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EDITORIA L NOTICE 

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

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

Address all communications to 

Announcement 

THE STREET RAILW A Y JOURNAL, 
114 Liberty Street, New Y ork. 

Beginning M a rch r, 1904, all A mer ican subsc riber s to the 

STREET RAILWAY Jou RNAL, paying $4 per a nnum , w ill r e­

ceive w ithout additional cha rge the E lec t r ic Rail way Di­

:·cctory a nd Buyers' Manua l, publi shed in Februa ry, A ugust 

C: 11(1 Nove mber. T he combin ation subsc ription price for the 

STREET RAILWAY Jou RNAL, the D irec to ry a nd our a nnua l Red 

Book, ''American Street Rai lway Inves tments, " w ill be $6.50 
per a nnum instead of $7.50 as h eretofore. T o subscriber s 

des iring th e STREET R AILWAY JouRNAL a lone, the ra te w ill 

hereaft er be $3 per annum for the fift y-two issues. T here w ill 

be no change in the present subscri ption r a tes to fo reign sub­

scriber s. 

W ith 1904 the STREET RAILWAY J ou RNAL completes the 

twentieth year of its existence. Durin g these yea rs th e paper 

h as constantly increased in number of subscriber s, influence 

and prestige, so th at it is now regarded throughou t the world 

as the unquesti oned a uthority on all matter s r ela ting to street 

ra ilways, tramways a nd high-speed electric t ract ion in all it s 

fo rms. T he g rowth of the paper a nd the rapid development of 

the fi elcl whose events have been recorded in its pages h ave 

been accompani ed by equa l, i f not g rea ter , changes in the 

o rganiza tion a nd cha racter of the opera ting fo rce required in 

st reet ra ilway se rvice. T he la rge technical fo rce wh ich for ms 

a necessary part of the electric ra il way of the present day had 

('. 

no counterpart in the hurse ra.ilway of t wenty ears ago. O ur 

patron s have often tu ld u_s that a sulJ:,crip t io1/ to the STREET 
R J f

' ♦ f. 1- /' 
AIL WAY 0URNAL was une u the most ··essentia l facto rs lo 

success in th e ir lmsiness, and the greatest ·assistance to them in 

solving the ma ny problems in construction a nd operation which 

are constantly a ri s in g in th eir work. \Ve fee l, therefore, that 

it is our duty to pl ace the paper withi n the means of every 

member of the operati ng depar tmen t who wishes to wo rk to the 

bes t poss ible advantage, to advance in hi s ch osen profess ion, 

:::,.nd to g ive hi s company the most ef-fic ient service poss ible. 

\Vhether he is ma nage r, superintendent, maste r mechan ic or 

car-house fo reman, we wa nt him to fee l that he need no t 1Je 

dependent on the one or more offi ce copies taken by the com­

pany in whose employ he is, but that he ca n have the STREET 

RAILWAY Jou RNAL sent individually to h imself and can keep 

and bind his copi es fo r future r eference. 

\ Ve ought to s tate in thi s connection th at the change in sub­

sc ri pt ion pri ce will involve a bsolutely no dete ri orati on in either 

the qua lity o r cha racter of the matte r publ ished, the typo­

g ra phical a ppea ra nce of the pa per or the number of reading 

pages . O n the contra ry, the la rge r cl iente le wh ich the r e­

duct ion in price wi ll g ive and the per sonal pride which w e be­

lieve many of ou r reader s who have n ot heretofore r eceived the 

paper in their own n ames w ill take in possessing copi es of their 

ow n. wi ll act a s a gr eater stimulus to us tha n ever before to 

produce the very bes t techn ical paper pos ihle, and one worthy 

in every respect of the important fi eld w hich it represents. 

A Hard Winter 
T he past winter has been one which ha" se rved to bring out 

all th e defec ts a nd weaknesses of ol<l motor equipments. F rom 

all over the coun try come r epor ts o f an tmu sually large number 

of disabled ca r s. In some cities th is has been caused by an ext r a 

heavy fall of snow \Vhcre snow h as be·en almost unknown for 
several yea rs. O n two of the best managed ra ihYay sys tems of 

the 1\Iiddle W est a ve ry sudden thaw resnlted in so mu ch water 

on the stree ts a to a id in di sabli ng a la rge number of ca rs. In 

a ll parts of the country the snow-fi ghting equipment has been 

in a lmos t constant n se, a nd with ve ry satisfac to ry results on 
th e whole. 

T wo letter s in our corr espondence department indica te th e 

methods fo llowed in two widely distant sec tion s, and w ill prove 

of g r ea t inter est to those who have this difficu lty to contend 

with . T hese letter s a re par t icular ly inter es ting from the fact 

that Sc henectady. and the l\T oh a wk Va lley in general, const i­

tute one of the d ist ri cts in the Eastern S tates where the fa ll of 

snow is part icula rly heavy duri ng w inter , whi le D ulu th rep re­

~en ts, perhaps, as typi cal a snow-fighting battle-ground in the 

N or th wes t. n essential fea tu re of the practice of both com­

panies, as outlined, is the u se of long winged plows. The 

object, of conrse, is not d irectly to improve the condition of the 

t r ack itself but to remove the pi led up snow from the imme­

d iate neighborhood of the tracks to close to the curb lin e. This 

clea rs the cente r of the h ighway from hum mocks, and gives an 

open space fo r sleighs and other veh icles which would other­

w ise tend to follow the track a nd 01Jstn1ct the movement of th e 

cnrs. 
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The Electric Railways in Southern California 

We have already described several important electric rail­
way installations in the vicinity of San F rancisco, and have 
commented on the advancement that has been made in that sec­
tion of late. It is now appropriate to direct attention to another 
fie ld, equally interesting and impor tant, in which one of the 
most comprehensive systems of trolley lines in thi s country 
has been established. W e refer to the electri c railway system 
of the P acific E lectric Railway Company, cer tain features of 
which are described this week. T his article, with others which 
will appear in the immediately fo llowing issues, will be found 
e~pecially instructive by those engaged in large transportation 
properties. 

b.lectric railway development in Southern Cali fo rnia has re­
ceived a strong impetus recently through the entrance into tl11 s 

field of experienced steam railroad men, backed by ample and 
ready capital. In practically every city, improvements and 

extensions are being made, but the greatest work is being car­
ried uut in and a round Los Angeles. T he interu rban roads 
radiating from that city reach every important town and fa rm­

ing community within a radius of 2 0 miles, and in several cases 
there a re two or three different routes to the same point. In­
cluding the city systems there are over 540 miles of single track 
tr ibutary to Los Angeles. ln Santa Barbara, Ventura, Ontario, 

Pomona, San Bernardino, Redlands, Riverside and San Diego 
are local railways aggregating 109 miles in length, making the 
combined opera ting mileage of the street railways in Southern 

Cali fornia 650 miles, by no means a small mileage when it is 
cunsidered that the population of the entire section is not much 
uver 250,000. A round Los A ngeles over 200 miles of new lines 
are now under construction, the most extensive project being 
the Bakersfield & Ventura Railway, which is to be a 123-mile 
road, extending from H ueneme on the coast through Oxnard, 

Ventura, Saticoy, Santa Paulo and Sunset to Bakersfield. This 

ruad will be electr ically operated from the east to Sunset (83 
miles), where, fo r the present, connection is to be made with a 
branch of the Santa Fe Rail road running to Bakersfield. In­
cluding the new work now under way the mileage in Southern 

California figures up over 850 miles. Add to this between 200 
miles and 300 miles of proj ected lines, many of which will prob­
,1bly be built this year, and it is seen that electric railways are 

occupying no small place in t he industrial progress of that 
section of the State. 

T he central figure in the Los Angeles traction development 

at present is H enry E. Huntington, who, by large investments 
and personal supervis ion of the details of operation and con­
struction of his properties, has shown that he has great faith, 
not only in the results of hi s own expenditures, but in the entire 
electric railway future of Southern Cali fornia. Of what are 
known as the Huntington rai lways, the Pacific Electric Railway 
Company's system has been brought to a high state of develop­
ment, when it is considered that this company has been in 
operating existence less than two years, and that all but two of 
its seven lines have been built wi thin that per iod. In order to 
operate at high speeds the t rack and overhead construction have 
been built accordi ng to the latest and most approved standards, 
and the best of roll ing stock and equipment is used. The ex­
tensions of the system have created a heavy demand for power, 
necessitating recent additions to the central power house and 
the building of new sub-stations, to say nothing of a large 
water-power development, which will soon be available. The 
repair shops have been erected on the same broad lines that 
mark the other constructions, and are equipped for making all 

classes of repairs, and, if desired, for building complete cars. 
It is of some of these features of the Pacific Electric Railway 
:c,ystem that the series of articles, begun on another page of 
this issue, will treat, leaving interesting points of the other Los 
Angeles railway system for future description. 

Maintenance of Equipment 
T he maintenance of a street railway property is a difficult 

problem at best, and an additional element of a perplexing 
nature is introduced in the determination of the question as to 
how far economies may be practiced to swell the profits without 
impairing the value of the equipment and the reliability of its 
operation. T he question that should be uppermost at all times 
in the mind of the manager or superintendent, is whether these 
practices are t rue economies or of the " penny wise and pound 
fooli sh" order. Anything that wi ll affect the r eliability arid 
efficiency of the system adversely is detrimental to the value 
and development of the property, and should be avoided. But 
it would seem that the importance of this subject is not fully 
appreciated by all managers, as many of those who have en­
joyed wide experience continue to be governed in making the 
selection of their material and supplies principally, if not 
entirely, by low initial cost. T his is particularly true of those 
articles which are used continuously in the operation of the 
road, including babbitt metal, g rease, oil and trolley wheels. 
A low price is often obtained where a large order is placed, 
and a hi gh quality secured at the same time, but often the buyer­
loses sight of the fact that an inferior article is dear at any 

price, and he is governed solely by the figures quoted. This is 
done, too, in spite of the fact that material thus purchased often 
fails to perform properly the funct ions for which it is intended, 
and that the same service cannot be gotten out of cheap articles 
as those produced by more experienced houses which command 
higher prices. T his, policy results in frequent break-downs, 
interruption of service and a derangement of the schedule at a 
price vastly exceeding the saving effected by the lower cost of 

the article whi ch was the cause of the trouble. 
A scored axle, due to poor grease, a broken-down commuta­

tor , due to poor brushes, the breaking of the trolley wire and 
the wearing out of tr

0

olley wheels are all vexatious enough, and 
they cause delays and congestion of t raffi c, but even these 
results, annoying as they are, are really not as far-reaching in 
their influence and effect as the secondary troubles resulting 
therefrom, which are even more expensive, and which, if con­
~idered in their true light, ought to impress the management 
with the absurdity of continuing such a policy. 

One of the best means of correcting th is evil is the adoption 
of a sys tem of keeping records of the troubles on equipments 
and plant, which is gradually being introduced in electric rail­
ways throughout the country. Where reports of this kind are 
intelligently made and systematically compiled the manager 
can almost immediately put his fi nger on that part of the equip­
ment which requires an abnormal expense to maintain, and by 
a little investigation he can ascertain the reasons for the 
troubles. Sometimes a change in the character of the supplies 
or material employed is found to be the cause; at other times 
negligence on the part of the inspector, and very frequently 
imperfect workmanship in the repair department. A combina­
t ion of these elements is very apt to be found where it has not 
been the practice to keep systematic records, as one fault very 
naturally leads to tlie other, and soon laxity is found in all 
departments. By keeping the r ecoras of repair worK done on 
each car separately, and noting the character and extent of 
each repair, the cause of the trouble can be very readily ascer-
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ta ined, consequently, it is very important, indeed, that a 
thorough system of repair reports should be establi shed, and 
that they should be sufficiently compreh'ensive to indicate 
clearly th e condition of every equi pment which passes through 

th e shop. 

A brief trial of this kind would open the eyes of many man­
agers to the actua l records made by the apparatus on their 
roads, and would point the way to real economies and improve­
ment of service at the same time. 

The Railway Company and the Daily Papers 

The popularity or unpopulari ty of a street railway company 
in the city in which it operates depends to a large extent upon 
the relations which exist between the company and the daily 
papers of that same city. It is true that the local press in any 
community does not entirely mould public opinion. Its repre­
sentatives probably could not, if they would, make any im­
portant issue or measure popular which for some reason had 
incurred the hostility of the public, nor can they successfully 
incite serious opposition to a rai lway which is furnishing a per­
fectly satisfactory service. But no railway company can please 
everybody, especially those who, with no appreciation of prac­
tical conditions, expect the impossible, and it is very easy for a 
local newspaper to acquire cheap applause by championing the 
cause of the public as against "the g rinding monopoly" of the 

local street railway company. 
There is, perhaps, no subj ect which at times has given many 

managers more concern than the proper attitude to take toward 
the newspapers. Those who have affected to disregard the 
influence of the papers entirely have been able to' maintain this 
attitude for a longer or shorter time, but in the end have usually 
been obliged to surrender and make a change of policy. 

Now, it is not our intention to justify any or all of the press 
attacks on public service corporations, the policies followed by 
the daily papers in many cities or the motives which lie behind 
them. Nevertheless, we believe that in a great many cases 
where street railway companies have been assailed the con­
dition might have been alleviated, and in some instances en­
tirely obviated by the adoption of diplomacy and certain simple 
rules of policy on the part of the defendant concern. Some 
companies believe that newspaper support can be secured only 
by a liberal and regular distribution of passes, accompanied by 
occasional favors in the way of advertising contracts. With this 
we do not agree. There are cases, of course, where this course 
of argument is more potent than any other, but, as a rule, in 
justice to our newspaper brethren, be it said, a different course 
is quite as effective, as well as very much cheaper in the long 

run. 
Many managers who complain that they have not been 

treated fairly by the daily press do not know how many times 
reporters from the very papers of whose actions they complain, 
have waited in vain in the company's outer offices for an inter­
view on some subject and to learn the company' side of the 
story. The manager may have had a good excuse for not 
seeing them, but no other person has been authorized to give 
out any information, and the newspaper man, after wait ing a 
reasonable time, has gone off disgusted. Even where some 
other official has been ready to give the information sought, the 
reporter, being refused an interview with the chief executive 
officer, and not knowing to whom to apply, does not make 
fu rther effort to learn what the company has to say. Now this 
may be all wrong, but the blame is not fully chargeable to the 
paper if the facts become twisted, or if a little venom is in-

j ected into the story in the editorial sanctum. Seeing and 
hearing both sides of the story, we could cite numerous in­
stances where, by a little diplomacy on the part of railway 
officials, coupled with a simple explan~tion of certain railroad 
principles, well known to them but not to the general public, 
the attitude of the papers as regards certain criticisms would 
have been entirely changed. On the other hand, we know of at 
least one city where the relations between the company and the 
press are exceedingly amicable, in spite of the fact that no 
newspaper man receives a pass. 

If the newspapers know that a request for information as to 
any event of public interest in connection with the railway will 
be honored promptly and intelligently and as fully as the policy 
of the company will permit, they will soon acquire the habit 
of taking advantage of this opportunity. To do this properly 
it is not necessary for the president himself to be interviewed 
on all occasions. Let som~ official be regularly designated for 
the purpose, one who w ill be recognized as speaking with 
authority, and who will have the confidence of the press that 
they are securing all the facts avai lable so far as the company 
is concerned. In some ~ases the chief executive officer can be 
brought into the interview to add weight to it. In most in­
stances, however, it is more desirable, as stated, especially on a 
large road, for some other person, either by name or imperson­
ally as a "prominent official," to make the statement as coming 
from "the company." Then, if through any unfortunate slip 
which sometimes occur, it is found that a mistake has been 
made, the president can explain that the official quoted had 
been misinformed, but that the correct facts are as given by 
him. , 

To be successful, such a plan would have to be conducted in 
a way that would insure the absolute confidence of the papers. 
The official designated as the medium for presenting the com­
pany's side of any story should be accessible at all hours of the 
clay or night, either in person _or by telephone. He should be 
conversant with newspaper methods as well as railway prac­
tice, and should be able to explain intelligently to the untech­
nical readers of the papers and to their representatives, the 
newspaper men, any of the simple points in railway operation 
which may make one' line of policy or another advisable. He 
should be fully conversant with the policy of the company and 
promptly informed as to all events of public interest which 
occur on· the road and should know definitely just how much of 
this information should be given out. Above all he should be 
perfectly impartial and frank in his dealings with the papers, 
and should be absolutely accurate in any facts which he may 

give out. 
Such an official could also be of great service in other ways 

than in defending the company against the publication of er­
roneous statements. He could often bring to the attention of 
the papers facts credit.able to the company in its relations with 
the public or its employees, but which otherwise might escape 
notice, and thus create a sentiment that the corporation has 
the interests of the community as well as its own at heart. 

The plan outlined above, of appointing a special official for 
this service, may seem to many companies unnecessary, and 
where the managing officer of a corporation has the time to 
devote to the subject this is undoubtedly so. But the method 
laid clown of the proper relations between the press and the 
company is absolutely correct, and on large roads a_ multitude 
of other affairs demand the attention of the president or man­
ager, and often prevent him from caring properly for the out ­
side press, and it is here that the intelligence bureau can 

accomplish the most good. 
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THE PACIFIC ELECTRIC RAILWAY COMPANY'S SYSTEM-I 

The electric ra ilway sys tems in and about Los A ngeles are 
considered by outsiders as somewhat complicated, confusion 
having been caused, possibly, by th e rapidity which has marked 
the traction development of the city. A few years ago the Los 
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FIG. !l ,- STANDARD TRACK CONST R UCTION ON PAVED STREETS 

A ngeles rai lways were practically unknown outside of the 
vicinity of operation. To-day they have placed Los Angeles first 
a1110~1g ci ties of its size in respec t to the excellence of local 
transportation faci lit ies. 

Prominent nam es in the short but compr ehensive hi sto~y of 
the Los A ngeles rai lway systems are those of Messrs. Clark, 
Sherman and Hook, but much of the recent development has 
lieen due to the Huntington-Hellman syndi cate, whi ch entered 
the city fie ld in 1898 and the interurban fie ld in November, 1901. 

At the present time three of the five operating companies 
havi ng headr1uarte rs in Los Angeles are controlled by thi s syn­
dicate. T hey are the Los Ange les Railway Company, the Pacific 
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STREETS 

Electric H.ailway Company, and the Los ,\ngeles Interurban 
Railway Company. T he fir st mentioned company operates en­
tire ly with in the city and has fifteen lines, with 115 miles of 
track, and 8 miles under construction. To the Pacific E lectric 
Railway Company has been given th e ,York of developing inter­
nr!Jan railways, and on Jan. 1, 1904, it was operating seve n 
li nes, extending north, east and south to Pasadena, i\It. Lowe, 
Monrovia, San Gabriel, \\1hitti er and Long Beach, in addition 
to fiv e city lines, its trackage at that time amounting to 190 
mi les. Since th en the Los Angeles Interurban Railway Com­
pany, which was incorporated by Huntington interests last June 
tn carry on the interurban development when the capital of the 
Pacific Electri c Railway Co mpany was exhausted, has come 

FIG. 4. - STANDARD INTERURBA N " T RACK CONSTRUCTIO N" OF _ 
PACIFIC ELECTRIC RAILWAY 

into operating existence. It has taken over 27 miles of city 
lines of the Los Angeles Traction Company, the 24-mile single­
track road to San Pedro of the California Pacific Railway Com­
pany, the \i\/hittier line of the Pacific Electric Railway Com­
pany, and of lines under construction an 1 I-mile double-track 
road to Glendale on the north, a 10.27-mile branch to San Pedro 
from Dominguez on the Long Beach line, a 20.40-mile branch 
from the Long Beach line to Newport Beach, and several 
shorter branches. To the interurban company will fall prac­
tica lly all of the many extensions that are proposed. The Los 
Angeles Railway Company and the Pacific E lectric Railway 
Company are distinct operating companies, and for that reason 

will be treated separately, as far as possible, in this and suc­
ceeding descriptive articles of the Los A ngeles traction systems. 
The Los A ngeles Interurban Railway Company is a separate 
corporation from the other two, but as it is closely allied with 
the Pacific Electric and is virtually carrying on the construction 
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FIG. 6.- CROSS SECTION OF TRACK ON BO ULEVA RD, SAN 
MA RENO AND LAMANDA PARK EXTENSIONS 

work begun by that company with the same enginee'ring staff, 
it will be treated together with it. 

Besides the three Huntington corporations mentioned, there 
a re two independent companies. The Los Angeles-Pacific Rail­
road Comp any operates upon 140 miles of track a network of 
interurban lines from Los A ngeles west to the ocean resorts, of 
Santa Monica, Ocean Park, Playa de! Rey, Manhattan, Her­
mosa and Redondo ; and the Los Angeles & Redondo Railway 
Company has recently converted a steam line, between Los 
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FIG. 5.- BALLASTED T RACKS AND OVERHEAD CONSTR UCTION 
ON MONROVIA LINE 

Angeles and Redondo, into an electric system with 42 miles of 
track. 

The routes of all of these roads, excepting the Los Angeles 
Rai lway, are indicated on the accompanying map, Fig. r. This 
map covers the valley of Southern California from the ocean 
to the San Bernardino Mountains, and from the San Gabriel 
Mountains south to the ocean, and includes most of Los Angeles 
County and parts of San Bernardino, Riverside and Orange 
Counties. The Pacific E lectric Railway Company's completed 
and proposed lines are indicated, as are also the roads of the 
Los Angeles Interurban Railway Company, the Los Angeles­
Pacific Railway Company, and the Los Angeles & Redondo 
Railway Company. The tracks of the interurban company, 
which are indicated by short dashes, are really only tentat ive, 
since, althotio-h they are covered by the company's charter, their 
construction ~nay be considered at present as only a possibi lity, 
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no definite plans for their building having been made. By ref­
erence to the map it is seen that these lines extend to Pomona 
and Ontario by two routes, to Santa Ana by two routes, with 
extensions to connect at Newport Beach with the coast line 
now building from near Long Beach, and an extension to 
Riverside, where connection would be made with the lines of 

~ 

' 

Angeles and Pasadena. The tracks are laid on 11 -ft. 6-in. 
centers, and the company is required to keep the pavement in 
repair to a distance of 2 ft. outside of the rails. 

