
Street R_ailway J~nal 
/ .,..-~1.,..; i'"',,, . 

VoL XXIX. 
' 1 ·-· 

NEW YORK, SA TU RDA Y, MARCH 3 f 1~07° \ No. 13. 

PUBLISHED EVEII.Y 5ATUII.DAY BY THE 

McGraw Publishing Company 

MAIN OFFICE : 
NEW YORK, ENGINEERING BUILDING, 114 LIBERTY STII.EET. 

BRANCH OFFICES: 
Chicago: Monad.neck Block. 

Philadelphia: Real Estate Trust Building. 
Cleveland: Schofield Building. 

London: Hastings House, Norfolk Street, Strand. 

Cable Address, "Stryjourn, New York" ; "Stryjourn, London"-L ieber's 
Code used. 

Copyright, 1907, McGraw P ublishing Co. 

TERMS OF SUBSCRIPTION 
In the United States, Hawaii, P uerto Rico, Philippines, Cuba, Canada, 

Mexico and the Canal Zone 
Street Railway Journal (52 issues) ...• ..................•.... $3.00 per annum 
Single copies ..........•............. .•• ............................. 10 cen ts 
Combination Rate, with Electric Railway Directory and 

Buyer's Manual (3 issues-Feb., Aug. and Nov. ) .... . ... $4.00 per annum 
Both of the above, in connection with American Street 

Railway Investments (The "Red Book"- P ublished an-
nually in May; regular price, $5.00 per copy) . . ........ . . $6.50 p er annum 

To All Countries Other T han T hose Mentioned A bove: 
Street Railway Journal (52 issues), postage prepaid. .. . .... . . . ...... . $6.00 

25 shillings. 25 marks. 31 francs. 
Single copies ..• •........••........ ...• •. •• ...... . •..... ••..•....... . 20 cents 

Remittances for foreign subscriptions may be made through our 
European office. 

NOTICE TO SUBSCRIBERS 

REMITTANCES.-Remittances should be made by check, N ew York 
draft, or money order, in favor of the STREET RAILWAY JOURNAL. 

CHANGE OF ADDRESS.- T he old address sh ould b e given, as well as 
the new, and notice should be received a week in advance of the desired 
change. 

BACK COPI ES.-No copies o f issues prior to September, 1904, are kept 
on sale, except in bound volumes. 

DATE ON WRAPPER shows the month at the end of which the sub­
scription expfres. The sending of remittances for renewal prior to that 
date will be much appreciated by the publishers. 

CLUB RATE.-On five or more subscriptions from one company or its 
err.ployees, a club rate of $2.50 each per annum is quoted. 

NOTICE TO ADVERTISERS 
Changes of advertising copy should reach this office by 10 a. m. Mon­

day preceding the date of publication, except the first issue of the month , 
for which changes of copy should be received two weeks prior to publica­
tion date. New advertisements for any issue will he accepted up to noon 
of Tuesday for the paper dated the following Satu~day. 

Of this issue of the Street Railway Journa l 8000 copies are 

printed. Tota l circulation for 1907 to date 1o6,150 copies, an 
average of 8165 co pies per week. 

Auxiliary Wiring on Pole Lines 
On many electric roads little or no attention is paid to the 

maintena nce of aux iliary wiring on pole lines unti l a break­

down occurs which ties up telephone, signal or lighting 

equipment and sends an emergency crew up and down the 
track at a feve rish pace in the effort to get things going 

again. As a road develops, particularly in long-distance 
interurban service, there is a tendency fo r small wires for 

special purposes to multiply, and if care is not taken to 

install these aux iliary circuits according to the best stan-

1-U. PR 1 ) 
.<lards of insula · n and~ nechanical support, ouble 1s in-

vited. .f' A,;=-"'- r ,rf-\'- -1'v:,_j 
Crosses between te ~ .,\efires, breakages of 

important leads for lighting or private communicati on, or 
in the event of a heavy storm or high wi nd, the tangling 

together of hi gh and low-tension circuits are all most an­

noying from th e operating standpoint. Sometimes it is 
these smaller troubles which cause the most exasperating 

de lays to traffic. It is a simple matter to remedy bad con­

ditions of this kind when they are discovered, and it needs 

but a little co urageous inspection to loc::ite weak spots. 
One of the truest mechanical axioms is that a sound job 

looks right ; its proportions are acceptab le to th e eye. When 

telephone cables, ignal circu its, li ghtin g loads, pilot wires, 
feeders, troll ey suspension and high-tension co nductors are 
concentrated on a single po le, with the aux ili ary lines ru n­

ning every which way according to no defi nite right angle 
or parallel scheme, the condi tions are favo rabl e for a tie-up 

that wi ll cost the road more in lost ea rnings than would 

have been needed to properly maintain the auxi liary circuits 
for months. 

The Public Utilities Bill 
The general movement all over the country in favor of a 

clo ser sup ervision of public service co rpora tions has found 

it s outcome in national affa irs in th e enbrged powers of 

the Interstate Co mm erce Co mmission, and is represented 
in New York State by th e public service or public utilities 

bi ll now before the Legislature. The abst racts which we 

ha ve previously publi shed of this very sweer ing measure 
indicate that its sponso rs contemplate a very radical change 

in the present methods of sup ervising and co ntroll ing the 
energies of the "different public service corporations within 

the State. So far as the transportation interests of the 

State are concerned, it will be remembered that in the past 
the companies have been largely unq.er the supervis ion of 

the State Board of Railroad Co mmissioners, a body which 
has ex isted for so me twenty-five years. In New York City, 

however, th ere was the somewhat anomalous conditio n that 

while the surface and elevated rail way compani es reported 

directly to th e Railroad Co mmission , the subway was built 

under the directi on of an entirely independent board, the 
Rapid Transit Co mmissjon, and that to this latter body 

has been co nsigned the work of planning new rapid transit 
lines. 

Under th e proposed bill both of these existing boards wi ll 

be legislated out of office and an enti rely new body wi ll 

exercise all of th e privileges of both, as well as many not 
previously entrusted to either. It wi ll have power, in . some 

cases with th e approval of the local authorities and in some 

cases without, to fix the fares and rates to be charged by 
the railway co mpanies, to dispose of new franchises, to con­
duct investigations, to prescribe what the board considers 
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adequate service, to require changes in methods, and so on. 
Similar powers are given over the gas, electric and other 
public service corporations. For convenience in adminis­
tering these functions two separate and independent com­
missions are to be ap,pointed_:_one for New York City, the 

other for the rest of the State. 
It will easily be seen that powers so extensive as those 

contemplated can be productive of a tremendous amount of 

good or evil to the communities served, depending upon the 
character and wisdom of the administrators. If a despotism 
was omniscient and impeccable it would be the best sort of 
government, and the same is true in regard to the powers 
of a commission. Street railway companies in the past 
have been the chief sufferers from a divided responsibility 

in matters of this kind, as it has often prevented them from 
introducing in their service improvements which were re­
quired by the needs of the community. The power to 
grant franchises and permit other necessary extensions in 
American municipalities is usually limited in so many ways 
that such concessions are difficult to obtain even when their 

necessity is generally recognized. This has been shown in 
Chicago, where the des irability of a working and business 
agreement under which the co mpanies could make improve­

ments has been apparent for a long time, but no body or 
individual in the municipal government has been ·able or 

willing to take the responsibility of settling the trouble. It 
has also been exemplified in connection with the East Side 
Bronx transportat ion situation, where, as shown in recent 
issu~s of this paper, there is a crying need for additional 
faci lities. Vve have always believed that the chief danger 
to the transportation companies of to-day is their vulnerabil­
ity to irresponsible attack by sensational newspapers or 
demagogues and in being held responsible for conditions 
which they would be glad to alleviate if they could. A ny 
investigation of the New York City conditions by an im­
partial tribunal with rower to app ly remedial measures 
cannot but be beneficial to the transportation enterprises, 
because the need for transportat ion is so great that such 
examination must result in the grant of better facilities. 

A despotism, however, has its dangers as well as its ad­
vantages. If the new commissioners admini ster their office 
in an intelligent, broad-minded way they can be of great 
service to the community. If, however, arbitrary power is 
accompanied by a tyrannical use of it, the interests of the 
city and State wi ll suffer. For this reason we fear that the 
remarkable clause which seemingly aims to put the commis­
sion above the law by making its rulings binding until they 

are reversed by court procedure offers under possible con­
ditions chances fo r a serious mi scarriage of justice. Of 
course it would be unconstitutional to give binding force 
to the unreasonable regulations of any commission, but it 
is equally important to the entire community that quick 
redress should be granted for every wrong done. As the 
personnel of a commission of this kind must change from 
time to time we hope that this aspect of the situation will be 
considered by the Governor. 

\Ve are in a sense on the threshold of a new order of cor­
porate admini stration. Whether rightly or wrongly, the 
sentiment seems to be that the public should take a closer in­
terest and direction in the affairs of public service cor-

porations. As a broad proposition we believe that the rail­
way companies will benefit by such supervision if intelli­
gently administered. The principal troubles in the past 
have come from being misjudged, and if the new era results 
in a better general knowledge of the policy and methods of 
the railway companies it cannot but be beneficial in setting 
them right in the eyes of the public. 

Converting Apparatus 
The discussion at the Institute meeting last Friday took 

up matters which are of direct interest to street railway 
men. The main subject under consideration was the rela­
tive desirability of the various converting methods, and, in 
addition, the practicability of winding large generators for 
pressures as great as 20,000 volts. The former subject was 
initiated by a paper from Mr. Lincoln favoring the syn­

chronous converter, the la~ter by a discussion of the practi­
cal features of the problem from Mr. Behrend. The two 
topics are in a measure interconnected, since motor gener­
ators can be wound for the transmission voltage if not too 
high, and synchronous converters must work through a 
bank of transformers. In many cases, therefore, motor 
generators have an advantage in simplicity of plant and 
especially in the avoidance of switchboard complications. 
Year by year the relative cost of switchboards has increased 
until it has become a very serious amount, making switch­

board economy almost as necessary a matter to consider as 
generator efficiency or first cost. The synchronous con­
verter has become so thoroughly entrenched in American 
practice that it is pretty near to Iese majeste to criticise it, 
yet in view of the facts now available one must admit that 
its rule cannot much longer go unchallenged even if there 
is no open revolt. 

To begin with, it must be admitted that railway work is 
the best hold of the synchronous converter. In such service 
practically all the energy generated is transformed to d. c. 
a t present, and there is no need of precise voltage regulation 
upon the working circuits. Moreover, the service is fairly 
continuous and machines do not have to be frequently stop­
ped and started. Mr. Lincoln's paper is not limited, how­
ever, to railway working, so that these favoring facts are 
lessened in importance. He lays great stress on two phases 
of the matter which are fairly open to debate, to wit: reli­
ability and efficiency. On the former count he gives the 
synchronous converter a good record, estimating that if in 
a given period of service a synchronous converter would 
be out of service ten hours, an induction motor generator 

would be out fourteen hours and a synchronous motor gen­
erator about seventeen hours. This is important if true. 
Something must be assumed in such a case as to the ex­
istence or non-existence of transformer outfits with the 
latter machines. If these had no transformers but were 
wound for 6000 to IO,ooo volts, as may well be the case, we 
should be inclined to think that the induction motor gen­
erator would make a better showing than the synchronous 
converter, and the synchronous motor generator one nearly 
or quite as good. A motor either synchronous or induction 
is a wonderfully reliable machine and a simple d. c. gener­
ator is so much less liable to trouble than a synchronous 
converter as to more than make up for the presence of the 
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added machine when one takes account also of the trans­
former bank and the added switchboard complications. Even 
admitting the use of transformers in all three cases, Mr. 
Lincoln's estimate seems unduly favorable to the synchron­

ous converter even at 25 cycles. 
In point of efficiency Mr. Lincoln's estimates run as fol­

lows for all-day efficiency at a load factor of about 75 per 
cent. Synchronous converter, 93 per cent; synchronous 
motor generator, 85 per cent; induction motor generator, 
84 per cent, assuming units of about 500 kw. To get the 
first-named figure including the transformers would require 
the machine itself to have about 96 per cent efficiency at 
75 per cent output. We know several railway men who 
would be glad to get machines on this sort of guaranty, 
but we fear they will have to wait a while. Taking out the 
transformers from the figure quoted the net efficiency would 
be about 90 per cent, which is quite as high as the facts 
would warrant. On the other hand, in 500 kw units So per 
cent is low for a motor generator properly designed for its 
work, and comparing the machines on the basis of high­
voltage motors we think the difference here cited would be 
practically cut in two. On the same supposition the first 
costs of the equipments, including switchboards, would be 
nearly or quite on a parity. Parshall and Hobart in their 
recent book show in fact a balance in favor of the motor­
generators when wound for high voltage. The extreme 
difficulty of getting accurate voltage regulation in a syn, 
chronous converter on account of the nearly complete inter­
dependence of the :i. c. and d. c. voltages is a practically 
fatal objection to this apparatus on lighting systems what­
ever its cost, so that this phase of the case may be dis­
missed. On railway systems, however, the case is different, 
since with suitable care in designing and operating the 
transmission system a fairly satisfactory regulation can be 
attained. The question then reduces itself to a compari­
son of efficiency, cost and general convenience, which is 
more favorable to the synchronous converter. 

Mr. Behrend, whose opinion is entitled to much respect, 
holds that in modern turbo-generators of large capacity, 

say 10,000 kw and above, the armature can be successfully 
wound for as much as 20,000 volts, and has backed up his 

theory by building a 150-kw three-phase generator for 25,-
000 volts and working it successfully. It is notable that 
even in this small machine the loss of efficiency over one 
for 2300 volts is only about 3 per cent, no more than would 
be lost in raising transformers. In large units the loss in 
efficiency would be much less, and the problem of insulation 
much simpler. In most cases it would be feasible then to 
use high-voltage generators and motor generators if desir­
able. It seems to us, however, that, admitting the gain in 
simplicity in using motor generators, the loss of 4 or 5 
per cent in actual efficiency is not compensated by the gain 
in regulation, especially since on long lines it is desirable 
to use not 20,000 volts but 40,000 to 60,000 or more, which 
would necessitate transformation in any case. It is of 
course doubtful whether d. c. will remain a necessity on 
systems having transmissions of this class, but assuming 
that it may, it seems to us that unless in enormously long 
transmissions the synchronous converter has rather the 

and from the permutator than from ordinary motor gener­
ators. The permutator has an effici ency materially greater 
than any other equivalent device and is particularly good at 
light loads. If it can be built in large sizes it certainly ' 

must take an important place. The synchronous converter 
seems to us likely to be used less rather than more as time 
goes on, but for railway service it is excellently well suited. 
There may arise cases in underground distribution where 
the motor generator may be valuable for regulative pur­
poses, and other sp-ecial uses certainly exist in which it has 
advantages over the synchronous co nverter , yet for the 
rough-and-tumble condi tions of electric railroading the 
latter machine is too effective to put aside without many 
another hearing. 

Cars for Branch Line Service 
The type of car best suited to branch line service is a 

difficult problem to solve on many interurban roads. Of 
course, a great deal depends upon the character of the com­
muni ties in which the branch lines operate, and upon the 
relative volume of the main line and branch traffi c. O n 
steam railways the well-nigh universal practice of relegating 
the older and partially worn-out equipment to the branch 
lines causes little comment from the public, but in electric 
servi ce the standards are considerably hi gher. If competi ­
tive traffi c is to be captured , the ro lling stock must be 
reasonably comfo rtable and capable of running at maxi­

mum speeds of 30 or 35 m. p. h. if the branches are more 
than a mile or two long. The contrast between main line 
and branch service must not be too great if the public' s 
opinions are to be held favorable. 

There is no doubt that the reduced weight and lessened 
power requirements of single-truck cars, coupled with their 
lower first cost, incline many managers toward th eir use 
on lines where the t raffic is li ght. But the rising standards 
of comfo rt demanded by the latest service favo r the doubl e­
truck car fo r branch line work , though it may rightfully be 
designed from IO ft. to 25 ft. shorter than the co nnecting 
rolling stock of the main line, and in most cases equipped 
with two motors instead of four. Multipl e-unit control is a 
desirable specification for branch line cars, on account of 
the ease with which it enables heavy traffic peaks, excur­
sions, etc. , to be handl ed. 

It is a question if it is not wiser to specify a cer tain cl ass 
of double-truck car for branch service, buying these new 
and working th em steadily during their life, than to operate 

superannuated main line cars on the branches. A multi­
plicity of car types on an interurban road makes the work 
of the shops more difficult, on account of the enormous 
number of spare parts which have to be kept in stock, but 
there is little disadvantage in operating three or four types 
on a road embracing say from 50 mil es of track upward. 
Local conditions may modify the type best suited for a 
given road, but in general the same scheme of seating 
arrangement, smokirig and baggage 'compartments can be 
followed with profit on both main line and branch rolling 
stock. The motors can usually be the same on both equip­
ments, double or quadru ple as the case may be. Uniformity 
in rolling stock is hard to attain in these days of changing 

advantage. It has more to fear from the cascade converter car designs, but it is worth striving for in a broad way. 
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SOME CONSTRUCTION AND OPERATING FEATURES OF 
THE ALTON, GRANITE & ST. LOUIS RAILWAY 

The Alton, Granite & St. L ouis Railway, no doubt, has a 
greater number of overhead railway crossings and a greater 
total length of viaducts than any other 'vVestern interurban 
system of equal mileage. This road operates between East 
St. L ouis, Alton and Edwardsville, Ill. It was built by the 
Alton, Granite & St. L ouis Traction Company in 1904, with 
J. G. \Vhite & Company, of N ew York, as construction 

includes 34 miles, there are seven separate railroad cross­
ings, six of which are viaducts, having an aggregate length 
of 4440 ft. One has a maximum height of 60 ft. There is 
only one grade crossing with steam roads, and this is pro­
tected by an interlocking system. 

The longest of the viaducts over steam roads is that one 
near the terminal in East St. Louis. Immediately over the 
nine tracks which it crosses are two riveted steel spans, one 
112 ft. 6 ins. long and the other, an incline top chord Pratt 
truss, 237 ft. 4¼ ins. long. These spans rest on concrete 

VIEW SHOWI N G A N GULARITY OF CROSSING TRACKS ON MITCHELL VIADUCT 

engineers. In the spring of 1906 it was acquired by the 
East St. L ouis & Suburban Company and it is now under 
the management of the East St. L ouis & Suburban Railway 
system, of which L. C. Haynes is vice-president and general 

piers at a height of about 25 ft. above the steam road tracks. 
The steel approaches are made at a 4 per cent grade and 
are 930 ft. long. The north approach is straight, but the 
one on the south, which is a temporary one, contains a 

MITC H E LL VI AD UCT WITH CU RVES ON DOTH APPROACHES 

manager and G. C. Pierce is general superintendent. It is 
operated as a division of this company with R. W. Bailey, 
former electrical superintendent at East St. Louis, as super­
intendent of the division. Mr. Bailey has his office at Alton. 

THE VIADUCTS 

The tracks of the system form a " Y ," the junction of the 
branches to Alton and to Edwardsville being at Mitchell. 
Between East St. Louis and A lton the tracks of ten different 
steam roads are crossed. Fortunately, however, some of the 
systems parallel one another and this lessened the number 
of separate crossings required. On the whole system, which 

. reverse curve of 200 ft. radius. This apprc.ach will be changed 
shortly to run straight from the viaduct to the tracks of 
the East St. Louis city system and the curves will be elim­
inated. On the steel port!on of the approaches to this via­
duct, as well as the others, the trolley wires are carried on 
a steel framework. A short distance south of Madison are 
two viaducts, the southernmost of which crosses the tracks 
of the Troy & Eastern Railroad at a point where the steam 
road itself is on a high embankment. The dirt embank­
ment of the electric line is carried up to the level of the 
steam road tracks and the additional elevation of the electric 
road tracks is obtained by means of pile trestle approaches. 
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The other viaduct in Madison, which has a total length of 
rno9 ft. and is 30 ft. high, consists of a central portion of 
three steel spans 195 ft. 6 ins., 237 ft. 9 ins. and 126 ft. long, 
respectively, and approaches which are each built on a 4 
per cent grade and are'450 ft. long. 

