germany and other parts of Con
t inental Europe has caused the holdings of the leading foreign 
banks to fall below what is considered a prudent average at this 
i;e riod of the year. Partly under this pressure and partly with a 
view to future demands from America th e London market has 
taken some sharp measures to protect it se lf, and to make the 
process of withdrawing gold a difficult one. The price of the 
metal has been forced up by successive stages, thereby raising the 
premiums which the foreigner must pay for it. More to the point 
still , the Bank of England last Thursday took the unusual course 
of jumping its discount rate from 3 per cent to 4 per cent , a 
month at least ahead of sirnilar moves in former autumns. The 
Bank is fo llowing up this step by borrowing heavily, with a view 
to diminishing the outside supply of lendable capital, and thereby 
bringing the market within its control. All thi s means, so far as 
our money situation is concerned, that drawing gold from Europe 
this fa ll will be a much more difficult 09eration than seemed prob
able a month ago. The exchange market has already reflected the 
alte red condition rather notably by advancing 1¼ cents in the 
pound above the August low level. To sum up the most obvious 
facts of our money market in one conclusion, the Treasury tender 
of relief and the foreig n exchange po sition promise either sep
arately or combined to prevent any real ~tringency during the next 
few month s. But neither of these palliatives would come into op
cration soon eno ugh to prevent a fairly considerable rise in in
terest rates from the present level. 

The Stock narket 
T he course of the general stock market from day to day con

fi rm s the opinion expressed some tim e ago that the larger finan
cial interests are content that Wall Street speculation should be 
left to take a good rest. T he market is intensely dull, with prices 
moving in a narrow range, and with nine-tenths of the business 
rnpplied by the. profess ional operatiom on the floor of the Stock 
Exchange. Indeed, what has been witne ssed for the past two 
weeks has been simply a succession of petty movements, fir st in 
one direction, then in ano th er, with the advantage possibly in 
favo r of a rise, bu t with cer tainly no settled upward t endency. 
Speculative circles arc s imply enjoying a breathi ng space. Liqui
dat ion is over, many people be li eve for good, but investment buy 
ers arc so extremely caut ious, what betwee n th e un se ttl ed crop 
outlook and the money market uncertainties, that there is no snh
~tantial support for any operation s d~, ,ign ed to effect a hi ghl'r 

price leve l. The test news that has come to hand recently was the 
Government report, issued last week on cotton. It showed that 
not only is the area under cultivation the largest on record, but 
that the condition of the crop is far above the average for the 
season. These circumstances have suggested so forcibly the 
probability of a record-breaking co tton harvest this autumn that 
it is small wonder that they have completely knocked out the 
underpinnings of the recent bull speculation in the staple, causing 
a severe reac t io n in price s. These events have a large meaning 
for th e general finan cial situation. But, like other favorable fac
tors, such as the excell ent statements of railway traffic, their in
fluence seems likely to be postponed nntil the corn crop is out of 
danger, and until a better measure can be taken of th e seaso n' s 
requireme nts in the money market. Continuati on of the present 
dulln ess and narrow price fluctuations ior a while longer at least 
seem to be the most logical course of things. 

The transfer of the Kuhn-Loeb holdings in the Metropolitan 
Securi ti es Company to what is known as the Ryan-·Whitney syn
dicate caused quite a stir in the local traction share market when 
the news was first publi shed, t en days ago. Various opinions have 
been expressed as to the motive ben eath this transaction, but the 
latest statement issued by Mr. Ryan seems to make it clear that 
the exchange of holdings was purely voluntary, and that there 
is no basis for the sin ister talk that Kuhn-Loeb & Company forced 
the sa le by claiming that the situati on in the Metropolitan Street 
Railway Company had been misrepresented to them. On the 
Stock Exchange both Metropolitan Street Railway and Metro
volitan Securities shares advanced rapidly when the operation was 
first announced. A sympatheti c rise al-;o took place in Brooklyn 
Rapid Transit and Manhattan on the idea that the Metropolitan 
stock transfer m ight be one of the pa:-ts in a grand scheme of 
traction consolidation. The several movements, however, proved 
to be enti rely speculative, and when the troub le became known the 
stocks concerned quickly receded to their former level. 