On gravelled streets the standard tie construction is that 
illustrated in Fig. 3. The rails are of the 60-lb. 4¼-in. A. S. 
C. E. section, and they are laid on 6-in. x 8-in. x 7-ft. ties. Be­

tween ties is placed 8 ins. of ballasting gravel, 
while 2 ins. of fine gravel is used for tamping 
under the ties. 

The construction adopted for the standard 
roadbed of the interurban lines of the Pacific 
Electric Railway Company, where the com-
15any has its own private right of way, has the 
good points of the best steam practice adapted 
to suit the conditions of electric service. Fig. 
4 shows a section of this standard roadbed with 
tracks laid on 15-ft. centers. Very recently 
the standard has been changed to 15 ft. 6 ins. 
between centers, but in other respects the 
drawing illustrates the construction used. The 
rails are of the 4¼-in. T-section, of such pro­
portions and composition necessary to meet the 
A. S. C. E. inspection standard. They are laid 
in. 60-ft. lengths, on 6-in . . x 8-in. x 8-ft. hewn 
redwood ties, spaced 2 ft. centers on roadbed 
and 16 ins. on bridges. 

FIG. 7.-VIEW OF BOULEVA RD- HUNTINGTON DRIVE 

I. & C. tie plates are used. The gravel bal­
last is rounded to 4¼ ins. above the ties in the__ 
center , and from the rail is carried I in. below 
the tie_s to a point 12 ins. beyon~ their ends, 
where an 18-in. slope is given to the toe of the 
ballast. The tops of the ties are placed 15 
ins. above sub-grade, which, in case of em­

the Riverside & Arlington Railway Company, already con­
trolled by Mr. Huntington. Between Orange and Santa Ana 
there is at present a 4-mile steam-motor road, owned by the 
Pacific E lectric Railway Company. Steam power stations and 
sub-stations that arc already built are also indicated on the 
map. 

Of th e three railway companies controlled by the Huntington 
interes ts, th e Pacific E lectri c Railway Company, as already 
mention ecl, is the principal one which a t present operates inter ­
urban lines. H. E . Huntington's personal supervi sion has been 
g iven to the construction of this company 's new lines, and th e 
operation and maintenance of th ose already built, and it is of 
~ome of the di stinctive points of the phys ical features and 
operation of thi s road. as th ey have been worked out under hi s 
management, t hat th e present article will treat. 

STAN DARD TRACK CO N STRUCTION 

One of th e most noteworthy features of the Pacific Electric 
lfailway sys tem, considering that its official age is less than two 
years. is th e standardi zation of its track and overhead con­
struction . But in these standards and the methods of construc­
tion and maintenanc e may be see n the results of the years of 
practical experi ence in steam railroad operation which the chief 
officials o f the company haYe had. 

The standard ti e construction in use on paved streets is 
c- hown di agramm ati ca lly in Fig . 2 . The rail s are of the 6-i n. 
,- hangh ai T-secti on. \\;eighing 60 lbs. to the yard . and coming 
in 60-ft. lengths. They are laid on 6-in . x 8-in. x 7-ft. redwood 
ties. T he pavement construction consists of 6 in s. of gravel 
and 6 in s. of asphalti c concrete topped with 2 ins. of asphalt. 
The gravel bed extends 2 ins. below the ties, and is thoroughly 
tamped. On both sides of the rails are laid 6-in. granite blocks, 
the outer ones close to the head of the rail and the inner ones 
2 ins. from the rail, leaving a groove r½ ins. deep for the wheel 
flange. The space between rail and block is filled in with 
asphaltic concrete and asphalt . There are about 9 miles of 
broad-gage double track of this standard in th e streets of Los 

bankment, is 32 ft. wide, and in case of excavation is 34 
ft. wide, including 24-in. gutters. A 4-in. elevation in the 

. . ·,A 

-'- ~ -,-, --~ 
-- = -,,r -=~"::;::""~ ~ ~ 

FIG. 8.-VIEW OF BOULEVARD, WITH CURVE. SHOWING 
BALLASTED TRACK 

; 
i 

center of the roadbed. with even slope to the sides. provides 
fo r <lrainage. A ll embankments are given grades of r½ to r, 
and excavations I to I. All grading is done by contract, but the 
company does its own track work and construction, The ties 
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are all bar tamped, and every precaution is taken to settle the 
roadbed and insure a permanent good-wearing track. For the 
construction of each line the engineers were given the speeds 
and operating conditions of the prospective service, and the 

through lhe famous 54,000-acre ranch of "Lucky" Baldwi n. 
BOULEVARD SECTION 

In the vicinity of Monrovia Junction, where the Monrovia 
line branches off from the Pasadena Short Line, the land de-

FIG. 9.- VIEW OF MON ROVIA J UNCTION, WITH THR E E-PART " Y" 

roadbed was laid out to meet these conditions, the actual con­
struction following the theoretical design very closely. 

The company has over 30 miles of this standard double-track 
ballasted section, including the Pasadena Short Line and the 

\. ~\ ~ .. 
"-\ 

♦ \ ' 

~~ 

--j-

partment of th e company has platted and put on the market a 
large residence tract, known as Oneonta Park. A similar tract , 
San Mareno Park, has been laid out a little further east. One 
of the substantial improvements made upon these tracts is a 

system of excellent boulevards. On portions of 
the Pasadena Short Line, the Monrovia line and 
the San Mareno and Lamanda Park extensions 
within the tracts, these boulevards have bee11 
laid out with a private right of way for the 
railway in the center. The total width of such 
a street is 122 ft. , and thi s includes a 32- ft. rail ­
way roadbed in the center, with a 35-ft. road 
and ro-ft . walk on each side, the section being as 
shown in Fig. 6. The roadbed is ballasted in the 
standard manner. with tracks spaced 15-ft. cen­
te rs, and th e sub-grade rai sed to the level of the 
roadway on each sid e. Each roadway is held 
in place by concrete curbs, which flank garroted 
gutters. The curbs a re r8 ins. high, 12 ins. wid e 
at the bottom, and 6 in s. at the top, while the 
gutte rs a re 3 ft. wid e, and are laid with 6 ins 
stone and sand foundati on. \Vhere the soil is of 

FIG. 10.-VIEW ON LONG BEACH LINE, SHOWING ROAD CROSSI NG 

an adobe nature it has been removed to a depth 
of not less th an 3 in s. below the foundati on and 
repl aced \Yith gnocl g ravel. \\·hich " ·ill pack 
when \Yet. Spaced at frequent interval s in th e 
roadbed are cross drains which empty into the 
gutters. The roads are especially prepareJ by 
working crude oil and water into the natura 1 
coil and then ro lling it. \i\Tb en completed there 

Monrovia and San Gabriel lines. Fig. 5 is a view on the j\fon­
rovia line, showing the ballasted section together with a short 
cut. On each side are seen orange groves, while some of the 
private right-of-way wire fencing is also shown. · This road. 
known as the Orange Grove Route, was literally cut through 
large orange groves, and, near th e Monrovia encl , it passes 

is an exce llent surface, nearly equal to an asphalt pavement. 
About 7 miles of t his boulevard is being huilt along the rai l­

way r ight of way. One portion of it , known as H untington 
D ri ve, has a total width of 140 ft .. divided into a 60-ft. railway 
roadbed, two 30-ft. roads, anrl two ro-ft. wa lks. A portion of 
this is illustrated in Fig. 7, while F ig. 8 sho'vvs a view of th e; 
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122-ft. boulevard, with the railway ballasting completed. Both 
views show typical curves, and in the fo reground of Fig. 8 may 
be noted a wooden box cross drain to the gutter. Fig. 9 is a 

\ 

j 

l 

Two tracks will probably be reserved for the through Pasa­
dena service and two for the other lines. The standard roadbed 
fo r four tracks will be 58 ft, wide on embankments and 60 ft. 

· on excavations, the inside tracks being spaced 
15-ft. 6-in. centers, and the outside ones 13 ft. 
from them. On that portion of Huntington 
Drive south of Monrovia Junction, such as that 
illustrated in Fig. 7, the 60-ft. roadbed has been 
reserved so as to provide fo r the four tracks. 
E lsewhere a IOo-ft. right of way will adequately 
provide for the four tracks. 

UNBALLASTED TRACK 

A n example of unballasted roadbed of the 
Pacific E lectric system is the Long Beach line, 
whi ch has come to be recognized for the high 
speeds at which the cars a re operated. It is 21 
miles in length, and is the longest single line 
of th e system. It was built completely and put 
in operation inside of four months, and with the 

FIG. 11.- VIE\V O;--;r LnNG BE.\lII LINE AT S()LJTI-IERN P.-\CIFIC' C'ROSS [l\G 

exception of two coati ngs . of oil is in prac­
ti cally the same condition as when first opened, 
on July 4, 1902. Cars in regular service attain 
speeds of 60 m. p. h. , while on tests, speeds of 
about 70 m. p. h. have been reached, these, too, 
with ove rh ead trolley. The cars operate over 
a private right of way the entire distance be­
tween the limits of the terminal cities. Most of 
the road consists of tangent track, the maxi_:: 
m11111 grade is I per cent, and as there is but 
one town of any considerable s iz e on the route, 
the conditi ons are favo rable fo r high speeds. 
Figs. IO and I I are v iews on the private right 
of way of the Long Beach line, and F ig. 12 is a 
view on A meri can A venue, in Long Beach. 
showing th e const ruct ion on a boulevard. Fig. 
13 shows an unballa sted track on the Monrovia 
line, taken during construction. Fig. 14 is a 
v iew showing th e construction of roadbed on 
this line without borrow pits, practically 
doubling the. cost of the roadbed. 

view of Monrovia Junction, sl10 \\ ing the three-part Y with the 
middle track leadin g toward Pa~adena. Tn all three views 
the boulevards shown are not ent irely com-
pleted. 

FOUR-TRA CK RU ADBED PRC> P Cl SED 

Over tha t porti on of the P asadena Short 
Line, between East Lake Park, Lo~ Angeles and 
M un rovia Junction, a di stance of about 5 miles, 
the Pacific Electri c Rail\\'ay Company has 
plann ed to Luild a four -track roadbed, an un-

CU RVES AND GRAD ES 

In laying out track work th e engin eers of the company use 
a compensating clearance on curves by increasing the track 

T dertaking decidedly non! for an interurban 
railway, and one not at all co111111on with steam 
roads. On thi s portion of the Pacific Electri'c 
system. ho\\'eYer, the four tracks have become a 
necessity. \\' ith a regular IO-minute senice. 
increased sometimes to a 7-minute service, to 
P asadena, and frequ ent cars going to and from 
l\ lnnrovi a and San Gabri el, the cars are often 
required to run but 2 minutes or 3 minutes apart 
over th is sec ti on. In order to prO\-ide sa fe and 
effi cient tramportation \\'ith operating speeds as 
high as 50 111. p. h. , or even 60 m. p. h ... it is 
thought the present service has about reached 

FIG. 12. - VIE\V ON AMERICAN AVENUE I N LONG BEACH 

the limi t. \\' ith the neighbor ing country rapidly bei ng platted 
and settled, and th e prospect of early extension of one or both 
of the eastern lines, the fo ur tracks seem to be essent ial. Plans 
have all been drawn , and it is possible that the improvement 
\\'ill soon he made. 

center in proportion to the degree of curvature and by then 
giving the superelevation necessary. This is done by leaving 
the outside curve in the same relative position to the outer line, 
as on tangent track, then running a parallel offset curve for the 
pole line and throwing the inside track toward the radial point 
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the same amount. T he maximum curvature used on trunk line 
work is 3 <legs., but on close interurban work through sub­
divided country, max imum curves of 7 <legs. are allowed. On 

electrolysis has been experienced, but it is guarded against in 
the conduit districts of the cities by laying brick or other non­
conducting material around the base of the rail. 

all the regular interurban lines the 
maximum grade allowed is I per cent. 
On the Rubio line, toward Mt. Lowe, 
an 8 per cent grade is necessary. 

·1 d 
": ---+--- ;ii • r ,~~~-='~t:c~g:','!$~~=~;'.<":'~8::~~::~=~=~~1:-:~,} 

JOINTS, BONDS AND SPECIAL WORK 

All rail-joints in the city track are 
cast-welded, the Falk process being em­
ployed. On interurban lines six-pole 
angle-joints are used, wi th holes dri lled 
for ls-in. bolts. Even j oints are laid in 
the city and broken joints m the 
country. The Brown-Edison 0000 cop­

~~ ~ 
I J: • F-------- -------------- --------------- - j-o,,- --- -------4oc11,;---=----::...--:-~•'.·~~s:" 

Stret>t Ry .J ourmd 

FIG. 15. - RIGHT-HAND CROSSOVER WITH TWO GAGES 

per bond is the standard adopted, and it is applied in the usual 
method, the Brown grinding machine being used to polish the 
rail s. For cross bonding between tracks ooo copper is em-

FIG. 13.-UNBALLASTED TRACK ON MONROVIA LINE 

ployed, and the rails are connected to the negative leads at the 
sub-stations with cables of calculated sizes. 

All track is laid with tight joints, and none but extreme 
temperatures are taken into consideration for contraction and 
expansion, since variations in temperature in Southern Cali­
fornia are not great at any time of the year. No trouble from 

Section KL. Section IJ. 
Dcncss to of boltl 'l ,, 

Section E F, 
S ec tion G H . 

Plan of Bracket 

S ec tion A B. 

Except those on bridges the ties used throughout the system 
are of California redwood, and their life is estimated at from 
ten to fifteen years. In the seashore cities, where the streets 

F IG. 14.-ROADBED WITHOUT BORROWPITS 

are sprinkled with salt-water from the ocean, both rails and 
ties have a life of only about six years. 

The company builds all its own special work, except the cast 
joints, in its own shops, where ample facilities are provided for 
this class of work. Since the city systems have the narrow 
gage of 3 ft. 6 ins. , and all the interurban lines have the stand-

I , ,, r---,HI 
Plan of Switch a nd M a t e. 

Fl<: . 16.-STA NDA RD SWITCH AND MATE USED BY THE PACIFIC RAILWAY COMPANY 
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ard gage, the spec ial work necessary is quite extensive. Fig. 
15 illustrates the special work used in a standard right-hand 
cross-over for comhination gage, 6-in. 62-lb. T -rail being used. 

by double 8-in. x 18-in. x 32-ft. girders, bolted together. The 
caps are 12 ins. x 12 ins. x 28 ft. , and are fastened by _¼-in. x 
24-in. drift bolts to the 12-in. x 12-in. posts. The construction 

I I I 

I : Conn (• tP : I 

I I I I 
I l I ! 
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EleYatiun 

is shown in Fig. 17, which illustrates 
the standard trestle with concrete 
foundations. The dotted lines below 
the 12-in. x 12-in. sill indicate the 
position of the piles where pile 
foundations are used. 

Across the bed of the San Gabriel 
Riv er , on the \Vhitti er branch, a 
1320-ft. pile bridge of thi s standard 
construction has been built. The bed 
of this stream is dry the greater por­
tion of the year, but as it is apt to 
ca rry h eavy flood s in the springtime, 
the company has taken especial pre­
cautions to protect the bridge and 
the farming country in the vicinity, 
liy clearing the channel of all brush 
and drift wood and . building up the 
banks, so that the river will not · 
be diverted from its course. 

F IC . 17 - ( ( l ;\STRl"CTJ( >X , \ >I I> DET.\ l L S <> F ST .\?\D.\]{]) TREST LI~ For most of the other bridges 
on the interurban lines similar pre-

f n Fig. 16 is shown a standanl switch and mate, used with 
Go-lb. 1\ . S. C. E. ra il. A ll joint s are planed to close fit s, and 
g reat ca re is exe rcised in hav in g a ll parts properly prupo r-
tioned. 

1' ew Centu ry switch stands., manu factu red by the P enn­
sylvania Steel Company. are used for all interurban switc hes. 

/ 

FIG. 18.- PILE DRID GE 1000 I•T. LON'G ON LONG BEACH LINE 

For st ree t work a spring switch, operated by chain and handle 
that drops flush with pavement, is used. 

TRESTLES, CULVERTS AN D CATTLE GUARDS 

For all trestles on the lines, standard framed vents, with 
16-ft. spans, have been adopte<l. The rails are laid on 8-in. x 
8-in. x 9-ft. ties, spaced on 16-in. centers, which are supported 

~ 

. ,__r/, ,..._ .--­
",... 

FI <; , rn.- 1\RIIH ;E O K ..\I ( l::\'RO\'T.\ LLNE- FLOCI J{ \'IE\V 

cauti ons have been taken to keep the spring fl oods within 
the bed-, of the rivers. T he usual method is to dig a trench 
2.long the bank and build in it a barb-wire fence, with wires 
about 4 ins. apart. Cactus plants, as they are ~hoppeJ or 
<l ug out of the roadway, a re then filled in around the fence. 
;: ncl packed and cove red with sand to form a sort of dyke. The 
idea of using cactus was obtained from the custom of the 
:Mexicans and Indians who inhabited the country about a 
century ago. l\Iany of their old irrigating ditches are still to 
be found, and where cactus was used in the banks they are 
yery well preserved. The cactus is ever present in that part 
of the country, and as it grows equally well in dry and wet 
weather it se rves to hold the banks together better than willow 
or anything of a similar nature. 

In Fig. 18 a pile bridge. 1000 ft. long. across the Los Angeles 
River, on the Long Beach·line, is illustrated. A typical concrete 
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pier bridge is illu stra ted in Figs. 19 and 20. This struc ture 
is on the Monrovia line. Concrete abutments are employed, 
and it will be noted that they are stepped at the ends, so that in 

~ -~ f- ~ 
~ . .......,...J. 

,2. 

i,/ 

ti 
" -­'1 , , 

-,..-.-' - - .:f 

FIG. 20.- DRTDG E 01'' ;\ION'RO\-L \ LINE- SIDE VIEW 

FIG. 22.- ST.\ NDARD l'UST TRESTLE \\' ITIIU UT FLOOR 

case the company desires to widen the bridge for four tracks, 
there wi ll be a good fo undation for the necessary additions to 
the abutments. F ig. 21 is a detail view taken during con­
struction of a concrete abutment , showing the method of 
stepping the encl. F ig. 22 shows a standard post trestle with-

Section G H , Section E F , 
Stn, l·I Ry,.Jonrno.1 

When conditions are favora ble, concrete steel culverts are 
built, a typical one on th e Monrovia line takin g the form illus­
trated in the drawin g in F ig. 24. The railway crosses the 

FIG, 21.- DETAIL, SHOWI N G STEPPED AB UT ME NT OF CO N CRE T E 
l' I ER HR I Dc; E 

F IG, 23.- CONCRETE PIER CONSfRUCT IOX \\ ' ITIIUl1T PO STS 

culvert at an angle. with a roadbed 32 ft wide. T he culvert is 
200 ft long, and has an arched section 2 0 ft wicle, with -1-- ft. 
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FIG. 24, - Cc lN CRETE CULVE RT O N i\'1C lN RU V I A L I NE 

out fl oor. In some cases concrete piers a re used for bridges 
without posts, the floor resting on sills which are bolted to the 
piers. A sample of this const ruction, showing the concrete 
piers re:;i cly for t.he sills, is given in F ig. 23. 

foundation walls. Inside it is 7 ft. 6 in s. hi gh. T he culver t 
a rch is I2 ins. thick under the railway, and 8 ins. at the end s. 
Round bars, ¾ in . and :Vs in . in diameter, a re used for th e 
fra mework, as indicated in the drawing. 
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Another type of concrete culvert is illustrated in Fig. 26. 
This is used on .the Monrovia branch to carry the waters of a 
large irrigating ditch under the tracks. It is 140 ft. long, and 
has a width at the foundation of 13 ft. The culvert has an 
arched section with interior dimensions of 8-ft. x 6-ft. 3-in. 
Wing walls, the height of the culvert, extend 16 ft. on each 
side of the opening at each end. For strengthening these wing 

them and they are large enough for animals to fall into without 
being injured. The pits are 28 ft. long, 7 ft. 6 ins. wide, and 
3 ft. 11 ins. below the top of the ties. The sides are formed of 

walls old railroad rails 
are used. 

Rails are also 
longitudinally in 
foundation of the 

run 
the 

cul-
vert, and to them are 
joined hooks of ¾-in. 
steel rods. For 30 ft. 
in the center these 
rods are spaced on 18-
in. centers, then for 18 
ft. on each side they 
are spaced on 2-ft. 
centers, and for ·the 
remaining 37 ft. at 
each end they are 
spaced on 3-ft. cen­
ters. The section of 
the cement d i t c h 
which connects with 
this culvert is given in 
Fig. 27. Its construc­
tion, as well as that of 
the culvert, are of in­
terest, as they indicate 
the attention which 
railways have to pay 
to irrigating projects 
in California. For car­
rying similar ditches 
across the tracks the 
'Pacific Electric Rail­
way Company fre­
quently employs the 
special inverted siphon 
shown in Fig. 25. The 
water is discharged 
from the open ditch ~ 
made of concrete, with 
8-in. walls. This box 
is 3 ft. square and 3 ft . 
3 ins. deep, 2 ft. of the 
depth being provided 
f o r sedimentation_ 
After passing through 
a strainer, formed of 
galvamzed screen with 
¼-in. mesh, the water 
is carried under the 
track in an inverted 
siphon, formed of 16-
in. No. 1 1 riveted 
steel pipe. 
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FIG. 31.- COLLECTION OF TRACK SI GNS 

the roadbed, such as for dra ins, are carried across under the 
track in terra-cotta tile. Where iron pipe lines for water, oil 
or gas are carried across the right of way they are enclosed in 
redwood boxes or log water pipe, so as to guard against electro\. 
lysis or loss of return current from the rails. 

being fa stened by ¾-in. x 20-in_ dri ft bolts_ The bottom of the 
pit is floored only beneath the rai ls .. The drawing also shows 
the detai ls of the guard fence. One of these cattle pits, as used 
on the Long Beach line, is also shown in the earlier illustration, 
F ig. IO. 