Immediately north of the junction at Mitchell, the Wa­
bash, Big Four and the Chicago & Alton Railroads are 
crossed diagonally by a steel viaduct, both approaches of 
which contain curves. The total length of the steel portion 
is rn50 ft. It consists of two central spans 166 ft. long and ap­
proaches built on a 3 per cent grade. One approach contains 
a curve of 200 ft. radius and the other a 222-ft radius curve. 
The maximum height of this structure is 30 ft. The tracks 
of the Chicago & A lton Railroad are crossed by a viaduct 
abo ut one mile east of the Alton terminus. This structure 
consists of a single bridge span resting on concrete piers, a 
steel girder approach on one side and an approach formed 
of a dirt embankment on the other. 

The only viaduct on the Edwardsville branch is that one 
over the Chicago, Peoria & St. Louis Railroad at Edwards­
ville. The structure, however, was occasioned by the deep 
valley or ravine, which is crossed by the electric line, rather 
than by the presence of the steam road. The steam road 
tracks under the structure are on an embankment 31 ft. 
higher than the tops of the foundations of the steel struct­
ure, but the banks of the ravine are of such a height that 
the viaduct, although built with level approaches, crosses 
the steam road at a height of 23 ft. The steel structure, 
which is I rno ft. long, consists of a middle bridge span 150 
ft. in length and two approaches made up of fifteen 30-ft . 
and ten 50-ft. girder spans. The spans are supported on 
steel towers resting on concrete piers. The maximum 
height is 60 ft., while the average height is about 40 ft. 

All of the longer viaducts were built py the American 
Bridge Company. The trusses are designed for a loadi ng 

cent. With one or two exceptions all the curves outside of 
cities are of sufficient radius to permit the full-speed opera­
tion of cars around them. The right of way varies in 
width from 40 ft. to 60 ft. On the main line the track has 
been built on one side of the center of the right of way with 
a view of ultimately putting down a second track. Furthe1 
provision has been made for two tracks by supporting the 
trolleys on span wires and placing the poles at a distance 
apart sufficient to accommodate the other track. Fills are 

Live Loading 
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LOADING DIAGRAM, EDWARDSVILLE SINGLE-
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14 ft. wide at the top for single-track and 30 ft. for double 
track construction, while for single and double tracks cuts 
a re respectively 26 ft. and 38 ft. wide. 

The main line is ballasted throughout with 8 ins. to IO 

ins. of broken rock under the ties. A portion of the Ed­
wardsvi ll e branch is ballasted with chatz. This material is 
finely crushed lime rock ,of a flint nature, and is the tailings 
from the zinc and lead mines in the mining district lying 
about rno miles south of St. Louis. Rails 70 and 75 lbs. 
in weight and in 30-ft. and 33-ft. lengths are used. Some 
continuous rail joints are in service, but on the greater por­
tion of the road standard angle-bars are employed. The 
joints are suspended and are laid broken. Turnouts, or sid­
ings, are about 200 ft. long in the clear. They are all of th e 
through type and are located at intervals of two or three 

EAST ST. LO UIS VIADUCT, SHOWING REVERSE CURVE ON SOUTH APPROACH 
Bents 4 to l2 

E DWARDSVILLE 
VIADUCT 

of 2500 lbs. per lineal foot, while the floors are designed for 
a train of two 50-ton cars. In addition to the viaducts 
mentioned, the only other important overhead construction 
work is the bridge over the Wood River near Alton. This 
consists of a single span 120 ft. long and was built by the 
Kenwood Bridge Company. 

THE TRACK AND ROADWAY 

\1/ith the exception of those on the approaches to the 
viaducts there are no grades on the line steeper than I per 

miles. Elliot semaphore switch stands with oil lamps are used. 

OVERHEAD CONSTRUCTION 

Span wire trolley construction is used on the main line 
and bracket construction on the Edwardsville branch. The 
poles, which are placed roo ft. apart, are extra heavy and 
are of Michigan white cedar. Double trolleys of ooo grooved 
wire are placed 18 ft. above the rail. Lightning arresters 
are located one-third of a mile apart. and in addition to 
having the usual earth ground are grounded to the raiL 
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Direct-current feeders are carried the full length of the line 
and consist mainly of 300,000 and I ,000,000-circ.-mil bare 

NORT H APPROACH O F THE E AST ST. L O UIS VIAD UCT 

" I r I 
S ide E lc-,ation 

Ga1,•,;;uttcrs 

Low tension 
rack 

200 volts to two sub-stations, one located at Granite City 
and the other a few miles south of Alton. The one high­
tension line supplying these sub-stations consists of three 
No. 4 copper conductors supported on lock No. I 8 gla~s 
insulators. The manner in which the high-tension wires 

¾'X 1-1" cross.arm bolt 

STANDARD POLE AND INSULATI O N LAYOUT FOR HIGH­
TENSION \VIRES 

are ,carried on the poles is somewhat unusual. Three cross­
arms, two of which are 3 ft. long and the third 9 ft. long, 

1 are employed. The arms are 25¼ ins. apart and one wire 
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PLAN AN D ELEVATIONS OF T H E TWO-STORY SUB-STATION OF THE ALTON, GRA N ITE & ST. L O UIS TRACTION COMPANY 

aluminum cables. Taps to the trolleys are made at inter­
vals of moo ft. 

HIGH-TENSION FEEDER S AN D SUB-STATIO N S 

Current to operate the line is obtained from the power 
station of the East St. Louis & Suburban Company in East 
St. Louis. From this station current is transmitted at 13,-

is placed on the end of each cross-arm. This arrangement 
throws the three wires into a 42-in. triangle. The cross­
arms are arranged for two circuits, but at present only one 
is installed. As a ,protection against lightning a No. 9 
iron wire, which is grounded every 1000 ft., is carried on a 
ridge pin. At present this wire is run continuous, but it is 
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the intention to cut it in sections to prevent the generation 
of induced currents. 

The two sub-station buildings are practically identical 111 

construction with the exception of the 
fact that the one near Alton is only one 
story high while that one at Granite City 
has a second story. Both buildings have 
concrete foundations, pressed brick 
walls; concrete floors and steel roof 
trusses. In both stations the high-ten­
sion apparatus is grouped on one side of 
the building; the rotary converters are 
on the opposite side, and the switch­
board is located near the rear wall so as 
to face the open spaces between the ma­
chines and the transformers. The high­
tension apparatus, as well as the rotary 
converters, are of General E lectric 
manufacture. 

ployed to supply the forced draft. The rotary converters 
are started from the a. c. side by means of double-throw 
switches through which current at 185 volts 1s supplied. 

A somewhat unusual method was em­
ployed in bringing the high-tension 
wires into the building. Six or 8 ft. dis­
tant from the walls of the building, 
heavily insulated wires are substituted 
for the ones leading up to this point. 
The insulated wires are then carried 
into the building through porcelain 

INTERIOR OF GRANITE CITY SUB-STATION SHOWiNG TRANSFORMERS 
AND END OF THE SWITCHBOARD 

tubes of practically the same diameter as the insula­
tion on the wires. The relative location of all the high­
tension apparatus 111 the stations is such as to permit the 

HIGH-TENSION WIRING IN THE GRANITE CITY SUB­
STATION 

connecting leads between the lightning arresters, switches 
and tranformers to be exceedingly short, as is shown in an 
accompanying reproduction from a photograph. The trans­
formers are air-cooled, two motor-driven fans being em-

LIGHTNING ARRESTERS ON THE SECOND FLOOR OF THE 
GRANITE CITY SUB-STATION 

The Granite City sub-station contains, in addition to two 
400-kw rotary converters, a 200-amp. booster, which raises 
the voltage to 800 and is connected to a separate feeder, 
from which no taps are made until Mitchell junction is 
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reached. The other sub-station is equipped with two 300-
kw rotary converters. 

CARS 

E ight interurban cars, all of the same type, are employed 
in the operation of the line. These cars a re 52 ft. 9 ins. in 
length and 8 ft. IO ins. in width over all. They an: equipped 
with the GE-73 motors and GE multiple-unit systems of 
cont rol. A ll are mounted on Peckham 40-A trucks, having 

INTERURBAN STATION AT THE JUNCTION AT MITCHELL 

38-in. steel-tire wheels. The gearing of the motors is such 
that a speed of 50 miles is frequently attained. 

A car house at Alton is equipped with faci lities for making 
light repairs, but all of the heavy work-such as turning 
wheels, changing gears and winding armatures-is done in 
the shops of the operating company in East St. Louis. A 
one-hour schedule is maintained over the whole line 
throughout the day. The cars are all in what is usually 
termed regular service; that is, they make all schedule stops. 

STANDARD PASSENGER CAR 

No occasion has yet arisen for the inauguration of limited 
service. The regular cars, however, are operated at a speed 
approximately that of cars in limited service on many lines. 

•• 
FACTS AND FANCIES AT LITTLE ROCK 

A ll of the cars of the Little Rock Railway & E lectric 
Company are provided with small cast-iron pockets on the 
side posts which are kept filled with the company's weekly 
publication, "Facts and Fancies." In the issues which are 

gotten up in the form of a folder, measuring about 2,½ ins. 
x 6 ins. , considerable space is devoted to the announcements 
of the theaters, of the skating rink, and of other ,places of 
amusement, while a portion is used by the lighting depart-

HIEU'S.lEIGIITIIIJIIEWIIIOOWfOllOU? 

Hthcre isn't,you might as well 
qui t 3n<l go out of busineNS. 
Well. no; don't de, that-just 
see us about it t ight away, It's 
never too late to mend. 

The light that nev~r fai ls to 
dr;iw busmc~ to yo11 is the clec• 
tric light Up-to-date methods 
of businc!.s require that time 
and thought be put upon the 
qucstinn of showing your goods. 
We have put time and thought 
upon it 

New dcviccs·arc in the market 
which intensify the rays of the 
incandescent, the use of which 
brings out fully the attractiveness 
of the goods and reduces the 
cost to the minimum. 

We have lighting experts who 
will devise a scheme for you that 
will sellyour ChristmaJstock. 

SEE US TO-DAY. 

I : I THINGS DOING I : I 
CAPITAL THEATRE 

Wuk of Durmbu 17th, TM ca,ilal 
OHns 

Ott. 17-21, The Gertrude Ewing 
Stock Company in repertoire. 

Sat., Dec. 2zd, "The Black Crook," 
Matinee and night. 

MAJESTIC THEATRE 
W uk u -17-o6 

Ann Hamiltoo & Co. 
m "Beggars," 

A Mexican Study. 
Hays &Healy, 

•·The Clerk and the Bell Boy.'" 
George "Pork Chop" Evers. 

- Ferry, the Frog. 
Merritt Sisters. 
Louise Adam,, 

Violinist. 
Majestograph. 

SKATING RINKS 
AUOfTORfUM-Markham and Arch 

Streets.. 

COLISEUM-Sixteenth and Main 
Streets. 

Open daily, morrung, aftcrooon and 

Lighting Department 
ZD'ZltT ADVlCli 

1'0BJflBB.ED WJTBOVT CHA.ROS 

HY 

llUNUlll ~ IUlllll!~ 

LO 

One of the great~ conveniences 
manufactured for the modrm home. 

PMt o .. , i,s tM ,rid ro<Hlt. 

PMt oiu i .. the bath room. 

P ut o,u, ii, thr child.rr11's roo• for 

o ni.ild lizht. 

JOU rm 180 ALWAYS WA.ITTB! 

• ON ,ALE AT 

little Rock Railway & Beclric Co. 

U3 West Poartla Strret. 

518 Telephone. 

OUTSIDE PAGES OF THE LITTLE ROCK RAILWAY & 
ELECTRIC COMPANY'S WEEKLY FOLDER 

ment of the company in such a manner as to further its 
interests. All announcements in regard to schedules or 
changes in the railway service are given to the public 
through this medium. 

•• 
ELECTRO-MAGNETIC BRAKING ON SEVERE GRADES 

Some interesting work in electro-magnetic track braking 
has been carried out on an electric railway in Germany 

between Elberfeld and Cronenberg, on 
certain portions of which the grades 
are over Io per cent. The first type of 
brake used required a set ofracks placed 
between the rails with which a gear 
wheel on the car body would mesh. 
When the car attained too nigh a speed 
this gear wheel would release a counter­
weight which in turn actuated a band 
brake. The latter required such heavy 
maintenance expenses that it was re­
moved after four years' service. 

The company is now using an elec­
tro-magnetic track brake with the 
standard shoes of the A llgemeine Elek­
tricitats Gesellschaft. Instead of brak­
ing on the running rails, however, the 
two shoes are applied on a pair of flat 
rails laid in the center of the track 
about 2 ins. above the pavement. Tl-ie 
center rails were preferred because they 
had already been installed in connec-
tion with the rack system, they per-

, mi~ted any desirable area on the mag­
netic shoes, and as the rails are not continuous can be 
placed in circuit in advance to apply automatically when a 
severe grade is reached. Hence, the motormen are in­
structed to swi tch on the brakes at the head of a grade . 

When the electromagnets of the brakes are excited with 
a current of about 30 amps., each brake exerts a pull 
amounting to 1.9 tons, thus increasing the weight of the 
car available for adhesion by some 3.8 tons. The car itself 
weighs empty some Io tons, and when all the seats and 
standing places are occupied the weight is 12.3 tons. 
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MAINTENANCE METHODS AND DETAILED COSTS OF 
CAR HOUSE FIRE PROTECTION IN CLEVELAND 

One of the first electric railway companies to give especial 
attention to the protection of car houses and repair shops 
by the installation of automatic sprinkler systems was the 
Cleveland E lectric Railway Company. An account of the 
sprinkler equipments installed in this 
company's car houses was published 

Just as in all other departments of the company's business 
a system of reports has been adopted which show the 
actual condition of the system, the water pressure and every­
thing else pertaining to it. The ways and means of taking 
care of the system were devised by T. Scullin, the capa­
ble master mechanic of the road. In the first place 
he put upon the foremen at the various car houses the 

THE CLEVELAND ELECTRIC R.Y. CO. 
in the STREET RAILWAY JOURNAL for 
May 19, ~906, but some particulars of 
the method of maintaining thes_e 

Inspector's Report on SPRINKLING SYSTEM a .__ _______ __,,tatlon. 

sprinkler systems, based upon experi­
ence extending over a year or more, 
should prove of interest. So far, there 
have been no fires of any moment to 
test their efficiency in practical use, 

• but such is the care with which these 
protection systems are maintained 
that, without doubt, they would do the 
work perfectly when under trial. 

Not only has the Cleveland E lectric 

No. 2 No. 3 

Week Endin,,._ ________ l90_ 

PRESSURES 'IN POUNDS A....-VALVES 

No.6 ' No. 7 No.S No.9 N o.10 

Air Water Air Weter Air Water Air Water Air Wat,r Air Water 

Railway Company installed a complete 
system of roof and aisle sprinklers, 
but in some of the largest houses di­
vision fire walls were built, some of 

Correc•<--------~--c--

FIG. 1.- BLANK USED TO RECORD VAL VE PRESSURES 

them lengthwise of the houses and some crosswise, with 
automatic fire doors to allow the cars to have free passage 
through the buildings. In addition to this, the standpipes 
<\nd hose lines, chemical extinguishers and yard hose reels 

responsibility of keeping their systems in proper order 
and everything in good shape. Then a general inspector 
was employed to keep a lookout on all the stations. He 
goes over the plants and checks up the reports of the fore­

men at least every two days. This 
man is an expert and of course is 
able to discover any trouble in 
making his inspection. A blank 
( Fig. r) is used to record the 
water and air pressures each day 
in each installation. T his blank is 
signed by the foreman who takes 
the readings and by the special in­
spector. It is then sent to Mr. 
Scull in. As the pressure a lways 
stands close around a certain fig­
ure at each of the stations, it is 
thus possible to see whether the 
systems are properly maintained 
and kept in shape for instant 
work. Since the special inspector 
may drop in at any time, he is a 
check on the foreman, who must 
take his readings correctly. The 
readings arc generally taken be­
tween 9 and IO o'clock in the 
forenoon. 

FIG. 2.-INTERIOR OF WINDERMERE CAR HOUSE, SHOWING SIDE LINES AND 
TROLLEY TROUGHS 

All systems must, of course, 
have two sources of water sup­
ply, that is, either two large 
tanks or a tank with reliable 

that had been in use before were retained and may be used 
to extinguish fires that have not gained enough headway to 
open the sprinkler heads. 

It might be supposed that , once the sprinkler system is 
installed, :t will take care of itself, hut this is not true. As 
in all other matters of equipment, the feature of mainten­
ance and care asserts itself. All of this apparatus is care­
fully inspected and tested regularly, that the management 
may be certain it is in perfect working order at all ti mes. 

city connection. During the winter carefu l attention is 
required to prevent the water in these tanks from freezing 
In stations where steam is used for other purposes, a coil is 
placed in the bottom of the tanks and steam is passed 
through it from three to five hours a day, depending upon 
the severity of the weather. The water is usually kept at 
about 65 <legs. F. Five of the houses are provided with 
steam, but in the others gas hot water heaters are used. 
These gas heaters are similar to those used in heating houses 
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where gas is used as a fuel. T hey usually consist of an en­
closed coil of copper or other pipe around which a blaze 
fro m a gas burner circulates freely. The blaze coming into 
close co ntact with the water heats the water very rapidly. 

To ascertain the temperature of the water in the tanks, a 
¼ -in. pi,p e extending 12 ft. through the water in the tank 
is car ried down the side of the main water pipe to 
the inside of the tank riser house, where an ordinary hot 

FIG. 3.- E N CLOSU RE FOR VALVE WITH D OO R O P EN A N D 
L A J\IPS I KSID E FOR HEATI NG. O UTSIDE AR E THE 

RISE RS T O R OO F A N D SIDE LINE SP RI NKLER PIPES 

water thermometer is attached to it. By drawing off a 
small amount of water , the th ermometer will register the 
correct temperature. The readings have been co mpared 
often with the actual tank r eadings to ascertain their cor­
rectness. T h is plan has been fo und the most satisfactory 
of several that have been t ried and requires less effo rt in 
getti ng th e readings. N o system of reports has been form­
ulated to record these temperature readings, but they could 
be incorporated with the pr essure readings, if found neces­
sa ry. 

Both the dry and wet pipe systems of sprinklers are used 
but the fo rmer is fo und in all the car houses on account of 
absence of heat and danger of freezing. In the shops the 
wet pipe system may be employed without danger. As is 
known, in th e dry pipe system the ,pipes are fill ed with air 
kept at a suffi cient pressure to counterbalance the water 
pressure at a double-seated valve which is always located 
close to the floor or at some other easily accessible point. 
When th ere is sufficient heat to open a valve, the air dis­
charges and the water , having noth ing to retard it, rushes in, 
T hi s trips the main valve, allowing the water to flow into 
the pipes. A t the same time an electric alarm sounds. 

I n houses where there is no h eat and where the supply 
pipes come up from the ground th ese large valves and other 

apparatus containing water are enclosed and heated by pass­
ing current through five ordinary lamps such as are used for 
lighting cars. Car lamps that have been pretty well burned 
out and usele ss for lighting are utilized for this purpose. 
In addition oil lamps are ke pt in certain of the enclosures, 
and if the temperature gets low they are lighted. Steam 
heat or electric heaters are used elsewhere. 

Each of these enclosures is furnished with a thermometer. 
so that the temperature may be ascertained at any time, 
and careful attention is paid to this point. During the 
summer and on warm days in winter these dry pipes are 
tested by letting the water into them, afterward thoroughly 
draining it off. Leaks and poor sprinkler heads are also 
found in this way when the temperature will permit. In 
some of the houses the enclosures for keeping the pipes and 
va lves warm contain two valves and some only one. Where 
the sections of piping to be supplied could be conveniently 
arranged so that their valves could be placed in pairs, this • 
was done, as the expense is reduced somewhat by this 
method. In the Rocky River car house it was found im­
possible to bring up the pipes in enclosures near the wall, 
as in the other cases. The valves were therefore placed in pits 
beneath the floor. These pits were built of concrete and are 
heated in the same way as the enclosures. 