Philadelphia 
Prices have altered Yery little in the Philadelphia market for 

some time past. The undertone continues strong in all classes of 
securiti es, but in the absence of developments affecting individual 
properties and in the a patheti c state of the general market, there 
is little business doi ng. Philadelphia Company common has been 
the most active stock on the li st, but for a fo rtnight past it has 
not swung beyond a one point range, from 40 to 41. The pre
fe rred stock is nnchanged, at 43¾. Union Traction sold down 
from 44 1/s as low as 43½ at one time, then r ecovered to 44. Phila
delphia Traction was strong, at an advance from 95¼ to 96. Rapid 
Transit on a renewal of pool operations rose as high as 14½, then 
fe ll back to 14. Other recent sales of note include Consolidated 
T raction, of New Jersey, at 60, Railways General at 3, American 
Railways at 46, Reading Traction at 30, Chicago Union Traction 
at 5½, and Union Passenger Railway, of Philadelphia, from 235 
to 238. 

Chicago 
This is a very stupid time in the market for Chicago traction 

E-tocks. Announcement has already been made of the fact that 
th e so-called minority committee of Lake Street Elevated appoint
ed by the stockholders last Jun e, now has an actual majority of 
the stock in hand. It is expected that a reorganization plan will 
be drawn up some time thi s month, with a fair chance that all the 
various interes ts in the property will come together on a har
monious basis. In this hope the stock has held well in the market, 
but with few trades between 6 and 6)/4. The only other trans
action s reported during the last two weeks include Northwestern 
E levated common at 22, City Railway at 170, West Chicago 5 
per cent bonds at 97, Metropolitan Elevated common at 21, the 
preferred from 61½ to 59½, and South Side at 96. All lines are 
1:1aking good traffic ret urns. The l\f etropolitan has about com
pleted its new coaling station on the Belt Line and Forty-Sixth 
S tree t. and th e only remaining construction work is the down
town terminal, which, owing to the difficulty in obtain ing struc
tural material promptly, will probably not he completed during 
the present calendar year. 

Other Traction Securities 
Trading is pract ically at a standsti ll in Boston. so far as trac

tion securiti es are concerned. As an instance of the prevailing 
dullne ss less th an a thousand share s of Massachusetts Electric 
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common-ordinarily a very active stock-have changed hands 
during the past week. Prices are barely changed at all from what 
they were a fortnight ago. Massachusetts E lectric common has 
sold between 22 and 21½, the preferred from 81 to 79¾, E levated 
from 137½ to 138, West End common from 89½ to 89, and the 
preferred at IIO. In Baltimore only 011e or two transactions have 
occmred in the tracti on department, outside of United Railways 
issues, which have h eld their prices well, but which have shown no 
tendency t o advance. Recent sales of the stock are recorded be
tween rn¾ and 11 , the income bonds at 63½, and general 4s "ex" 
semi-annual interes t of 2 per cent at 90}/4'.. Sales are also reported 
in L exington Street Railway 5s at rno and Atlanta Street Railway 
ss at rn4¾. On the N ew York curb the traction sales during the 
last ten days might be enumerated on th e fin gers of both hands. 
Interborough Rapid Transit, after selling at 98½, fell to 96½ . 
New Orleans common sold at 11 ½ fo r 200 shares. Three hun&ed 
St. Louis Transit went at 18¼ to 18. Washington Traction & 
Electric common sold at I I for mo shar es, whil e th e gener al 4s 
changed hands at 73. 