On the private r ight of way open-pit cattle guards, of the 
~tandard type illustrated in F ig. 28, have been placed. The 
open pit is preferre<l, as cattle are not so apt to venture across 

For fencing the right of way no great uniformi ty can be ap­
plied, as the fences are built to suit the owners of the adjoining 
property, or according to the terms agreed upon in the grant 
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of the right of way. \t\/herever barb wire with top board is 
used the standard adopted is a fe nce 52 ins. high with four 
wires, and with posts ·spaced 1 2 ft. apart. 

STAN D ARD SI GNS A N D POST MARKIN GS 

T he standardization of the track and roadway of the Pacific 
E lectric Railway has also been made to include the public and 

! 
I 
I 

l. 

trainsmen' s signs, the stake markings, 
etc. In F ig. 29 is shown the standard 
street sign carri ed on the poles, and 
in Fig. 30 the standard station and 
grade post s. Fig. 31 gives a collec­
tion of these signs, the drawings 
being self explanatory. T hose shown 
a re the trespass signboard, stop sign­
board, rooo-ft. signboard and crossing 
signboard. Fig. 32 illustrates the 
standard bridge and culvert post and 
the standard letters and figures for 
stencils for stake marking. The posts 

F l G. 32.- STANDA R D for the signboards a re of dressed 
IJRJDG E AND CU LV E R T 

PO ST 4 x .-t-' s, are set -1- ft . in the ground and 
a re dipped in hot coal tar to a point 

6 in s. above the ground. The street sign. which is screwed to 
the center trolley pole, has white letters, on black board, but 
the ot her sign s a rc of black letter s on white boards, the posts 
a lso being whi te. Other interesting features of thi s line will 
be described in the next issue. 

THE ALTERNATING RAILWAY MOTOR SITUATION 
BY L OUI S BELL , PH.D. 

For sume years past it has been obvious that an alternating­
eurrent motor , suitable fo r railway service, would be of enor­
mous value in the progress of th e a r t o f elec t r ic t raction. Look 
a t the question as one may th e un compromi sing fa ct stands 
clea rly out in the foreground tha t 5 00 volts is a pressure alto­
gether unsuitable for the di stribution of large amounts of 
power over considerable di stances. I t is a si tuation altogether 
cumparable with that encountered in the ea rly days of electric 
lighting, when a despe rate stand was made by the low-tension 
contingent against th e competition of alternating current. No 
one is disposed to deny the admirable simplicity of the direc t­
curr ent distribution at short range, but even to-day, when there 
is scarcely a central sta tion in the country that has not fall en 
hack upnn alternatir,g-current auxiliaries, a pla in , unvarni shtd 
stat ement of the losses incurred in the direc t-current fe eder s 
and mains would pretty nearly raise a ri ot. 

T he development of the electric ra ilway raises the same 
issues. Tl ad it proved fe as ible to work railways upon th e three­
wire sys tem, th e situa tion would have been now less acute , but 
th e ex igencies of prac ti cal service have proved to be such that 
so far as three-\\'ire servi ce is concerned the game is not worth 
the candle. 

The next step in the fight against the inevitable was th e use 
of a lternating currents fo r distribution, via rota ry converter s. 
T h is system has been developed with far more enthusiasm than 
\\" isdom, amt there are to-clay lite rally dozens of plants in which 
the franti c effort to develop all th e energy in a single primary 
power house involves a daily waste of money. Even granting 
(whi ch I do not) that the genera tion of the power in a single 
big plan t is, under existing conditions, usually cheap enough, 
compared with generation in several independent stations, to 
offset the losses in transmission and conversion, and the· up­
keep and attendance on the plant required, still the rotary con­
verter scheme fails in two essenti al points. First. it does not. 
in practice, reduce the amount of copper required in the work­
ing eonductors, and, second, leaving th e working voltage · un­
changed, it retains the serious di ffi culties connected with the 
collection of current from the working conductors. 

Even the much advertised third rail, useful as it is on 
elevated roads and in tunnels, is not adequate for general ser­
vice. When so sheltered and in sulated as to be suitable for 
general service it must become to all intents and purposes a 
huge lateral trolley wire. The key to the gate that opens into 
the fi eld of electrie traction, au large, is increased voltage of 
the working conductors. Practically this means that the alter­
na ting current must be carried elear up to the car. It must not 
be understood that I am here advising the wholesale use of 
high-voltage alternating currents upon all trolley wires. Con­
siderations of public safety will prohibit sueh a step, just as 
they would prohibit indiscriminate raising of the direct-eurrent 
voltage, and should prohibit absolutely the use of an unshielded 
third rail. 

U ntil very recently the only systems which gave promise 
of meeting the case were the polyphase systems with induction 
motors. So fa r as the motors are eoncerned they suffer from 
difficulties of speed regulation, being comparable in this respeet 
to shunt direct-current motors, but are in other respects ad­
mirable. T he necessity for at least two working eonductors 
is, from the American standpoint, an almost insuperable ob­
j ection, and, more than anything else, has turned American 
engineers toward the evolution of the si~1gle-phase motors, 
which have now, apparently, been brought to a very business­
like eondition. T he somewhat tentati ve announeement of Mr. 
Lamme before the Institute set people to thinking, and the later 
work don e abroad, fortunately, forced the hands of the 
American manufacturers, and served to put the eommutating 
single-phase motor at once upon a commercial basis. 

The motors already upon the stage have been already 
rather fully noticed in the press, so that detailed description 
need not be attempted here. They belong to two clearly indi­
cated types, ne ither of recent invention in its main features, and 
both having proper ti es akin to series-wound direct-current 
motors. T he fi r st iype includes th e Lamme and the Finzi 
motors, and has as its prototype the very interesting Eiche­
meyer motor of a decade ago. It is simply a series-wound com­
mutator motor, with a laminated field and allied precautions 
against the inductive effects of alternating current. A ny series­
wound motor holds its direction of torque unchanged, what­
ever the polarity at its main terminals, and reverses only when 
the relative polarity of armature and field is changed. Hence, 
if the construction is such that the polarity reversals can rise 
to the frequeney of a commercia l a lternating current without 
introducing collateral difficulties, one has a practical single­
phase series motor with the general characteristics of the series 
type. To keep clown reaetances and parasitie currents it has 
been found desirable to design the motors with very powerful 
a rmatures and rather weak fi eld s, to use high-resistance com­
mutator leads, to keep down the currents in the coils short­
circuited by the brushes, to channel the poles longitudinally, 
thus ch ecking cross induction by the armature, and to make 
other minor structural changes. The result is a motor whieh is 
claimed io he practically sparkless in operation, and which has, 
to a remarkable extent, the ·working properties of an ordinary 
railway motor. The alternating machine in its present state 
of design is somewhat heavier than its direct current rival, and 
a few per cent less effi cient, but it has a high power faetor under 
conditions demanding large in-put of energy, and, thanks to the 
possibility of induction voltage, regulation does not make un­
reasonable demands upon the generators even in starting and 
accelerating. It requires in praetice a transformer between it 
and the trolley w ire, since it is unwi se to put high voltage upon 
the commutator. The tests published from the Lamme motor 
here and th e Finzi abroad, are surely most encouraging. One 
of the most important featiires of these motors is the fact that 
they can be made to work pretty well on a direct-current cir­
cuit , so that th ey can run on an ordinary trolley system by the 
addi tion of suitable regulating appliances. 
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This is not quite so simple as it sound s, because it has been 
found advisable to keep down the voltage of th e a ltern ating­
current armature so that in running on a 500-volt direct-current 
circuit the two motors would be worked in series, or a four­
motor equipment in series parallel. Still, the new motors can 
undoubtedly get through a direc t-current route creditably well 
on the way to and from their regula r field of action. 

The second type, represented by th e General E lectri c motor 
in this country, and the E ichberg-Winter motor abroad, is a 
derivative of Professor E lihu Thomson 's repulsion motor of 
1887. It is essenti ally a transformer motor, in which the phase 
relations of armature and field are definitely ma1ntai ned by an 
artificial polar line, established by the commutator and brushes. 
The result is a motor which starts, as ordinary single-phase 
transformer motors do not, with a definit e and powerful torque, 
and is not limited by a tendency toward a purely synchronous 
speed. It has, in fact, the speed-torque characteristics of a 
series-wound direct-current motor, so long as it is operated 
with its brushes, while it may be merged into a pure induction 
form by short-circuiting the commutato r. In railway work 
this is not advisable, and is merely noted here as a matter of 
interest. T he original Thomson motor and its present repre­
sentative is an out and out transformer motor, but the same 
general sch eme of operating in virtue of a polar line establi shed 
by a commutator has been variously applied by T homson him­
self, Wightman, Latour. E ichberg and Winter and others. 
Such motors all are properly derivat ives of the induction motor 
idea, rather than foster children of the direct-current motor. 

The repulsion railway motor, as described in the Institute 
papers by Slichter and Steinmetz, presents characteristics very 
similar to those of the pure series alternating type. Like them, 
it has rather greater weight and rather less efficiency than a 
standard railway motor of similar capacity. but starts and 
accelerates without an obj ectionable call for energy, and ha s, 
save at starting, a good power factor. It is radically different 
in the features of design from the series motors, having no 
salient poles, working its iron at fairly high density, and being 
wound, so far as its exterior connections are concerned, for 
relatively high voltage. As it can be readily wound for volt­
ages up to 2000 volts or more it does not require an exterior 
transformer save when the trolley voltage is exceptionally high, 
and thus gains in weight of equipment. It can be ar ranged to 
run as a seri es-wound motor on direct-current lines. but prob­
ably with less ease th an a pure seri es motor , on account of a 
less favorable form of magnetic ci rcuit and radical differences 
in design. In spite of this it may answer suffici ently well in this 
function for practical purposes. 

It is quite out of the question, on present data, to form a 
proper opinion as to the relative value of the series and the 
repulsion motors. T he published results from the former are 
rather the better, but it is pretty clear th at the announcements 
rega rdin g the latte r represent a somewhat earli er stage of 
development. In point of fact the characteri stics of the two 
types differ from each other probably no more than· two ex­
amples of the same type hy different designers would be likely 
to differ. The same machine cannot be operated on both plans 
to obtai n comparative results, for if it is a thoroughly good 
repulsion mo'l:or it will be a rather had series-alternating motor, 
and -ufre versa. 

As to general operating conditions I think we must now 
recognize the fact that an a lternating-current railway motor, 
possessing thoroughly practical properti es. h as been produced, 
and must be taken into account in a ll future operations. Cer­
ta inly within limits, and, perhaps, generally. these new ma­
chin es will find an immed iate place in the art. T hey a re young 
yet and their design wi ll , doubtless, be greatly improved, hut 
even now it is probably within hounds to say that they a re 
conside rably better motors than those npon which the art of 
elect rical traction \\'as built up. For the present their effect 

wi ll be most felt in the consideration of new roads, and it is tn 
be hoped will prevent a repetition of some of the shockingly 
bad engineering not uncommonly to be found on interurban 
road s. One must await further experience before venturing to 
guess the inroads that the alternating motor can make on exist­
ing systems. Much wi ll depend on the faci li ty with which the 
alternating motors can run on direct-current networks. This 
feature of the case it is impossible at the present to judge. 
Our existing direct-current railway motors are wonderfully 
good machines, not to be put out of service without excellent 
reasons, but if they can gradually be replaced by motors ahle 
to pass out upon an interurban line with a high-voltage trolley 
wi re, at least upon its own right of way, this rep lacement w ill 
assuredly take place in very many instances. At least, it may 
he regarded as certain that the extension of electric traction · 
into general railroad service can take place only hy the aid 
of high voltage-working conductors, preferably feeding alter­
nating-current motors. 

------+♦-+----

RES UL TS OF THROUGH SERVICE BETWEEN CLEVELAND 
AND TOLEDO 

J\fanagers of all high-speed interurban railway properties a re 
watching with great interest the possibilities of connecting up 
such lines and competing with the establi shed steam roads for 
what may be considered as the intermediate class of the long­
distance traffic . It has been demonstrated in hundreds of in­
stance s in thi s country that interurban lines cannot only take 
from th e steam roads a considerable amount of traffic between 
points 30 miles to 50 miles apart, but actually create a large 
amount of new traffic under such conditions. But the possibi li ­
ties of securing a similar percentage of business on lines from 
75 miles to roo miles in length are still in doubt. The whole 
proposition simmers down to the question of whether the fre­
quent service and lower rates of the electric lines can be made 
to compensate for undeniably the higher speed of the steam 
lines over such distances. 

I n view of these existing conditions, it is with interest that 
this paper is enabled to present the experiences of the Lake 
Shore E lectric Railway in its efforts to secure a portion of the 
through business between Cleveland and Toledo, a distance of 
118 miles. 

Before going into these figures, however, it is well to con­
sider carefully a number of mitigating ci rcumstances which 
have undoubtedly prevented thi s company from making as good 
a showing as it might have done, or wi ll in the future, as well 
as conditions which will probably not be found with other com­
panies similarly situated for long-distance traffic. 

During eight months in the year there are daily steamers 
between Cleveland and Toledo ,Yhich are well patronized, as it 
is a pleasant trip and the fare is low. For a steam competitor 
the company has the Lake Shore & Michi gan Southern Rail­
way, admittedly one of the greatest trunk lines in the country. 
givi ng hi gh speed and frequent service ove r a route which is 
nearly IO miles shorter than that of the electric road. T he 
fastest trains make the distance in 2 hours 'and 35 minutes , 
while the ordinary trains require 3 hours and 30 minutes. The 
fare on the steam road is $3.25. It should a lso be stated that in 
hoth citi es it is necessa ry for steam railroad passengers to take 
street cars to reach the busi ness dist ricts. whi ch increases the 
time as well as the fare, as compared with the electric line. 
\\'hich touches the c'enters of both citi es, and incidentally gives 
transfers good on the city lines. T he schedule of the electric 
line is 6 hours for the regular cars and ..j. hours amt 30 minutes 
for the limited cars, which leave the t erminal s morning, nno11 
and even ing. The fare on the elect ric lin e is $1.75, arnl no 
extra charge is made on the limited. 
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As the result of the Everett-Moore embarrassment the Lake 
Shore Electric was placed in a receiver's hands just after the 
lines which make up the through system were physically con­
nected. For months the power equipment and rolling stock 
were indifferently maintained, owing to necessary retrench­
ments, and the service could not be relied upon. Furthermore, 
it was necessary to change cars at two points. These con­
ditions, however, have been greatly improved during the last 
few months, and the schedule was reduced from 7 hours to 
6 hours, and was better maintained. It is only within the last 
three or four months that cars have been run through without 
change. 

About the middle of October the company installed the 
limited cars mention ed, and a pronounced increase in through 
traffic was at once noticeable. In November an accident to the 
power station necessitated the withdrawal of the limited cars 
and the reduction of regular cars to 2-hourly headway. This 
condition extended over into December, so that in the figure s 
presented herewith there are not a fair showing for either the 
limited cars or the regular through cars. It should also be borne 
in mind that the figures include only actual tickets sold at the 
Toledo and Cleveland stations. Cleveland has no electric rail­
way station worthy of the name, and it is a safe guess that half 
the people who ride on the interurbans do not know of the 
existence of a ticket office . Many passengers board the cars at 
some point other than the Public Square, and pay cash fare to 
the conductor. Many other people, particularly traveling men, 
who wish to visit the intermediate towns, buy tickets from 
town to town and stop over a car to see customers. In this 
way it is possible to cover six good towns and only spend a day 
on the trip from Ckveland to T oledo. It is safe to figure that 
if an accurate record of the se various classes could be obtained 
they would more than double th e so-called through traffic: 

T ickets Sold, T oledo to Tickets Sold, Cleve land to 
C leve land T oledo 

HJU3 Single 
T ota l S in gle 

E xcursion Tr ips Sin ~le Exc' sn 
T'I Single 

Trips 

January .... . .. . . . ... 439 51 541 364 67 498 
March . ... ... . . ...... 465 88 641 432 75 582 
April ...... .. ........ 487 83 653 360 6g 4g8 
May ....... .. ........ 493 69 631 368 82 532 
Jun e . . .... . . .... .... 532 55 642 421 67 555 
July ....... ....... ... 586 58 702 492 85 662 
August .... ... ....... 779 IOI g81 570 117 8o4 
Septemb er . . . . . . . . . . 752 117 984 578 115 8o8 
October . .. ........ . . 870 124 I,II3 752 161 1,074 
Novemb er . ....... . .. 674 124 822 641 112 865 
December . .... ...... 730 198 1,126 781 200 1,181 

The offici als of the company figure that the new limited cars 
are a most profi table feature of the service. They cost no 
more to operate-pos ibly a trifl e less than the regular cars in 
view of the less frequent stops-and they are earning a trifle 
over 40 cents per car mile as compared with an average fo r all 
cars, including the limits, of 22 cents per car mile. 

•• 
MANGANESE STEEL RAILS IN THE BOSTON SUBWAY 

The Boston Ele'.'ated Railway Company has been making 
some interesting experiments with solid manganese steel frogs 
and curve r ails in its subway, where the conditions of wear are 
very severe. It has now three solid manganese steel frogs, and 
is installing a fourth. The manganese steel rails are laid in 
20-ft. lengths, and the experience with them, so far as wear is 
co~cerned, has been very satisfactory. The company has laid 
four curves, one of 90 ft. radius, with this rail, and has a total 
of 685 ft. of this rail in service. The Boston Elevated Railway 
Company is also conducting some experiments with nickel steel 
rails for curves where the wear is very severe. 

SHOP KINKS 

A STATIONARY LAMP BANK 

It is safe to say that all who have done ·motor repair work 
in a car house remember, with many misgivings, the portable 
lamp bank that was nearly always out of order. This bank, 
used for testing and detecting grounds, as frequently con­
st ructed, consisted of fi ve 16-cp lamps attached to a board by 
means of wall sockets. When needed some of the lamps are 
usually found to be broken, or, if this is not the case, the leads 
have become tangled, or possibly a car has run over the leads, 
and has put them completely out of business. 

Fig. I shows a diagram of a testing outfit that has many 
advantages over the portable lamp bank. Its chief drawback 
is that it can be used in a limi ted space only. 

8 

The heavy line represents a No. 14 
· c flexible insulated wire. After tap-

ping off the trolley it passes through 
a bank of five lamps, placed on the 
wall at A, and th en ascends to some 
high point of the building, where 
it is cleated firmly. From there it 
passes down under the movable pul­
ley with weight attached at B, and 
then over the fixed pulley at C. It 
again descends, and, afte r passing 
through pulley D, which is screwed 
into the wall, it terminates in a 
sui table test point. Just behind the 
test point a knot should be tied in 
the wire to prevent it passing 
through pulley D. To use the appa-
ratus it is simply necessary to pull 

I) the test point out to the place re­
quired, letting the weight, B, ascend. 
When released the test point is r e-FIG. !.-CONVENIENT 

LAMP BANK 
turned to the pulley, D , by the 

weight B. The apparatus is not costly, and very little time is 
required to rig it up. Should a g;eater range of usefulness be 
desired the wire can be made to pass through a second movable 
pulley after running through C, and then ascend to another 
fixed pulley above. 

A PORTABLE LAMP BANK 

A lamp bank which is quite an improvement over the five­
lamp instrument, as usually constructed, is shown in Fig. 2. 
This consists of two 300-volt lamps, arranged in a framework 
as shown. These 300-volt lamps are readily obtainable, as they 
are used on many electric rai lways for switch lights. Where 
lamp breakages occur every few days wi th the old bank, it has 
been the experience of the writer that not an accident of this 
kind happened to the newly-constructed one in which the 300-
volt lamps were used in a period of six months. If desired the 
bulbs could be further protected by tacking a wire screen over 
the opening on each side. 

A CIRCUIT-BREAKER TESTER 

Automatic circuit breakLrs, like a ll other electrical apparatus, 
are liable to get out of order. When they do so extensive 
damage may result to the motor before the condition is dis­
covered, unless some systematic method of testing is practiced. 

Fig. 3 shows a diagram of connections for apparatus by 
means of which the circuit breaker may tie quickly tested. 

After leaving the trolley the current is passed through a 
barrel rheostat. This consists of an ordinary 50-gal. or 60-gal. 
barrel filled with salt-water. One of the leads entering termi­
nates in -an iron plate resting on the bottom of the barrel, and 
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from the other is suspended a second plate, which may be 
raised or lowered to regulate the amount of current. 

A circuit breaker to be used in case of emergency is put in 
the circuit at C, and millivoltmeter, A, is connected around 
the shunt B; D being a false trolley wire running parallel to 
the main trolley wire, and 2 ft. or 3 ft. away from it. 