The valves for closing the roof sprinklers in the paint 

FIG. 4.- DRY PIPE VALVE IN ENCLOSURE BUILT ON OUT­
SIDE OF CA R HOUSE, SHOWING ELECTRIC AND OIL 

LAMPS F O R HEATING 

shop and other sections of the Lake View plant, where the 
wet-pipe system is used, are 18 ft. or 20 ft. above the floor. 
The old plan of reaching them was by means of a ladder 
Master Mechanic Scullin has arranged a sprocket wheel, in 
place of the usual valve wheel, with the chain dropping 
within easy reach of a man on the floor. This is not only 
more convenient, but requires less time to open or close the 
valve, and it can be done as effectually as in the old way. 
All car houses are also equipped with electric indicators. 
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For keeping up the air pressure in the pipes, standard com­
pressors, such as are used on the cars, are employed. This 
is done because a stock of ;parts is always kept on hand. 
Usually the systems require pumping up about every three 
days. The city water pressures 
vary in different localities, so the 
air pressure is regulated to suit 
the water. 

When it was decided to equip 
the houses it was found that the 
city had not provided pipes suf­
ficiently large to supply enough 
water to many of them, and it 
was necessary for the company 
to put these in. As a charge is 
made for all connections, the 
expense thus incurred was 
charged back to the city, but a t 
the same time the work took 
time and involved considerable 
trouble. 

joint is used in the water pipe near the point where it enters 
the car house. As will be seen from Fig. 2 , it consists of 
a hard maple washer boiled i11 parafin e, held between the 
flanges of the water pipe by insulating bolt s. These bolts 

In all the houses the pipes are 
divided into sections and each is 
supplied with water from a sepa­
rate pipe. As it is obvious that 
outside control is necessary in 
event of fire there are valves on 
the outside of the buildings, 
numbered the same as the sec­
tions, where the water may be 
turned off. There are also 

FI G 5.- I NT E RI O R OF WI NDER MERE CA R H OUSE, SHO WI N G ROLLER FIRE D OO RS 
ROLLED UP 

valves inside, where the water may be turned off, either 
from the roof lines or the transom lines or both. 

The aisle sprinkler pipes are hung on adjustabl e hands 
1¼ ins. x ¾ ins. In some cases single hangers are used, in 

are covered with rubber hose, and are pro vided with fib er 
and machine washers on the outside. 

COST 

The Grinnell sys tem, furni shed by the General Fire Exti n-

FIG. 6.- E XTERIOR OF WI N DERMERE CAR H OUSE, SH O W ING P R ESSURE TANK 

other cases a double hanger is employed. In still other 
cases double lines were formed by placing the heads on in­
verted T's. This latter arrangement is followed only where 
the tracks were so far apart that one line of aisle sprinklers 
would not protect the cars on both tracks. 

As a precaution against possible electrolysis, an insulating 

gui sher Company, is used throughout. The work was 
done on contract at a total expenditure of $128,428.56. Of 
this $121 ,823.09 was for the sprinkler systems alone and the 
remainder, $6,605.47, went for miscellaneous equipment and 
all articles that were required in addition to the work that 
was done by the contractors. The fire walls and automatic 
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fire doors entailed an expense of $13,908.08, making a total 
expense of $142,337.64. 

On a basis of area the cost of equipping the houses with 
sprinklers was between 23 and 24 cents a square foot. This 
is exclusive of the cost of fire walls and miscellaneous ex­
penses. But the work was done some time ago and since 
then the prices of materials , especially pipe, have advanced 
very materially. In all probability the cost at the present 
time would be very much larger than is given in, the figures 
herewith. The reduction in insura nce rates secured through 
the protection was such as to pay for the installation in six 
years. 

DETAILS OF THE CONSTRUCTION AT EACH HOUSE 

The \Vindermere car house, originally divided lengthwise 
by a solid brick wall, was furnished with a fire wall across 

--!)½.'.'.__ __ _ 

_ --- _--11"--· 
:;:;''Bolts 63.( long 

The Superior A venue house has 637 heads, 444 on the 
lower and 193 on the upper lines. A 1 ow of open sprinklers 
has been arranged across the rear end of this house on the 
outside to form a water curtain for the p,rotection of cars 
inside should fire occur in the yard, where many cars are 
stored. . A fire wall was built lengthwise through the center 
of this building, dividing it into two parts. This was done 
at the suggestion of the railway company, as the insurance 
companies do not insist upon division walls in sprinkled car 
houses. The location of the lines is the same as in other 
houses and are cared for and maintained in the manner al­
ready described. 

At the \Vest Madison Avenue house 651 heads in all are 
used. This building has doors at the ends, which serve as 
a protection from air currents in case of fire. This is an 

1-:1-:(' 
-~-

~ ~ 01 

Fiber Wash er 

Section A-A.,, 

FIG. 7.- INSULATING JOINT FOR WATER PIPE, CLEVELAND 

the building. dividing it into fo ur sections. Automatic clos­
ing fire doors with fusible links are used at each opening. 
T hi s house has the dry pipe system and is protected by pipe 
lines carrying 1596 sprinkler heads. On the west side of 
the house are several tracks where cars are sometim es stored. 
To overcome this exposure all the windows on that side 
were bricked up. The enclosures for the dry valves are built 
on the outside of the side walls but open on the inside. 

At Lake V iew 2029 heads are used, but for the most part 
the sprinkler system is installed in the shops, the cars being 
stored in an open yard. In the mill room and machine shop 
the sprinkler lines are located overhead, but in the erecting 
room, paint shop and motor department both the overhead 
and drop lines are used to take care of the cars that are 
constantly kept in these departments while repairs are being 
made. The wet pipe system is used here, because the build­
ings are always warm and there is no danger of the water 
freezing. 

important adjunct, but cannot be used in all houses, because 
of the arrangement of the tracks. 

At Willson Avenue the car house was divided into three 
sections by walls which the company had built. This build­
ing is provided with 1130 sprinkler heads. 

The windows were taken out of one side of the Lorain 
A venue house and the side bricked up solid, where cars are 
stored. This house is provided with 1815 heads, arranged 
in the same way as in the other buildings. 

At Miles Avenue, where many sprinkler tests took place, 
the large brick house is divided into two sections by a 
fire wall built across it, with automatic fire doors, as in 
the Windermere houses. The number of heads used in this 
building is 1567. 

The South Brooklyn house has 785 heads. 
At Rocky River the large brick car house is equipped 

with 1755 heads, while the Cedar Avenue house has 1668. 
The St. Clair Avenue house is built of wood. It is 
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equipped the same as the others and has a water curtair, 
at the rear, like the Superior Avenue building. 

On Payne Avenue the company has a brick building 
which was equipped with 890 heads. 

The cost of these improvements in detail is as follows: 

Sprinklers 
Cedar ................... $u,289.75 
West Madison . . . . . . . . . . 9,278.25 
Lake View .......... -. . . . 12,157.39 
Lorain . . . . . . . . . . . . . . . . . . 13,187.00 
Miles . . . . . . . . . . . . . . . . . . . 12,366.50 
Payne . . . . . . . . . . . . . . . . . . 5,530.00 
Rocky River . . . . . . . . . . . . u,483.70 
St. Clair . . . . . . . . . . . . . . . . 6,332.50 
South Brooklyn . . . . . . . . . 7,741.00 
St1perior . . . . . . . . . . . . . . . . rn,092.00 
Willson . . . . . . . . . . . . . . . . . rn,665.75 
Wi11dermere . . . . . . . . . . . . . II ,599.25 

Fire Walls 

$5,380.00 

5,932.29 

2,495.79 

The miscellaneous expenditures were not gotten out in 
detail, but as they are only a small portion of the entire 
amount, it can be seen in about what proportion they might 
reasonably be distributed among the car houses. 

At the Windermere house a hose house is maintained 
some distance from the main building, where a long hose 
is kept for the ,purpose of putting out fires in the cars on 
the outside of the building. The same plan is used at the 
Lake View, where cars are stored in large numbers in the 
yard. At Holmden Avenue, where there is no building, 
four hose reels are kept for this purpose. The hydrants 
are sealed by the city, after being used, in order that em­
ployees and others may not use them for any other than 
fire protection purposes. 

Chief Engineer E. J. Cook had charge of the installation 
of the entire system for the company, and devised several 
plans for greater convenience and economy in the installa­
tion and maintenance of the system that had been provided 
for. 

•• 
WESTERN SOCIETY OF ENGINEERS DISCUSSES STOR­

AGE BATTERIES 

"The Application of the Storage Battery for Lightmg 
Power and Railway Service" was the subj ect of a paper 
presented by J. M. S. ·waring, of the E lectric Storage Bat­
tery Company, at the regular meeting of the Electrical Sec­
tion of the Western Society of Engineers held in the Monad­
nock Block, Chicago, March 15. Mr. \Varing separated 
battery installations into two classes, those for railway and 
power service and those for lighting servi ce. Installations 
for railway and power service were further subdivided into 
power house and sub-station batteries and line batteries. Mr. 
Waring went at some length into the question of regulating 
batteries, and outlined by means of charts the different 
methods. The use of differential boosters, constant-current 
boosters and the carbon regulators was taken up. The dif 
ferential booster, he said, had the advantage that when the 
load increased beyond that for which the series fields were 
designed it was necessary to shunt the fields and thereby 
impair the regulation. With the carbon regulator, however, 
increased loads could be cared for by simply substituting a 
larger solenoid. 

Mr. Waring said that when a battery was installed to 
keep the generators working at an efficient loading the 
losses due to conversion were almost negligible as comp·ared 
with the increased economy of the plant. Later in the dis­
cussion he stated that batteries sometimes worked at an 
efficiency as high as 90 per cent. Line batteries, he said, 

frequently saved more than their cost in feed wire. In in­
dustrial railway work, where the locomotive is required to 
work continuously for several hours without opportunity 
for charging th e batteries, he said the size and capacity of 
the battery installation often made the installation of bat­
teries prohibitive. Where the service required of the loco­
motive was such as to permit charging at frequent intervals, 
however , batteries could often be used to a great advantage. 
He cited one instance where the loco motive was required to 
make a two-minute run and was then a llowed to stand two 
minutes. In this case only a comparatively small battery 
installation would be required, as chargi ng could be effected 
at the end of each run. 

With regard to the life of battery plates the discussion 
brought out the statem ent that in the most severe railway 
service the positive plate would last about four years, while 
the negative plate had a greater life. In less severe work 
plates would last seven years or longer. 

Reference was made to the batteries on the gasoline­
elect ric car of the St. Joseph Valley Traction Company, 
operating out of Lagrange, Ind. T his car, which was de­
scribed in the STREET RAILWAY JOURNAL, Apri l 8, 1905, was 
burned a few months ago in a car house fir e. The batteries. 
however, operated successfully for more than two years. As 
an evidence of this the company placed an order for a larger 
installation for a second car. The car made two trips per 
cl ay over the line, and during the time it was in operat ion 
the batteries enta iled no expense and the repairs on the car 
were trivial. T he power co nsumption with the car hauling 
a 25-ton trailer wa s about 45 watts per ton-mile. 

•• 
CONVERTING OPEN TO CLOSED CARS AT HOT 

SPRINGS, ARK. 

During the past season several open cars have been con­
verted to closed cars in a rather novel manner by Edward 
Harden, superintendent of the Hot Springs Street Railroad, 
Hot Springs, Ark. A n accompanying reproduction from a 
photograph shows one of the converted cars. They were 
formerly provided with running boards and openings be­
tween the posts extending to the floor, and in fact were of 

O P EN CAR CHANGED TO A CLOSED CAR 

the customary open car type with the exception that they 
contained center aisles and central openings in the bulk­
heads. In converting them a belt rail and sash rail were mor­
tised into the posts, and over these were placed sheets of 
No. 14 gage steel. These sheets are 30 ins. wide and extend 
the full distance between the side sill and the sash rail 
and one-half the length of the body of the car. They were 
secured in position by bolting them to the posts with stove 
bolts spaced 1_½ ins. apart. Sashes were fitted between the 
posts in such a manner that they can be removed in summer. 
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THE REINFORCED CONCRETE VIADUCT OF THE 
RICHMOND & CHESAPEAKE BAY RAILWAY 

AT RICHMOND 

An account was published on page 986 of the STREE1 
RAILWAY JOURNAL for June 23, 1906, of the plans of the 
Richmond & Chesapeake Bay Railway Company. This is 
a single-phase line of which Frank J . Gould, of New York, 
is president, and which is building a single-phase road 15 
miles in length from Richmond to the Chesapeake Bay. 
It is to be supplied with a 6600-volt catenary trolley and 
the cars will be equipped with four G E A-603 single-phase 
motors on the multiple-unit system. All grades are less 
than r per . cent., and long, easy curves are used in every 
instance, except on the viaduct entering Richmond. The 
co_mpany expects to do a mixed freight and passenger 
business. 

T he road enters Richmond almost directly from the north, 
over an elevated structure 2800 ft. long and ranging in 
height from r8 ft. at either end to 70 ft. where it crosses a 
small stream known as Bacon Quarter Branch. A riveted 

rectangular cross-section supported by towers. Each tower 
is made with two vertical bents, each having two columns 
6 ft. 9 in. apart on centers at top and battered r to ·6. They 
are of square cross-section and reinforced with from four to 
nine steel bars, the steel being placed for transverse strains 
only and the concrete to take the compression. The longi­
tudinal struts and transverse braces are all horizontal. 

The girders follow the grade and are rectangular in cross· 
section, except at the span across Marshall Street, where 
the desired depth could not be used on account of the city 
limiting the company to a clear headway of 14 ft. These 
girders could not be made deep enough to take care of the 
bending movement, and as the railway company did not 
care to get any higher than was absolutely necessary, it 
became a problem of the designing engineer how best to 
span this street. It was found that with girders 6 ins. deep, 
the depth allowed here, that the beam wo1.1ld not contain 
enough concrete to take the compression stresses. A T­
shaped beam was finally decided on. 

The spans vary in length from 23 ft. 6 ins. to 67 ft. 5 ins.· 
center to center bents, the longer spans being used at the 

CLAY STREET SPAN COJvIPLETED WITHO U T TRACK. SPAN 6, FT. 5 I NS. CENTER TO CENTER . 
girder viaduct was first considered, but was rej ected on ac-
count of the present high first cost and cost of maintenance, 
as well as the difficulty of double-t racking such a structure, 
should this become necessary. A wooden trestle with steel 
girders spanning the streets only was then planned and car­
ried so far as to have lumber ordered and partially delivered. 
The great danger of such a structure being destroyed by 
fire, as well as the necessarily temporary character of wood 
construction caused the officers of the company to turn to 
reinforced concrete as a modern, st rong, permanent and 
handsome construction. The design accepted was submit­
ted by the New York branch _of the Trussed Co ncrete Steel 
Company, of which B. J. Greenhood is chief engineer. This 
company was to furnish all steel for construction under the 
Kahn system of reinforcing concrete, and J ohn T. Wilson, 
of Richmond, Va., was the successful contractor to do the 
construction work. 

The viaduct was designed to carry a train of cars each 
54 ft. long over a ll and weighing 150,000 lbs. on four­
wheeled trucks placed 33 ft. center to center. The wheels 
on each truck were 7 ft. on centers, and thus the nearest 
wheels of the adjoining cars were 14 ft. center to center. 

The design consists essentially of a system of girders of 

crossings of the Seaboard Air Line Railway and streets 
which had to be crossed with a clear span. Expansion in 
the structure is taken care of by expansion joints placed at 
intervals of about 200 ft., consisting of a grooved steel plate 
on top of the bent, on which a planed steel plate on the 
bottom of the girder slides, while a sliding toggle near 
top of girder prevents any tendency to turn the girder. On 
account of unavoidable circumstances, it was necessary to 
fut two seven-degree curves in the viaduct, both in the 
same direction. The grade is upward from the north end 
of the viaduct to about 200 ft. from the terminal, at which 
point it becomes level. The grade on the tangent is plus 
r.ro per cent., and on curves plus 0.7763 per cent., there 
being a total difference in elevation of 25 ft. between the 
two ends of the structure. 

The concrete, of a r :2 :4 mixture, was figured for a com­
pressive stress of 500 lbs. per sq. in. and shear of 50 lbs., 
while the steel used was given a tensile stress of 16,000 lbs.; 
compression, 60,000 lbs. and shear of ro,ooo lbs. per sq. in. 
of cross-section. The modulus of elasticity of concrete to 
steel was taken as r : 12 and the percentage of steel to be 
less than I ,45 per cent. 

Work on the viaduct was begun in the latter part of May, 
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1906, and was quite slow until the contractor got a system 
of operations fully established. Work was started at two 
points, the northern end and about the middle, and both 
forces worked southward. The footings for the columns 
were first put in, having four ¾-in. rods projecting 4 ft., 
around which the column was built, and also a 1)0cket left 
for the bottom of the column. The foundations were either 
hard clay or compact gravel, and were calculated for a 
pressure not to exceed 6000 lbs. per sq. ft. As the structure 
was designed so that it could be readily double-tracked 
when necessary, the footings were made twice as large as 
they would have been if designed simply for a single track, 
and a 4-ft. stnmp of a column was left on which the future 
double-track column will rest. When traffic justifies dou­
ble tracking the viaduct, it will be easy to construct an ad­
ditional girder with proper supports, on one side of the via­
duct, shift the track so that it will be supported by the new 
girder and one of the original girders and carry the traffic 
on this track during the construction of the additional girder 

-

These buckets were lifted by means of a traveling single 
boom derrick, seated on top of the viaduct, and a hoisting 
engine. The struts were poured from wheelbarrows from 
the top of the structure through a 10-in. hinged pipe of 
galvanized iron. Concrete for the girders and floor was 
hoisted on wheelbarrows by double cage towers to the top 
of the viaduct and wheeled to position on runways on the 
forms. 

The forms were made of 2-in. lumber, dressed on one side, 
and as much of the lumber as possible was cleaned and 
used again after forms were pulled down. The forms on 
the sides of the girders were removed at the end of a week, 
but those on the columns and the supporting fa lsework of 
the. g irders were left in place thirty days longer if the 
lumber was not needed. 

The smaller girder forms were supported by fa lsework, 
consisting of 4-in. X 4-in. pieces placed 3 ft. 011 centers along 
the viaduct and resting on planking placed on the ground, 
which had been leveled to firm bearing. Under the heavier 

1 •a -.. ___ _ 
- ~ 

CROSSI NG OF SEABOARD AIR LINE RAILWAY AND OAK STR EET AFTER THE FORMING WAS R EMOV ED 

and new track on the other side. Cored holes are provided 
to take care of fastening new work to the old when double 
tracking is begun. The footings were carried down a uni­
form depth of 4 ft., unless extra depth was required to get 
suitable foundations. 

The contractor supplied suitable equipment for two con­
crete gangs, consisting of two No. 23/2 Smith concrete 
mixers, two hoisting engines, elevators, buckets, etc. But 
it was found that while one force was erecting forms the 
other was putting in concrete, and, therefore, one mixer 
was taken away to other work. , After the erection of the 
forms the columns, up to the bottom of girders, and contigu­
ous struts were poured at one continuous operation, so as to 
make them monolithic. Next the girders and floor were 
put in in the same manner. At first the attempt was made 
to pour columns from the top, but owing to the difficulty of 
properly ramming and working the concrete through the 
reinforcing Kahn bars, this method was abandoned. The 
column forms were then built in a U -shape and the fourth 
side built up in sections as the concrete was poured. 