Security Quotations 

The following table shows the present bid quotations fo r the 
leading traction stock . an d the act ive bond s, as compared witI1 

last week: 
Cl osing Bid 

Aug. 18 Sept. 8 
A m er ican Rail ways . . . . . . .. . . . . . . . . . . . . . . . . . .. . .. . .. .. . . . . . . . . .. . 46½ 45 
A urora, E lgin & Ch icago ........................................ b17½ a20 
Boston El eva ted . .. .. . .. . ........................................ 137 137 
Brooklyn R apid T ransit. .. ....................................... 473/4 43¾ 
Chicago City ......... . .. .. ....................•........ . ......... 160 170 
Chicago U nion T raction (common)................... ... ....... 5 4½ 
Chicago U nion Traction (preferred)................. ..... ...... 25 30 
Cl eveland E lectric .............................. . ........ . ....... b72 a73 
Colu mbus (preferred) .. . . . . . . . . . . . .. . . .. . . . . . . .. . .. . . . . . . . . . . . . . - 100 
Consolidated Tract i,:m of New J ersey........................... 61 58 
Con solidated T racti on of New J ersey 5s ..............•......... 103 104¾ 
D etroit U nited . . . .. .. . . .. .. • .. . . . . . . . . . . . . .. . .. . . . . . . . . .. . . . . . . . 693/4 68¾ 
El gin, A urora & Southern . ....................... .. ............ b52 a42 
Lake Shore E lec t ric ............................... . ............ bl O½ 
Lake St reet E levated . • . • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 5¾ 
Manhattan R ail way ...... . .......... . ........................... 135 134¾ 
Massachuset t s E lect ric Cos. (comm;i~)......... .. . . . . . . . . . . . . . . . 24 21½ 
Massachusett s E lectric Cos. (prefer red)........................ 80 79 
Met ro politan E levated, Chicago (com.non )..................... 22 21 
Met ro polit an El evated , Chi cago (prefer red).................... 60 59 
Metropolitan Street .......... . .................................. 116 1121,'2 
N ew O rl eans (common) ......................................... 111/s 10% 
New O rl ean s R ai lways (preferred)................ . ............. 35 31 
No rth A merica n . . . . ... .. . .. .. . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . 79% 77% 
N orthern Ohio T ract ion & L ight. .... . . ........................ 18 18 
Phi ladelphi a Rapid· Trans it . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . 12%. 137 .. 
Philadelphia Traction . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . 95½ 96 
St. Louis Transit (co mm on) . . . . . . . . . .. .. .. . . . . . . . . .. .. . . . . . . . 19 18% 
South Side Elevated (Chicago).................................. 96 961,._ 
Syracuse Rapid ·Tran sit . .. . . . . . . . . .. . . .. . . . . . . . . . . . . . . . . . . . . . . . 25 
Syracuse Rapid Transit (preferred) ................ . ............. 73 
Third Avenue .... ... ....... ....... .............. ........ . .. ..... 114 110 
Toledo Railway & Light .... ..... ... .. ........... ....... .. ...... 22 20 
Twin City, Minneapoli s (common) .. .. ....... .............. .... . 95 93¼ 
Union T raction (Philadelphia) ... . ...... .... . . .............. .... 43% 43% 
United _,ail ways, St. Louis (preferred)..... .. .... .... .. .... .. .. . 68% 67 

a A sked. b L ast sale. * E x-dividend. t $10 paid. 

Iron and Steel 

A more hopeful feelin g prevails in the iron trade than has ap
peared in some tim e past . It is generally felt that the decline in 
prices fo r pig iron , which began six months ago, and has con
tinued without interruption up to the present, has now about run 
it s course, and that with the usual autumn requirements close at 
hand, the market is in a better position to raise prices and in
crease business than it has been at all since the culmination of the 
boom last autumn. Already the lower prices have compelled a 
number of the less profitable mills to shut down, and this, of 
course, has benefi ted the t echnical situation. Along with the im
provement in the lower branches of the industry a better demand 
is reported fo r the manufac tured iron and steel products gener
ally. This is in part due to the belief that a great deal of the 
business hitherto defer red on acco unt of labor troubles will shortly 
come upon the market. Q uotatio ns are as follows: Besse.mer pig 
iron, $17.35; Bessem er steel, $27, and steel rails, $28. 

Metals 

Quotations for the leading metals are as follows: Copper, 13¾ 
to 13¼ cents ; tin , 27¾ cents ; lead, ,:.¼ cents, an<l spelter, 6 cents. 