The car whose breaker is to be tested is rnn on the track 
under the fal se trolley wire, and the pole is shifted over this 
wire. The brakes of the car are set tightly and the motors 
thrown in multiple. The circuit breaker, C, is closed, and the 
current, which is read at the millivoltmeter A, is regulated by 
lowering the movable plate in the water rheostat. By re­
peated testing and adjusting, the circuit breaker in the car may 
be set at any value desired. 

CTI 

FIG. 2.-LAMP BANK 

D 

FIG. 3.-APPARATUS FOR TESTING 
CIRCUIT BREAKER 

As the current used in testing is abnormal, the motors are 
thrown in multiple, so that each motor will get but one-half 
the total current flowing. If the brakes will not hold the car, 
or if putting current through the motors is deemed inadvisable, 
the motors may be shunted. 

On a K-10 controller, or one of similar type, this may be 
readily done by soldering to the ends of a wire of _su itable 
length two flat plates. One plate is slippe<;l between the top 
finger and top segment of the controller cylinder, whi le the 
other is placed under the bottom finger. This gives a direct 
connection from trolley to ground, and very little current will 
pass through the motors. 

As extreme accuracy in the measurement of the current pro­
vided is not required, the carefully calibrated shunt accom­
panying the millivoltmeter need not be used. One that can be 
left in the circuit permanently may be made of a piece of copper 
wire of suitable size, and calibrated by means of the standard 
shunt. The small leads from the shunt may be lead to suitable 
binding posts, so that to insert the millivoltmeter it is only 
necessary to connect its terminals to these binding posts. This 
obviates the extra trouble of inserting the shunt in the circuit 
every time the apparatus is used. 

Many managers who have implicit faith in their automatic 
circuit breakers would certainly have to modify their ideas 
considerably were they to construct such a testing apparatus 
and use it. In the writer's experience some of the breakers 
tested absolutely refused to open. In several instances the 
power-house breaker was blown while the car breaker stood 
firm. 

AN ELEC1RIC GLUE HEATER 

The shop in which the writer was employed was provided 
with a four-pot hot-water glue heater. When, in summer, the 
shop heaters were turned off, there was no means of supplying 
heat to the glue heater, and its use was discontinued. A kero­
sene stove was obtained; but, besides consuming about 15 cents 
worth of kerosene per day, this stove was an endless source 
of trouble to the cabinet-maker in charge. Caring for it con­
sumed from one-half hour to 1 hour per day of his time. 

The writer hit upon the idea of providing the old heater with 
electric heat. Two of the glue pots were removed, and through 
one of the openings a bank of three lamps was inserte<l, so that 

half the lamp bulb was immersed in the water. In the other 
opening was placed in the same manner the two other lamps 
of the five in series. At first 16-cp lamps were used, but these 
did not provide sufficient heat, ·and 32-cp lamps were substi­
tuted. These provided plenty of heat, and aside from an 
occasional burning out of a lamp no trouble at all was experi­
enced thereafter. As a great deal of the water evaporated, it 
was necessary to add considerable water each morning, but 
the cabinet-maker, remembering his previous troubles with the 
oil stove, did this willingly. 

This simple idea affected a saving of at least 30 cents per day, 
while the cost of constructing, considering cost of lamps, 
sockets and time, was about $2.50. 

---•♦·----

RAIL JOINTS AND THEIR RELATION TO PAVEMENTS* 
BY C. R. VAN BUSKIRK 

Ever since railroads were first introduced in the country 
there were, of necessity, rail-joints, but these joints were made 
with only two objects in view. One, of securing the rails in 
such manner as to prevent any longitudinal motion, except for 
the allowance of expansion and contraction, and the other to 
secure the ends in such a manner as to prevent any lateral or 
vertical motions. 

It is the latte r movements which we are to discuss principally, 
as their actions cause the main, and, I might say, the only 
troubles which harass the municipal engineer in his dealings 
with streets, and the rai l-joints in their relation to pavements. 

Rails are put together and kept from moving apart by two 
pieces of metal, called fish-plates, one on either side and bolted, 
and the result of this particular part of track laying is what 
causes in a great measure the disturbance so disastrous to 
pavements, and whil e it is more noticeable in some than · in 
others, stifl the trouble can be discerned in all kinds of pave­
ments, and more particularly in the asphalt pavement of the 
present day. Concerning the first object, we have very little to 
discuss or enter into, for in the putting together of the rails 
they are bolted together in order to prevent any motion longi­
tudinal ly except that allowed for expansion and contraction, 
caused by changes in temperature, which in this vicinity 
amount to an average of r IO <legs., according to the official 
reports of the weather bureau of New York City; to admi t of 
this the holes in the plates are punched el liptical in shape. 
which allow the rails to expand or contract without cutting the 
bolts joining the fish -plates and rails together, this applies to 
exposed rails as on steam roads or on streets without any pave­
ment, or with old cobble pavement; the change in the length of 
the rails , due to expansion and contraction for 1 IO <legs. vari a­
tion in temperature, are three-sixteenth of an inch for a 30-ft. 
rail and three-eighths of an inch for a 60-ft. rail, the latter 
being the only rail now laid in the Borough of Brooklyn. On 
account of the friction of pavement and rail it is conceeded by 
the best authorities that where the pavement is laid on a con­
crete foundation or even granite blocks on a sand foundation. 
provide<l the blocks are close together, there is no longitudinal 
movement of the rails, for although there is a tendency to do so. 
yet the strain is taken up by the rail itself. 

The old Nassau Railroad Company, which became a part of 
the Brooklyn Rapid Transit Company's system in 1893, prob­
ably furnished the only case where the longitudinal movement 
of the rails caused any trouble in the pavement in this city. 
The case quoted was the result of the company's desire to give 
an easy riding road by making a track without any joints , 
theoretically, and the process of welding was instituted which 
made the various rails one long rail. 

The processes of welding were of two kinds, electrically 

• Re;i rl hdnre the Brooklyn Engineers' Club, Feb. 11, 1904. 
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welded and cast welded, the latter being known as t he Falk 
patent . T he method of electrical welding consisted of joining 
the rails together and applying an elect ric current, which 
caused the two rails to fuse together. This was found by th e 
Johnson Company, which built the Nassau system, to be very 
expensive, and, therefore, wa s temporarily abandoned, and the 
cast-welded joint was subst ituted in its place over the greater 
portion of the entire system. 

In the cast-weld, a mould was placed around the ends of the 
abutting rail s, the ends having been first cleaned by a sand blast, 
in order to remove all scale and rust, I°eaving the surface clean 
and bright and in perfect condition for amalgamation, and 
molten iron was taken from a portable cupola and run from 
this into lad les and poured into the mould by the workmen; 
in both of these no electri c bonds were needed. 

\ \Th ether the question of temperature never entered in their 
calc ulat ions or not is hard to tell, but thi s fa ct remains, that 
as the work was don e in cool weath er, as soon as th e summer 
came the rai ls buckled in such a mann er as to di splace th e 
pavement and bring the first point in our di scussion into promi ­
nence. W hen the \\':nter came and the rail s once more came 
back in their place there were holes, causer] by the buckling of 
these rai ls. T hi s occurred only in the cobble-paved streets and 
on streets where there was no pavement . On the granite-paved 
streets it had no effect, provi ng the statement made previously. 

In the movement s now before us for di scussion we have the 
joint exclusively to deal with, and it brings us to th e second 
point in our di scuss ion, and th e main one in which ,,·e a re in­
t~rested; thi s joint and it s relation to pavement s, totally re­
gardless of th e length of the rail, it s size, depth or any other 
dim ension, it is th e th e joint only which we a re interested in 
and which has given the city engin eer all the trouble. 

W hen the fir st rails were laid in our city little th ought was 
given to the joint other than to it s u sefuln ess in holding th e 
ra ils together and to prevent the moti on previously cited. There 
was no pavement whi ch was ruin ed by the joint, nor which 
would cause the engineer on muni cipal work any uneasiness, 
for in most cases. and I mi ght say all , th ere was either cobble­
stone for the pavement or the ea rth itself, neither of which h ad 
any impression made upon it by a loose joint or one where one 
rail was lower than the other. causing a pounding which 
eventu al ly loosened the joint . None of these di ffe rent fault s, 
however, caused any uneas iness to th e city engineer , but only 
to the railroad compani es th emselves , un ti l the new and im­
proved pavements began to come mor e and more into use on 
streets where car tracks were la id , and wi th it came th e ques­
tion to th e r a ilroad companies as well as to the city engineer , 
,vhat fi sh-plate is there which will reduce, if not prevent , the 
lateral and vertical motions of the rail and the poumlin g at the 
joint, and by so doing preventing the wear of the pavement. 

\\Te find th e trouble making itself manifest principally in the 
asphalt pavements, although it occurs as well in other pave­
ments hut not so di sas trously. The Brooklyn Rapid Transit 
Company has tri ed many methods to obviate thi s trouble, but 
have had failures w ith all , more or less, until the "\iVeber joint 
came upon the market. The construct ion of the v\T eber 
joint admits of the even di stribution of all shock and movement 
at the joint, and, being a base support joint , prevents low or 
clipped rail ends, and thus does away with the pounding at the 
joints, which ultimately dest roy the pavement around the ends 
of the rails, mor e especially the asphalt pavement s. This joint 
i-, designed w ith sufficient st rength but does not produce exces­
sive stiffness or ri gid ity, and is not only as st rong as is the 
normal rail at the center and quarter but is also as elastic. 
Otherwise it would wear the r ail and make a hollow at the 
joint, for thi s defective quality causes a joint to become a hard 
spot, or it might be likened to an anvil, where con stant pound­
ing will flatten th e r ail. and causes excessive wear of the rolling. 

stock and a poor riding track. 

In the Weber rail-joint there is an angle called a shoe-plate, 
on which the two ra il s rest to give the rail an even bearing, 
and in the comparison of the angle-bar with the W eber joint 
we do not find it st range that as angle-bars have but about 
one-third the strength of the rail 30 per cent to 50 per cent 
of the track labor is concentrated at the joint where the angle­
bars a re used in the endeavor to maintain surface and line and 
secure to the rail a uniform wear. Between the angle-iron 
and the joint-plate is placed a piece of yellow pine wood, full 
of resin, which serves as a filler. Naturally the moisture from 
the earth and atmosphere soon begin to get in the wood filler, 
and it commences to expand so that the plate and bolts are 
under a constant strain, and as the wood fill er, which does not 
decay, being under constant compression and practically en­
closed in steel, preserves a tension in the bolts which prevents 
any movement in the parts. It can be readily seen that this 
expansion of the wood prevents any looseness in or around the 
plate and forms a joint which is absolutely tight, which pre­
vents any sag at the joint ends, prevents any lateral or vertical 
motions, and, above a ll, makes a joint again st which asphalt 
pavement can be safely lai d. 

Since the Nassau Rai lroad Company i~troduced into this city 
the process of w elding a great many improvements have been 
made by the Lorain Steel Company in elec trical welding. The 
present method of electrically welding rai l joints, as applied 
by the track welding department of the Lorain Steel Company, 
compri ses three distinct operat ions. The first is that of sand 
blasting, by means of which a ll dirt, rust and fo reign matter is 
removed from the rails at the points where the welds are to be 
made and from the bars used in making the joints. The ap­
paratus for thi s work consis ts of a 10-hp motor driving an air 
compressor, a tank for the storage of a ir and a bin for holding 
a supply of sand. By means of a hose and nozzle the operator 
directs the blast of air carryi ng the sand to the rail until all 
fo reign matter has been removed. The bars are similarly 
trcatecl , and th e joint is ready fo r the actual operation of 
welding. 

T he apparatus for welding is carried in two cars, coupled 
together by a special form of slip couplin g, which permits of 
sufficient r ange of movement for the car carrying the welder 
proper to be moved from one weld to another of the three 
,,· elds necessary in maki ng a joint without the necessity of 
moving th e second car. T he welder itself is hung from a bail 
on a crane extending out beyond the end of the car. This crane 
1wr111it s of lowering and raising, so that the jaws of the welder 
it self are hung from a bail on a crane extending out beyond 
the end of the car. T hi s crane permits of lowering and 
raising so that the jaws of the welder can engage the 
side of the rail. and -also the shifting of the welder from 
one side to the other to engage both rail s of the track. 
T he crane is operated by friction clutches from a shaft in 
the car. ·which is kept running continuously by a 5-hp motor. 
Thi s motor also drives a small rotary pump for circulating 
water through the welding transformer and the faces of thE: 
contacts to keep them cool. After the water has passed through 
the welder it goes to a cooling tank on top of the car , which has 
a false bottom. and air, from a blower in the car, is forced 
under the false bottom and upward through numerous holes 
into th e water. thus forming a most efficient method of cooling. 
The welder itself is an alternating-current trans former, on 
each side of which and supporting it , but insulated therefrom, 
a re two large levers, hinged together at about two-thirds the 
distance from the top, for transmitting the necessary pressure 
to the weld. These levers a re connected at the top by an 
hydraulic jack. A hand pump for forcing water into the jack 
is bolted to one of the levers. A pressure of 4100 lbs. per square 
inch is obtai ned on a 3¾-in. diameter ram of the jack, the 
leverage on the arm increasing this so that about 37 tons pres­
sure is developed at the weld. 
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In making a joint, flat rolled steel bars a re used, having at 
each end a boss or proj eetion on one side, whi eh form the con­
taet points between the bars and the web of the rail and eon­
fine the weld a rea to these sections. A flat strip of steel, Ys in. 
thick by in. wide, is plaeed across the middle of th e bars on 
the same side with the bosses. The bars a rc supported on small 
blocks and placed across the joints so that t he middle strip 
engages the web of both rails. The middle weld is a vertical 
one, and made the foll width of the bar, the end weld a hori ­
zontal one. 

The welding train of two ears is moved up to a joint, and the 
welder is thrown into plaee and the jaws made to press against 
the bars at each side of the rail. The eurrent is then turn ed 
on and flows from contaet to contact through the bars and the 
rail web. By altering the pressure on the jaws the resistance 
of the junetures is inereased and the whole is 'suon brought up 
to a welding heat . . As soon as this point is reached the current 
is eut off, and simultaneously the pressure is brought up to th e 
full amount. The pressure is then loosened, and the welder 
ea r moved back to bring the jaws opposite the extremity of 
the bars. The same proeess is again foll owed here, except tha t 
when the final pressure has been applied it is held there and 
the weld permitted to cool under pressure until the metal has 
cooled sufficiently not to show any glow. The welder is then 
moved forward to the other end o f th e bar and the process 
repeated, after whi ch the welder is rai sed and moved to th e 
other side of the car to engage the opposite joint. 

By holding the pressure after the weld is made a remarkably 
tough weld is secured. It wi ll be noted that only the end weld s 
are thus treated, as the center weld is not subj eeted to any 
strain it is not essential to have toughness ,there. It has been 
found desirable to weld the end s of the bars while th e bars are 
in an expanding state. By making the center weld first and not 
stopping to cool it under pressure the greatest elongation of th ~ 
bars is secured. After the ends are welded and th e bars cool off 
they shrink and exert a powerful pull to bring the abuting 
rail ends together , thus closing th e slightest opening and 
leaving practically no j oi nt at a ll. Thi s is an important poi,:t 
in the manufacture of a continuous rail , for if the abutting ra il 
ends are not brought firmly together th e metal in th e head of 
the rail will have a chance to flow into the opening between th e 
rails, and this in time wi ll cause a low spot in th e head of the 
rail. As the bars a re always in a state of tension it follow s that 
the rail itself, enclosed between th e bars, is in a state of com­
pression. Any const ruction of the rail itself between the join-ts 

·will be transmitted to the end welds. and it is, therefore, neces-
sary to have these welds exceedingly tough to with stand th e 
strain. The obj ect of the center weld is simply for verti cal 
st iffness and to prevent any movement of th e r ail ends. 

In the car coupled to the welder is carried a rotary conver ter 
fo r changi ng the direct current from the trolley to an alter­
nating current. T he third and last operation in th e process 
consists in grindin g the h ead of the rail to a true surface. In 
welding new r ai l there is little need for thi s tool , but in old 
traek where the rail ends have been battered, th e receiving r ail 
is pu;posely welded higher than th e other. The grinder is then 
used to grind out the inequalities in the rail head and bring it 
back to a true surface . T he grinder con sist s of an emery wh ee l 
mounted on a ea rri age having two rollers, which a re about 4 ft. 
apart. T hi s carriage is let down on the rail so that th e roll ers 
pass along the head of the rail, the emery wheel being over the 
uneven portion at the join t. The carriage is eonnected with a 
motor on a car by a swing frame, thus enabling th e opera tor 
to move the emery wheel baek anrl forth over the joint whi le 
the ear remains stationary. Ry mean s of a hand wheel th e 
emery wheel is gradually fer] down, and as it is moved forwarcl 
and back it grinds off the high places until the whole joint is 
brought to a true surface. The principle is ve ry much th e same 

as a ca rpen ter' s plane. \Vith this fi na l operation the joi nt is left 
compl ete. 

Carried on as a con tinuous process, it takes from 12 mmutes 
to 15 minut es to complete a joint. A bout eighty j oints can he 
made on an an· rage in 24 hour s, or a mile of single track of 
30-ft. r ail s could be welded in about 4% days, at a cost 
ranging !Jetween $2,qoo and $2,500, or in the welding of th e 
Go-ft. r ail s now in use the work could be· done in _about 
2¼ clays, and at a cost of $r,ooo to $1,250. Th e bars used a rc 
1 in . x 3¼ in s. and 1 Ys ins. x 3 ins .. the length va rying wi th th e 
fo rm of joint previously used. On new ra il. where th e end s 
a re left without any drilled holes, especia lly fo r weldin g, th e 
length of 18 in s., while on old ra il th e bars mu st he long enough 
to reach back of th e old bolt holes, and in some cases requirin g 
bars as long as 48 in s. 

Thi s method of joining the rai ls togeth er is to be in stituted 
during the corning season by the Brooklyn Rapid T ransit Com­
pan_r. and as th e ra il s a re made one long rail there can be no 
sag at the joint, and hence no wear of th e pavement, and the 
ca use of trouble to the muni cipal engineer will be lessened, if 
not removed entirely, by the use of either th e \ i\Teber joint or 
welding by the method just desc ribed . 

-----+ ♦+ -.--

AIR BLAST FOR CONTROLLERS 

H. P. v\T ellman, superintendent of motive powe r of th e 
Camden Interstate Railway Company, th e elec tri c ra ilway eon­
necting Huntington, vV. V a., Cattlettsburg, Ky .. and Ironton, 
Ohio, has devised an ingenious method of keeping the con­
troll er contacts clean from dirt and copper dust and thu s pre­
n nting burn-outs by tapping the air brake exhaust into the con­
tro ller easing, as shown in the illustration. No changes are re­
quired in the controller exc ept the addition on th e outside of the 
casing of a vertica l duct or channel, whi ch ean either be made 
in tegra l with the casing or bolted on. The air brake exhaust 
pipe is tapped into th e lower part of this duct and th e noz zles 

~ 
~ 

.\ I R lJL\ST FUR CO NTR OLLERS 

connected w ith it a re di ­
;ectecl against the con­
t roller cylinder. a la rge 
bell -mouth nozzl e being 
located elose to th e regu­
la r blow-out magn eti c 
co il at the bottom. T hese 
nozz les a re mad e of an 
in sul atin g material. such 
as mica, fib re or woorl. 
and the cli ameter s of their 
bores vary in s ize. the 

smaller openings being near the bottom, thus allowing an even 
play of ai r into the controll er from all nozz les . The. air ex­
haust fro m the controller is at the bottom of the casmg and 
discharges through a pipe in the platform. , 

Mr. \ i\T ellman has taken out a patent on hi s deviee, and claims 
that it not only keeps the controll er clean but that it a lso 
muffles th e noise of th e exhaust and so prevents the annoyan ce 
heretofore exper ienced by passengers and perles tri ans on ac­
coun t of noise and avoids the cl anger of frightening horses. 

---•♦----

T hat the Shreveport Trac tion Company is wid eawake is 
!',hnwn by a perusal nf the pamphlet whi ch it issues fo r pu(1lic 
di stributi on. T he eompany suppli es current fo r many 111 a11u1ac­
turin g purposes, and the publi cation conta ins lett ers fro m users 
ev in ci ng their sa ti sfa ction with it s service . T he bookle t abc, 
includ es some se nsibl e suggestion s to passenger s, ancl. in gen­
l· ral , serves as a medium between company and public. 
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METHOD OF MAKING COMPETITIVE TESTS OF CAPA­
CITY, POWER CONSUMPTION AND EFFICIENCY OF 

MOTOR-DRlVEN COMPRESSORS 
FOR BRAKE SERVICE 

BY ED\V ARD H. DEWSON 

The proper basis for the determination of the size of com­
pressor to be supplied for a given brake service is that when the 
equipment is new, the required amount of air can be supplied 
with the compressor operating one-fourth of the time. This 
gives a safe margin to cover the decrease in efficiency due to 
natural wear, also the temporary derangements of the system 
calling for an increased supply until repairs can be made, or 
excessive demands due also to temporary causes. Thus, during 
the life of a compressor, the time it was running would average 
somewhat less than one-third of the total time the car was 
on the road. 

A test to determine the relative efficiency of the various 
makes of compressors. designed for car braking should, there­
fore, be based not upon what the compressors might do when 
operated continuously, but rather under conditions which per­
tain in actual service, when the compressor is rarely in opera­
tion more than a minute at a time. That is, the basis of com­
parison should be the electrical energy r equired by the different 
compressors to deliver a g iven number of cubic feet of free air 
compressed to a given pressure eve ry 3 minutes, th e quantity 
and pressure to be such th at th e compressor will be in operation 
not to exceed one-third of the time, th e tests to continue until 
the temperature of the var ious parts of the compressors has re­
mained constant for a t least I hour. 