Dumping buckets holding 3 cu. ft. and built for this ex­
press purpose were used in dumping into column forms. 

girder fo rms, at street crossings, the fa lsework was made of 
6-in. x 6-in. timbers and the struts were supported by 4-in. 
x 4-in. pieces, placed at distances to suit the weight carried 
Owing to the great height of the structure throughout a 
considerable part of its length , a prodigious amou nt of lum­
ber was used in the forms a nd shoring. Approximately 
456,000 ft. B.M. was used in the entire job, or about 16,500 
ft. B.M. to eac h 100 cu. ft. of concrete. Of course, at 
street crossings, and espec ially at Clay Street, where a 
double-track street car line was crossed, and at the Seaboard 
Air Line Railway crossing, special provision had to be made 
to carry the great weight of gi rders. It is notable that in 
spite of the great weight of these girders, being con­
siderably in excess of 50 tons each, the forms were erected 
and concrete put in place without delaying a train or street 
car. The cement used in the entire work was A tlas Port­
land. The stone was g ranite, crushed so that all would 
pass through a one-inch ring, and was thoroughly screened. 
The sand originally was obt~ined by dredging in the Appo­
matox River at Petersburg, and was of good quality. In the 
early stages of the work , comparative tests were made of 
mortar made from Petersburg sand and from screenings 
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from the granite crushers at a neighboring quarry, and as 
the granite dust showed a superior tensile strength of from 
20 to 50 per cent. over the sand, it was adopted and used in 
at least 80 per cent of the work. 

The concrete in the footings was made of a mixture of 
one part cement, three of sand and six of stone, except that 
iµ wet pits near Bacon Quarter Branch, more cement was 
added. In all of the rest of the work a 1 : 2: 4 mixture was 
used. This was made quite wet and the concrete was thor­
oughly worked into the reinforcement with spades and 
rammers. No concrete was allowed to go in that had .stood 
as long as fifteen minutes. 

After the forms were removed, porous places in the 
cement were plastered up with 1 : 2 morta r and a finish of 
sand and cement applied with a brush was required. 

The track rests upon 6-in. x 12-in. heart pine stringers, 
placed over the girders on each side. The cross-ties are 
8 ins. x 8 ins. x 9 ft., spaced 12 in. on centers, and are oak. 

CORRESPONDENCE 

NOTES ON SPEED-TIME CURVES 

NEW YoRK, March 25. 1907. 
Editors STREET RAILWAY JOURNAL: 

I have read with interest Mr. Tracy W. Simpson's com­
munication crit(cising and commenting upon my "Notes on 
Speed-Time Curves" published in the STREET RAILWAY 
JOURNAL of March 2, 1907. 

A few more "notes" from me seem to be "in order," under 
the circumstances. 

The most interesting and significant statement in Mr. 
Simpson's communication is the admission, in the last para­
graph, that he ''never tried the chart niethod." I was fully 
prepared for this information. Indeed it would have been 
very hard for me to believe that he could have tried the 
method. I felt sure that if he had had even a limited prac­

tical experience with it, the tenor 
and tone of his original "notes" 
would have been quite different. I 
might "rest_ my case" at this point_ 
but I am incited to go further by 
the rather confident manner in 
which Mr. Simpson proceeds to 
criticise a method admittedly un­
tried by him, and the ease with 
which he shows it to be inferior to 
his own. His confidence and frank­
ness are commendable. I regret 
that I cannot agree with him on 
many points; indeed, I must dis­
agree more or less emphatically 
with him on certain points. 

AK STR EET, 

After reading Mr. Simpson's 
"notes" and his presentation of the 
"theory" of speed-time curve plot­
ting, one can underst '.l.nd that his 
views regarding the burdening ef­
fect of "certain refinements in the 
theory and in the method of ap­
plication" are natural enough to 
him; but, unfortunately, that does 
not make them true or make them 
acceptable, except, perhaps, to CR OSS I NG O F THE SEAB OA RD AIR LINE RAILWAY AND 

SHOWING FALSE WORK 
those wl:o know nothing at all of 

the subject. The theory may be extremely simple; but that is 
no excuse for garbling or suppressing it altogether. There 
is a true and a fictitious simplicity; and we all know that 
nothing is so insidious, so misleading, so mischievous as the 
simplicity which is fictitious. A straight line may be the 
shortest distance between two points, geometrically, but it 
may also be the worst possible "route," practically, between 
these two points. The old adage that "fools rush in where 
angels fear to tread" was first invented decades ago, and it 
has been used ever since, with special reference to the poor 
unfortunates who allow themselves to mistake the "appear­
ance" for the "reality" of simplicity. There happens to be, 
by the way, a very good specimen of this kind of simplicity 
in Mr. Simpson's own presentation of the theory. He de­
scribes V as an "arbitrary" interval of speed during which 
A is practically constant (see STREET RAILWAY JOURNAL, p. 
245). He further says: "V is best chosen at ab'out 5 m 
p. h. for the low speeds and 2 or I m. p. h. as the maximum 
speed is approached." Not a word is said about any reason 
why V should not be taken at any constant value or why it 

Every 5 ft . a ¾ -in. bolt, imbedded 9 in. in concrete, goes 
up through the stringer and tie, while half-way between is 
a bolt through the stringer only. The holes in the stringers 
were 2 in. in diameter and afterwards were filled up with 
1: 3 mortar. This was to facilitate the placing of the string­
ers and also to prevent any tendency of the bolts to rust off 
where they come out of the girder. On the outside of 
curves a 12-in. x 12-in. stringer was used, thus giving the 
proper elevation of the rail, which was full at the beginning 
and end of curves and dropped off ¼ in. to each foot. 

T he guard rail is of 8-in. x IO-in. pine, dropped 2 ins. 
between the ties. A walk-way is provided on th-.:! west side 
of the viaduct by using a 12¼ -ft. tie every 5 ft. and a neat 
hand rail of angle posts and pipe is added for safety. The 
supports for the trolley wire will rest on 8-in. x 14-in. x 
r6-ft. oak ties, placed every 60 ft. on tangents and 30 ft. on 
curves. 

J. H. McLure, chief engineer of the railroad, who fur­
nished these notes, has given much personal attention to 
the detail of both design and construction of the viaduct. 
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should vary with any conditions. After giving this simple 
"theory" he proceeds to discard it himself in the very next 
paragraph by taking V = 29.5 m. p. h. He makes no 
apologies or explanations for this discrepancy between his 
"theory" and his "practice." Those who happen to know 
the whole theory of the subject know, of course, that Mr. 
Simpson's practice of taking V = 29.5 m. p. h. is entirely 
warranted for that portion of the speed-time curve, and that 
portion only. They also know why They also know why 
and how much the value V must be reduced in all other 
portions of speed-time curve. They also know that even 
the lowest value (r m. p. h.) given in Mr. Simpson's simple 
"theory" is still much too large for certain portions, in 
many cases. Any reader whose knowledge of the theory 
of this subject has been obtained wholly from Mr. Simp­
son's "notes" must be highly gifted if he can answer these 
questions intelligently. Moreover, if he can, with merely 
the· instructions therein given, prepare interpolation charts 
such as shown in Figs. 2, 3, etc., or plot speed-time curves 
such as shown in Fig. 8 of Mr. Simpson's notes, without 
making serious errors, he must be something of a genius. 
The errors of 3 per cent or 5 per cent which Mr. Simpson 
so much dreads from uncertainties as to train-resistance 
values might perhaps be made to appear relatively small, in 
some cases. 

It is already apparent that the extremely simple theory of 
Mr. Simpson is ridiculously incomplete. 'vVe shall see pres­
ently that it is, also, not quite as simple as it seems at first 
glance. In reality, this alleged theory amounts to a partial 
explanation of an incomplete formula, with a set of values 
for the quantity V which, so far as the theory given is con­
cerned, are fixed empirically, although it is well known 
that these values do have a scientific, rational, mathematical 
explanation and determination. Mr. Simpson may possibly 
be able to present the corhplete theory without the notation 
or the methods of the calculus, but, certainly, he has not 
done it yet. His V and his t are "incrc111c11ts'' with the 
"symbol" left off. - They would both be recognized and un­
derstood much tetter if he retained the symbol of a "differ­
ence," infinitesimal or finite, and if r,e had written dV or Do V. 
and dt or Dot. Any engineer who does not know at lea st 
that part of the ''alphabet" of the calculus is, in my opinion, 
out of his sphere entirely in the art of plotting and using 
speed-time curves intelligently. The calculus method shows 
easily and clearly where and why and to what extent errors 
are introduced by making the Yelocity increments, Do V (i. e. 
V according to Mr. Simpson's notation) finite instead of 
infinitesimally small. Mr. Simpson is not very explicit 
here, as we have found. Since he can presumably make 
such matters very clear without any "burden" of calculus, 
there is an excellent opportunity for him to distinguish him­
self right here. 

Mr. Simpson is right in his contention that I neglected 
to give him due credit for using one more factor (besides 
9r.3), namely, the number of tons of train-weight per 
motor, in transforming the scale of ordinates of his "general 
speed-tractive-effort curves." The truth is that I did not 
attach so much importance to this innovation as he, ap­
_parently, does, and I did not wish to lengthen unduly my 
previous communication by a discussion of it. 

I am very glad, however, to be reminded of my seeming 
neglect of this factor, because I see now that it does really 
make more difference than I had thought at first. It is 
much more objectionable and makes his method less prac­
tical than I had supposed. His alleged short-cut around 
the chart method is, in reality, a more devious and lengthy 
route than I had believed. 

Mr. Simpson's categoric statement to the effect that, with 
the chart method, a new chart of coefficients must be plotted 
for each specific case, or "for each particular case of weight 
per motor, as well as gear-ratio," is of course due to and 
reveals his want of familiarity and experience with the chart 
method. It also reveals a certain lack of sagacity. The 
reference to "proportional dividers" in my previous com­
munication should have served as a hint of possibilities 
which are damaging to his cocksure statement. Even if 
Mr. Simpson's statement were entirely true, however, his 
method would still be, both theoretically and practically, in• 
ferior to the chart method. 'vVe can see easily and clearly 
that the alleged great advantages of the "general curves" 
are not worth the price which has to be paid for them, pre 
cisefy because the factor ( tons per motor) of which Mr. 
Simpson is so proud enters into the scale of ordinates. 
The introduction of this factor complicates greatly the ,pro­
cess of predetermining the time-interval values (t) when­
ever grades and track-curves have to be considered. In 
fact, the method is probably too cumbrous and tedious to 
be used for plotting speed-tim e curves directly. Its func­
tion is probably restricted, even by Mr. Simpson, to the 
preparation of interpolation charts by means of which the 
re:tl work is done, by the interpolation method, devised and 
first published by me. Whenever a grade or curve has to 
be taken into account, Mr. Simpson's equation for t (given 
on p. 245) and also his slide-rule setting (see diagram on 
p. 244) lose their "extreme simplicity" because the term 
A in the denominator must now be increased for "down" 
grades and decreased for "up" grades, by an amount equal to 

20 GT 

M 

where G = grade percentage, 
T = total tons of train-weight , 
M = number of motors per train, 

T 

or 20 G w 

w = - = number of tons oi train-weight per motor. 
M 

Thus, as we see, the introduction of the prized factor (w) 
in the scale of ordinates of Mr. Simpson's Fig. r forces him 
to introduce it also in his equation every time that a grade 
has to be considered. Since, as is well known, the in­
creased train-resistance due to track curvature can be and 
is most conveniently expressed in terms of an equivalent 
"up'' grade, the occurrence of track-curves also necessitates 
the same procedure. It would seem, then, that Mr. Simp­
son's theory and method lose much, if not all, of their 
extreme simplicity the moment he has to leave a straight and 
level track, and has to reckon with curves and grades. 
Now, it is ,precisely in such a case that the chart of coeffi­
cients is valuable and practical. It enables grades and 
curves to be "reckoned with" as easily and as quickly as if 
the track were, straight and level. This is because the 
equivalent acceleration values for grades can b~ represented. 
on a chart of coefficients, by straight lines which are 
parallel with the axis of x (i. e., the axis of velocities) and 
whose distances from that axis are always the same. On 
Mr. Simpson's "general curves" the distance for any grade 
would vary with w, the tons per motor. The "grade-lines'' 
can be located once for all on a chart of coefficients. They 
change, for the same grade, every time that w ( tons per 
motor) changes, on Mr. Simpson's "general curves.'' On 
a chart of coefficients, grades and curves are automatically 
included in the computation by simply taking the p-roper 
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grade-line as a new axis of x. Thus, suppose we have a 
"down" grade of - G = - 1.57 per cent, on a curve of 
3 <legs. (having an "equivalent" grade-effect of + 0.12 per 
cent). The net ' 'equivalent" grade will be 

- 1.57 + 0.12 = - 1.45 per cent. 
If we assume the x-axis of the chart of coefficients to be 

displaced doc,mward to the "grad~-line" corresponding to 
- G = - 1.45 per cent, then, clearly, every ordinate value 
of the "coefficient" curve, measured from this new axis, will 
be proportional to the sum of the accelerat ions due to the 
motor and to the grade. If the net equivalent grade were 
an "up" grade, the x-axis would be displaced upward to the 
+ 1.45 per cent grade-line and the ordinate value would 
then be equal to the difference between these accelerations. 
On deducting, from this sum or difference, the equivalent 
acceleration of train-resistance, we obtain the "actual" ac­
celeration value, by reference to which the time-increment 
is calculated. This is all done by means of dividers; and it 
is found, practically, that grades and curv~s make ,but little 
difference, if any, in the time required. The operation 
takes no more time than is required by Mr. Simpson to 
obtain, from his Fig. 1, by dividers, the difference between 
the ordinates of hi s general tractive effo rt and train-resist­
ance curves. In much less time than Mr. Simpson requires 
to " translate,'' as he must, his divider measurements into 
"pounds per motor," by the ordinate scale of hi s "general 
curves," the entire operation of obtaining the time-interval 
itself has been completed, by the chart method, by the simple 
pro.cess of transferring the dividers to the chart of recip­
rocals and reading off the time-value, according to a scale 
which is always large and therefore can be read to fractions 
of a second without hesitation or eye-strain. After he has 
translated his divider measurement, Mr. Simpson still has a 
slide-rule manipulation and reading to make, even when 
the track has no grades and curves; and, of course, he has 
considerable more than that to do, when grades and curves 
are involved. The writer has, many times, used the chart 
method for plotting directly the service-runs, for case.s where 
it was not deemed worth whi le to prepare the sets of ac­
celeration and retardation charts necessary for using the 
interpolation method. In some cases, the work of prepar­
ing interpolation charts would have been greater than that of 
thus plotting the service runs directly. I am quite sure that 
Mr. Simpson's confidence in the superiority and celerity of 
his method would receive a slight " jolt" if he had to use it 
fo r the direct plotting of service-runs in competition with the 
chart method, for a few days, even though the person using 
the chart method had to produce a new curve of coefficients 
two or three times a day, owing to changes of train-weight. 
As a matter of fa!=t, while such additional charts of coeffi­
cients may be convenient and desirable in some cases, they 
are not by any means as indi spensable as Mr. Simpson 
imagined. They are at all events so easi ly produced that 
they do not really constitute an appreciable item in the 
total time involved in the detailed study of an electric rail­
way project by means of service-run diagrams. The new 
curves of ct>efficients required when a change is made in 
tons per motor ( w) differ from the original curve only in 
the scale of ordinates. They can, therefore, be very quickly 
derived from the original curve by means of proportional 
dividers. This method is simple and expeditious enough 
fo r all practical purposes, where the charts are not too large. 
The curves can also be redrawn to other scales by- means 
of an instrument called an "ordinate pantagraph," devised 
by th e writer fo r enlarging and reducing the scales of all 
kinds of curves. With this instrument the curve can be 

quite accurately enlarged or reduced in any proportion from 
1 :2 to 1 : IO or more, as quickly as the original curve can be 
followed by a tracing point. This method is available for 
both large and small charts. 

The work of producing a curve of coefficients of different 
scale is not, after all, such a gigantic task. Still, even this 
task can be avoided; for it is actually possible to get along 
with one set of curves for all cases, i. e., for all values of 
tons per motor" (w). It so happens that the range of 
variation of the tons per motor is not infinitely great, as 
one might perhaps infer from Mr. Simpson's remarks. This 
is because small motors are not often used for heavy cars 
or trains, and large motors are not often used for light cars 
or trains. Hence, in practice, the "tons per motor" for a 
given motor and kind of service will vary between values 
which are not very many tons apart. In one case, for 
instance, I find the maximum and minimum values to be · 
w = 35 tons and w = 15 tons, respectively. In another 
case, I find w = 15 tons and w = 8.75 tons, respectively. 

In the first case the maximum value is 2.33 times the 
minimum value. In the second case, it is r.71 times greater. 
This ratio might, possibly, in some cases, amount to 3; it is 
doubtful if it would ever exceed 4. Such ratios are well 
within the range of proportional dividers and proportional 
scales. They would still be, even if they were as high as 
7 or 8. Of course, it is obvious that if the original curves 
of coefficients have been plotted with reference to an aver­
age value or a value approximately midway between the 
extreme values, for the tons per motor ( w), the ratio by 
which its ordinates must be enlarged to give the curve 
coefficients for the lowest tons per motor and the ratio by 
which its ordinates must be reduced to give the curve of 
coefficients for the highest tons per motor, will be only 
half as large, and, therefore, almost always under 2. Sup­
pose, for instance, that, in the first example, the original 
curves of coefficients on the chart of coefficients have been 
plotted with reference to the value w = 25 tons. 
The factor giving the new ordinate values for the cas~ 
w = 35 tons will be 

35 
and the factor giving the new ordinate values for the case 
w = 15 tons will be 

25 
--= 1.67. 

15 
A proportional scale for either or both of these factors can 
be made very readily. On a piece of squared paper lay off 
an ordinate scale of mo units of any convenient length, and 
an abscissa scale of 71 units of the same length. Join the 
ends of the two scales by a straight line, thus forming the 
hypothenuse of a right-angled triangle. 

With ordinary dividers take the ordinate value from the 
curve of coefficients for any desired speed value. Transfer 
this measurement to the proportional scale and find the point 
of the hypothenuse of the triangle whose ordinate is equal 
to that divider measurement. Then the distance from the 
base of this ordinate to the end of the abscissa scale is equal 
to 71 per cent of that ordinate. Therefore this distance, which 
can be easily taken off by resetting the dividers, represents 
the "corrected" or "transformed" ordinate value of the new 
curve of coefficients required (i. e. for w = 35 instead of 
w = 25). This value can now be transferred back to the 
chart of coefficients and the equivalent actual acceleration 
can be quickly obtained by subtracting, by the dividers, the 
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ordinate of the proper train-resistance curve and adding or 
subtracting the ordinate value corresponding to the prnper 
net "equivalent grade." The time-interval value would then 
be obtained, in the usual way, from the chart of reciprocals. 

The correction for rotational inertia, though more con­
veniently made by means of proportional dividers, may also 
be made by means of a similar proportional scale prepared 
for the proper "kinetic ratio" in the same way as that used 
for transforming the ordinates of the curve of coefficients. 
The whole operation is really simple and is performed in 
much less time than is required to describe it. It is expedi­
tious because only one appliance, the dividers, has to be 
manipulated, and no "translation" of the divider measure­
ments is required until the end of the operation, when the 
final result which is sought, namely, the time-value, is ob­
tained. This method of procedure is entirely practical and 
it is doubtless more expeditious than Mr. Simpson's method, 
especially in computations involving grades or curves, 
which, as is well known, constitute the g reat bulk of the 
computations and determinations required in ac tual work. 

I venture the opinion that the chart method, even under 
these circumstances, is still more expeditious than Mr. 
Simpson's method, for the preparation of interpolation 
charts. In view of the ease and facility with which the 
curves of coefficients can be enlarged or reduced to suit 
changes in the tons per motor ( w), it is preferable, because 
it saves time, to prepare new curves of coefficients, when 
the chart method is to be used for direct plotting. The 
new charts of coefficients can be preserved and they may, 
indeed they generally do, prove useful on ot her occasions, 
so that the work does not necessarily have to be done every 
time that w changes. 