AFFAIRS IN CHICAGO 

The proposed modifications of the leases from the West Chicago 
and North Chicago companies and of the tripartite agreement 
have been approved by over 70 per cent of the stock of each com
pany. The leases and agreement therefore take effect Sept. 1, 
1903. The position of North Chicago stock as to dividends un
der th e amended lease is that on Oct. 15 (the next dividend day) 
the Traction Company shail pay to the Railroad Company $88,800 
which shall be taken as a payment generally on account of rent 
to accrue and be credited against any deficit of the cumulative 
rental sho11ld there be such deficit. The rent for the quarter be
ginning Sept. r is payable J an. 15, and, for successive quarters, 
on the 15th days of April , July and October. This rental shall 
consist of the entire net ear.nings of the lines up to $237,600 per 
quarter (at the rate of 12 per cent a year), but ii the net earnings 
so paid as rental fall below $II8,400 per quarter (or at the rate of 
8 per cent a year on the outstandin g stock, extending that owned 
by the Traction Company) , then the deficit shall be cumulative 
and be a charge against the future net earnings of the Traction 
Company and be paid without interest out of such future earnings 
before any dividend is paid on Traction stock. Beginning Oct. 
JS, 1908, the minimum 8 per cent rental becomes an absolute guar-
2.nteed charge, failure to pay which constitutes default. The po
sition of West Chicago stock is the same except that the cumula
tive rental, guaranteed after five years, is 4 per cent. 

Receiver Sampsell , of the U nion Traction Company, recently 
made a statement indicating a consolidation of all the companies. 
The central idea is that a concrete organization, offering universal 
tran sfers, could obtain better concessions from the municipality 
in the matter of franchises than could Union Traction, West 
Chicago and North Chicago acting individually. It is pointed 
out that a company in position to offe r a service first-class in 
every respect , with universal transfers, might be able to obtain 
such favorable conditions in the matter of renewal of franchises 
as would make it desirable for all interests to accept the scheme. 
From an operating standpoint it is urged that, with the com
panies consolidated. by a rearrangement of routes, passenger 
traffic could be dive rted into new channels. This would get rid 
of the co nges tion and enable the company to operate cars ac
cordin g to the natural aYenues of traYel, rather than within the 
lrmits of separate franchi ses. 

FLOOR FRAMING FOR MILWAUKEE CARS-A CORRECTION 

In the article on " Improvements in Int erurban Cars and Motors 
by the Milwaukee El ectric Railway & Light Company," which 
appeared in the STREET RAILWAY JouRNAL of Sept. 5, 1903, an 
engraving entitled "Floor Framing" was, by mistake, inserted in 
the article. The engraving referred to is the channel bottom 
con st ruction supplied by the same builders to the Chicago City 
Railway, and a number of other companies, fo r city cars. The 
Milwaukee cars do not have this channel bottom type of con
struction. as can be seen from the engraving of the exterior of the 
car, which appeared in the article. 

------<•~••-+----
AMERICANS TO BUILD ELECTRIC RAILROAD ACROSS 

NICARAGUA 

An American syndicate has been formed for the purp0se of 
building an electric railway system across Nicaragua, Central 
America: Pittsburgers are primarily interested in the project. 
T. M. Latimer, president of the Lindmore Land Company and the 
Anglo-American Potteries Company, of Pittsburg, is the chief 
1,arty concerned in the enterpri se. Others largely interested are 
Isham Sedgwick, of the United Coffee Company, and C. T. Man
ning, who is the Nicaraguan representative of R. G. Dun & Com
pany. The Nicaraguan steam railroad, which was built about a 
year ago by British capitalists and is now owned and operated 
by the Nicaraguan government, will be acquired by the syndi
cate. The line runs from Port of Corinto, on the Pacific Ocean, 
to Granada, on the Lake of Nicaragua, via Chinandega. Its 
length is 161 miles. The road will be electrically converted, and 
is to be operated in connection with the new electric road which 
will join the existing one at Managua and extend to the Atlantic 
Ocean, having terminals at Monkey Point and Perlas. The third
rail system will be employed. The present Nicaragua road is 
narrow gage. It will be standardized as well as the new line. 
The length of the system will be about 500 miles. The power 
house will be constructed at Matagalpa, where water power is 
ava ilable. It will take about five years to complete the work. 
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AN ADJUSTABLE CAR STRAP 