INSTALLATION 

With the compressor ~n the car and in operating condition, 
that is to say, with the box in place, if one is used, etc., connect 
the discharge outlet by means of a proper hose to a reservoir 
of not less than 3 cu. ft. capacity, the air to enter, preferably, 
a t the side of the reservoir. From one end of the reservoir 
make connection wi th a second reservoir, of a capacity, prefer­
ably, not more than one-fourth the rated capacity in cubic feet 
of free a ir per rninut~ of the pump being tested. It is not 
essential that the capac ity of the first reservoir be known, but 
that of the second reservoir should be determined by taking 
the weight of the reservoir, when empty, and that when filled 
with water, and divide the difference between the two weights 
by 62.3, which will give a very close approximation to the 
volume of the reservoir in cubic feet. In the pipe connecting 
the two reservoirs, and quite close to the second reservoir, 
should be placed a three-way cock, of which the branch should 
be open to the atmosphere. Between the three-way cock and 
first reservoir should be placed a needle valve for regulating 
the flow from the first reservoir, to which is attached a standard 
single pointer gage, reading to 180 lbs. The second reservoir 
should be provided with a single pointer gage, graduated in 
atmospheres up to 10. In addition to the above the first reser­
voir may be provided with a drain cock for the purpose of 
bleeding the air from the same without passing it through the 
needle valve. In the pump circuit there should be a wattmeter, 
also an ammeter, if convenient. A voltmeter should be so 
connected that it wi ll measure the drop across the entire 
motor. A revolution counter should be provided, and means 
for driving same from the end of the pump shaft. The com-
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T es t of motor-driven compressor for brake service. File No ... . . . ........ Sheet No. I. 
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pressors should also be provided with a valve cap drilled for 
the reception of the bulb of a thermometer. 

TEST READINGS 

When the above has been accomplished the test proper should 
be made as follows : 

One man should be stationed at the needle valve with the duty 
of maintaining a uniform pressure of 90 lbs. per square inch 
in the first reservoir; just previous to the starting of the test 
fill this reservoir, the needle valve being closed and three-way 
valve thrown to pass air into the measuring reservoir. 

At a given signal the pump should be started, the needle 
valve opened sufficiently to hold the pressure in the first reser­
voir at 90 lbs., and a stop watch started, wattmeter and revolu­
tion counter readings having been taken just previous to 
starting. 

When the predetermined amount of free air has been de­
livered into the measuring reservoir, as determined by its gage, 
stop the pump and watch, at the same time close the needle 
valve and take the wattmeter and revolution counter readings. 
During this time the readings of the ammeter and voltmeter 
should have been taken, the average reading of each, as well as 
the temperature of the valve cap and of the surrounding atmos­
phere being recorded. 

Let the air in the measuring tank escape, and when 3 minutes 
from the time of starting the pump have elapsed, repeat the 
test as above outlined, continuing until the readings of the 
thermometer in the valve cap have remained constant for an 
hour. If desired the- temperature of the motors may be ob­
tained by inserting the bulb of a thermometer in a cavity drilled 
for the purpose in one of the screws by which the poles a re 
secured to the frame. Note that the pressure of 90 lbs. is to be 
retained in the first reservoir throughout the entire test, the air 
in the measuring reservoir only being permitted to escape after 
each run. 

The following sizes of measuring reservoirs and correspond­
ing pressures at which pumps are to be stopped are recom­
mended: 

Horse-power 
2.5 
5. 
7.5 

Reservoir 
12 ins. x 33 ins. 
16 ins. x 42 ins. 
16 ins. x 48 ins. 

Approximate Amount 
Pressure Free Air 
4.5 atmos. 8 cu. ft. 
4-5 " 16 " 
5.5 26 " 

Bear in mind, however, that the actual capacity of the 
measuring reservoir must be determined for each test in the 
manner above described. 

In making competitive tests it is important that the voltage 
is the same for both, and is maintained at a constant pressure 
through the tests. 

CALCULATIONS 

The data called for in columns 2, 4, 6, 7, 8 and IO will be 
recorded exactly as read from the various instruments. In 
column 3 will be entered the difference between the figures on 
the same line in column 2 and those of the succeeding line of 
the same column. That is to say, the entries in No. 2, and also 
No. 8, will be the readings of these instruments just previous 
to the run in question, consequently, there must be one more 
observation in each case than the number of runs made. 

By multiplying the number of revolutions as figured in No. 
3 by sixty, and dividing the product by the number of seconds 
the pump is in operation, the average speed in revolutions per 
minute is obtained, which is to be entered in column 5. 

Unless a special wattmeter is obtained, readings from same 
will not be sufficiently close to warrant taking them every run, 
particularly with the smaller sized pumps. A record, therefore, 
made after every tenth run (recorded on lines of runs 1, II, 

21, etc., until the test is closed, when the final reading must 
be entered) will suffice in most cases. When taking the read­
ings be sure to enter the cipher, if one appears printed on the 
dial just to the right of the moving figures in the little rec­
tangles, as this indicates that the right-hand movable figure is 

in the ten's place instead of units, as mig~t be supposed. To 
obtain the watt-hours the differences obtained from column 8 
must be multiplied by the "constant," as indicated on the dial, 
these products to be entered in column 9. 

The theoretical capacity in cubic feet of free air per minute, 
column 11, is obtained by multiplying the piston displacement 
per revolution, C, by revolutions per minute of column 5. 

As the pressure obtained in the measuring reservoir is read 
in atmospheres, the volume of free air which has been com­
pressed to 90 lbs. per run is readily obtained by multiplying the 
capacity, in cubic feet, of this reservoir by the number of atmos­
pheres of pressure, i. e., V X At, which will be the same for 
all the runs. 

The rate per minute at which compressed air is actually de­
livered, in terms of cubic feet of free air, is obtained by multi ­
plying the product, V X At by 60, and dividing the result 
by the duration of the run in seconds. See column 12. 

The cylinder efficiency, column 13, is obtained by dividing the 
number of cubic feet of free air actually delivered per minute 
( column 12), by the theoretical capacity expressed in cubic 
feet per minute ( column 11). 

The rate of expenditure of electrical energy in doing this 
work, expressed in electric horse-powers, is obtained by multi­
plying the average volts by the average amperes and dividing 
the product by 746-column 14. 

In a test to determine the relative efficiency of two types of 
compressors, the true basis of comparison is the amount of 
elec trical energy consumed in performing a given amount of 
work. 

A convenient basis is the horse-power required to compress 
to 90 lbs. per square inch I cu. ft. of free air per minute. From 
the data already obtained this may be calculated by multiplying 
the electrical horse-power ( 14) by the duration of the runs in 
seconds (4), and dividing this product by the volume of free air 
compressed per nm (V X At), multiplied by 60. 

NEW THIRD-RAIL SLEET BRUSH ON THE BOSTON 
ELEVATED 

The Boston Elevated Railway Company has been obtaining 
very satisfactory results from a sleet brush which has been 
used on all the cars this winter, in connection with the third­
rail shoe described in the issue of Feb. 6. Each brush is made 
up of about 670 flat steel wires, ¼ in. wide and 1-32 in. thick, 
carried on the shoe hanger attached to the journal box. Pres­
sure is secured by a spiral spring. When not in use the brush 
is kept raised from the rail by a pawl, which can be auto­
matically tripped by a lever as the cars pass a certain point. 
Tripping levers a re located at three points on the line, viz., at 
each end of the subway and at Rose wharf, so that if instruc­
tions are sent out by the superintendent of the elevated di vision 
to drop the brushes all will be in operation in IO minutes. A 
pressure of about 30 lbs. is used on the brushes. For emergency 
sleet cutting service a hanger, rigged with seven of these 
brushes can be attached to any motor car or to a work car and 
run over the line. 

The wires in the sleet brush are set at an angle instead of 
being set to bear directly across the rail. It is considered that 
a fl at brush will pile up sleet in front of itself, but that if the 
wires are set at an angle the sleet will be brushed to one side. 
T he angle is such that the slee t is brushed from the third rail 
away from the track rail. 

---~•-----
T he Columbus, London & Springfield Railway and the Day­

ton, Springfield & Urbana Railway have instituted through 
night freight service between Columbus, Springfield and 
Dayton. T hi s branch of the business is increasing rapidly. 
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THE INSPECTION OF EMPLOYEES 

BY H. N. DROWN 

In a recent article in this paper the writer di scussed th e 
inspection of conductors by secret servi ce agents to detect the 
app ropriat ion of cash fares. A lthough the receipts all pass 
through the conductors, motormen can exert a greater influence 
upon the rectitude of a conductor than many rea li ze. For in ­
c,tance, when a new conductor commenc es work he relies on 
the motorman to a g reat extent for in formati on in regard to 
rules, regulations, etc. Should the motorman be inclined to 
be di shon est he can readily lead thi s man ast r ay. First he w ill 
usually feel his way by asking th e new man wheth er he is 
sc rupulous about turnin g ove r all fa res that he collect s to the 
comp any, and if he find s h is man on th e knee he suggests ways 
of defrauding the company, wh ich , if acted upon, soon brings 
the conductor into hi s clutc hes. S hould he find the conductor 
firm in trying to do ri gh t, he will use different tactics in order 
to get around him. For example, he can run his car on fast 
time, thereby causing the conductu r much a1,11 oya nce by bein g 
called into the superintendent' s office fo r run n ing ahead of time. 
Aga in, he will r un slow aml have h is conductor 5 minutes or 6 
minutes behind hi s schedule time, which also mean s a repri­
mand from the superi ntendent or clespatcher. .\fter receiving 
one or two of these reprimands the conductor wi ll usually feel 
that the company is not treating him exactly right, and wi ll 
confide in hi s motorman to this effect. The motorman s

0

ees hi s 
opportuni ty and rep lies that i f the conductor \\'ill knock down 
a few fare s during the day and divide with him, he will see that 
t he car is run on schedule time and there will be no further 

• trouble. T he conductor readily accepts thi s proposi tion, as he 
is well aware of the strict ru les of the company in regard to 
reprimand s, and knows if hi s attention is callc(l to thi s matter 
too many times it mean s a di smi ssa l from tf1e company's ser­
v ice. H e fa lls, th erefore, into the trap that has been laid for 
h im, and every time he nms with this particular motorman 
he knows that the latter ex pects to receive his share of the 
mon ey taken, and on his part will endeavor to carry as many 
passengers a» poss ible , in nrder that the conductor can knock 
clown as much as he can and qill compare favorab ly in hi s 
rece ipts with other cars 011 the line. Very frequently a motor­
man of thi s cla ss will lay back on another car' s tim e through 
the crowded section s of the city, and pick up all the passengers 
he can get, and after leaving this section run his car very fast 
to catch up to hi s schedule time before rea : hing the car house 
or the clespatcher. 

T he only way the management can obtain information in 
regard to dishonest motormen is by placing inspectors on the 
rear encl of the cars as conductors. Being the last on the list 
th ey are extra men, and are compelled to take the place of regu­
la rs on the lines when they are off duty. In this manner an 
inspector act ing as a conductor can run with a number of the 
motormen during the inspection, and give a g-reat deal of in­
formati on to a raihvay company. 

IRREGl'L\RITIES OF THE C.\SHIER'S DEPARTMENT 

A nother opportunity for irregularity is in the cashier's de­
partment. It frequently happens on all street railway com­
panies that when th e cash ier counts the money turned in by the 
conclnctors for a previous clay' s work he find s that some of th em 
have made a mistake in their count and are either short or over. 
If a conductor is short, naturally, the company notifies him to 
that effect, and the conductor is compelled to make good the 
shortage. \Yh ile all conductors are liable to mistakes in count­
ing their money and placing it in their envelopes to be turned 
over to the company, the fact should not be overlooked that 
the clerks in the cashier's department, should there be one 
among them dishonest, could cause quite a content ion among 

the ~oncluctors. In other words, if this clerk was inclined to be 
di shones t he could readily report four or five conductors as 
being short on the previous clay's receipts from 15 cents to 25 
cents or. more, and by submitting this report to the casi1ier of 
th e company, could compel them to pay this money without any 
redress. 

?\ atura lly, the conductor, up_on notice from the cashier that 
he was short so much money on the previous day's receipts, is 
compelled to send thi s money at once to the cashier, and be­
lieving that he placed th e proper amount of money in his 
envelope the previous night, will feel quite blue oyer re­
ceiving sucl~ a report. H he makes up his mind that he 
does not propose to lose the amount of the shortage charged 
up against him, on his next clay's run he will collect an amount 
of fares equal to the amount charged against him and 
fa il to register th em, and by so doing reimburse himself for 
the previous clay's loss. Should he not hear anything from 
th e company in regard to these fares collected and not regis­
tered, he gives way to hi s first temptation, and finding that 
it is so easy to fa il to registe r fares, he continues to do so until 
di scharged by the company, when, as a matter .of fact, he may 
haye been perfec tly honest in every respect until this shortage 
\Yas chargell aga inst him. 

Should th e manager of any road find considerable complaint 
among hi s men in regard to unwarranted claims of shortage, 
it ,,·oulcl pay him to place an inspec tor on the rear encl of the 
car to find out w hether the conductor was at fault or whether 
irregularity existeJ in the cashier' s department. This informa­
tion can be obtai ned in a very short time by the inspector, who 
is ac ting as a conductor, by placing in his envelope every night 
a certain amount of mon ey over hi s ac tual receipts, and seeing 
whether it is returned to him from the cashier's department, 
providing the rules of the comp any are to send all over money 
hack to the conducto rs and compel them to pay all shortage. In 
all large railways the cashiers have a number of assistants, and 
each assistant is given a certain number of envelopes of con­
ductors' receipts from th e previous day on one division. 
S hould the complain t of the conductors come from this par­
t icular divi sion the manager could easily single out, through 
his cashi er , which assistant counted this money and was di s­
hone st. 

----+♦+----

PETITIONS FOR RAILWAY FRANCHISES IN NEW YORK 

P resident Eclwarcl A . Maher, of the Union Railway, of New 
York, which is controlled by the New York City Railway 
Company, ha s forwarclecl to the Board of A lclennen a petition 
for fra nchises to effec t thirteen new connections, including the 
rights to cross several bridges. Under the extensions sought 
to ue effected by the company it s lines would be taken over the 
\Yashin gton Bridge, the \i\Tilli s Avenue Bridge, the 155th Street 
Yiacluct , over the q9th Street and new Fordham Heights 
Bridges, when completed, and also over two bridges crossing 
the New York & Putnam Railway and the New York & Harlem 
tracks. 

The proposed system would effect connections with the New 
York City Rai lway Company's system at more than a dozen 
points, and the Union Company's tracks would completely 
interlace the Bronx territory. 

T he petition from the company has been referred to the com­
mittee on railroads, with instructions to hold a public hearing 
on the proposition on March 23. It was developed that the 
privileges asked by the Union Railway are largely the same 
as those granted by the Aldermen a year ago to the Inter­
borough Company. The State Railroad Commission refused to 
approve the request of the Interborough Company for permis­
sion to construct the road, and an appeal to the courts from this 
decision now is pending. 
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CORRESPONDENCE 
FIGHTING SNOW NEAR SCHENECTADY 

SCH EN ECT1\ DY RAILWA Y C0~1PA N Y 

Sc henectady, N . Y ., F eb. ro, 1904. 
} _DITORS STREET RAILWAY }OURN AL: 

I have read with much interest your recent editorial on the 
handlin g of the snow problem, ancl 1 am prompted to furnish 

is also presented a s treet sce ne show ing th e condition of the 
track and roadway aftn havi ng been cleaned by one of these 
plows. Fo llowin g is a desc ri ption of the shea r plows whi ch 
\\' er e built by our company durin g the last year : 

The single-t ruck plows are 34 ft. ove r th e shea r, and the 
doulilc-truck plow 47 ft . T he sin gle-truck plows we igh ap­
prox imately 17 tons, and the douLle-truck plow 30 tons. T he 
sin gle-tru ck plo \\'s a re equ ipped with two G. E. 57 motor s, w ith 

~~· ·"'"'::.·: 

a gear ratio of four and one-half tu 
nne. T he double-tru ck plow has four 
G. E . 57 motors, \\' ith th e sam e gear 
ra ti o. In order to en !-> ure ease o f 
opera tion, worm gearing wa s adopted 
in th e manipulation of th e " shear" 
and th e side wings. Th e worm gear­
in g is opera ted by hand wh ee ls in­
side th e cab. 

,\11 the wires and cables are hou sl·d 
in a wooden hox, asbestos li 11ed, and 
fastened in side of th e plo\\' a long­
side of th e wall, thus making them 
weath er and water-proof. Only 
wh ere th e cable is carri ed to th e con­
troller is it taken underneath th e 
floor. and at thi s point it is well 
hou sed in a wat er-proof box with 
asbes tos lining. Thus far no trouble 
has heen experi enced from short cir­
cuits. 

-· ~ -· ·_:-": f: ~~ = ~~~ti -r:~ ~ -t?~~~~#~:t~i!~iti;~:;~ 
_ .. 

The rh eosta ts a re a ll fa stened on 
th e in side walls of th e plow Lady, and 
protected with an iron casing of th e 
~quirrel-cage type. Thi s eliminate ~ 
much trouble that, as a rule, is ex­
perienced with rheostats, ancl, more-

.. , 

~·-i~ 

SIDE YIEW OF SNOW PLOW 

you th e accompanyin g descr ipt ion and illu strat ions of our work 
and methods, in the hope that our experience may ass ist oth ers 
who. may be confronted by similar problems. 

We have now ln use in connection with our system for th e 
removal of snmv, both in the city of Schenectady and on our 
interurban roac!s, three rotary plo\\'s, one double-truck and 
three single-truck plows of the shear type and one sweeper. 

·; •' . ' . 
-- . 

Jr" _..,. 

TRACK AJ\'IJ STl{EET CLE1\RED UF SJ\' <>\V Ji\' S CllE:\' E CT .\D\" 

\Vith this equipment we have been able to cope with all th e 
~evere storms of the winter, and havt' operated our road con ­
tinuou sly without any interference whatever with our scheduk 
time. The principal features of the three single and one 
<loulile-truck shear plows, which we have reeently added to our 
sy stem, are shown in the accompanY.ing illustrations, and the re 

over, furni shes som e heat tn th e men 
operating th e plow. The wires leading from the in side of the 
plow to the headlight are carri ed in iron pipe, ¼ in. in diameter, 
thu s making them water~prooL 

The main fram e of th e plow is built of hea vy yellow ptm· 

END VIEW OF SNOW PLOW 

timber, ,vell stiffened with angle- iron, giving it strength and 
weight. The shea r, which stand s at an angle of 45 degs. with 
the center lin es of the plow, is mounted 011 a r2- i11 . chann el­
iron, Lacked up Ly 4-in. pine plank. The plank in turn 1s 
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fastened to two 5-in. T-rai ls. T hese T-r ai ls slide in a cast-iron 
guide at top and bottom, which prevents cramping. The shear 
is raised by two ¾-in. chains, fastened at either end of the 
4-in. plank. The chains pass over pulleys and enter the cab, 
where they are wound on a 2-in. shaft, this sha ft bei ng oper­
ated by a worm and gear which enables the operator to easily 
raise the shear, ar:d fo rming a self-locking device. T he lower­
ing of the shear is accompli shed by simply loosening up the 
chain, the weight of the shear being 
sufficient to lower it. The shear is 
designed so that it can be ra ised 6 ins. 
above the rail. T his has proved to be 
ample. 

HANDLING SNOW IN THE NORTHWEST 

Duluth, Minn., Feb. 10, 1904. 

E DITORS S TREET R AIL w A y JO URNAL : 

In your editorial on the snow problem in the STREET RAIL­
w A Y JOURNAL of J an. 23, you ask for the experience of street 
railway companies in handling snow. The Duluth Street Rail-

T he side wings, one to each side 0£ 
the plow, are 8 ft. long, and built of 
2-in. oak planking. T hese wings are 
also manipulated by heavy chains 
wound on a drum, operated by worm 
and worm gea r. T he wing can be 
raised and lowered any desired height 
and angle, and made to proj ect to . a 
distance of 8 ft . from the side of the 
plow. In streets of fa ir width this per­
mits of forming a driveway outside the 
track sufficiently wide to allow a 
vehicle to pass a ca r without getting 
in the way of it. If a r idge of snow 
be formed 2 ft. or 3 ft. from the ra il , 
vehicles are quite sure to occupy th e 
tracks. U nderneath each encl of the SK c ,w PLOW DllILT l K D l' L UTH R.\I L \\'.AY S HOPS 

plow are two heavy wrought-iron di g-
gers, which can be made to bear on the rails by the operation 
of a lever inside of the plow. A <log attached to the leve r 
engages in a quadrant, permitting the diggers to be held a t any 
desired angle and allowing any desired pressure of same upon 
the rail s. It also permi ts of th eir being raised qui ckly when 
approaching a crossing or when backing up the plow. 

There a re four sand-boxes, two at each end of each plow. 
Each sand-box is operated independently, and the lever s con­
trolling them are within easy reach of the motorman. 

E. F. PECK, General Manager. 

way Company has almost 75 miles of track ,in Duluth and 
Superior, 50 per cent of whi ch runs through unsettled or thinly 
settled districts. Par t of th is track is from 300 ft . to 700 ft . 
above the lake level, and with the heavy snow-fall, low tem­
perature ( 38 <legs. below zero Jan. 25 this winter) and high 
winds, we would be expected to have t rouble with snow, but 
in the last seven winters we have had very little t rouble with it. 
\Ve have on the d ifferent lines 8 miles of snow fences. All of 
our n inety-s ix cars are equipped with t rack scrapers. Part of 
these sc rapers are heavy, all a re well designed, and they do 

I 

.All ~ggle from; set back %11 from end on small sills 
Street Ry.Journal 

PLAN OF SNO\\T PLOW BUILT AT D U L UT H RAILWAY SH OPS 

PETITION TO SUSPEND ST. LOUIS LINE. 