It is now quite clear that the introduction of the addi­
tional scale-factor w, by Mr. Simpson, in his general curves 
(Fig. I) does not, after all, change the nature of the 
diagram very radically ~r materially. We could still treat 
this diagram as if it were a chart of coefficients having a 
scale of acceleration values 91.3 times larger (since r m. p. 
h. corresponds to 91.3 lbs. of tractive effort). The curves 
would then be correct curves of coefficients for the. case 
corresponding to w = one ton per motor. The actual case, 
according to Mr. Simpson's description, correspol'lds to 
single-car operation with a four-motor equipment, the total 
train-weight being 35 tons. Therefore, we have, actually 

35 
w = -- = 8.75 tons. 

4 
This figure shows that the scale of the curves of coeffi­

cients still need to be reduced by the factor 

--- = 0.114. 

8.75 
Of course; if these curves had been originally drawn espe­
da11y for a chart of coefficients a more rational and more 
nearly average value would have been taken for w, say 
IO tons or 15 tons instead of r ton. The factor would then 
be a more wielcly one. But, even with w = r, it would 
still be possible to utilize Mr. Simpson's Fig. r as a chart 
of coefficients, in the manner explained hereinabove. When 
used in this manner, "grade-lines" could now be added, for 
"up" and "down" grades, and, with a ch~rt of reciprocals , 
we could proceed to plot service-runs directly, for any con­

.ditions whatever of track grade and alignment, with greater 
-ease and celerity than by any other m'ethod, including Mr. 
:Simpson's. 

The superiority of the chart method from the point of 

view of precision, as a method, remains unquestioned, even 
by Mr. Simpson. This precision, as we know, can be made 
as great as desired by increasing the number of determina­
tions, i. e., by plotting more points. The writer has always 
found it possible to obtain, by the chart method, in a given 
time, the co-ordinates for more points than ca n be done 
by any oth~r method. It is a mistake, however, to suppose 
that the method is only a method of precision. It lends 
itself to ' 'rough work," of the roughest kind, at least as well 
as any other method. Indeed, it is precisely in the case of 
"rough work" that it proves exceptionally useful, often to 
the extent of rendering the interpolation method unneces­
sa ry. 

Mr. Simpson's reference to the 200-mile road is not at a ll 
conclusive or convincing without detailed information re­
garding the number of "types" of service-runs and the total 
number of stops, i. e. , how many different individual service­
runs had to be plotted. It would also be interesti ng to 
know something of the "quality" of the work cloi1e, the 
way the runs are made, the scales of ordinates used, the 
degree of precision soug ht , etc. 1 t does not seem impos­
sibl e that the same work could be clone by the chart method, 
at least as well (if Mr. Simpson's F ig. 8 may be taken as 
a fair sample of the "quality" of the work), in a time at 
least as brief. If the case were one in which several differ­
ent kinds of train-units are to be used, including single-car 
trains, also two-car, three-car, and longer trains, for both 
express, local and freight service, the number of different 
sets of interpolation charts required would be multiplied 
until their preparation constituted a task of some magnitude. 
ln such a case, Mr. Sim,p,son would probably be glad to take 
the time to prepare a "chart of reciprocals" and to use the 
chart method for direct plotting, even at the risk and under 
the necessity of being obliged, occasiona lly, to drew new 
curves of coefficients fo r different values of w, the tons per 
motor. 

I am grateful to Mr. Simpson for furnishing me the text 
and pretext fo r these "no tes." T he "moral" which they 
a im to . illu strate is that: ( r) all innovations, however 
original and meritorious, are not always necessarily im­
provements on exist ing ways and means; (2) theories, and 
other explanations, are not necessarily simplified by being 
curtailed, especially when the omission involves ci rcum­
stances which affect the case quite materially. "I have not 
been able to get over the feeling that it is at least as im­
portant to do the work well as to do it quickly, when this 
work, in the case of the technical study of a railway project, 
may influence large investments and their financial outcome 
My feeling is that I prefer to entrust this kind of work to 
men who do know at least a littl e calculus, and who have 
sufficient application, industry, and perseverance to master 
the com,plete theory of the subj ect, instead of being content 
with a mere superficial smattering of it. I find that such 
men can be trusted to use their judgment, while the others 
usually require to be constantly watched and, often, to be 
"set straight;" The frequent requests which I continue to 
receive for reprint copies of my original A . I. E. E. paper 
on speed-time curves, and the appreciative manner in which 
my lectures have been received by both students and teach­
ers show that there is a demand for a prese ntation of the 
theory by calculus methods. It is to meet this demand that 
the preparation of a work on "Electric Train Movement" 
in two, possibly three, volumes has been undertaken by the 
writer. The fir;;t volume ("Kinematics and Dynamics of 
Train Motion") will appear during the present year. 

C. 0. MAILLOUX. 
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LECTURE ON SINGLE PHASE TRACTION 

In a lecture by \V. S. Murray before the Electrical En­
gineering Society of Columbia University on Wednesday, 
March 6, much interesting information was given c.oncern­
ing single-phase traction in general and the particular 
method employed by the New York, New Haven & Hart­
ford Railroad in substituting electric for steam locomotives. 
It was shown that in changing over from steam to elec­
tricity during the early stage of transition it is desirable 
to employ as much of the old equipment as possible. Thus. 
the old tracks can be used with the simple addition of 
proper bonds ; and by using locomotives rather than 
motor cars neither the freight nor the passenger rolling 
stock need be altered. A determination of the exact 
type of locomotive will in general depend upon the service. 
F or strictly local suburban work the low:..voltage direct-cur­
rent locomoti ve deserves careful consideration, but for long­
distance service , high-tension alternating-current locomo-

f! G. 1.- END VIE\\' O F ELECTRIC L Q CO::--lOTIVE, SHOWING 
CATENA. R Y CONSTRUCTIO N O N STRAIGHT TRACK 

tives are preferable. One of the chief advantages of 
the single-phase equipment resides in its simplicity, because 
by selecting th e proper voltage not only is there no need for 
rotary converters, but even both the step-up and step-down 
transform er equipments can be dispensed with. Eleven 
thousand volts being tl1'e potential adequately suited to the 
location of power centers, this voltage being common prac­
ti ce fo r transmission purposes and 25 cycles being as nearly 
standard frequency as the art to-day can dictate, this voltage 
and frequency were adopted. 

The simplicity of the single-phase equipment is well illus­
trated in the power house, where the major portion of the 
switchboard is designed for single-phase rather than poly­
f.•hase work, although for convenience in interconnecting 
with other systems three-phase generators have been in­
stalled. The bus-bar s are in duplicate throughout , for the 
purpose of maintaining immunity from breakdown. 

Mr. Murray explained that the severest service to which 
the New Haven locomotives would be subjected would be 
in handling the local schedule. T his service consists of the 
run between New York and New H aven, in which thirty-

one stops are made. The average distance between stops is 
2.2 miles, the average (or schedule) speed is 26 m. p. h., 
and the maximum speed does not ex ceed 45 m. p,. h. The 
average trailing load of the New H aven trains is 210 tons, 
and while the locomotive will handle this tonnage in the 
above schedule with ease it will with equal facility handle 
a trailing load of 300 tons, in express service, within the 
zone of the present ele~trification. 

In calculating the power required for hauling trains Mr. 
Murray assumed 40, 45 and 50 watt-hours per ton mile for 
express, express-local and local trains, respectively. By 
careful indication of steam locomotives in the above services 
he had found that these assumptions were well on the safe 
side, some_ trains, in express service, actually showing an 
energy consumption of only 31 watt-hours per ton-mile. 

The locomotive is equipped with 62-in. drivers, which, 
together with the extra weight of the auxiliary devices and 
control mechanisms, give a center of gravity approximately 
54 ins. above the rail. Although the motor is connected to 
the locomotive axle without gears, the whole motor equip­
ment is spring suspended and the possibility of producing a 
hammer blow upon the track is practically eliminated. 
Electrically considered, each motor is provided with twelve 

PIG. 3.- IIOISTING POLE DY CRANE OVER SHED AT RYE 
WAITING STATION 

poles. The field winding is of the compensated type 111 

order to reduce the reactance of the armature. For the 
purpose of minimizing the sparking at the commutator, the 
armature is provided with a winding closed upon itself and 
connected to the commutator through resistance leads. Al­
though some loss takes place in these leads, it is worthy of 
note that the loss is less when the leads are used than when 
they are omitted. The commutators of the motors on one 
of the locomotives which has traveled a total of 15,000 
miles have never been sandpapered or trimmed down in 
any way, yet they appear to be in as good condition as when 
new. The motors are provided with forced ventilation sup­
,pHed from electrically-driven blowers. The ventilation is 
so effective that the continuous rating of the equipment is · 
nearly equal to the hour rating. 

The lecture was well illustrated, numerous views being 
shown of the locomotive and of the overhead work. The 
locomotive is designed for use over the tracks of the New 
York Central Railroad in the neighborhood of New York 
City where a third-rail equipment is used. Throughout the 
alternating-current zone of the New H~ven road the loco-
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• motives will receive current from an everhead catenary 
structure. Fig. I gives an end view of a locomotive show­
ing the third-rail contact shoes turned up at an angle of 
about 40 <legs., which position gives the 
proper running clearance to the locomo­
tive over the New York, New Haven & 
Hartford alignment. It will be noted 
that the pantagraph mechanism is ex­
tended so that 'the alternating-current 
contactor reaches the overhead construc­
tion. 

The overhead wiring is supported at 
points 300 ft. apart by m eans of bridges 
made of steel lattice-wo rk. At every 
two miles the overhead bridge is of spe­
cial form and is used both to anchor the 
line work and to contain switches for 
the purpose of disconnecting the trolley 
circuits or interconecting them with 
feeders, as may be desired. A gen­
eral view of the catenary construc­
tion is given in Fig. 2, which is from 
a photo taken looking east from the New Rochelle 
anchor bridge No. 72. Sectionalizing oil switches and 
trolley wooden section insulators are carried on the 
anchor bridges only and are not shown in the photographs. 
A IIO-volt electrp-pneumatic operating device is pro-

anchor bridges, and thus any section of track may be ren ­
dered dead, while the bus allows the feeder circuit to form 
a shunt around the overhead work for furnishing continuity 

• ~ .. •4·· ... :\, .. :.... .. ~-_: .... ·.., •• 

- ,.;__..,,,.c .... .. ... _ .. ,. . .. 

FIG. 4.- SETTING POLE IN PLACE AT RYE 

of transmission beyond the disconnected sec tion. The I IO­

volt circuit is controlled f_rom a panel in the regular signal 
tower (adjacent to the anchor bridge), thus it is possible 
for the signal operator to stop any train on any section 
when emergency may require. Thus, should a locomotive 

FIG. 2.- VIEW FROl\I THE NEW ROCHELLE ANCHOR DRID GE NO , 72, LOOKING EAST 

vided for controlling each sectionalizing switch. At each 
anchor bridge there is arranged a complete encircling bus 
to which can be connected the feeders, and to which each 
section of the overhead work is normally joined. When so 
desired the track switches may be opened at two adjacent 

engineer disobey the operator 's signal, by joint action with 
the adjacent tower, voltage is removed from the tracks of 
the offending engineer. This train would then come to a 
standstill. 

No. 4-0 wire is used for the contact conductor; the feed-
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ers, however, are of No. 2-0 wire. T he la rger size was 
used fo r the co ntact conductor on account of th e required 
mechanical strength and not because so great a co nductivity 
was needed. A delta-formed catenary structure serves to 
su pport the contact conductor. The main support is pro­
vided by two 9-16-in. steel cables to which the copper co n-

FIG. 5.-SETTING POLE IN P LACE AT RY E 

tact conductor is joined at fr equent intervals as shown i11 
Fig. 2. 

O n account of the fact that some of the overh ead bridges 
span as many as seven tracks, it will be appreciated tha t 
extraordinary means had to be employed in ·their erec tion. 
For the pur pose of placing the side poles in position on 
their concrete foundat ions and fo r li fting the overhead 
bridges into place, use was made of the locomot ive cram: 
shown in operation in F igs. 3 to 6. T he crane served fo r 
lifting the steel fab ricated posts fro m th e fl at cars and 
carrying them over to the pro rer fo undat ion s. Figs. 3 to 5 in­
dicate one of the most difficult pieces of erection at R ye sta­
tion, where the side post is j ust being placed on its fo unda­
tion. I t will be noted that the beam of the locomotive 
crane does not eve n clear the stat ion shed, yet th e horizontal 
distance from the end of the crane to the foundation on whi ch 
the pole is to rest is at least 25 ft. The lattice-wo rk post was 
fi r st balanced at its central point and lowered to th e ground 
on the foundation side of the shed. By means of a sheave 
block and a hitch connected to a co nve niently located tree 
in a yard adjacent to the stat ion grounds the improvised 
te lpher system allowed th e mass to be draw n over to a 
point sufficient to permit the post to be swung towards the 
foundation in pendulum order. the last act in the re rfo rm­
ance being shown in the fi gure indi cated. 

After the side posts have been ere'.:ted t!1e t russ is 
lifted from the flat cars, balanced in th e air , r aised above 
the ends of the posts and then lowered in to position. T he 
whole operation of lifti ng a cross-bridge from th e c;ir s and 
lowering it into positioo consum es about fift een n~inutes. 
Fig. 6 shows an encl view of the locomotive crane. T he 
work of erecting the bridges has been accompli shed by the 
McClintic lVIarshall Construction Company, under th e im­
mediate direction of G. \1/. Tracy. 

•• 
The Rochester Railway Company has pet itioned fo r a 

number of extensions. Some of these are fo r double-tracking 
present lines and others for new ones in outlying territory. 

STEEL TOWER AS A PARK ATTRACTION. 

A steel tower recently removed from the \1/orld 's F air 
grounds to Creve Cceur L ake has been equipped with an 
elevator by the F lorissant Improvement Company, a sub­
sidiary corporation of th e United Railways Company, of 

St. Loui s. It is desired to carry passen­
gers to the top of th e tower , which is 225 

ft. high and 500 ft .. above the surface of 
th e lake. The U nited Railways Com­
pany also will make improvement; on it s 
g round upon the edge of th e lake, sowing 
blue grass and making a park out of th at 
portion of the lake. Driveways and 
stairways wi ll also be constructed. In 
addition the company has sunk an a r· 
tes ian well r 300 ft. deep . 

•• 
TRAIN DEPARTURE SIGNALS AT 

TOLEDO. 

L1tetu:-ban t rains at the union passen­
ger station at Toledo, O hio, are now 

. .. r eceiving signals for their departure 
t hrough a gong placed on the outside 
of the bui lding. T his is manipulated 
by means of a button by a man who 

occupies a li ttle room just above th e waiting room. Jfe also 
announces trains and looks after matters in general. All 
ticket sellers, baggage agents and other employees of th e 
office a re now under the supervision of J. ~- McGee. 

-----♦----
NEW OFFICERS OF THE HONOLULU COMPANY 

At the recent annual meet ing of the stockholders of the 
Ho nolulu Rapid T ransit & Land Company the fo llowing 
officers and directors were elected: L. T. Peck, presi.:. 

F IG. 6.-EN D VIEW OF CO N STRUCTION CRANE 

dent; L. A. Thurston, first vice-president; J. B. Castle, 
second vice-president; Wm. Williamson, secretary; C. H. 
Atherton, treasurer; F. W. Klehbahn, auditor. 
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THE STRAIN ON CURVE SPIKES 

T he subj ect of the strain placed on curve spikes is a ttract­
ing a great deal of attention at present on account of the 
recent New York Central accident. Additional knowledge 
on this subject is given by some computations recently 
made by George F. Swain, professor of civil engineering at 
the Massachusetts Institute of T echnology, who has been 
studying the subject. A n abstract of Prof. Swain's report 
follows: 

These computati ons are based upon a coeffici ent of fri c­
tion between wheel and top of rail of .25 , and the -coefficient 
of friction between base of rail and tie-plate of the same. The 
action of the pony truck of the electric locomotive, which 
is transmitted to the rigid frame by means of th e s_[:ring and 
pivot, has been taken account of in eacli case, but the fri c­
tion on the sliding plate by which the vertical load is carried 
to the pony truck has been considered separately in order 
that it may be omitted, if it is thought that it ought not to 
be allowed fo r. 

The second driving axle has a certain amount of play 
laterally, so that it would tend to work to the out side of 
the curve and make the pressure on the fo rward driver 
less than if the forward driver were th e only one upon 
which the pressure were exerted. Whether the seco nd 
driver will come into ac tion in this manner depe nds upon its 
play laterally and upon the precise position which th e loco­
motive assumes upon the track, as well as upon the perfec­
tion of the alignment of the track. T his has been studied 
with variou s positions of the truck upon th e t rack as fo llows : 

(1) In which the rear driving axle is radial, with inside 
wheel close against the inside rail. 

(2) In which the rear driving axle is pushed outward a 
little until outward wheel of rear pony is against rail but 
without compressing the spring. 

(3) In whi ch th e rear driving axle is pushed outward st ill 
furth er until outer rear driver is in contac t ,vith the outer 
rail. 

·with the play of the second axle as given, it woµ ld be 
possibl e in each of these three cases fo r the second outer 
driver to be in contact with the outer rail , but the margin 
for possible inequalities in the track would be different in 
th e three cases : fo r (1) it would be about 3-1000 in ., for (2) 
it would be about ¾ in., and fo r (3) it would be about 
¾ in. In other words, it is more probable that the second 
driver would relieve the leading driver if the position were 
as assumed in case (2) than it would if th e position were 
as assumed in case ( 1), and more probable still if th e 
position were as assumed in case (3) . 

T able I. gives a summary of the co ncl usions arrived at. 
Another point of some uncertainty in th e problem is as 

to the distribution of the pressure of the fo rward driver 
u r on the spikes. If this pressure is exerted directly over 
a tie, the outer spike on that tie will carry a g reater portion 
of the pressure than any other spike. and if no yielding 
could occur either in t ie or in spike, this spike would carry 
the whole of the load. Any yielding, however, no matter 
how slight, would distribute the load upon the two spikes 
on eith er side, these two carrying less than the fir st spike. 
I n a similar manner, if the pressure were exerted midway 
between two ties, the two spikes on these ties would car ry 

• one-half the load, if no yielding could occur ; but any yield­
ing, however slight , would distribute the load upon other 
spikes on either side. I t is impossibl e for anybody to tell 
just how much pressure would be carried upon the spike 

which is most stressed, but it would be the judgment of 
the writer that the pressure should be considered as di s­
tributed upon two spikes. I t is possible to imagine case~ 
in which nearly the whole load might be carried by one 
spike, but those would be cases where the track could not 
be said to be very perfect. 

T ABLE I. 

SPEED-M ILES P ER H ouR. 

u I I 

57 _ 6 I eo 70 - 80 90 
----------- ----------------
(] ) Allowing for fric ticn be- : 

tween base of rail · and tie · 
plate, but not for friction of 
sliding plate of pony truck or 
for pressure of second driver 
against outer rail , the pressure 
of leading driver against outer 
rail will not exceed... . . . . . 4,300 5,~00 8,400 12, crO lfi ,SCO 

( 2) If friction of sliding plate ~f 
pony truck is also allowfd for 
pressure on leading dt iwr 
against outer rail will not 
exceed .. .. ............. _. . 3,~00 1,100 7,cCO 11 ,~CO 15,ir.O 

(3) If second driving axle slides 
la terally so as to bear agdnst 
outer rail , pressure of leadinIT 
driver will not exccecl. .... . : 2,1 00 3,000 6,~0C* 10, JO( t 14,(GG'* 

Friction on base of rail under 
outer leading driver......... 4,375 4, 435 4,735 5,0E'5 5,WO 

M y belief is that on an approxi ­
ma tely perfect track the pre s­
sure of the leading outer 
driver would not exceed tbe 
following........ ...... .... 3,000 3,000 3,500 7,EOO 11,0CO 

to 
8,000 

* And will probably not be ow_r 3,000. t And will probably not be over 6,t OO 
. ** And Wlll probably not be over 11 ,000. 

A nother uncertain el_e ment in th e problem is the question 
of impact. T he pressure upon the sp ikes is not suddenly 
applied, but is applied very quickly, and with a good track it 
would not be applied with a shock ; there would be a steady 
pressure of the outer wheel against the rail in passing 
around a cu rve. If the load were appli ed instantaneously 
to a spike the impact woul d be 100 per cent ; if the load is 
applied gradually, as it is in fa ct , th e impact wi ll depend 
upon wheth er \t is app lied more quickly than the strain can 
fo llow it . 