T he Adjustable Passenger Strap Company. of Pawtucket , R. I. , 
is putting on the market the new type of car strap illustrat ed 
herewith. This strap possesses several 
points of superiority over the ordinary 
leather strap which is in general use. A 
unique and advantagcot1s feature is that 
the new strap is instantly adjustable to 
two lengths, differing from 2 in s. to S 
in s. or 6 ins., as the company purchasing 
th e strap may desire. This arrange
ment thus provides for th e comfort o f 
s tanding passengers, whether they are 
tall or short. Another great advantage 
possessed by this style is that in re
placing a strap it is not necessary to 
remove th e strap-rod, as is th e case 
with the ordinary strap, but the st rap 
may be removed and a new one sub
stituted by a simple fold in the st rap 
through one of th e buckles. Th e strap 
is made of strongly web bed material and 
is very durable. As the strap is very 
easily removed and replaced, it can be 
easily cleaned and kept free from disease 
germs. The manufacturer is prepared to 
fit one or more cars of any street rail 
way company with these straps for a 
thirty or sixty-day trial, with the under- .\ DJ U STAllLE CAR 
standing that the straps shall be paid for STRAP 
o nly if entirely satisfactory. 

•• 
ANNUAL MEETING OF THE PENNSYLVANIA STREET 

RAILWAY ASSOCIATION 

At a meeting of th e executive committ ee of the Pennsylvania 
Street Railway Asso ciation, held in Harrisburg, on Aug. 24, 1t 
was unanimously r esolved that the twelfth annual meeting of the 
association be held in Williamsport, Sept. 23 and 24. The con
vention will be called on Wednesday, Sept. 23, at II a. m., at the 
Park Hotel, and continued during the day. Papers on subjects 
of general interest will be read and discussed. On Thursday, Sept. 
24, there will be an excursion to Eagles Mere, to be followed by 
a banquet at the Crestmont Inn. The association is anxious to 
have the attendance at the coming convention exceed any here
tofore held, and all persons interested in street railways in Penn
sylvania, whether members of the association or not , are invited 
and urged to be present. and participate in the deliberations . 

•• 
THE WORCESTER SUBURBAN COMPANIESt TROUBLE 

The Worcester & Southbridge Street Railway Company and 
the Worcester, Rochdale & Charlton D epot Street Railway Com 
pany, of Worcester, Mass. , two companies which were closely 
allied, have gone into the hands of receivers. The properties at 
Pinehurst Park, Auburn, and Hotel Overlook, ~ harlton. which 
were built up by the Worcester & Southbridge Development 
Company, have been put in the hands of another receiver. Wil
ford A. Bailey has retired from the general management of these 
rroperties, a position he has occupied since they began to be 
built. 

Charles M. Thayer, of Worcester, anu John A. Hall , of South
bridge, were appointed receivers of the two street railway prop
erties Aug. 29 by Chief Justice Albert Mason, of the Superior 
Court. The appointment of receivers was on the petition of 
Art bur P. Rugg, of Worcester, representing the Trust Company 
of the R epublic, of New York, the city of Worcester and H orac e 
S. Pike, of Worcester. Other creditors were represent ed by 
Rufus B. Dodge, of Worcester, and L. R. Eastman, of Boston. 
Charles M. Thayer appeared for the two street railway compa
nies. The Trust Company of the R epublic had a demand note 
of $25,000 which it has tri ed to collect, and the failure to secure 
payment on thi s led to th e appointment of receivers. On the 
allegation that money of th e stree t railway companies had been 
used for the development of the properties at Pinehurst and Over
look, Rufus B. Dodge, of Worcester, was appointed receiver of 
these properties. 