T he W orld's Fair management has asked the City that 
the St. Louis Transit Company be permitted to suspend the 
operation of its Clayton divi sion through the World's Fair 
grounds until six months after the close of the exposition. T he 
petition adds that the arrangement is to be conditional upon the 
operation of the line from its western terminus to the entrance 
at P ennsylvania A venue, where passengers are to be t rans­
fe rred to the St. Louis & Suburban Railway Company wi thout 
the payment of additional fa re. The exposition management 
is said to have perfected an agreement between the Transit 
and Suburban Companies which will permit this. 

good work. On double-truck cars they are hung very low on 
the trucks. 

In 1896 we designed and built a plow, which is shown in the 
illustration. T his plow is provided with a front wing, track 
scrapers and a side wing on each side. It is a double-encl plow, 
and carries salting and sanding apparatus. The front wing 
can be raised I ft. , but when this wing is in use it scrapes the 
rail. The bottom edge of the wing at the rail is provided with 
cast-steel shoes, which will ride over the guard rail, switches 
or anything which the wing has ever struck. This wing is 
4 ft. wide and I I ft. 5 ins. long, and is at an angle of 45 clegs. 
with the rails. The wing is hung and shaped in such a way 
that any snow which can't get out at thr side on account of the 
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deep banks is thrown on roof o± tl , cab and is blown off. 
Side wings a re each 2 ft. 4 ins. wid..: a nd 14 ft. 6 ins. long, and 
the encl extends under the plow in side of rail line so that any 
snow that falls back from the front wing is taken up by the 
side wing. ·wings are built of ¾ -in. tank steel, r einforced with 
heavier steel where needed. Th e front wing can be raised and 
lowered, and the side wing can be let back or brought out into 
position by means of clouble-gearecl winches, so that when 
obstructions or t eams ar e met the side wing can be in stantly 
let back, and brought out into r,osi~ion again without delay or 
stopping of plow. The cab, or enclosed part of the plow, is 
7 ft. 6 ins. wide, and 24 ft. 6 ins. long, and is constructed about 
the same as an ordinary freight car. It has a sliding door on 
one side and seven windows at each encl. In thi s cab are the 
controllers, cables, etc., the four winch es that cont rol th e wings, 
eight oil barrels foll of sa lt . two salt hoppers, two barrel s of 
sand connected to va lves. and the sand pipes. 

It requires four men to operate the plow, a motorman , a 
side-wing man , and two men to operate salt . . T he front wing 
requires no attention. The man who operates the side wing 

THE COLLECTION OF FARES ON THE YOUNGSTOWN & 
SHARON 

TII E YU llNGSTOWN & SHARON STl{EET RAILWAY CUi\11' ,\NY 

Youngs town, O hio, Feb. I, 1904. 

E tH TO RS STL<EET R AILW.\Y JO UR N AL: 

T he coll ection of far es on interu rban roads has l;een a prob­
lem for some time, as on the majority of roads fare limits are 
establi shed absolutely at diffe rent points, hut there are many 
instances where thi s is not practicabl e and woul<l be unfair for 
those des iring short haul s. For in stan ce a passenger desiring 
to rid e perhaps a quarter of a mi le, would by thi s sys tem be re­
quired to pay 10 cen ts, whereas by adopti ng fare limits over­
lapping each other, thi s is avoided. T he latter plan has been 
adopted on th e Youngstown & Sharon Street Railway, but, un­
fo r tunately, much confusion r esnllecl among th e conductors as 
to the fare limit s. 

T he attached sched ul e showing the limit s Ji agrammat ica lly 
solved the probl em and may be of interest to your readers who 
are operati ng under simi lar condi tions. 

FARE Lli\IITS U N YOllNGSTO\\'N & S IL \IW N STREET RAIL\\' .\ Y 

stand s to the right of and just back of the motorman, and has a 
good view of everything on the street. The plow can be oper­
ated in any storm with windows closed so that the men are 
warm and dry. The outer encl of th e side wing is connected 
with winches by a ¾- in. high grade twist link chai n. The 2 

tons of salt we sta rt out with will la st 5 hours if the rail s are 
salted heavily, a nd in that time w e genera lly coyer 50 miles of 
track. \Ve have no center poles, and when the plow has passed 
over both tracks it leaves a clean path 35 ft. wid e and four wet 
rails, at a labor cost of $5 fo r every 50 miks of tr ack, or about 
I cent for every 1000 surface ya rcl s of snow removed. The 
plow is mounted on two Brill No. 27 trucks, and it rides 
_smoothly. The trucks never lea·,e the rail s. The plow is 
equipped with four G. E .-67 motors and two K-6 controllers. 
Trucks and motors are the same as we use under our regular 
cars, so that seven month s in the year w e have no trucks or 
motors tied up under th e plow. Ne ither can the plow be 
disabled longer than the time r equired to run out the truck 
and nm another one in. 

\Ve find that the long, heavy side wing is a g reat h elp, as it 
piles the snow. back IO ft. from the rail and makes a place 
where track scr aper s can throw the snow. In a heavy, w et 
snow-s torm and a lowering temperature we nm the front wing 
only, and use salt , keeping the plow moving as rapidly as pos­
s ibl e. When a storm is over we clean up with the side wing. 

In ISJ02 we built a second plow, exact ly the same as the fir st 
one, and with these tvvo plows we have no troubl e and very 
little expense in keeping the tracks clear of snow. 

\Ve believe that plows should be kept in perfect repair, ancl 
should be equipped with the bes t of trucks and motors. Motors 
should have sufficient power so that plows can nm on schedule 
time, otherwi se it sometime s happens th at the snow-plow as 
well a s the snow-storm causes delay. It is not a good plan to 
take trucks that wi ll not stay 01rthe track, and motors that you 
know will burn out , and put them under a plO\v just because 
you cannot use ti.cm anywhere else. 

\ V 1LLIAI\T J. SwT lf , i\faste r l\ lechani c. 

T he letters Y, H and S, indicate Youngstown, Hubbard and 
Sharon , respectively, a nd stop numb ers are pl aced within the 
ci r cles. the small fi gures indi cate the fa res bet ween the poi nts 
ou tlin ed. 

GODFREY MoRGAN, General Superintend ent. 

STATION MASTERS ON THE BOSTON ELEVATED STATION 

Station maste rs are employecl at a ll the stations of the ele­
vated rai hY ay sys tem in Boston, to over see the loading of cars, 
direct passenger s into the encl doors, w hich ar e the doors used 
for loading during the rush hours, and in struct those leaving 
the trains as to the location of the exits. The sta tion master 
also opens the side cloor s of th e fir st car of all t r a in s. , The 
other side doors are opened onl y du ring the rush hours, tha t is, 
between 6 :30 a. rn. and IO a. 111. , and between 3 p. m. and 8 p. m. 
T his work is performed by ass istant station men. As four-car 
trains are run hehveen 6 :30 a. 111. and 9 :30 a. 111. , and between 
4 p. m. and 6 :30 p. 111. , three extra station men are re<]_uired 
during these hours. At all other times three-car train s are run 

as a rule. 
T he station masters a re cl iviclecl int o two shifts. T he clay 

master s' hours are from 5 :30 a. m. to IO :30 a. m .. and from 
I p. m. to 5 :30 p. 111 . T he nigh t masters work from IO :30 a. 111. 

to I p. m .. and fro m 5 :30 p. 111. to 12 :30 a. m. As the side door 
attendants ar e on du ty a maximum of only 8½ hours they wo rk 
on one shi ft. 

A new schedule has gone into effect on the Lackawanna & 
\ Vyomin g Valley Elect ric Ra ilway, between Scranton and 
\ Vi lkesbarrc. A n express servi ce of eight trains has bee n 
aclcl ecl , three trains running in the morning, three in the after­
noon and two at ni g·ht . These trai ns ar e run eyery ,W minu ll's 
nr k ss. 
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THE WESTINGHOUSE SINGLE-PHASE SYSTEM ADOPTED 
BY TWO INDIANA ROADS 

Two of the most important contracts fo r electric railway 
equipment that have been let in recent years have just been 
awarded to the W estinghouse Electric & Manufacturing Com­
pany. These contracts, while not comparatively large as r e­
gards the money involved, although of no mean proportion, 
are of immense importance to the future of the electric rail­
way industry, as they involve the equipment of two long inter­
urban railways with the Westinghouse single-phase alternating­
current motor. These are the fir st two contracts to be let fo r 
single-phase electric motor equipment in the United States, if 
the ill-fated W ashington, Baltimore & Annapolis plans are 
excepted. The first contract let was for the equipment of the 
Fort W ayne, D ecatur & Springfield road, extending from Fort 
Wayne, Ind., to Springfield, Ohio. O n this road the W esting­
house single-phase motor equipment with induction control 
was adopted, as it was not necessary to use existing direct­
current trolley lines in any of the cities which are entered. 

T he Indianapoli s & Cincinnat i T raction Company, which is 
t·1111structing a high-speed line between Indi anapoli s and Con­
nersville, Ind., las t week let a contract fo r the equipment of this 
53 mi les of road with the vVestinghouse single-phase alter­
nating-current railway system. As has been mentioned be fore 
in these columns this is to be a high-speed line, largely on 
private right of way, with excellent alignment, which will 
permit of high speed. It is the intention of the management 
to complete thi s line through to H amilton, Ohio, and thus 
make it possible . to give high-speed electri c service between 
Indian·apoli s and Cincinnati. It is a line whi ch has been men­
tioned before as being built primarily fo r h igh-speed through 
servi ce rather than for local business. 

The third-rail system had been practically decided upon be­
fo re the advent of the W estinghouse system. T he opportuni tes 
fo r saving in fir st cost and operation by the Westinghouse 
single-phase system have induced President C. L. Henry and 
Sargent & Lundy, consulti ng engineers fo r the work, to re­
consider th eir pl ans for a di rect-current third-rail road with 
rotary converter sub-s tations and to adopt the Westi nghouse 
single-phase system. Two 500-kw, three-phase, 25-cycle, 2300-
volt generators were contracted for some time ago, to be used 
in conn ection with the thi rd rail direct-current system, with 
polyphase di st ribut ion. T he power station equipment, as re­
;arcl s generat ing machinery, will remain unchanged. T he 
step-up transformers, which will raise the voltage to 16,500 
fo r t ran smission, will be connected on the Scott system, so as 
to g ive two-phase current on the high-tension line. T here wi ll 
J-,e six static transformer sub-stations, one-half of wh ich wi ll 
he connected on one phase, and the other half on the other 
phase. T he transformers in these sub-stations wi ll give 3300 
volts on their secondary terminals, which will be the trolley line 
voltage. T his voltage wi ll be reduced by a transformer on 
each car. 

As all cars must operate over the 500-volt direct-current city 
li nes in Indianapoli s, in order to gain entrance into the ci ty. 
rheostatic control wi ll be used instead of the induction control. 
which ,vould be used were it not necessary to operate over 
direct-current t rolley lines. Both methods of control might 
he used on a car , but the weight and complication of havinR 
two methods on a car is thought to counterbalance the small 
economy gained by the induc tion control on the alternating-cur­
rent portions of the line. One of the chief advantages of the 
induction control is its economy in starting a car. On the 
interurban portion of the line, however. the stops will be few, 
and hence, if induction control were used it would have to be 
put on simply to gain economy in a comparatively small num­
ber of stops. 

T he fir st contract calls fnr ten cars, each equipped with four 

75-hp motors, with gearing which will give a maximum speed 
on . a level of 42 m. p. h. These cars are intended for local 
service. 

T he sub-stations will be approx imately IO miles apart. The 
trolley wire will be No. ooo copper. There will be no feeders 
supplementary to the trolley wire. The sub-station trans­
fo rmers will supply 3300 volts direct to the trolley line. 

The consulting engineers es timate that in the equipment of 
the entire road as proposed, 93 miles from Indianapolis to 
Hamilton, Ohio, a saving over the former direct-current plans 
of $500,000 will be effected in first cost. It is also interesting 
to note t hat the adoption of this new system involves so little 
apparatus which would have to be discarded in case the single­
phase alternating-current system did not prove to be a success. 
T he generators at the power stati on, the transmission lines and 
the motor equipments would all serve equally as well on a 500-
volt direct-current system, with high-tension transmission, and 
to change to such a system with rotary converter sub-stations 
would necessitate only additional direct-current feeder copper 
and the install ation of rota ry conver ters and step-down trans­
formers of the proper voltage at the sub-stations. Although 
at first sight it might seem that t he three-phase generators a t 
the power station would not be the best thing for the use of a 
single-phase road, it is a question whether after all they do not 
serve the purpo.se better than single-phase generators , because 
of the g reater capacity per dollar invested, which can be ob­
ta ined from a th ree-phase generator as compared to a single­
phase, and because of th e greater ease w ith which multiphase 
generators can be operated in parallel. 

This road offers all the problems met on any interurban line 
wh ich might adopt the single-phase system, and the ease with 
which it meets them shows its great flex ibi lity. 

---•♦----

LARGE CARS FOR ROCHESTERt NEW YORK 

T he car shown in the accompanying cut is one of ten lately 
fu rnished to the Rochester Rai lway Company, of Rochester , 
N. Y., by the J. G. Bri ll Company, fo r use on interurban 
branches of the extensive system which spreads like a network 
over Rochester and the surroundi ng country fo r many miles. 
T he illustrat ion shows the car befo re the motors were installed ; 
the t rucks wi ll be equ ipped with fo ur 25-hp motors per car. 

I NTERIOR OF ROCHESTER CAR 

An interesting feature of these cars is the seating arrange­
ment, which is shown in the illustration of the car interior. 
Longitudinal seats extending half the length of the car are 
placed at diagonally opposite sides, with transversely placed 
double seats opposite. T his arrangement provides a wide aisle , 
and at the same ti me balances the load. The interiors are 
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handsomely finished in cherry, and the ceilings are three-ply 
,turly maple veneer. The upper window sashes are stationary, 
and the lower have pockets in the side sashes with the open­
ings covered with hinged lids. 

The construction is extra powerful throughout. The side 
sashes, of long-leaf ye llow pine, are s¼ 

..... ¥ 

Feb. 13. The car is seated for thirty-six passengers, the seats 
being of the walk-over type, 34 ins. in length, leaving an aisle 
22¾ ins. wide. Pockets in the side walls receive the window 
sashes. T he interior is finished in natural cherry with deco­
rated birch ceilings. The platforms are flush with the car floor , 

ins. x 8¼ ins., plated on the outside with 
8-in. x ¾-in. steel; end sills, 4¾ ins. x 9 
ins.; sub-sills, 4 ¾ ins. x 7¾ ins. ; diagonal 
braces, 4 ins. x 6 ins. The inside trusses are 
shouldered high upon the posts, and are 2y; 
ins. x Ys in.; under truss rods arc anchored 
at the body bolster s. The platforms are 
dropped 8¼ in s. below the car floor, and 
have 2¾-in. x 8-in. center and outside 
knees, reinforced with angle-iron . Seven 
steel rafters sandwiched between wooden 
ca rlings strengthen the roof. T he length 
of the cars over all is 41 ft. ¼ in. ; length 
over platforms, 40 ft.; inside length , 29 ft. 

EXTERIOR OF CAR FOR ROCHESTER RAILWAY COMPANY 

3¾ ins. \i\Tidth over posts, 7 ft. 9 ins., and over all, 8 ft. ¼ in. 
The roofs at the center a re 7 ft. ro ins. Track scrapers, alarm 
and conductor gongs and angle-iron bumpers nf the huilrler' s 
patented make are a lso furni shed. 

-----"♦ +---------- · 

EAST BOSTON TUNNEL 

The tunnel connecting East Boston with Boston is now 
practically completed, as far as the structure of the tunn el is 
concerned, and the contractors are now installing the venti ­
lating ducts and conduits for the feed wires. The track will be 
laid as soon as this work is completed. It is the plan of the 
Boston Elevated Railway Company, which will operate this 
tunnel, to run through cars from East Boston through the 
tunnel to connect with its Boston surface and elevated system, 
with probably a change of cars at the Boston end. 

CAR FOR BISMARCK. N. D. : 

The American Ca r Company, of St. Louis, has delivered to 
the Board of Capital Commissioners of Bismarck, N. D., the 
handsome car shown in the accompanying illustration. T his car 
is particularly interesting on account of its being one of the 
shortest ever mounted on high-speed trucks. It will be used on 
the State line r eferred to in the STREET RAILWAY JouRNAL of 

and are fitted with draw-Lars and standard steam car coupler~. 
T he latter are placed between heavy buffers, solidly backed 

with oak. 
17¾ in s., 

I NTERIOR OF BISi\lARCK CAR 

From the rail heads to the lowest platform step is 
and from step to step 9 ins. The length of the car 

over end panels is 25 ft., and over corne r 
pieces, 34 ft. 5 ins.; width over si ll s. 8 ft. 
4 ins. The side sills and end sills are .. J.1/.! 
ins. x 7 ins.; sill plates and outside of side 
sills, 7 ins. x ¼ in.; thickness of corner 
posts, 3¾ ins., and side posts , 2¾ ins. Be­
sides the radial draw-bars already mcntioued 
it is equi pped with sa nd-boxes. "Dedenda .. 
gongs and Brill folding gates. The whee l 
base of the trucks is 6 ft. 6 ins., the diameter 
of the wheels 33 ins. T he four-motor equip­
ment aggregates roo hp . 

•• 
E lectric railway interests of \\' este rn < lhi() 

are taking an active interest in the forma ­
tion of a trolley baseball league. It is pro­
posed to form clubs in Hamilton, Piqua, 
Wapakoneta, Findlay, Lima and Springfield. 
All of these towns are connected by el ectric 
railways and regular scheduled games dur 
ing the season \\"Ould furni sh considcrahk 
addition al traffic. 
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FINANCIAL INTELLIGENCE 

vVALL STREET, Feb. 24, 1904. 

The Money Market 
After last Saturday's unexpectedly la rge addition to bank r e­

se rves, the immedia te money posit ion would appear to be highly 
_favor able. T he surplus o f the banks stands now at $27,000,000, as 
compared with $9,000,000 a year ago, and $1 2,000,000 two years ago. 
This compa ri son , however , must be v iewed with several important 
qualifications. In the fir s t place the movem ent which brought $7,500,-
000 cash in to the loca l \'ault s last week wa s clue to extraord inary 
ca uses, and is, ther efore, only temporary. Th e gO\·ernrnent call for 
the public money to meet the Panama Canal paym ents im·oh ·ecl the 
tran s fer to New York of a large sum held by depository institu­
t ion s outside of thi s city. At the same time, large r emittances 
\Vere made fr om the South of curren cy relea sed by th e drop in 
cotton prices. Together , these ha\·e been the entire source of gain 
to the loca l institut ion s during the last ten days, and it is quit e im­
probable that any furth er increases in local cash supplies will occur 
fr om these quarters. T he r ea l t endency at thi s season is for money 
to flow away from th is city to meet the demands of spring tra de 
in the interi or ; fo r the n ext two months we must prepare to see 
these customary r equirements pressing upon the market. Mean­
while, the s ituation · in the fo reign ex~han ges is tu rn ing rapidly 
agai nst thi s count ry. Our commer cial exports, checked by the exce:,­
sive prices to wh ich speculato r s have fo rced the leading staples, are 
beginning to fa ll off heavily. T he foreign d iscount market s, reflec~l­
ing the strain of the war, ar e tight ening steadily. Sterling r ates 
ha \'e advanced a fu ll cent in the pound during the last t en days. All 
thi s rai ses the question som ewhat acutely, wheth er the Panama 
Canal fin ancing will not be fo llo v,r ed by an outflow uf specie to 
Europe. It is certa inly true that our money m arket is the cheapest 
in the world, and that if credit becomes any more stra ined abroad 
fo reigners will apply for assistance to our bankers. In a general 
outlook of the mon ey situation, ther efor e, the poss ibi lity of golS: 
exports on a considerable scale this spring is what is being con­
si dered, perhaps more seriously than anyth ing else in hig h fina11 cia1 
circles. Bor rowing by co rporation s has, fo r the time-being, at least. 
run it s course, and the tenden cy shown in the last few bank state­
ments toward a loan contraction is decidedly encouraging. Never­
theless it must not be fo rgotten that the g r ea t prepon dera nce of 
recent credit s have been created on un salable collat eral. T lrn, 
will natu rally wo rk against any ve ry g r eat imp rovement in the loan 
acco un t during the immedia te future . It seem s virtnally assured 
that for the n ext six weeks at least surplu s bank r eserves w1d 
declin e more or less rapidly under the prospect i\·e drai n upon cash 
holdings. Thi s will force up money rates, although it is not ex-
1iccterl t hat the ri se will equal t hat of a year ago. Time money still 
commands 4½ per cent f Jr the di strict opt ions. and 3¾ to 4 per 
cent fo r the nea1:-by periods. Call m oney is quoted at 1½ to r¼ 

per cent. 