A nother element , also, must be taken into account­
namely, the fact that although the load is quickly appl ied it 
is r emoved just as quickly. If the quick applicatio n of a 
load is a disadvantage the quick removal of it is an ad­
vantage, like skating over th in ice. Everybody knows that 
if his speed is considerable a skater can skate over ice so 
thin that it would not bear his weight for an mstant without 
breaking. T he quick removal of a load, therefore , tends to 
offset any impact caused by its quick application._ 

As a result of the writer 's study of this problem, he is co n­
vinced that with a good track it · would not be possible fo r 
these engines running arou nd a 3-deg. curve at a speed of 
fro m 60 to 70 111 . p. h., or even higher, to shear the spikes 
on the outer rail. T he ultimate strength of a s r ike, th e 
wri ter is informed, has been found by tes ts to be 17,000 
lbs. · If the cross-section of th e spike were redu ced by we1.r 
by one-ninth , as has been stated to be the case, the breaking 
strength would be reduced to 15,100 lbs. T he wri ter does 
not believe the pressure of the leading driver against the 
oute r ra il at a speed of 60 111. p. h. would be above 3000 
lbs. (and it assuredly would not be above 5200 lbs.) or at 
a speed of 70 111. p. h . above 3500 lbs. (and it would as­
suredly not exceed 8400) 1 so that the-re would be a co nsider­
able margin in either c~se. It must further be borne in 
mind that it will require a stress considerably above t,_, e 
elastic limit in order to break a piece of metal , even with 
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many thousands or millions of applications, the number of 
applications required being less as the ultimate strength 
under a single application is approached. For instance, re­
liable tests indicate that for steel in· tension a stress of 
seven-tenths of the ultimate strength would have to be 
applied some 40,000,000 times in order to break a piece, and 
that a stress of about five-eighths of the ultimate strength 
would require 6,000,000 or 7,000,000 applications. Experi­
ments, of course, vary with regard to the number of applica­
tions necessary. If there is any defect in the material at 
any point, the effect of repeated applications is to cause a 
fa ilure at this point and with a less number of repetitions 
than if the material is perfect, but even with a defect, a 
stress of seven-tenths the ultimate is likely to require half 
a million more applications. 

TEST OF SPIKES 

Robert \V. Hunt & Company, engineers, have also made 
some tests on the shearing of spikes which are of interest. 
They are contained in a report made March 14, 1907, which 
is given in abstract below: 

We made tests of six s,pikes in double shear, using the 
shearing blocks as shown on accompanying sketch, Fig. 1. 

These shearing blocks do not give a knife edge shear, but 
in our opinion approach very closely the actual shearing, 
bending and tension stresses obtaining in actual service 
where a spike is sheared off by flange of rail. The elastic 
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FIG. 1.- ROUN D-CO R N ERED BLO CKS, APPROXIMATING BASE 
OF RAIL FOR SHEARING SPIKES 

limit, or rather the yield point, was obtained as closely as 
possible from the action of t he beam of the testing machine 
and also from a close observation of the spike itself. We 
beli eve that the approximate elastic limit obtained under the 
given conditions does not vary more than 2_½ per cent from 
the actual. T here was practically no bending of the spike 
until the elastic limit was reached. The results are pub­
lished in Table II. 

TABLE I L - RES ULTS OF TESTS WITH SPIKES WITH ROUND­
CORNERED BLOCKS 

Width Height Approximate 
T F.sT Nu . of of Elastic Maximum 

Spike. Spike. Limit . Load. 

Inch. Inch . Lbs. Lbs. 
1 . . . . . . . . . . . . . . . . 624 .622 9,500 37,880 
2 .............. . 591 . 608 10,500 40,460 
3 . ...... . ........ .63 1 .592 10,500 38,640 
4. ·•·· ·· ······· .630 . 597 12,000 38,820 
5 .626 .601 10,900 40,930 
6 .• : :::::: ::::::: .~34 .609 10,000 40,160 

Average ... ..... .6226 . 6048 10,566 39,481 

Average approximate elastic limit or yield point in either 
double -or single shear, pounds actual = rn,566; average 
single shearing load of spike, pounds, actual, 19,740.5; aver­
age single shearing load of spike, pounds, per square inch, 
52,420. 

These results were obtained in the straight portion of the 
spike. While the spike in service would fail nearer the 
head where the area would be greater, the area of the spike 
where tested was .3765 sq. in., and the area of the spike at 
the base of rail where the shear would probably take place 
in about .4225 sq. in.; therefore, the approximate elastic 
limit and the shearing load at the latter point would be in 
the proportion of .4225 to .3765, when compared with those 
actually obtained in the straight portion of the spike. The 
a,pproximate elastic limit and the shearing load of the spike 
a t the base of rail w.ould therefore be 11,855 lbs. and 2:::,145 
lbs., respectively. 

Se ction ~t Ce nte r 
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FfG. 2. - K N JFE-EDGE.D BLOCKS FOR SHEARING SPIKES 

\Ve also made some tests with blocks which would give a 
knife-edge shear ( see F ig. 2). In these testing block~ 
the entire spike is rigidly clamped and there cannot 
be any bending of the portion of the spike corresponding to 

· the head and a short length of the shank as would probably 
be the case in service. We had the heads cut off of four 
spikes and tested in this device, with the results given 
below. As will be noted, the approximate elastic limit or 
yield point is raised when tested under these conditions, and 
the maximum shearing load is lowered as shown in 
Table III. 

TABLE III.- RESULTS OF TESTS WITH SPIKES WITH 
KNIFE-EDGE SHEAR 

\\'idth Height Approximate 
TEST Nu. of of Elastic .Maximum 

Spike . Spike . Limit. Load. 

Inch. Inch . Lbs. Lbs. 
8 . .. ............ .624 .608 13,000 36,550 
9 . . .. ...•.... . 627 .593 14,000 38,790 

10 . ............. . 625 .592 12,000 37,810 
11 . . ........ ... .. . 627 . 608 11,500 36,880 

Average . . . .... . . 6257 . 601 12,625 
I 

37,507 

Average approximate elastic limit of yield point in either 
double or single shear, pounds, actual, 12,625; average sin- ' 
gle-shearing load of spike, pounds, actual, 18,753; average 
single-shearing load of spike pounds per square inch, 49,807 . 
The approximate elastic limit or yield point and the shearing 
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load of the spike at the base of the rail would, therefore, be 
14,165 lbs. and 21,062 lbs., respectively. 

Spike No. 2 was not sheared entirely in two, the testing 
machine being sto

0

pped after the maximum load was reached. 
This was done in order to indicate the shape of spike just 
before shearing took place. 

In connection with Prof. Swain's letter and in view of 
the many conclusions that have been reached regarding the 
com,parative effect on curves of steam and electric loco-

are assumed to bear against the outer rail and full allowance 
made for friction between the rail base and the tie-plate. 

It will, of course, be borne in mind that these results are 
based upon a very much higher speed around the curve 
than that for which it is elevated. 

It a,ppears, therefore, that for most of the assumptions the 
steam locomotive shows · greater stress on the outer rail 
than the electric locomotive, and that in all instances, even 
at 70 m. p. h. on a curve elevated for 463/2 m. p. h. , the 
shear on the spikes is well within the limits of safety. 

TABLE IV.-COMPARATIVE SHEAR ON SPIKES FOR ELECTRIC AND ST EAM LOCOMOTIVES ON THREE-DEGR EE CURVE ELEVATED FOR 46i 
MILES PER HOUR, TRAIN SP EED 70 M. P .H ., i.e., 23½ M. P . H . IN EX:CESS OF EQUILIBRIU.'.vf SPEED. 

! 

FULL ALLOWANCE FOR F RICTION BETWEE!-1 RAIL AND TIE PLATE. No ALLOWANCE FOR FRICTION BETWEEN RAIL AND TIE PLATF. . 

ASSUMPTION OF DRIVE R DIFFERENCE. SPIKE SHEA R.* DIFFERENCE. SPIKE SHEAR.* 
BEARING O N OUTER 

RAIL. E lectric. Steam . Electric. Steam . 

Per Cent Greatest Lbs. Per Factor Per Cent Greatest L bs. Per Factor 
Greater. Shear on. Spike . Safety. Greater. Shear on. Spike. Safety. 

First driver only against outer 
rail.. . .. .... .. .... .. ....... D 9,130 D 5,970 50% Electric. 4,565 4+ D 14,130 D 15,390 9% Steam. 7,695 2. 5+ 

-
I First and second driver against 

T 4,840 I outer rail . .... . . ... . . .... .. T 3,020 60% Steam . 2,420 8+ D 7,460 T 8,170 10% Steam. 4,085 5. -

D = Dnver wheel. T = T ruck wheel. * Spike shear data based on average result of fu ll size tests of spikes, showing ultimate shear 19,740 lbs., two spikes assumed 
to carry the load with 100-lb. rail. 

motives because of the different assumptions made by those 
investigating the matter, it seems wise to summarize all the 
results to see what the comparative shear on spikes will be 
under various conditions for an electric locomotive of the 
New York Central type and a steam locomotive of the At­
lantic type, on a 3-deg. curve elevated for 463/2 m. p. h. 
and with a train-speed of 70 m. p. h. These results would 
therefore show the effect on the spikes at the outer rail at 
a speed 233/2 m. p. h. in excess of that for which the curve 
would be elevated. 

The alternative elemental assumptions are: 
(I) Shall the calculations be made on the basis of the 

front driver only bearit~g against the outer rail or both the 
first and the second drivers bearing against the outer rail? 
Prof. Swain's calculations, as explained in his report, are 
on the basis of the first two drivers bearing, but the counter -
claim is made that under certain conditions only the bearing 
of the first driver should be considered. 

(2) Shall full allowance be made for the friction between 
the rail and the tie-plate, based on a coefficient of, say, ·. 25 ; 
or, as many claim, shall no allowance be made for friction 
between the rail base and the tie-plate due to the possibility 
of a thin layer of ice in cold weather that would practically 
eliminate this feature? 

The accompanying tables (IV. to VI.) have been prepared 
summarizing the results of the calculations that have re­
cently appeared in the technical press and which have been 
testified to before public investigating bodies, showing four 
sets of comparisons. From these it appears that at 70 m. p. 
h. (see Table IV.) in one instance , with the first driver 
only bearing against the outer rail and full allowance made 
for friction between the rail base and the tie-plate, the 
electric locomotive exerts 50 per cent greater shearing 
stress on the spikes than the steam locomotive. The stress 
per spike, however, shows a factor of safety of 4. In the 
other three cases the greatest shearing stress is caused by 
the steam locomotive, with factors of safety ranging from 
23/2 where the first driver only bears against the outer rail 
and with no allowance for friction between the rail base and 
the tie plate to a factor vf safety of 8 where both drivers 

Table I V. gives an analysis of the results shown in Tables 
V. and VI. 

TABLE V.-COMPARISON OF PRESSURE AGAINST OUTER RAIL. ELEC­
TRIC LOCOMOTIVE AND STEAM L OCOMOTIVE ATLANTI C 

TYPE. 

FRONT DRIVER PRESSURE AGAINST O UTER 
R AIL. 

GUIDING TRUCK 

MI LES SUPPOSING 2D AXLE SUPPOSING 2D 
PRESSURE AGAINST 

PE R Nor THRUSTING AXLE THRTJSTING 
OUTER RAIL. 

H OUR . AGAINST RAH,. AGAINST RAIL. 

E lectric. Steam . I Electric . Steam . Electric. Steam . 
I 

40 .......... 4,740 6,120 3,860 6,260 Ii 6,410 7,830 
50 .. ........ 7,400 7,450 4,120 6,220 6,600 7,950 
60 . ....... • . 10,470 11 ,230 4,480 5, 400 6,830 8,130 
70 . . .... • ... 14,130 15,390 7,460 7,570 7,100 8,170 
80 . . ........ 18,360 21,160 ll ,000 13,020 7,400 8,200 

TABLE VI.- COMPARATIVE SHEAR ON SPIKES AT LEADING T RUCK 
WH EEL AND AT D RIVER WH EELS FOR ELECTRI C LOCOMOTI VES 

A~D CENTRAL-ATL ANT I C TYP E STEAM LOCOMOTIVES, ON 
T HREE-DEGREE CURVE, SUPER-ELEVATION- 4½ INCH ES. 

40 . ... . 
50 .... . 
tlO . ... . 
70 . ... . 
80 . ... . 

40 ..... 
50 . .... 
60 . .... 
70 . ... . 
80 . .... 

6,410 
6,600 
6,830 
7,100 
7,400 

7,830 
7,950 
8,130 
8,170 
8,200 

4,000 
4,030 
4,050 
4,oso I 
4,100 I 

ELECTRIC LOCOMOTIVE. 

4,180 560 
4.360 3,040 I 
4,650 5,820 
5,000 9,130 
5,360 13,000 ,. 

STEAM LOCOMOTIVE (ATLANTIC) 

3,200 4,630 6,120 6,260 6,280 
• 

0 730. 3,210 4,740 7, 450 6,220 6,720 
3,240 4,880 11,230 5,460 8, 170 3,060 
3,330 4,840 15,390 7,570 9,420 5,970 
3, 430 4,770 21,160 13,020 11,250 9,910 

· ·2".i iio 
5,640 

. ..... 

...... 
······ .. .... 

1,820 

T able V. shows the pressure against outer rail, ignoring 
the friction between the rail base and tie-plate. 

T able VI. gives the comparative shear on spikes on the 
basis of the first driver and also of the first and second 
drivers against outer rail , making allowance for friction 
between the rail base and tie-plate. 
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STREET RAILWAY LEGISLATION IN PENNSYLVANIA 

Several a rticles in recent issues of this paper have referred 
to important legislat ion which is being proposed in Penn­
sylvani a in favor of the electric railway companies, but a 
general review of the situation at thi s time may be of 
interest. The law 1 egula ting the co nstruction of lines in 
Penn sylvania presents a n a nomalo us condition. U nder the 
ex isting statutes permission to construct lines ori. highways 
within the State is con ti ngent upon the ra ilway company 
securing the permi ssion of every abutting property owner. 
A si ng le indiYidual owning even Io ft. along the highway 
on which the road is to be constructed ca n block the con­
struction of th e entire line. vVhere the title of the property 
r ests with an infant, lunatic or oth er pe.rson legally inca­
pable of giving consent , a n insurmountable obstacle is en­
countered. T he conditions for co nstructing lines over a 
private right of way ar e equally onerous a nd ar e prac tically 
prohibi tive. T h e existing law gives no ri ght of eminent 
domain to companies organized under the st reet rai lway act, 
a nd any property owner over whose la nd the line is pro­
jected can block its construction by refusing to sell or else 
offering to sell only at a prohibiti ve price. In so m e cases 
elect ri c railway companies have been able to co n st ruct their 
li nes by consenting to be h eld up for large payments at the 
whim or avaric e of individuals a lon g their lines of route, 
but the effect upon interurban rai lway construction in Penn­
sylva nia has been and could not be anything else but d is­
astrous. It h as been su spected that the powerful steam rail­
road interests in the State were largely instrumental in 
retain ing thi s oppressive law on the statute books, through 
fear of trolley competition for local business. \Vheth er 
that is so or not, t here seem s to be at present a r evolution 
of feeling th roughout the State at the present state of 
a ffairs. The farmers are becoming cognizant of the fact 
t hat they lack the t ra nsportation faci lities by trolley enj oyed 
bv the residen ts of other States, as well as th e ability to send 
their produce to market and receive their supplies in the 
same way. 

T h e result has been a gener al agitation on the subject in 
the State of Pennsylvania whi ch has culminated in the 
org~nization, early in the yea r , of what is being called for 
the present the Temporary Street Railway Associat ion of 
the State of Pen nsylvania. T his a ssociat ion h as elected 
\Valte r E. Harrington, president of the Pottsvi lle U ni on 
T raction Company, as chairman, and n ow includes among 
its m embership seventy-two of th e elec tric ra ilway com­
panies of th e State. P ractically a ll of th e companies outsi de 
of those in the larger cities, with whom the matter is not so 
importa nt , have joined the associat ion. A n executive com­
mittee of fourteen has been elected, consisting of the follow­
ing m embers : W. E. H arrington, Pottsvi lle, chairman; T . 
A. H. Hay, ;Easton, vice-cha irman; M urray A . Verner , 
Pittsburg; Hon. \ V. F. Bay Stewart, York ; R. H . Koch, 
P ottsYi lle; l\L H. Kulp, Shamokin; H. E. A hrens, Reading; 
A. l\I. Taylor, Phi ladelphia; C. L. S. Tingley, Scranton; H. 
J. Crowley, A ltoona; H. C. Reynolds, Dalton: J. E. Ri gg, 
R eading; F. B. Musser , Harrisbur g, and David Young, 
Allentown . 

From thi s exec utive committee two sub-committees have 
been appointed , one on legislation and the other on law. 
T h ese committees are composed of th e following gentle­
men : Com m ittee o n legislation, F. B. Musser, Harrisburg, 
chairman; T. A. H. H ay, Easton; M. H. Kulp, Sh amokin. 
Committee on law. R. H. Koch, Pottsville, chairman ; A. 
Merri tt Taylor, Philadelphia ; John E. Rigg, Readi ng. 

T he principal object of the assoc iation at present is to 
present arguments before the L egislature.showing the ad­
vantages to the commonwealth of granting street railway 
co mpanies the right of eminent domain and the privilege t o 
carry light freight. With this object in view, two bills were 
presented in the Legislature on March 4. That permitting 
the carriage of light freight was adva nced to its second 
r eading on March 21 with no change in the wording. The 
seco nd , g ranting the right of eminent domain, was slightly 
amended March 19, ·on the motio n of Mr. Moyer, of Leba­
non. It was then r eco mmitted , but was reported upon 
favorably on March 20 by the committee on electric rail­
ways of the House. As an investigation disclosed that 
there was nothing in th e law giving street railways operat­
ing on th e street the unques tioned right to depart from the 
hig hway to a private right of way, a third bill covering this 
point has been introduced in the House by M r. Moyer. 

The hearings on the bills before the committee on electri c 
railways of the House of R epresentatives have been ex­
tremely instructive. Addresses on the subject were made, 
a mong others, by H on. H. L. Car so n and H. C. Reynolds. 
These speeches have since been reprinted by the associa­
ti on ar.d have just been sent to a ll of th e electric railway 
companies of the State. Copies have also been mailed to 
ma ny of the Granger associations which have manifested 
their des ire to co-o perate in the proposed reforms as well 
as to o ther s whose interes ts are affected by the bills under 
co nsideration. The principal argument was made by Mr. 
Car so n. In urging th e passage of th e freight bill the 
speaker referred to the fact tha t every State immediately 
adjoining P e1;nsylvania permitted the haulage of light 
freight, and that it ha d been of great service in developing 

-the resources of the rural districts. The effect of such 
mean s of communication were de scribed by Mr. Carson in 
the following words: 

Every man likes to get into a community where there is life. 
T his is an active age, and the whole theo ry of transportation is 
to get human business and those things which they need for their 
personal co mfo rt or convenience transported as speedily as pos­
sible. Yet there are certain remote districts which at present 
a re suffering from a lack of this very ease of transportation, 
even as fa r as passengers are concerned, because the population 
is so spa rse as not to justify the building of a trolley ro1d for 
passenger service alone. T he expense of do:ng so and the 
returns would be so inadequate that no capitalist is willing to 
undertake tfie experiment. If, however, there were added the 
right to carry light freight which those passengers would re­
quire in that community, there would then be a temptation to 
build the road, and incidentally the communities would develop 
and ben efit by the incidental advantages which are none the 
less incidenta l social intercourse. A community which lives by 
itse lf is like an individual living by himself, nothing more than 
the hermit with no interchange of thought or contact with the 
outside world, but when a community is brought into closer 
contact with its neighbors it can enjoy those advantages; people 
a re happier, and although it may seem like dwelling upon the 
sentimental side, yet at the same time much of that which is 
valuable depends upo.n sentiment. In addition, there is an 
economical question involved, and nothing can be more concise 
than this resolution adopted by one of the State organizations 
of the farmers. I will give you its exact language: "The 
fa rmers have done more than their share in their liberal grants 
of rights of way to electric ra ilways, which should not only be 
permitted but should be required to se rve the public to the full 
extent of their facilities ·; to this immediate portion of the com­
munity, both the Legislature and the railways owe an imme­
diate and important duty-their need for additional, frequent 
and quick service is urgent. They should no longer be deprived 
o f it." 