Since the appointment the receivers liave been going over the 
books of the various companies to learn their exac t standibg. 
There is some uncertainty as to the relatio ns between the two 

street rail way c,,rpo rat ions and t he deve iopm ent company. Both 
were under l\fr. Bailey's perso nal management. 

T he failure oi the roads is ascribed to th e large expcndi
t ures that were made for construction. Large amounts of 
mo ney were spent in buildin g up the developm ent company's 
property, but how far thi s has affec ted th e finances of 
the roads is to be determined. From the start the expenditures 
0 11 the construction of the properti es , both of the street railway 
companies and the development company, have bee n lavish. The 
stock of the Worcester & Southbridge Stree t Rail way Company 
and of th e \Vorces ter, Rochdale & Charlton D epot S tree t Rail
way Company is held by th e same people. The latter company 
owns tracks and rights, but all cars arc operated over its prop
erty by the \Vorcester & Southbridge road. Because of the g reat 
expenditures the companies have been unable fo r some time to 
raise t he money for necessary current expenses. 

The fai lu re of the stree t railway company has involved Frank 
D. Perry, of the American Car Sprinkler Com pany, who under
wrote som e of th e \Vorccster & Southbridge paper, m fin anci 11 
difficulties. Contractors who worked for the co mpanies have 
been unable for some time to make coll ecti ons. The failure of 
the Worcester & So uth bridge has attracted a g reat deal of atten
tion in financial as well as street railway circl es because of the 
amount of money involved, said to reach betwe en $2,000.000 and 
$3 ,000,000. Steps were being taken to con solidat e the companies 
which are now in receivers' hand s. 

•• 
. A NON-RIGID CAR FENDER 

For several years inventors have endeavored to design a fender 
that wo uld obviat e the great fo rce of impact exerted by a moving 
car when colliding. Efficient safe-guarding by fend ers can be ac
complished only when this shock is eliminated. A rigid fender 
imparts the velocity of the car, producing a blow. and fav ors an 
object passing under. 

The Hipwood-Barrett Car & Vehi<:l e Fender Company, of 
Lakeport , N. H .. has embodied in the fender shown herewith the 
principle of receding action, which gradually imparts momentum, 
easing and lifting an object fro m the 10adbed, and which has for 
the mom ent th e effect of a car coming to a s top . This fender is 
designed to confo rm to uneven surfac ':' s and to offset the effects 
of ca r oscillatio n. 

NON-RIGID FENDER 

By the simple reced in g and confor111 111 g principle s, co mbin nl 
with a receptacl e su ffic ient to co ntain <1 perso n , and a resili.:nt 
bunter guard to prevent forceiul co1Jtact and rcbo11nding, the 
required fe nder protection is att ained. 

A blo_w that seriously distorts a rigil fender causes littl e o r no 
damage to the receding front sections of t his fender, each oi 
wh ich may, if necessary, be replaced at slight cost. 

The fender may be quickly adjusted and instantly controll ed 
in emergencies. Its simple co nstruction enables the quick re
moval of fenders when repairing cars. The projectio n of the 
fender is ve ry moderate when in use, but when not in use it can 
be in stantly placed beneath the car. thus giving full space in car 
houses without interference by fenders. 
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A DARING CAR-HOUSE ROBBERY IN CHICAGO 

There was a most da ring car-house robbery in Chicago Sunday 
morning, A ug. 30. Protected by darkness, masked thugs secured 
entran ce t o th e Sixty-First Street car-ho use of the Chicago City 
Railway Compa ny, and deliberately shot down the three men 
working in the brilliantly lighted office. When a ll had fa llen, one 
of th e robbers fo r ced a n entrance to th e offi ce, seized the cash at 
hand, a nd vanished with hi s pal s. O ne of the employees shot was 
killed outright , another was left dying, a nd the third was seri
ously wo unded. The r obbery was carri ed o ut som e twenty min
utes aft er the last conductor had made hi s returns, a nd just wh en 
th e r eturns wer e a ll befo r e th e receiYer, who was busily engaged 
in sorting the money. It is sai<l that the robbers secured $4,000, 
but thi s es timate is unofficial. The com pany ha s offered a r e
ward of $1,000 for the apprehensio n of t he robb er s, and its own 
detectives and a detai l of Central Office mrn are at work on the 
case. 