The Stock Market 
If the aver age \ Vall Street obsen-er ·were . as ked \\·hat the main 

cau se was for thi s week 's decline in securit ies, he would say that it 
\\ as the fin ancia l di sturbances growing out of the conflict in the Far 
East. Thi s, how ever, is the superfi cial. and by no means a com­
plete explan ation fo r what has happened. T he fo r eign market s 
have been through a serious crisis, owing priman1y to the enormou s 
losses incurred by French and German investo r s in the decl ine in 
Ru ssian bonds. N ear ly all th e important government issues in the 
semi -panic of las t F riday and Saturday reached the lowest prices 
in a generation. In the general collapse of foreign va lues, it was to 
be expected , of course, that our market should be indirectly in ­
rnlvecl. T her e has been a grea t dea l of liquidation undoubtedly of 
A.m erican security holdings , especially at P a ri s and Berlin. DUt 
this, whi le a powerfu l factor, has by no m ean s been the sole in­
fl uence on the local Stock Exchange. As a practical demonstration, 
\\·hen all the other markets of the world were recovering sharply 
yesterday, our market reached by far the lowest pri ces on the 
present downward movement. The greater part of the list sank 
\Yithin a few points of the very lowest level of last summer's de-

• pression, and in not a few instances stocks went below their previ­
om low r ecords. It is evident , from thi s, if from no other indica­
tions, that other depressing influences relating purely to domestic 
conditions have been at work. These may be summed up as fol-

lows: T he unw111mgness of investors, la rge and small, to enter the 
market until the Northern Securities decision is announced, the tm­
certa inty al ways fe lt on the eve of a presidential election, the heavy 
dec reases now being r eported a lmos t universally in railway earn­
ings, the fa llin g off in gen eral trade, resulting fr om the tmusually 
severe winter, and final_ly , what is in our judgment the most critical 
of all, the acc umul ation of an enormous quantity of un salable secur­
ities in the hands of the banking inter ests. These articles have in­
sis ted a ll alon g that the argument of "undigested securities" applies 
with hardly less fo rce to the present situation than it did a year 
ago. Th ere is thi s r ese rvation, that money is eas ier now than it 
was, then consequently that the pre ssure upon the larger repre­
~e ntatives of capital is less seve r e than it was twelve months ago. 
Bnt it is none the less true that th e heavy load which the big men , 
of \Vall Street a re carrying prevent s them just as effectively from 
ext ending the support which they would ordinarily to the 
market . This , in our estimation, is the most serious fact in Wall 
S t r eet condition s to-day. 

Of the local traction stocks, Brooklyn Rapid Transit has been the 
\\" eakest, because it is more widely di stributed than the rest in 
purely speculative hands. T he att empt to rally thi s stock a week 
ago did not succeed, and the indicat ion s a re that the pool which 
start ed to put up the price has been fo rced to throw over a good 
part of thei r holdings at considerable loss. Metropolitan has had 
a spec ia l r eason fo r it s decline. in the shape of the deficit reported 
by the Interurban Company for the December quarter. On the 
other hand, Manhattan has held remarkably well, owing to the 
well -known fac t that t he stock has been so far absorbed by in-
1·estors that it s market s upply is very small. 

Philadelphia 
T he Phil adelphi a market has been depressed thi s week by the 

same genera l causes wh ich have borne down the m arkets else­
wher e. In on ly two of the loca l traction stocks can there be sa id 
to have been any heavy liquidation . Philadelphia Electric, in which 
a pool has been lately operati ng, with no success, sold down to s¼. 
ur nea rly r per cent below its r ecent high point. P hiladelphia Com­
pany common, on selling fro m P it tsburg sources, dropped from 
~"'\9 1 ~ to 38. A part from these two issues, trading has been generally 
light . On ly a few tran sa ctions are report ed in Union Traction at 
-17 ~~ and 471/s. Philadelphia Traction lost a fract ion from 97½ to 
97. Rapid Transit fell fr om q ½ to q, but there was little trading. 
Other bu sin ess on the week included A merican R ailways at 44Ys to 
44 ½ , Consolidated T raction o f N ew J ersey at 63 ½ , fifty shares of 
Fai rmount Park Transportation a t 2r, and an odd lot of Pittsburg 
T raction preferred at 49½ . 
Chicago 

New low r ecords have been the order of the day in this week's 
Chicago market. North Chicago broke to 69¼, subsequently rallied 
to 70, sales altogether amounting to only about roo shares, and then 
broke to 67½ on th e sale of ro shares. West Chicago, on sales of 
only 75 shares, dropped a sheer s points to 40. M etropolitan Ele­
va ted preferred also touched a new low level at 47½ , later rallying 
to 48¼. A bout roo shar es of the stock sold from 49 down . 
Northw estern Elevated common changed hands · at 17¼, Lake 
Street rece ipts at 2, Union T raction common at 5 and 4¾, the pre­
fe rred at 299-i, and S outh Side E leva ted at 93. Directors of the 
last-nam ed company wi ll m eet nex t week to act upon th e quarterly 
dividend, which is expec ted to be m aintained at the usual r per cent. 
The Metropolitan has app lied to th e City Council for the right to 
b ring cars of the A urora. E lgin & Chicago lin e over the elevated 
structure. This is the first step taken in connection with the plan5 
fo r handling pa ssengers in the n ew downtown terminal. If given 
the right to use the elevated tracks, the Elgin line ought to make a 
splendid showing during the n ext year, as the arrangement will 
a fford it the best faci liti es of any outside roa d which enters the city. 
Some radical change in the ope ration of the Union Traction sys­
tem is expected under the new receivers-] ohn C. F etzer and H. A. 
Blair-who ha ve just been appointed. 

Other Traction Securities 
The principal weakness among the traction group in Boston has 

appeared in the Ma ssa chusetts Electric issues, in which some un­
loa ding by r ecent speculati ve purchasers has occurred. The com­
mon stock so ld down from 20½ to r8¼, and the prefern~d from 77 
to 74. trading being fairly active in both ca ses . Boston Elevated 
ha~ held rem arkably steady_ at r38, which is a gain of a point, as 
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compar ed with a week ago. 'vVes t E n cl common has sold bet ween 
90¼ and 91 , an d the p refe rr ~d at 108 an d 108¼ . The Baltimore 
Exchange r eopens fo r business to-day. T here have been no dea l­
ings in that market s ince the g reat fi re. O n the New York curb, 
Interboroug!\ R ,qJicl Transi t sold down on tran sact ions of rooo 
sha res fr om ro3¼ to roo¼ , but reconr ecl to ro2½ yesterday on pnr­
chases of 200 sha res . O ne lmnclrecl shares of New O rlean s pre­
ferred sold from 301/s to 30½ . Brooklyn R apid Transit 4s weak­
ened sti ll furth er to 74. T his was a ll t ha t w:.i s clone in the traction 
li st. O n the Ne w York Stock Exchange North A merican and 
Twin City fe ll sharply with tlie rest of the market , but sell ing was 
light in both ca ses. Th e transac t ions on the Cleveland exchan ge 
have been very light during the past week, owing to th e holidays 
and the death of Senator Hanna. 

Security Quotations 

T h e fo llowin g table shows the present bid quotations fo r th e 
leading traction stock, and th e act ive bonds, as co mpare d with 
last week: 

Cl osing B id 
F eb . 16 F eb . 23 

American R ail ways .. ........... . ..... , . . . . . . . . . . . . . . . . . . . . . . . . . . .. 44 44 
A urora, E lgin & Chicago (preferr ed) .... . . ...................... a56 a55 
Boston E levat ed . . ... .. .... . ....... .. ........... ... . .............. 137½ 137¾ 
Brooklyn R apid T ransit .......... . ............ .... . ............. . 
Chicago Ci ty ...... . .... . ..................... . . ... . .. . . ....... . .. . 
Chicago U nion Tract ion (common ) .. . .......... .. .... .......... . 
Chicago U nion T raction (preferred) . . ................. ........ . 

Hi2 
4½ 

28 
Clevela)ld E lectri c . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 71 
Con solidated T ract ion o f New Jersey. .. .................. ....... 63 
Con solidat ed T rac tion of New J ersey 5s ...... . ........... ....... 105½ 
D etroit U nited . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 62½ 
E lg i:1, Aurora & Sou thern ............ ... ......... . .. . .... : ..... . 
I nterborough R api d Tran sit. .... .. .......................... ..... 103 
Lake Shor e E lectr ic (preferred) . . .......................... ..... a -1 5 
Lake Street E levated . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2 
Manhattan R ailway . ....... .. .... . . ... .. . ..... . ............. ...... J.1 2¾ 
Massachusett s E lectri c Cos. (common ) . . . . . . . . . . . . . . . . . . . . . . . . . 20½ 
Massachusetts E lectric Cos. (pr efe r red) ................. . ·... .. . . . 77 
Met ropolitan E levated, Chicago (com m on) . ................. . ·... 17 
M et ropolitan E levat ed, Chicago (preferred) . . . . . . . . . . . . . . . . . . . . 48 
M etropoli tan Street ........... .. .. . ..... . . .. ................... ... 118 
Metropolitan Secur iti es . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 8~½ 
New Orlean s R ailways (common ) ..... . .... . ... . ....... . .. . . .. ·.· ~ 

New Orlean s R a ilways (pre ferred) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 30 
New Orl ean s R ailways 4½s . .... . ............ . . . . . . . . . . . . . . . . . . . . . 79 
North A m erican . . . . . . . . . . . . . . . . . . . . . . . . ... . . . . . . . . . . . . . . . . . . . . . . . . 851/4 
N or thern O hio T raction & L ig ht. ...... . ....................... . 14¾ 
Philadelphia Compan y (common)................................ 39½ 
P h iladelphia R apid T ran sit . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 141/4 
Philad elph ia T r acti on . ·..... ... ..... . ......... . . .. .... . . . . . . . . . . . . 97~8 
S t. L ouis Tran si t (comm on ) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 8 
South Side E levated (Chicago) .. ................................. 92 
Third Avenue . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 120 
T win City, M inneapoli s (commo)l).............................. 90 
Un ion Traction (Phil ad elphia) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 47 
U nited Railways, St. L ouis (pr eferred)......... . ................ 52 
\V'est E nd (common) .. ....... . ... . .. .. .............. . ........... 90 
\ Vest End (preferred ) .......... . ...... . .......................... 108 

a Asked. 

Iron and Steel 

38% 
lGO 

4¼ 
29½ 
71½ 
G2 

105½ 
60¼ 

101 

2 
1.Jl 
18¾ 
74½ 
17 
47 

114% 
S6½ 

8 
29½ 
W½ 
82½ 
H¾ 
38 
14 
97 
7 

92 
llfl 

87½ 
47¼ 

90½ 
108 

W eakness in pig iron, on the one hand , and a mor e active busi­
n ess in the fini sh ed products at unchanged prices on the other hand, 
present a somewhat confusing situation in the presen t iron market . 
T he best authoriti es asser t that there is no real t endency in the trade 
either way, mean ing by thi s that it is not yet clea r whether prices 
a re low enough all a round to attract buyers fr eely. T he m ost en - . 
couraging development recent ly is the large orders which the r a il ­
roads have put in fo r st ee l r ails. S om e observer s think th is m eans 
that the deadlock in thi s quarter has been fin a lly broken. A s an 
offset to thi s, pig iron pri ces have again been reduced in the So11th 
and W est , and fur ther declin es a re expec ted. Quotations a re as 

· fo llows: Bessemer pig iron $13.50, Bessem er s teel $23 , stee l 
rai ls $28. 

Metals 
Quotations fo r the leading metals are as fo llow s : Copper 12-½ 

an d r2½ cen ts, t in 28½ cents, lead 4 7-16 cents, and spelter 5 
cents. 

----♦----
Th e Dayton & Troy E lect r ic Ra il way has add ed t o its se r vi ce 

a new car known as the " P iqua Plye r ," whi ch leaves Dav ion al 
5.2.s each evening, and a rri ves at Piqua at 6.25, covering· the 32 
miles be1ween the stations in one hour. 

NEW RECEIVERS FOR THE CHICAGO UNION TRACTION 
COMPANY 

Jud g e Gro sscup , o n Feb. 17, ap pointed J ohn C. F etze r a nd H enry 
A. Bla ir receiver s fo r th e Ch icago Union T ract ion Company to fill 
the vacancies caused by the withdrawa l of J ames H . Eckels and lZ. 
R. Govi n. T his chan ge, it is understood, was made to si lence the 
di ssentions between the Chicago U nion T rac tion Company and the 
under lying companies. H enry A. blair is a large stockholder in 
both of the underly ing compani es, whil e J ohn C. Fetzer , a we ll ­
known Ch icago man, who is a stockholder in n ei ther company, was 
chosen by the co urt a s a di sin te rested party of sufficient ability t u 
handle t he large inter ests in vo lved . It is under stoo d that M r. 
Fe tzer will g ive a large part of his time to the receive rsh ip. T he 
Chicago Passenger Railway Company, which is on e o f the under ­
lyi ng companies, fil ed a pet ition fo r a r en ewal of it s west side 
fra nch ises with th e Coun cil imm edi at ely aft er the new r eceive r s 
wer e appointed. T h is was referred to the Local Transporta tion 
Co mmi ttee. 

•• 
LIGHT ON THE SITUATION IN CHICAGO 

T he Chicago " R ec ord- Herald" r ecen tly publi sh ed an in tervie w 
with J ohn C. Fetze r , th e newly appoint ed r eceiver nf the Chicago 
U nion Tractio n Company. M r. F etze r is m anage r of t he r eal 
estate in terests of th e es ta te of Cyru s H . NlcCormick , the g reat 
h a rvester m an ufac tur e r , an d oc cupies an important officia l posi­
ti on in various oth er lar ge corpora t ions in Chi cag o. M r. F etzer 's 
interview is g iven to answerin g the qu es tion: " 'vVha t does Chicago 
need m o st ?" and app ea r s in th e real es tate co lumn of th e paper 
above m entioned. As th e in tervi ew throws a great deal o f l ig ht 
on the r eal r ea son fo r t h e w ea r isom e delay in fra nch ise nego­
tiatio ns and the blo cking of all m at ter s of imp or tance lookin g 
towar d the betterm en t . of Chica go transportation fac iliti es, much 
of it is h er e r eprinted. 

Mr. F etzer's fi rst an s,v er to th e ques tion : ' 'Wh at does Chi ca go 
n eed m ost " was : " W e n eed a set of offic ials who will act ," and 
then he conti nued: 

" I m et a m an on th e st r eet n o t lon g ago, an d he said to m e, 
' H ow do yo u g et a long on r a t the City H all ?' I told him that 
I g o t alon g all r igh t , and ,vanted t o know bi s obj ect in a sk in g . 
·w ell ,' h e r epli ed, ' in th e old cl ays . wh en we h ad a set of boodle r s 
in the Ci ty H all , by paying th eir price on e co uld g et som ethin g 
do ne, en n if b y accid ent it did benefi t th e city. Now we h aYe an 
hon est Coun ci l, but th ey w on 't do anythin g at all.' 

''T h at is th e wh ol e t ro uble with Ch icago. 'vVe can't get any­
thin g do ne. It seem s as th oug h eve ry p ubli c official is afraid 
t o do anything fo r fea r so m ebo dy wi ll po int th e fi ngn of scorn 
a t h im and suggest that th ere wa s someth in g in it fo r hi m . T hey 
ar e so h on est that th ey a r e afraid to do anyt hin g . Now , ther e is 
my good fri end Mayor H arri son. No on e can seriously doub t 
his h on es ty, and ye t h e is afr ai d t o do th in gs in a straigh t. busi­
ness-lik e way, al thou g h h e k nows th at th ey o ugh t to b e do ne, and 
clon e ri ght off. 

''Public utilit ies are constantly held up and defeat ed o n th e 
gro u nd of som e techn icali ty, whi le many fl agran t ab uses of publ ic 
property a re allowed to con t inu e with out h indrance by the public 
offi cials. * * * * * * L et us see wh er ein the city is keep­
ing back public u t ili ti es. There a re the bridges, o r rather 
t he prop osed bridg es connectin g th e U nion Lo op with th e bi g 
stores and o ffi ce b uiidings . T hey can not be. b u ilt . because the 
city dem and s th e paym ent of exorbitan t r entals fo r them . I can ­
not see why at th e l\Tonadn ock B u ild in g , fo r in stan ce, t he 
th ousand s of people wh o wo rk th ere every day sh ould b e com ­
pell ed t o come down to th e street level fro m th e elevat ed , and 
th en g o up agai n , instead of ente r in g t h e build in g at th e seco nd 
sto ry, sayi n g ti m e an d en ergy . 

" T hen , see th e a ttitude of th e ci ty toward th e Un ion Loop when 
it want ed to ex tend th e pla tfor m s fo r th e acco mm o dation of th e 
public. and so tha t th ey could handl e m o r e trains ·and th e people 
wo uld no t have to wait so lo n g . B ut the city offi cials said: 'No . 
yo u cann ot build any ex tension s o n your platform s and t h e publ ic 
will h ave to be sati sfi ed t o wait for t rai ns an d to pu t up with b ein g 
crowd ed.' 

" Last yea r th ere was a coal famin e, and our hon est Cou ncil 
m ade a terrible sti r oyer th at. A nd ye t I know th at a cert ain 
ra ilroad had hundred s of ca r~ of coal in it s yar ds, and could h aY e 
brought s till m or e h ere, but it h ad onl y th e t eam ing fac ili ti es to 
unl oad fo rty cars a day. B ecause it was a rai lroad , however . th e 
City Council wou ld n ot g iY e it th e r ig h t to increase it s team 
t racks witho ut dem andin g all m ann er of exorbitant compensation 
and rid iculous co ndi tio ns. 

" T <l o no t co nten d th at public property should he used for 
str ictly priva te purposes , hu t it sh ould b e encour aged when it 
b enefi t s th e publi c, just as mu ch as it sh ould li e r estr icted when 
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it would be harmful. But because a private corporat ion makes 
money out of a public enterprise, it sho uld not be condemned as 
long as the public is properly benefited. The trouble now is that, 

· no matter if the members of our honest Council are convinced 
that certain concessions to private corporations would be of the 
greatest benefit to the city, when it is suggested they hold up 
their hand s in holy horror and declare against it, when deep down 
in th eir heart s th ey know that the real reason is that they are 
afraid some one will insinuate that they have been bribed. \Vhat 
we need is a set of officials who can do business on business 
principles and still be honest." 

CHICAGO CITY RAILWAY COMPANY'S ANNUAL REPORT 

The stockholders of the Chicago City Railway Company held 
their regular annual meeting February 16, at which time President 
D. G. Hamilton submitted the following report : 
To the Stockholders of Chicago City Railway Company : 

The year 1903 has been an eventful one in the affairs of the com­
pany. 

The conditions prevailing, differing materially from thos~ of last 
year, as well as previous yea rs, adve rsely affected the results of 
operation. The strike decreased the gross earnings. The abnormal 
increase in expenses decreased the net earnings. 

EARNINGS 
The gross ea rn ings do not show the expected and normal in­

crease, owing to the fourteen days' strike of employees in November , 
1903, and also owing to the unfavorable weather condition s prevail ­
ing during tHe months of J an uary and December. 

The increase over 1902 was $22,383.26, of which $13,887.72 were 
passenger receipt s. 

While the passenger receipts increased less than one-fifth of I per 
cent, the transfer passengers carried increased 20 per cent, due to 
the enforced inaugurat ion of the present transfer system, with its 
g reatly ex tended transfer privileges. 

Over fifty per cent of the fare passengers were carried on trans­
fe rs. 

EXPENSES 
T he total expenses over and above charges to reserves and de­

preciat ion in 1902, increased $311 ,837-41 , as compared with 1902. 
The increases in wages, cost of fuel, material and supplies, clean­

ing streets, removal of snow, insurance. taxes. and the strike ex­
penses, caused this increase. 

NET INCOME 
The net income shows a decrease as compared with that of 1902 

of $209,454.15, and the surplus for the year a like amount. 
IMPROVEMENTS IN. 1904 

In addition to increased operating expenses for maintenance, re­
placements, and renewals in the year 1903, a large amount has been 
expended for additions to, and the betterment of the property. These 
expenditures were fo r underground feeder conduits, completion of 
the new repair shops, an add ition to the new electric power plant at 
Twenty-First and Dearborn Streets, eighty new double-truck elec­
tric cars with electric equipments, work cars and other miscel­
lan eous equipment. 

NEEDED IMPROVEMNTS IN 1904 
In order to pursue the policy of the management of thi s com­

pany, to best subserve the wants of the public, there should be ex­
pended, in the year 1904, further sums for additional cars and power 
plant apparatus , so that the present facilities for handling the traffi -.: 
may be mair,tained to the proper degree of efficiency. In addition, 
a large amount of construction and reconstruction work will be re­
qt..ired for underground feeder conduits, cement sidewalks, paving, 
tracks and buildings. 

During the past year, negotiations were entered into. on the part 
of the company with the city au~horities, with reference to the 
" franchi se question," and a tentative ordinance is under considera­
tion, by which it is hoped a fair and business-like settlement of the 
question s involved may be made. 

Pending the settlement, the company proposes to efficiently main­
tain its plant and equipment, and make such improvements as will 
enable it to furnish the best service possible, under existing condi­
tions. 