In connection w ith the pro,posal to grant the companies 
the right of eminent domain, Mr. Carson discussed each 
clause seriatim, and pointed out that under the bill it was 
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~-:- still necessary to secure the consent of 51 per cent of the 
abutting property owners as well as that of the local au­

; thorities. 

Mr. Reynolds referred in his speech to the fact that he was 
r constructing a short electric line in a community which was 
; served at present by but one freight train in every twenty-

four hours; 640 cans of milk were carried on this road per 
, day during December, but owing to delays the milk fre­
, quently reached the city in such condition that much of it 
" was spoiled. While. securing th e right of way for this 
, electric line, th~ company had to pay for farm property in 

lo ne instance at the rate of $43,000 an acre. He cited an­
cother case in which an electric railway company had ex-

1 p:1mded about $5,000 for surveys for a projected line. The 
rroad was desired by the community but its construction was 
1 prevented by the refu sal to grant its consent of a la rge 
Lcor,roration owning r ea l estate a long th e line. 

In furtherance of its policy of education, the temporary 
: assoaitt.:ion has sent a lette r to those whom it thought would 
' Le i1t~ rested in the r eform measures. Some abstracts from 
ttbisll·etter follow, 

n' PoTTSYILLE, PA., March 19, 1907. 
In response to a widely prevailing popula r sent iment. voiced 

i by the pledges of all political parties in Pennsylvani a, there have 
; b::en introduced into the General Ass, mbly, bi ll s conferring upon 

street railway companies the right to carry light freight and to 
exercise such powers of eminent domain as are essential to 
secure their rights of way and efficient operation. A ll these bills 
having been duRy considered by the interests affected, two have 
been favoraib1y reported to the House, viz.: the so-called 
"Homshe!I" !Bins." 

The 7iDempora ry Street Railway Asociatior1 of Pennsylvania, 
CO>JJ11!E)OSed of seventy electric railway companies, formed for the 
1iw:r111Jose of advocating the legislation which is much needed by 
ttlhe elettri@ ra ilways in thi s State, in o rder that they may serv e 
!the p.m1blic to the full est extent of their ability, and respectfully 
·subn:iiits for your consideration the following suggestions as to 
ilhe lfnerits of the pending measures: 

AS TO THE EMINENT-DO MAIN BILL 

As submitted by J ohn G. Homsher and amended by Gabriel 
_H_ Moyer. 

Most of the States have conferred upon their electr ic railways 
:the right of eminent domain. 

The right of eminent domain is exercised in Penn sylvania by 
: ra ilroad, telegraph, telephon e, electric light, gas, · water and oi l 
Jpipe line companies. 

We do not ask that the full and unrestricted right of emin ent 
·domain be extended to elec tric ra ilways as it has heretofore 
,been extended to rai lroad companies 

The Constitution of this State provides, in Article XVII., Sec. 
' 9, that "No street passenger railw ay shall be constructed within 
the limit of any ci ty, borough or township without the consent 

,of its local authorities." Therefore, in conferring upon electric 
ra ilways the right of eminent domain, such right is only con­
fe rred subj ect to thi s constitutional prov ision. In applying to 
,the local municipal authorities for permiss ion it is neces sary for 
the electric railway company to describe the proposed route in 
,detail; it is, therefo re, within the power of th e municipal 
:authoriti es to prescribe any changes in the locat ion of the route, 
:as a condition precedent to the passage of an ordinance. These 
restrictions will effectively prevent the use of the right o f 

·eminent domain except where it should be exerc ised in the in­
,tcrest of the entire community. 

A n additional safeguard has been provided by stipulating in 
the bill that the right of eminent domain shall not be exe rci sed 
upon highways until consent of the owners uf at least 51 per 
cent of the foot frontage of the entire distance to be traversed 
on such highways has been obtained. Then, having a lso obtained 
municipal consent, the rights of the owners of a minority of the 
foot frontage may be condemned. Under the law as it stands 
to-day, an electric railway company has to obtain consent for the 
constructi1;m of its lines from every abutting property owner on 

a highway and from the owner of every property th rough which 
it is proposed to operate upon a private right of way. The 
result is as follows: 

Many communities are devoid of transpo rtation faciliti es by 
reason of inability on the part of the electric railways to obtain 
the necessary consent from property owners to enable them to 
reach such communities. 

At present it is in the power of any one large proper ty owner 
to deny an entire community in this State much needed electric 
railway facilit ies. 

It is a lso in the pO\ver of one property owner to predicate hi s 
consent upon the location of the railway upon his property in 
such manner as to entail steep g rades and dangerous curves, 
which are a constant menace to the safety of the traveling public. 

One sm1ll property owner may require an electric ra ilway to 
go around his property, thereby placing awkward and dangerous 
curves in the tracks and increas ing the di stance and consequently 
the running time between terminal points to the d isadvantage of 
the traveling public. 

At present where it is necessary to establish an additional 
turnout or lay a second track to g ive a more fr equent schedule, 
it is frequently imposs ible to give the public these added faciliti es 
on account of the excess ive deman ds of property owners or their 
unwi ll ingness to meet public requirements. 

A t present where a property is owned by a lunatic, by minor 
children or by others incapable of g iving title o r consent , it is 
impossible fo r an electric ra ilway to operate over such property 
or along the highway in front of it under any conditions. The 
public is thereby denied necessary fac ilities o r the ra ilway com­
pany is compelled to locate its line aro und such property. 

A lmost month ly there is a se rious accident in thi s State, 
caused by motormen los ing control of ca rs on steep g rades which 
have sha rp curves at their base: a construction which has been 
made necessa ry by the cupidity of proper ty owners and the in­
ability of the elect ri c railway companies to secure the necessary 
rights of way to eliminate these g rades and curves. Such danger 
places, of whi ch there a re many in thi s S tate, cannot be elimi­
nated unless th e right of emin ent domain is con fe rred. 

Great corporations in the central and northern part of thi s 
State, owning vas t tracts of land, are holding up many legitimate 
ra ilway extensions aga inst the protests of large communities. 
vVh ere the whole people requi re the construction of an electric 
rai lway and show their des ire by g ranting, through their local 
authoriti es , municipa l consent to the construction of such lines, 
the State should certainly intervene by lending the electric rail ­
way companies the right o f eminent domain where these cor­
porate or individual property owners, through mercena ry o r 
other ul terio r motives, withhold their consent. 

P ower houses are frequently loca ted at points remote from 
ra ilwav lin es so as to be near running water and ra ilroad sidings 
upon ~hich fu el is received. It is, therefore, important that the 
ra ilway companies should be able to secure the necessary strips 
of land upon which to erect th e ·feed wires from their power 
houses to their r ailway tracks. 

T he passage of the eminent domain bill will greatly stimulate 
elect r ic railway building in P ennsylvania, and many new lines 
for pa ssenger and other traffic will thereby be opened up to the 
advantage of the people of thi s State. The bill which has been 
reported has had the consideration of eminent counsel, who 
approve and affirm its constitutionality. 

AS T O THE FREIGHT BILL 

E very State bounding the State of P ennsylvania , and mos t of 
the other States o f the Union, have granted to elec tric ra ilways 
the right to carry freight. E ve ry rural community in P ennsyl­
vania recognizes the very g reat importance of th e passage of thi s 
bil l. 

Rural communities which a re remote from steam railroad 
stations, but are nea r electric lines, a re now denied the right 
to ship and receive fa rm products and necessiti es by th e most 
convenient routes , and th e residents of these towns a re com­
pell ed to drive long di stances over heavy roads, regardless of 
weather conditions, to the steam railroad station s. In such 
communities it is impossible to rai se perish able garden vege­
tables, fruit and oth er peri shable prod,ucts, which a re very profit­
able, on account of the long, unnecessary and expensive hauls 
to the steam railroad stations. Such communities cannot pro­
duce and ship milk economically to the cities on account of the 
expense of the long haul and exposure to the hot sun inseparable 
from these conditions. 



554 STREET RAILWAY JOURNAL. [VOL. XXIX. No. 13. 

The handling o f farm products by electric railways will result 
in a large increase in the va lue of farm lands along the lines 
and also in greatly added convenience to the residents of the 
rural districts, who will be able to order their supplies by tele­
phone and receive them conveniently and quickly. 

There are many sparsely settled districts in this State through 
which it would be unprofitable to extend electric railways for 
pas~enger business only, but with the added r-evenue which will 
be produced by the carrying of freight, electric railways can be 
extended through sparsely settled districts which are in great 
need of transportation faciliti es. 

Under exi sting conditions, traveling men and others are com­
pelled to take long roundabout routes to get from one point to 
another in order to have their baggage carried, where an electric 
railway connects such points by a direct route, but cannot extend 
the facilities for the carrying of baggage. The passage of the 
freight law will open up a new and effici ent channel for com­
merce, and the electric railway will become a strong con­
tributor to the welfa re and comfo rt of the public at large. It 
will thus open up new channels of trade, with the resultant in­
crease in consumption of manufactured articles and give great 
added convenience to the public. 

We ask the right to carry fa rm produce, etc., and other light 
freight, and thi s only under and subj ect to the consent of th e 
authori ties of communities through which our lines operate. 

Very respectfully, 
W. E. H ARRINGTON, Chairman. 

•• 
MILEAGE BOOKS ON INDIANA, COLUMBUS & EASTERN 

The Indiana, Columbus & Eastern Traction Company 
placed on sale on three of its divisions, last week, a new 
form of mileage book, and it is expected that within the 
next few weeks similar books, good only on the divisions. 

THE INDIANA, COLUMBUS & 
EASTERN TRACTION CO. 

n u 
26 LOCAL ~ 

~ Mileage Ticket. JO 
31 

22 
21 
20 

No, 
GOOD F'OR BEARER 

19 -oR-

Jan 
F,b 

18 TWO OR MORE PERSONS TRAVEL• Mar 
17 INO TOOETHER OVER THE ~ 

i GOLUMBUS-ZANESVILLE ::, 
_I.!. DIVISION ONLY. 
E_ --- Joly 

E.. NOTE.-This includes the Ang 
11 Newark & Granville Branch. S<p 

" --- ~t 
9 When officially stamped, and upon the -
g conditions named in the contract at - Nov 

7 tached and made part hereof. Ott 
VlLID O!E YEAR FROM DATE PUNCHED 
Vold lf mort than one dst, Is punched. 

CONTRACT. 

This book is 901d at a ,pec!at contract rate 
Cou~ns attached to this book will be accep-

~a~ ;~ft8~!; ;'cJ1i!~ Pf~~~1:eie1:!t~:~~h! 
reduction, it is subject to the following con­
ditions, which are tl part of the contract, and 
agreed to by th,,.purcheser or holder of same. 
It will be good for one year from date of sale 
as shown by stamp and punched limit. 

1st. No detachments of less than five (6) 
miles will be accepted for passage for each 
passenger. 

ba~~e ~ruu~fbe ~:ce;~Jic cflt~~h!J1:h~! 
presented. 

3rd. If book or any part of same is lost 
or destroyed, no claim for redemption will be 
allowed. 

4th. If book 1S presented for a party in 
which there are children, detachments i{or 
each child over five years of age, will be made 
on same basis as for adults: 

for
5

~~-y ~!~~ ;~1
~i1~cga~:::'f: che~~~ 

l: l:.:!e1If~~~~: ~~. d~t1:ch~~n~~rbara;g~ 
age coup0ns will be made for the number of 
pers6ns and weight checked, not to exceed 
150 lbs. for each person. 

6th. Baggage Agents w:ill not check 

~:x:tl~~~t&fo~g;=:h~~~n ~g_re• 
7th. Iri detaching mileage for pQ.8!,&ge, If 

baggage coup0ns have not been detache<l. 
Conductor Will collect same in connection 
with passa~e coup0ns. 

8th. This book or its coupons are not good 
for passage to p0ints wh~ trains do not stop 
regularly. 

si!~h~on~~?9'~~~/~;~1:~1 ~~.~~~n~~ 
t;e;~d~ ~e~~~~f\~ ($50:00} ~l~b~will 

COV E R AND CONTRACT F OR M ILEA GE BOOK 

will be sold on all of the divisions. The first divisions to 
get the books are the Columbus & Zanesville, the Dayton & 
U nion and the Dayton & Richm ond. 

T he book s contain cou pons for 350 miles and are sold for 
$5. T hi s makes th e rate I 3-7 cents a mile. They also con­
tain cou pons for the checking of baggage. The accompany­
ing illustration shows th e cover of the book and the con­
tract that the purchaser enters into with the company. 

The baggage rules and regulations which the traffic de­
partment of the Schoepf traction lines has been working on 
for several months, and which were to have gone into 
effect Feb. 20, have just been completed and were put into 
effect March 20. The rules will probably be copied by a 
number of independent tr action lines that are contemplating 
dropping the usual charge of 25 cents for each piece of 
baggage checked. 

The rules are now in force on the lines of the followi"ng 
companies: Indiana, Columbus & Eastern Traction Com­
pany, Cincinnati N orthern Traction Company, Lima & 
Toledo Traction Company, Indianapolis & Western Rail­
way Company, Richmond Street & Interurban Railway 
Company, Indianapolis Coal Traction Company, Indian­
apolis & Eastern Railway Company, Indianapolis & Mar­
tinsville Rapid Transit Company, Indianapolis & North­
western Traction Company, and Indiana Union Traction 
Company. They are, briefly, that no single piece of baggage 
must weigh over 250 lbs., that baggage must consist of 
wearing apparel or personal effects for the use of passen­
gers and must be in trunks, valises or boxes with handles. 
Baggage not exceeding 150 lbs. in weight is checked free 
on one full ticket, and 70 lbs. on one half ticket. Where 
the fare is less than 25 cents excess baggage rates are 
charged, the excess rates varying from 15 c,ents to 40 cents 
per roo lbs., depending on the fare up to a fare of $2. 
Bicycles, baby carriages, etc., are always considered excess 
baggage and a fee of 25 cents is made for them. There 
are storage charges if the baggage remains in any inbound 
or outbound station for more than twenty-four hours. Dogs 
when accompanied by the owner and properly tagged and 
,p rovided with a collar and chain will be transported in bag­
gage cars at the owner's risk. Transfer charges of from 
ro cents to 25 cents are made between stations in Dayton. 

•• 
MEETING OF A. S. R. A. CONVENTION COMMITTEE 

As announced in the STREET RAILWAY JOURNAL for Feb. 
2, the selection of the city for the convention of the Ameri­
can Street and Interurban Railway Association next fall 
was left to a joint committee of the American Street and 
Interurban Railway A ssociation and the American Street 
and Interurban Railway Manufacturers' Association. This 
committee was instructed to investigate the facilities for 
holding the convention at N orfolk, Atlantic City and any 
other places which they might consider desirable, and were 
authorized by their respective associations to make. a de­
cision on the subject. In conformity with this resolution, 
the following gentlemen met at Norfolk on the morning of 
March 25: Messrs. Beggs, Tingley and Swenson, repre­
senting the A merican Street and Interurban Railway Asso­
ciation, and Messrs. McGraw, Wilson, Martin, Gale and Kee­
gan, representing the American Street and Interurban Rail­
way Manufacturers' A ssociation. Mr. Gale attended in the 
place of Mr. Pierce, of the Manufacturers' committee. 

At N orfolk the committee was met by representatives of 
th e Board of Trade of Norfolk and of the Jamestown Ex­
pos1tion. In the morning they made a tour of the city and 
investigated the facilities there for the convention. In the 
afternoon they visited the Jamestown Exposition grounds, 
where they made a similar tour of inspection. They left 
N orfolk in the evening and went by the Cape Charles route 
to Philadelphia and thence to Atlantic City, arriving in 
A tlantic City Tuesday morning. They were met there by 
representatives of the Board of Trade of that city, and 
inspected the various piers where the exhibits could be 
displayed in case that city was selected. They returned to 
N ew York Wednesday morning. Wednesday evening part 
of the committee went to Boston to attend the annual din­
ner of the New England Street Railway Club. In Boston 
another meeting will be held, at which Messrs. Shaw and 
Peirce, who were unable to be _present at Norfolk and At­
lantic City, will be consulted. Due notice of the decision 
will be issued by the secretary and published in this paper. 



MARCH 30, I 907.] STREET RAILWAY JO URN.AL. 555 

PLANS FOR THE NEW SHOPS OF THE INDIANA 
UNION TRACTION COMP ANY 

Construction work on the new shows of the Indiana 
U nion Traction Company is progressing as rapidly as 

tions for other portions are in. The shops are being located 
south of the power house at Anderson, and the site includes 

• that of the present sho,p,s. The main building of the new 
shops will in fact be built so as to include the buildings of 
the present shops. 

LUMBER STORAGE 
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weather conditions wi ll permit. The west wall , having a 
frontage of 481 ft., is practically completed and the founcla-

This building will be L -shaped , 48r ft. long and 306 ft. 6 
ins. deep, The westernm ost bay, co ntaining three tracks, 
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will constitute a paint shop and varnish room. and an erect­
ing shop. The present shop buildings just n~ rth of th is 
will be remodeled to serve as a cleaning and inspection 
shop and storeroom. The repair shops proper will occupy 
the easternmost portion of the building. The twelve tracks 
in this portion will each hold one interurban car. T he 
armature room, machine shop and blacksmith shop wi ll be 
located at the head of the repair tracks so as to necessitate 
carrying armatures and other heavy repair parts as short 
distanc es as possible. A n overhead system of car hoi sts 
will be employed which will permit cars over any tracks to 
be rai sed. 

Locker and to ilet rooms for the shop men wi ll be loca ted 
just east of the stock room, and additional toilet rooms will 
be located adjacent to the erecting shop. A detached build­
ing south of the blacksmith shop wi ll contain a brass 
foundry, tin shop, sand room and faci lities for babbitting 
bearings. Paints and oils wi ll be kept in a detached build­
ing near the so uth end of the paint shop. A lumber storage 
shed wi ll also be constructed east of the paint shop. The 
shop offices wi ll be located in the only two-story portion of 
the shop at the northwest corner of the main building. In 
addition to several offic es, t hi s seco nd-story portion will 
contain a trainmen's instruction room, which will be pro­
vided with apparatus to assist in instructing the men with 
regard to the car equipment. 

In design of the shop particular a ttention has been given 
to the question of light. The side walls are made up almost 
en tirely of windows. T he pain shop will be supplied with 
a saw-tooth roof and skylights wi ll be built in the roofs over 
other portions of the main building. 

THE CITIZENS' NON-PARTISAN TRACTION SETTLE­
MENT ASSOCIATION OF CHICAGO 

A lthough the Chicago Mayoralty campaign, of which the 
traction quest ion is the chief issue, has been at its heig ht 
fo r the last few weeks, nothing new in the traction situation 
has developed. The campaign is being given more atten­
tion by the voters 
than ever before, as 
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LETTER ADDRESSED TO VOTERS 

downtown noon meetings held in various theaters. Test 
ballots taken by newspapers indicate that · Mayor Dunne 
will be defeated and that the traction ordinances will be 
recommended. Sunday, March 24, the vote taken by the 
Chicago "Daily News'' showed the followi ng votes: Busse, 
8939; Dunne, 2695. For the ordinances, 9916; against the 
ordinances, 2092. 

The traction question in Chicago has resclted in a peculiar 
body known as the Citizens' N on-Pairti:san Traction Settle­
ment Association, organized to further the interest s of the 
traction ordinances. The association, as its name implies, 
is non-partisan, being allied with neither political party, and 
it is in no way connected with the traction companies. Its 
sole purpose is to put before the voting po pulation the trac-

RE A D! READ!! RE A D!!! 
VOTE FOR THE TRACTION ORDINANCES 

They are clear definite contracts. If violated by the companies 
the penalty is forfeiture. 