STREET RAILWAY PATENTS 

[Thi s department is conducted by \V. A . R osenbaum. patent a t 
torney, R oom No. 1203-7 )Jassau-Deekn~an Building, New York. ] 

UNITED STATES PATEN'J S ISSUED SEPTEMBER 1, 1903. 

737,582. R esi li ent .Mult iple Conta ct Trolley ·wheel; E dward S. 
Cobb, Los r\.ngele s, Cal. A pp. filed April q, 1903. The trolley 
wheel flange and tread are mad e up of a series of seg111t·n t a l spring 
rlates again st \\'hich the wire bears. 

7378JG. Safety Mechani sm for l\Iolor Cars; Carrell J. Eck
road. Cleveland, Ohio. App. like] Feb. 16, 1903. Details of co n
st ruction of a fender. 

737,624. Emergency Car Brake; John III. Hedrick, Flourtown. 
}',,. A pp. filed Jan. 22, 1903. . \ brake-shoe or drag pivoted 
under the front platform and adapted to trail under the car is 
brought into con tact with the roadway or ground by an operat
ing rod , which ex tend s through the platform, having a thrtaded 
connection therewith. 

737,630. Vehicle Life Guard nr Ub st rnction Remover; Arthur 
l Iudson and Joseph Bowri ng, l\ lancheste r. England. A utomatic 
ILl',lll S for causing th e fender tn fall ~o operative position when 
the feeler or swing gall". mounted in a<hanc e. »t rikes an ob stru c
tion. 
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l'XIEl\"T l\"0. 737.935 

73i-i48. Sing le Rail Railway \ Vagon; A lbert L ehmann , 
\ ienna . . \ustria-II ungary. App. filed l\iay 20. 1902. A n arch
~hapcd halter projecting lateral ly in th ~ central line of the wago n
frame and adapted to pass oYcr the bad~ of the hauling anima l. 
said halter being prm i<lecl with means for attaching the animal 
th ereto. 

737.806. Car Fender: William J. \Vestgate, Glenvill e, and 
Chubb E. H (Trick. Clenland. Ohio. ..\pp. filed Sept. 23, 1902. 
,.\ gnard is mounted in adYance of the iender which, when moYed 
rearward o r upward by contact with an obstruction, ca uses the 
ft n<ler to make a dO\nnvard scoop. 

737,885. Switch Operating l\lechani sm; _.\mbrose A. Tripold, 
New York. N. Y. App. filed June 9, 1903. Relates to that class 
of switch ope rated by the momentary interruption of the electric 
circuit which takes place when the car approaches a switch. 

737.896. Railroad Bond; Horace l\L Bellows, Huntingdon 
\ 'alley. Pa. App. filed l\ [ay 18. 1903. The abutting ends of the 

rails han aligned rece sses in which is placed a coiled spring form
ing the bond. 

737,914. Life Sav;ng Guard for Tram Cars of the Like; Wil
ham T. G. Ellis, Glasgow, Scotland. App. filed Dec. 15, 1902. 
Comprises a scoop, a tripping frame adapted to be suspended in 
a dYance · of the scoop, and a spring catch pivoted to the base of 
the tripping frame and detachably connecting the tripping frame 
with th e scoop to uphold the scoop by the tripping frame. 

737,935. Third Rail for Electric Railways; Lloyd G. Johnstone, 
New York, N . Y. App. filed June 9, 1903. An electric heater 
applied to the third rail to melt ice or snow. 

737,936. Contact Device for Electric Railways; Henry F. Kel
logg, ·w elles ley, Mass. App. filed Oct. IS, 1902. Comprises a 
number of independent laterally movable contact pieces grooved 
ior the reception of the wire and taking the place of a trolley 
wheel. 