The income account an d operating statistics fo r the year ended 
December 31, 1903, are herewith presented. Respectfully sub­
mitted, by order of the board, 

D. G. H AM ILTON, President. 
Chicago, Feb. r6, 1904. 

GROSS EARNINGS 
Passenger receipts ......... (Increase $13,887.72) 
Recepts from other sources. (Increase 8,495.54) 

Total .................... . ( Increase $22,383.26) 

$6,381,245.85 
54,319.40 

$6,435,565.25 

TOTAL EXPENSES 

Operating expenses and taxes-
( 0perating expenses, taxes, 

and reserves for replace­
ments, renewals and dam-
ages in 1902) ..... . ...... (Increase 

Depreciation ............. (Decrease 
$311,837.41) 

So,000.00) 
$4,648,341.61 

100,000.00 

Total ..... ............... (Increase $231,837.41) $4,748,341.61 
Net income ............... (Decrease 209,454.15) 1,687,223.64 
Dividends ................ (Same amount in 1902) 1,620,000.00 
Surplus for the year ....... (Decrease 209,454.15) 67,223.64 

PERCENTAGE OF NET INCOME TO CAPI TAL STOCK 

On $18,000,000 .......... (Decrease 1.17 per cent.) 9.37 
TABLE OF PERCENTAGES- EXPENSES TO RE CEIPTS 

Percentage of operating ex­
pen ses and taxes to gro ss 
earnings-(Operating ex-
penses, taxes and reserves 
to gross earnings in 1902) (Increase 4.61 per cent) 

Percentage of operating ex­
penses and taxes to pas-
senger receipts- (Operat-
ing expenses, taxes and re-
serves to passenger re-

72.23 

ceipts in 1902) ........... (Increase 4.73 per cent) 72.84 
Passenger receipts per day .. (Increase $38.05) $17.482.87 

W e have examined the above income account and the books and 
account s of the company, and certify them to be correct, 

JoNES, CAESAR & CoMPAJ'<Y, Chartered Accountants . 
MILES OF SINGLE TRACK 

E lectric ( 84.11 per cent of total) ........................ . 183.0!1 
34.75 

218.71 
Cable ( 15.89 per cent of total) ........................ . 
All .......................... .................... . ... . 

CAR MILES RUN 

E lectric (57.15 per cent of total) .. 18,595,440 In crease 
Cable (42.62 per cent of total) .. 13,865,473 D ecrease 
Hor se ( .23 per cent of total). . 74,210 Decrease 
All ....... ........... .. ........ 32,535,123 Decrease 

PASSENGERS CARRIED 
Fare passengers ................ 128,304,445 Increase 
'fransfer passengers ............ 66,883,346 Increase 

, Fare and transfer passengers .... 195,187,791 Increase 
Percentage of transfer •passengers to fare passengers . .. . 
Percentage of transfer passengers to fare and transfer 

passengers .......................... ..... ... .. • • . • 

•• 
BALL OF THE BROOKLYN EMPLOYEES 

261,578 
37E,717 
19,672 

136,811 

2o6,646 
11,089,784 
II,296,430 

52.13 

34.27 

The first annual reception· and ball of the Employees' Mutual 
Benefit Assoc iation , co mposed of employees of the Brooklyn 
Rapid Transi t Company, was held at the East New Y ork club­
house of the associati on on Monday evening, Feb. 22. The 
affair was very successful , there being at least 1000 people present. 
A number of the officials of the company who take an active 
interest in the association were there. Among them were Dow S. 
Smith, general sup erintendent of the company; W. B. Graham, 
superintendent of the surface lines: W. 0. Wood, superintendent 
of the elevated lines. One of the most pleasing features of the 
reception was the presentation of the prizes to the winners of the 
bowling tournament, which ended a few days ago. The com­
mittee in charge was composed of George Wolfram, H . Phister, 
W . 0. W ood and E. Gilchrist. 

•• 
TO REGULATE THE NUMBER OF PASSENGERS IN , 

CLEVELAND CARS 

The board of health of Cleveland is considering legislation for 
regulating the number of passengers that may be carried in a street 
car. The city solicitor has given his opinion that the board of 
health has as much right to take action on this matter as it has 
tne right to regulate the manner in which live stock may be loaded 
in a freight car. It is t he general opinion that the load of a car 
should be limited to the seating capacity plus one-half. In other 
words, a car which seats fi fty pasengers should ;10t be permitkd to 
carry more than seventy-five passengers. It also is proposed to com­
pel the company to place an extra man on all cars during the rush 
h"urs, whose duty it would be to assist passengers on and off, give 
the signals to the motorman and make it compulsory on this man 
to limit the numb~r of passengers. It is not recorded that the boarc 
of health favo rs Mayor J ohnson's 3-cent fare , universal transfer 
scheme. 
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CARS ON BOB-SLEDS IN NEW YORK STATE 

As a result of the unprecedented fa ll of snow in Central New 
York, the Utica & Mohawk Va lley Rai lway Company reeently fur­
nished a novelty in ra ilroading. The huge drifts which buried the 
tracks beyond resurrection, neeessitated the eessation of regular 
service on the North Genesee Street line, whieh runs from Bogg's 
Square to D eerfield Corners, but the company was equal to the 
em erge ney. Cars were lifted off their trucks, denuded of trolley 
appendages and plaeed on bob-sleighs. The serviee rendered by 
them was tolerably good, and a souree of mueh eomment by persons 
who fo und it neeessary to take a Deerfield trip. The drivers em­
ployed on the lin e considered the novel vehieles as more of a joke 
than a rea lity, and often drove into side streets to deliYer pas­
sengers at their door. 

----oi>-<♦•+----

THE INTERURBAN'S EARNINGS 

Comparative statements of the earn ings of the Interurban Street 
Rai lway Company, of New York, for the quarter and six month , 
ended Dee. 31, rgo3, have Just been made public . The statements 
snow: 

QUARTER 

1903 
Gross ea rnings from operation ........... $5,565,368 
Operating . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3,016,018 

Net ea rnings from operation ........... $2,549,349 
Income from other sourees . . . . . . . . . . . . 359,032 

Gross ineome from all sources . . . . . . . . . $2,908,382 
Deductions from ineome . . . . . . . . . . . . . . . 3,012,673 

Deficit $104,291 
SIX MONTHS 

1903 
Gross earnings from operation .......... $11,135,58o. 
Operating expenses . . . . . . . . . . . . . . . . . . . . 5,777,619 

Net earnings from operation ........... $5,357,96o 
Income from other sources . . . . . . . . . . . . . 729,257 

Gross ineome from all sourees ........... $6,087,218 
Deductions from income . . . . . . . . . . . . . . . . 6,028,133 

1902 
$5,500,061 

3,ogo,151 

$2,409,910 
297,942 

$2,707,852 
2,924,882 

$217,029 

1902 
$ro,871,752 

5,826,173 

$5,045,578 
723,868 

$5,769,447 
5,840,ro6 

Surplus . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . $59,085 $70,659 
These stat ements inelude all leased and eontrolled companies, as 

well as the T hird Avenue sys.tern. The decrease in operating ex­
penses supposed to be due to the change of additional lines from 
horses to elect r ieity. 

ONE LINE IN NEW HAMPSHIRE EARNS DIVIDEND 

The annual report of the State Rail road Commissioners of New 
Hampshire shows that but one street railway company, the Man­
ehester Street Rai lway, earned a dividend last year, although 
th ere are eighteen operating eompanies. The companies have 
228 mi les of traek, $3,552,119 stoek, $2,o66,ooo in bonds, and 
$1,009,003 liabi lities. T he gross income was $834,894; operating 
expenses, $796,795; taxes and interest, $ro3,250, and a defieit of 
$65, 161. T he Manehester road had a divisib le ineome of $31,807. 

ALLIS-CHALMERS COMPANY ENTERS NEW FIELDS 

Over the signature of W. J. Chalmers, viee-president of the Allis­
Chalmers Company, there has just been issued the following 
official statement regarding th e plans of the eompany for entering 
the eleetrical fie ld, etc. 

We beg to notify you that our company has widened its seope 
of manufaeture, and engaged in most important industries. We 
eould not give you the information at an earlier date, as we have 
only just concluded final arrangements for all the new industries 
we are to engage in, which we are pleased to enumerate as below : 
Steam turbines, hydraulic machinery, gas engines and electrical ma­
ehinery. 

As regards steam turbines, we have become associated with and 
form part of the Steam Turbine Advisory Syndieate of England. 

whieh is composed of Yarrow Shipbuilding Company, of England; 
Tweedie (Vulcan) Shipbuilding Company, of England; Willans & 
Robinson, engineers and well-known engine builders, of England; 
Mr. Fullager, formerly ehief engineer Parsons Steam Turbine Com­
pany, of England, now eonsulting engineer for Steam Turbine 
~\dvisory Syndicate, and Allis-Chalmers Company. 

Our turbine is of the horizontal type, whieh is the type Parsons, of 
En:;land, and Brown Boveri, of Switzerland, manufaeture. We are 
convinced, after an investigation _by our en15ineering staff in Europe 
and elsewhere, extending over a period of two years, that we have a 
steam turbine that is at least in effieiency and economy equal to the 
Lest made of Parsons or Curtis, wh ieh are the types best known. We 
are now prepared to enter into the building of steam turbines of the 
following sizes: 500, 750, rooo, 1500 and 5000 kw, and can, if 
required, build up to units of ro,ooo kw. The largest size that has 
ever been built of any type of turb ine is 5000 kw. Our lieense 
from the Advisory Turbine Syndicate concedes to us all of the 
United States, Canada and Mexico, with equal rights ;,nd privileges 
in South Ameriea, and rights to do business elsewhere in the West ­
ern Hemisphere. 

We have coneluded arrangements with Escher-Wyss & Company, 
of Zurieh, Switzerland, whereby we beeome the sole lieensees for 
the Western Hemisphere of their famous hydraulic maehinery, sev­
e. al types of whieh have been installed at the Niagara Falls plant of 
the Cataract Construction Company, aggregating 85,000 hp. Escher, 
'vVyss & Company have long enjoyed, and still enjoy, the reputation 
of being the best-known manufaeturers of turbines in the world. 
We on ly mention Niagara Falls as one of the plants employing thou­
sands of horse power installed by Eseher-Wyss & Company. 

We have bought the American patents, and have become sole 
licensees for the Western Hemisphere of the Nurnberg Machin e 
Company, Nurnberg, Germany, for their gas engines, and are now 
prepared to make gas engines up to any required horse power. At 
the present time we are prepared to buil'd gas engines from 250 to 
1500 hp. These engines are suitable for consumer gas or taking 
the waste gas from blast furnaces and uti lizing same with economy 
and efficiency. It is in the blast furnaee trade that we expec'.t the 
largest business to result. The engine is not an experiment, but 
engines of 1500 hp are now in operation in Germany, and it was 
after two years' investigation by our engineering staff of the various 
gas engines, that we selected the Nurnberg, and have engaged in 
its manufacture. It is a prime mover, either for blowing engines 
in blast furnaees, or for direct-connected dynamos in generating 
electricity, or for any other purpose where power is required. 

We have engaged in the manufacture of generators, motors and 
eleetrieal apparatus in all its branches both for stationary and rail­
road work, power-house installation for transportation purposes 
and eleetric lighting. We have engaged to take eharge of this de­
partment of our business John F. Kelley, formerly of the Stanley 
Electric Company; William Stanley, of the same company, as con­
sulting engineer, and John H. Kelman, formerly superintendent 
of the Stanley Company, as superintendent of this department. In 
addition we have engaged others of the late Stanley Company's staff 
whose services we can use, and have drawn a further supply from 
the best electrical establishments in this country and in Europe; so 
that we are fitted out with a complete engineering staff in every 
branch of the electrical business, and we believe that Messrs. Kelly 
and Stanley are recognized in the profession as standing equal to 
the best. 

From the above you will observe that we have entered the field 
not only in the line of prime movers, embraeing reeiprocating en-· 
gines, in whieh field we have always led, but also with steam tur­
bines, gas engines and hydraulies; and with electrieal apparatus 
combined with any one of these prime movers we are now prepared 
to estimate upon and aeeept eontracts for complete plants of all 
deseription and furnish the best of their respective kinds. 

CLUB ROOMS AT TACOMA 

The n ew ear house being built by the Tacoma Railway & Power 
Company, of Tacoma, Wash., will provide bath rooms, plunge and 
gymnasium for the employees, all to be equipped with all the 
latest appliances. They are to _be loeated on the has em ent floor 
of the new building, and will faee A Street near the corner 
of Thirteenth Street. At the entrance will be the rooms for the 
motormen and conduetors. Here will be ehairs and benehes 
where the men will be able to rest while waiting for their ears . 
Next will come the gymnasium with its punching bags, Indian 
clubs and other athletic applianees. The men will have loekers 
so that they may keep bathing and gymnasium suits if they so 
desire. Th en will come the bath rooms. All this was provided 
for th e m en at the expense of the company. 
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THE BRIDGE COMMISSIONERtS PLAN FOR RELIEVING CON­
GESTION AT BROOKLYN BRIDGE 

Bridge Commissioner Best, of New York, has sent to the Mayor 
and o ther members of the Board of Estimate and Apportionment a 
tentative plan for an enlarged bridge terminal, to cost, for land and 
building, about $9,000,000. The n ew terminal will cover all the 
ir regula r shaped blocks between the present termina l n orthward to 
vVorth Street. Nothing is said in the plan s about a connection be­
tween th e present bridge termina l and the Wi lliamsburg Bridge, 
but it is under stood that Chief Eng ineer Nichols soon will submit a 
plan for conn ec t in g the bridges wit11 an elevated structure. 

For the pt,rpose o f putting the n ew schem e through there will be 
required the acqui sition of a ll the real estate not now belonging to 
the city in the fo ur blocks bounded by Centre S treet on the west, 
T ryon Row on the south, Park R ow on the ea st , and D uane Street 
on th e north and east; and the small block bounded by Centre 
S treet on the west , Park Street on the sou th and eas t, and P earl 
S treet on the north . and the small block bounded by Park Row on 
the west , the property of the New York and Brooklyn Bridge on the 
south , and North William Street on the east , and also cert ain 
parcels of land on the south side of Duane Street between City Hall 
P lace and Park Street, and in Centr e Stree t between P earl and 
\ Vorth Streets. 

The cons truction will consist of an extension of th e New York 
and B rooklyn Bridge track s over Tyron Row and over privat e 
property to the south erly side of \ Vorth Street. the con strnction 
r,f a la rge terminal building coye r ing a po r tion of the weste rly end 
of the present bridge station and extending a long the easterly side 
of Centre Street to a point at o r near the northerly side of Duane 
S tree t, th e building to be about 140 ft. wide. 

The ground floor of the station building in Centre Street wi ll, ex­
cepting the space devoted to public st r eets and pl aces, be used for 
entrance to the station. and wi ll 1, l'. provided with stairways r e;ich ­
ing to the second, o r me zzanine floor , which will correspond in level 
with th e mezzan ine floor of the pr e~ent statiun, and will provi de on 
:rn exten si\'e scale for th e di stributi on of p assengers to ancl from 
the ~e\'e ral rail\\' ay platforms. 

Th e third, o r m ai n, station floor. will cont a in tracks ancl plat­
fo rms, fo ur in number , wh ich will lie longer and wider than those 
now in use on th e New York and Broc)klyn Bridge. The head room 
on thi s floor will be 20 ft. to 25 ft. aho,·e the platforms, and pro­
vision will a lso be m ade fm'. the con st rnction of fourth and fifth 
floo rs, wh ich m ay be u sed fo r office purposes. T h is building is to be 
uf stee l skeleton constrnctiun, with s tone l'.Xterio r and slate r oof. 

From th e City Hall P ark an incline will lead from the surface to 
the mezzanin e floor, anll sta irways will b e built to t he ground 
near the westerlv curb l in e on Park Row. 

T he present ]; ridge station will be conn ected with the Centre 
Street sta tion build ing and fo rm a southerly wing thereto. The 
devatecl railroatl platforms in the present station will be extended 
and brought out nearly to Park Row, an d t \\"O additional si de plat­
fo rms wi ll he hu ilt and roofe<l in n\"er the present carriageways of 
the hriclge, :rnd all of thl'. se four platform~ will he fitted with ca­
pacinus sta irways to the mezzanin e flnor. 

THE OTTAWA & NEW YORK COMPANY TO ADOPT 
ELECTRICITY 

T he report th at the Otta\\· a & New Y o rk R ailway, operating 
between Ottawa, Ont. , a nd Tupper Lake, N. Y ., is to adnpt elec­
tricity as m otive power is cnnfirm ed by Ge neral ::\Ianager Gays, 
of th e company. Estimates a re being prepared of the probable 
cos t of th e change, and are said to fa,·or electri city. It is pro­
posed to get power at Ottawa, at Cornwall and at :.\fassena 
Springs, N. Y. At the same time there is a water-power alo n g 
the line, which can readily be developed. The co mpany hopes to 
be in a position to effect the change thi s year. 

-----+♦+----

STREET RAILWAY PATENTS 

[Thi s department is conducted ty \V. A. Rosenbaum, patent at­
torney, Room No. 1203-7 Nassau-Beekm an Building, New York.] 

STREET RAILWAY PATENTS ISSUED FEB. 16, 1904 

752,037. Electric Train Sen·ice; ~Ielvi n D. Compton, New 
York , N. Y. App. filed Dec. 2, 1901. The speed of a gen erator 
driv en fro m the locomoti\'e axle is varied by th rowi n g di scs of 
d ifferent di amders in to and out of engagement by m ean s of 

pneumatic pi ston s which are controlled automatically by the con­
dition of the current in the va rious circuits of the system. 

752,081. Car Signal; Geo. M. Lane, Brooklyn, N. Y." App. 
fil ed may 14, 1903. Details. 

752,o84. Railroad Signal; John "K. Leedy, Roanoke, Va. App. 
fil ed Nov. ro, 1902. D etail s. 

752,121. Trolley Finder; E li sha S. Stitt, Newton, Mass. App. 
fil ed Oct. 17, 1902. A g uiding for k for the wheel, arranged to be 
h eld in operativ e po siti on by tension on the cord. 

752,127. Railway Switching a nd Signaling Apparatus; J ohn D. 
Taylor, B uffalo, N . Y. A pp. fil ed J an. 12, 1901. Detail,s of a 
locking m echani sm for the signals. · 

752,139. Trolley Catcher; William C. Young and J ohnson Mc­
Maho n , Buffalo, N. Y. A pp. fil ed June 1, 1903. _A sprin•g nor­
mally und er t ension is released when the trolley-wheel leaves the 
wire, to contrac t and draw the pole downward. 

752,374. Automatic Check Device for Trolley Cords; Seth F. 
Buckland, Springfield, Mass. App. filed April 22, 1903. A spring­
drum and r a tch et arrangement for r etracting the trolley cord. 

752,437. Overhead Trolley Guide ; Charles W. Burke head, 
i\1adisonville , Ohio. A pp. filed A ug. 16, 1902. A g uiding fork 
constructed to perform it s function whether the wheel is running 
fo rward or backward on the wire. 

752,501. Troll ey Hanger; Montraville M. Wood, Schenectady, 
N. Y. App. fil ed A ug . 8, 1903. A cup-schaped nut that holds 
the clip in place is provided with a locking d evice to prevent it 
from turning. 

----♦----
PERSONAL MENTION 

MR. HENRY D. THOMA S, pres ident and promoter of the 
Marion, Kokomo & vVestern Interurban Railroad, of Marion, Ind., 
died very suddenly Feb. 17, fr om h•~a rt di sease. H e was taken i11 
while out on th e lines with a surveying party. 

HON. W . \V. GUEST has been elected president of the Lan- -
caster County Railway & Light Company, of Lancaster, Pa., and all 
subsidiary compan ies. He is a r es ident of Lancaster, and a former 
secreta ry of the Commonwealth. 

l1d R. J O H N F. DUS1\1AN, chi ef electrician of the York County 
Traction Company, and the York Street Railway Company, of 
York, Pa., has res igned from these compani es to accept a position 
with the U nit ed Railways & E lectri c Co mpany, of Baltimore. Mr. 
Dus man fo rmerly was manager of the York County Traction 
Company. 

~IR. E. C. FOLSOM has been appo inted to succeed Mr. J. T. 
McNary as superint endent of the Logansport & Wabash Interurban 
Railway, and the local lin es in Logansport , Ind. In addition Mr. 
Folsom is to have charge of the reconst rnction of the local lines. 
Mr. l\fcNary wi ll r etire, but s till retains hi s interest in the Logans­
port-Rochester lin e, projec ted. 

MR. CHARLES LANG has res igned hi s pos ition with the 
\Vheeler Condenser & E ngin eering Company after ten years' serv­
ic e wi th that company. During that period Mr. Lang advanced 
from _office boy to purchasing agent , and la ter enter ed the company's 
u1gineering department. H e is at present enj oying a much-needed 
r e: t befo re taking up new work. 

MR. E. D. A R NOLD , consulti ng en gineer for the Council Bluffs , 
Tabor & Southern E lectric Railway, who has been in California 
duri ng the winter, looking onr railway construction as ·carried on in 
the West, and secur ing dat a fo r hi s r oad, will return to Creston, Ia., 
abo ut March I. A ll correspondence as to the electrica l and mechan­
ical equipment of thi s line should be addressed to him at Creston. 

MR. JOHN B. O 'HARA, associate edito r of the STREET RAlL­
\\"AY JoORNAL, met with a sad b ereavem ent on Feb. 14 in the 
death of hi s wife. Mrs. O'Hara was of most attractive personality 
and respected an d belond by a ll who had the pleasure of acquaint­
anceship with her. She was formerly Miss Margaret Hickey, of 
Rochester, and , besides her husband, leaves one son. The burial 
occurred in Rochest er on Feb. 18. 

::\IR. A BE COOK, who was secretary and treasurer of the 
Laclede Car Company for fifteen years, and more recently the 
purchasin g agent of the St. Loui s Car Company, is now connected 
with the Central U nion Brass Company, of St. Louis. Mr. Cook 
has a host of friends and is thoroughly familiar with all branches 
of street railway work, and will be a valuable addition to the force 
of the Central Union Brass Company. 

MR. H . E. BURCHFIELD, who was in charge of the construc­
tion work of the Evansville-Princeton Traction Company's line be­
tween Evansville and Princeton, Ind., and who has been superin­
tendent of the line since it s completion, has resigned from the com­
pany to accept a position with the Walker Construction Company, 
o f Philadelphia, which has taken the contract to build an electric 
railway from Parkersburgh to Lafayette, W. Va., a distance of 
21 miles. 