738.005. Railway Brake; David W. Davis, Detroit, Mich. App. 
filed l\Iarch II, 1903. A m ovable brake-hanger carrying an 
auxi lia ry braking wheel, a b rake-shoe interposed between the 
auxiliary wheel and the adjacent car wheel and means for moving 
the auxiliary wheel against th e brake-shoe and also the rail. 

738,029. Abrading Shoe; Judson M. Griffin, Detroit, Mich. 
App. fil ed Jan . 15, 1903. A case adapt ed to hold abrading blocks, 
each block having o ne part thereof m ade abrasive and the other 
part non-abrasive. 

738.056. Trolley; Moses Nich olls and Clark J. Smith, Ottum
wa, I owa. App. filed Dec. 15, 1902. Details. 

----+♦----

PERSONAL MENTION 

:\1R. GUY K J EFF RI ES, form erly chief despatcher of the Erie 
R ailroa<l. at Huntington, Incl., has been appointed superintendent 
oi the Indianapoli s & Nor thwest ern Electri c Railway. 

l\lR. L. F. l\ l A l-1 LER. fo rm erly di strict manager of the De 
L~,Yal Steam Turbine Company at Chicago, has taken charge of 
the St. Loui s office of the Bullock Electri c Manufacturing Com
pany, wi th offices at 1505 Ch emi cal Building, St. Louis. 

:\JR. H OWAR D S. KNOWLTON h as r esigned from the en
gi neering force of Stone & \Vebster , of Bos ton. He is planning 
to Yisit Colorado and Caliiornia. and wi ll probably remain in o ne 
of those States. l\ir. Knciwlton has been a freq uent contributor 
to t hese co lumn s on topics of str eet rai lway and engineering in
te rest. 

:\IR. V . \V. BERGENTHAL , fo rmerly assistant manager of the 
Chicago office of the Stanley Electric 111.inufac turing Company, on 
Sept. 1 became actively connected with the American Automatic 
Switch & Signal Company. T his is a n ew company, well backed by 
prominent Chicago men, which wi ll make block signal s for electric 
railways un der fundamen tal pa tents g ranted to Mr. Robert Skeen, 
formerly of Ea st St. Louis. 11r. Dergentbal will have charge of the 
sales bu siness of the company, an<l will become vice-p resident, for 
which his previous experi ence as engineer and salesman make 
him well fitt ed. 

:\IR. GEORGE ::\1. TOMPSON, m ember A meri can Society 
CiYil Engineers, has recently opened an office in the Beacon 
Build ing, Bosto n , and is making a specialty of the appraisements 
of and r eport s upon the physical and commercial value of railway 
vror,erties. and .i.s consultin g en gineerin g expert in the separation 
of g rade crossing probl em s. E quipped with an exceptional edu
ca tion, l\lr. Tompson at th e o pening period of hi s career entered 
the office of the late Thomas Doane, C. E., of Boston, and a short 
time later becam e th e divi sion engineer of construction of the 
Troy & Greenfield Railroad, in which position he served two 
years. He left to accept the position of ass istant chief engineer 
,;f th e Philadelphia, \Vilmington & Baltimor e Railroad. Later 
l\ Ir. T ompson wa s made locating engineer of the Texas-Mexican 
Railroad, a nd under hi s able supen ·ision 250 miles of thi s railroad 
in Southwestern Texas were located. A ttracted by his high quali
fications th e ::\1exican Central Railroad obtained hi s services, and 
during construction he was engineer and superintendent of the 
road department of that road. Owing to the failure of his health 
}Ir. T o mp on was o bli ged to return to New England, where he 
ha s held a number of respo nsibl e positions. One of his latest 
achi eYements w as the construction of an electric railway at Ports
mouth, Rye and North Hampton, N. H. Recently Mr. Tompson 
has been engaged in the appraisal of a number of the largest rail
road properties in New E n gland and in the Middle West and 
\Vestern States a lso. and he is frequently consulted by the Massa
chusetts R ai lroad Commissioners. With the technical knowledge 
l\lr. Tompson possesses is combined a practical experience that 
makes him peculiarly fitt ed in the m ost minute detail s of his pro
fess io n. 