They provide 
FOR IMMEDIATE COMPLETE MUNICIPAL CONTROL 

FOR THE ONLY PRACTICABLE METHODS OF OBTAINING MUNICIPAL 
OWNERSHIP. 

FOR THROUGH-CITY ROUTES AND COMPREHENSIVE TRANSFERS FOR 
A SINGLE FARE. 

FOR IMMEDIATE IMPROVEMENT IN SERVICE- 2,000 MODERN CARS, 
SMOOT'i TRACKS- DOWN-TOWN SUBWAYS-LOWERING OF TUNNELS. 

Tbe City gains rights and forfeits none. -:rhe Ci~y shares in profits toward purchasin- i ,rnpertles-:. 
Read the ordinances for yourself - we fur01sh copies. 
If you really want municipal ownership, vote for the ordinances. 
If they are passed, you lwill get municipal control. . ~ 
The defeat nf the ordinances and a~tinn by Cond! mn~tion means lmmed1_a~e Beginning- but 

indefinite ending - of complicated Jawsu,ts. On one ~1de ts an honorable, enhg Jteoed aettlement, 
preserving every public r ight. On the other, fog, uncertainty and chaos. 

VOTE "YES" AND VOTE RIGHT 
W e are citizens who want to advanr;.e the public welfare. Some nf u~ fa v J; municipal ownership 

and some nf us do nntj but we all agree that the ordina nces are rlg,'it, and w e shall vote for them. 

We ar])0te!l~~b!
0
~!~1:d~rutad the ordinances, and you will vote for tbr .m. 

The Citizens Non-Panisan Traction Settlement Association 

.PLACARD POSTED IN WIND OWS 

tion ordinances in their true light and encourage the passage 
of these ordinances at the election o ,n· April 2 . 

The association had its conce<.,,.,tion in the simu ltaneous 
passage of resolutions by the r ....:h icago Real Estate Board 
and the Chicago Commercial Association, commending the · 
course of the City Council in pas.sing the traction ordinances: 
over Mayor Dunne's veto, CommiiUees of these two or- • 
ganizations held a joint meeting and decided on a broader ­
organization such as h-as been effected. All non-partisan 1 

clubs favoring the traction ordinances were invited to send I 
representatives to a joint meeting to organize an associa-­
tion. Thirty-one clubs responded and the present organiza-'-­
tion was effected. Permanent headquarters were- engaged! 
and the active work of disseminating information and cre.~­
ating enthusiasm with regard to the or dinances was begum. 
At the present time there are seventy-seven organization's 
identified with the association. An idea of the non-par'­
tisan character of these clubs may be gathered from the 
fact that the Architects' Business As:5ociation, the Chicago 
Butter and Egg Board, Chicago Grocers and Butchers' As­
sociation and the Chicago Women's Club are included 
among them. The various clubs include a membership of 
from 75 ,000 to 100,000 voters. The meetings of the associ­
ation are attended by representatives of the various clubs, 
who later report to their individual clubs the actions taken. 

Since its organization, Feb. 26, the association has been 
active in distributing literature concerning the traction 
ordinances, and badges urging voters fo r them. In all. 
about 400,000 badges have been distributed, 60,000 hangers • 
printed on heavy cardboard have been sent out, a nd the · 
association is now sending out a series of four appeals to , 
every voter in the shape of folders. One of these urged · 
registration on March 12 in order to vote on the ordinances .. 
Another, entit led the "Traction Ordinances in a N utshell," · 
contained a copy of the ordinances stripped of legal verbi- ­
age. Enclosed in it is an article, "What Happens if We : 
Reject These Ordinances," in which it is stated that in the • 
event of the ordinances not being adopted traction faci lities . 
during the coming four or five years while condemnation· 
proceedings are being effected ;vill be worse than at present-_ 
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STEAM MOTOR CAR FOR THE ROCK ISLAND 

T he Chicago, Rock Island & Pacific Railway Company 
will soon receive a self-propelled steam motor car from the 
Railway Auto Car Company, of New York, the American 
company which controls the patents and manufacturing data 
for the Ganz system. From the general plan and elevation 
of this car shown herewith it will be seen that the total 
length over end si lls is 54 ft. 10¾ ins. The car has seats 

STEAM MOTO R WIT H P ART S EXPOSED 

for fifty-two passengers, including six tee n in the smoking 
compartment. The baggage room is 7 ft. r ¾ ins. lon g, and 
the motorman's compartment at the forward end of the car, 
which contains the generator and accessori es, is but 6 ft. 
4¾ ins. long over all. The coal bunker is supported over the 

ficient for a continuous run of about 60 miles. T he steam 
generator is of the standard Ganz type and 42 ins. in outside 
diameter. It is capable of developing a max imum of 120 

hp in conjunction with the compound steam motor mounted 
in the forward truck and which drives on the rear axle 
thereof. 

The half-tone view shows the steam motor with the cover 
enclosing the g ears and link motion removed. Thi s motor 
is compound and steam-jacketed and is entirely enclosed. 
The gear case is partly fill ed with oil so that all moving 
parts r eceive a continu ous and thoroug h lubrication. The 
normal speed of this motor is 600 r. p. m. , althoug h it can 
Le operated satisfactorily up to a speed of 900 r. p. m. 
The working pressure is 2 70 lb s. per square inch, and the 
steam is superheated. T he motor is co ntrolled absolutely 
from levers co nveniently located at the right-hand side of 
the motorman's compartment. 

The car - body is of all-steel construction with interior 
fini shed in qu ar tered oak. Its desig n is in accordance with 
what is now co nsidered to be the most advanced p:ractice in 
passenger cars, that is, the ve rtical , load of the car is cared 
fo r by the sides of the car , w hich fo rm deep girders, while 
the buff er st rains a re taken care of by relatively li ght longi­
tudinal center sills. T he tota l weight of this car in wo~king 
order full y loaded is 36 tons. It is equipped with W esting­
house automatic brakes with the axle-driven air compressor 
mounted on th e trail er truck. 

The car is desig ned to mainta in 35 m. p. h. on a level 
track , 24 m. p. h. on a 1 per cent grade, and 15 m. p. h, 
on a r per cent grade. T he car is ~lso capable of hauling a 

I tt s~cngcr Roo111 
'.f otu l Scn,t111 g Cnpnc1ty 5~ 
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P L AN AND ELEVATION OF STEAM MOTO R CA R 

front end sill and the coal is removed through a small 
sliding door opening into the motorman's compartment. 
The coal bunkers carry sufficient fuel for a continuous run 
of 5'0 miles. 

The feed water for the steam generator is carried in two 
longitudinal steel tanks suspended from the underframe of 
the car. These have a total capacity of 600 gals., or suf-

trailer a t 30 m. p. h. on a level .track, and 15 m. p. h . . on a 
1 per cent grade. The fuel is to be coke and the consump­
tion is not to exceed 16,¼ lbs. per mile. 

This is the first standard car of the Railway A uto Car 
Company which will be built and delivered in this country, 
although orders for other cars of this general type are now 
being executed. 
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FULL CONVERTIBLE CAR FOR PARA, BRAZIL 

T hree years ago, residents of P ara , Brazil, had to depend 
solely on mule tramways, which ran through Para, con­
necting it with the suburbs. Since the advent of the Para 
E lectric Railway & Lighting Company, under the manage- . 
ment of J. G. W hite & Company, the 50,000 inhabitants 
have at their disposal an electric railway system that is 

EXTERIOR OF CAR FOR PARA 

modern in every way. Para is situated in the north ern 
part of B razil , 62 miles from the ocean, on the River P ara. 
It is a por t of considerable impor tance and maintains a reg-

INTERIOR OF CAR FO R PA R A 

ular coasting service with R io de J aneiro, Manoas and other 
Brazilian ports, and in addition has steamer communi cation 
with New York, Galveston and European po rts. For some 
time the local authorities have bee n improving the city to 
the extent of widening, st raigh te ning and beauti fying the 
streets, which in the new part of Para present a very modern 
appearance with their wide thoroughfa res lined with palms 
and other tropical trees. The climate is exceedingly moist, 
and care had to be exercised in selecting wood for the cars 
suited to the climatic condi tions as well as being insect-

,proof. Teak was found to contain all the necessary qual­
ities and all cars are made of this wood throughout, which 
includes, in the case of the full-convertible Brill car illus­
trated, the slat seats, hand poles and other accessories. The 
curtains were made mildew-proof, and the ceilings of 
aluminum. There is a gutter along the side of the roof 
which connects with a ¾-in. pipe down the corner post. 
T he short platforms, 3 ft. 2 ins. in length with 22-in. step 

openings, would indicate that not often 
will the loading and unloading of the car 
be suddenly taxed. The width of the car 
over the sills, including panel s, is 6 ft. 
8¾ ins.; over posts at belt, 7 ft. 3 ins., 
figures which permit seats for two pas · 
sengers abreast on one side of the aisle 
only, the other seats accommodating one 
passenger each. The truck shown under 
the car in the picture is the No. 2r-E 
with a 6-ft. wheel base; the motors used 
are of 40-hp capacity each. Included 
among the specialties on the car of the 
builders' own make are angle-iron bump­
ers, gongs and signal bells, radial draw­
bars, etc. The dimensions not already 
given are as follows: Length over end 
panels, 20 ft. I in.; over bumpers, 27 ft. 
6 in s. ; sweep of posts, 3¼ ins. ; centers of 

posts, 2 ft. 7 ins. ; size of side sills, 4¾ ins. x 7 ins. ; rein­
fo rced with Z-iron; end sills, 4¾ ins. x 7 ins. ; thickness of 
corner posts, 3¾ ins. ; side posts, 3¾ ins. 

•• 
·Ir -~ 

PROPOSED EXTENSION TO TITUSVILLE 
SYSTEM. 

William J. Smith, general manager 
of Titusville Electric Traction Com­
pany, of Titusville, has. recently returned 
from a conference in New York City 
with Charle s Pfizer, Charles Hart and 
W. R. Brown, directors of the company, 
concerning the work of the coming sea­
son with regard to extensions and im­
provements. Two or three things are 
considered necessary. The road must be 
extended to the westward. Cambridge 
Springs is· now being considered as the 
most available OJ: ening in that direction, 
making connections with the main line 
of the Erie Railroad and with trolley 
lines for E rie and Meadville. The com­
pany own s Mystic P ark, which Manager 

' Smith believes should be improved. A 
line southward to Oil City has also been 
the subject of co nsiderable discussion. 
Two routes have been surveyed, one over 

th e old railroad grade southward from Pleasantville and 
the other directly from Titusville through Cherrytree to 
Rouseville. Such an extension of street railway service would 
open to local trade and local interest at Titusville a large 
section of country to the south and west and would bring 
the city in closer touch with a number of towns and hamlets 
and a large farming community. It has been suggested 
that the Titusville Chamber of Commerce meet the directors 
of the company upon their visit to the city and take up with 
them the general subject of extensions and improvements. 
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FINANCIAL INTELLIGENCE 

W ALL STREET, March 27, 1907. 

The Money Market 
The developments in the local money market during th e past 

week have been of a favo rable cha racte r , and at the close the 
situation was more encouraging than fo r some weeks past. 
Early in the week the h eavy liqui dat ion in the securit ies mar­
ket s, and the acti ve ca lling of loans on ,he part of the larger 
financial insti~ut ions, togeth er with the di sturbance in th e for­
eign financial markets, caused an advance in the call loan rate 
to· 14 per cent, while in the t ime loan branch of the market 
there was an advance in the rate for accommodations for th~ 
short periods. T hirty and sixty-clay contracts commanclecl 2 

premium, bringing the total charge to the borrower up to 6% 
and 7 pe r cent, while fo r th e longer periods 6 per cent was biJ 
with prac tica lly no offerings. Toward th e encl of the week, 
however, there was a sharp reaction in dem and money to 4 per 
cent, but the asking charges fo r fixed periods r emained prac­
tica lly unchanged. T he impro\'ement was directly clue to the ac­
tion of the T reasury Department in author izing the deposit of 
about $15 ,000,000 custom receipts in the nat ional banks in thi s 
city, and also th e anticipation of th e payment of th e A pril l in­
ter est on the public debt. It is estimated that thi s action will make 
available about $18,000,000 for market pu rposes, and there is 
assurance from Washington that furt her relief measures will 
be acloptecl should ma rket condit ions necessita:e such action. 
In a<;lclition to thi s, there has been a decided change in the atti­
tude of loca l bankers in the matt[ r of gold withclra wals from 
the other side. For some time past our bankers have been 
reluctant to draw gold from London, notwithsta,1cling the 
laro-e balance in our favo r , and the low rat es preva iling for 
s:e;ling exchange, which would ha\' e made import s of the 
yellow m eta l p rofitable, bu t som e improvem ent in the fo reign 
~ituation led to the engagement of $1,650,000 gold for shipment 
to thi s side, while furth er engagements are regarded as 
highly probable, although these wi ll depend largely upon the 
amount of new gold laid clown in the London market. A sub­
stantial amount of the metal is clue to arrive from the Cape 
ea rly next week, and doubtless N ew York bankers wi ll be 
ac ti ve, biclcl ing fo r a ll or pa r t of it. The disturbing rumors 
rega rding the monetary situat ion abroad proved to have been 
grossly exaggerated, and th e sett lements at London and Berlin 
passed over wi:hout any se rious disturbance. T he utterance by 
a prominent fo reign banker made it clea r that there is no dan­
ger of the money ma rkets abroad being seriously di sturbed, -'s 
the scarcity of money the world over is clue to the phenomenal 
activity in all lines of industry, and not :o any excessive speCL1-
lative act ivity. T he fact that the demand for funds is not a 
speculati ve one means conti nued firm ness in rates, but th e 
banking in:e rests appear to have the situat ion well in hand, and 
they assert that there is no reason whatever for any apprehen­
sion. T he preparations for th e April interest and dividend dis­
bursements which will be made th is week wi ll doubtless cause 
a temporary flurry in th e local money rates , but th is should be 
followed by a retu rn to easier condi t ions with in a shor t time, 
as the money thus paid out promptly finds its way back to the 
banks. Corpora:e bor rowings have practically ceased, and are 
not likely to be resumed on a liberal scale, owing to the policy 
of retrenchment acloptecl by many of the leading rai lroads and 
th e cancellation of la rge orders for materials, etc. 

T he bank statement of last Satu rday was somewh at bette r 
than had been expected. Loans decreased $3,487,000, due 
almost entirely to liqu idation in the stock market. D eposits 
dcci;eased $1,829,000, and cash increased $1,218,900. The legal 
rese rve was $457,450 less than in th e preceding week and which, 
aclcled to the increases in cash, augmented the surplus rese rve 
by $1,676,350. T he surplus now stands at $4,709,450, as com­
pared wi th $6,363,775 in the corresponding week of last year; 
$6,479,325 in 1905, $27,468,875 in 1904, $6,280,900 in 1903, $6,965,-
575 in 1902, $rn,272,425 in 1901 and $5,817,300 in 1900. 

The Stock Market 
The stock market has pa ssed through another period of 

liquidation and demo ral ization which culm inated in a very seri­
ous decline in prices in the middle of the week, although the 
downward mov-ement was not attended with the same degre~ 
of excitement which characterized the break in values in the 
ea rlier part of the month. The selling movement was stimu ­
lated by active calling of loans by the banks and a sharp ad­
vance in the call loan rate, and by some ve ry disquieting rumor;; 
regarding financi al and specula tive conditions in Berlin and 
London. T his r eceived attention more for th e reason of the 
Leavy selling for foreign account than through any confirm~,­
tion of report s, whieh were sufficient ly se rious . to ca ll forth 
denial from one of the most prominent British financiers. 
Prices for many s :ocks made new low levels. and the ex ecution 
of stop orders was responsible for rather large declines in ce r­
ta in quarters of the li st. It would be difficult, howe\'er, to asc ribe 
any specific reason for the continued liq uidation. The engagement 
of $1,650,000 gold fo r import, together with , he action of th P. 
Sec retary of the Treasury in anticipating payment of the Apni 
interest 0 11 th e public debt, and in depositing customs rece ipts 
wi :h the national banks in New York City was received favor­
ably as prac tical ass istance to the money market , am! was in a 
large m easure r espon sible fo r the sharp recovery in price~ 
which was in progress a t th e close. Th e la rge r fina ncial in­
terests appea r to ha \'e at last com e to the support of the marker, 
and furth er se rious drives are more unlikely with thi s fact now 
generally known. The copper s~ocks suffered severely, with 
heavy selling of Amalgamated, influenced by the ra :her sensa­
tional break in the copper metal price in London, and a cor-• 
responding decline in the price of the metal in New York, 
which appeared to indicate that the stati stical position of the 
metal was less st rong than had been the belief. The cancella­
tion of contracts fo r improvements by the railroads, owing to 
the inabil ity to rai se fres h capita l wi ll have an important influence 
upon the iron, stee l and m etal indu stries, a lthough, accord ing to 
officials of the Uni ted States St t el Corporation, there is as yet 
no i;1dication of any material falling off in the volume of busi­
ness in the iron and stee l trade. General conditions remain 
practically unc hanged. The activity in trade is sufficient t') 
absorb all th e available capital, and thi s naturally acts against 
speculative actiYity in the stock market of the inauguration of 
any important sustained upward movement. Crop possibil iti e;; 
are now coming in for considerati on, and these will later on 
prove an important speeulative influence. 

The local traction stocks followed the course o f the general 
li st, although quite a littl e se lling was caused by the various 
and conflicting report s from Albany r egarding the pa ssage of 
the Public Utilities bill which would circumscribe the powers 
of these companies. 

Philadelphia 
Although the dealings in the trac:ion shares were consid­

erably smaller than in the preceding week, they were accom­
panied by a general decline in values, and in many instances 
prices made new low records for the present downward mov e­
ment. P hilade lphia R apid Transit was again the center of in­
terest. D u ring the firs t half of the week the stock moved 
with in narrow limits, but toward the close there was fresh 
selling which brought tj1e price down to 151/s. About 14,000 
shares were traded in. Philadelphia Traction sold at 91 and 92, 
and American Railways ran off from 49½ to 49. P h iladelphia 
Company common, after selling at 44, declined to 42¼, while 
the preferred stock brought 45½ . Union Traction sold to the 
extent of about 1500 shares at 54 and 53½, and Consolidated 
Traction of N ew J ersey sold at 70. Rocheste r Railway & Light 
preferr ed changed hands a t 91, and Union Trac tion preferred 
of Pit tsburg brought 50. 

Baltimore 
T he local traction issues were extremely quiet and weak dur­

ing th e past week. About the only act ivit:r was in United Rail -
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ways preferred, more than $50,000 of wh ich sold at p r ices rang- _ 
ing fr am 87¼ to 85¾ . T he income bonds we re unu sually dull , 
a few odd lots chan.ging hands at 52 to 51 ¼ . U nited Rai lway 
free stock brought 11, and the certificates represent ing pooled 
stock changed hands at the same figu re. Other sales included 
naltimore City P assenge r 5s at 102 ½ an d Washington City & 
5uburban 5s at IOI. 

Other Traction Securities 
T h e featu re of the Boston market was the break of several 

points in M assachu setts Elect ric preferred. Opening around 
65, it broke to 55 ½ and la~er r ecovered to 57; upwa rds of 2500 
shares were traded in. T he common s:ock decl in ed from 17 to 
14½ and then ~ecovered to 151/g . Boston E levated was steady 
at 145. \ Vest End common sold as low as 90 and the p referred 
at 106½ and 106. T he Chicago market has continu ed quiet. 
Met ropolitan Elented preferred sold at 65. \ Vest Chicago 
brought 27, and Chicago City Railway brought 150 for a small 
lot. U nion sold at 5. 

Considerable act iY ity was shown in th e va rious traction 
secu rities on the Cl eveland Stock Exchange th e past week. 
Blocks of th e A uro ra, E lgin & Chicago, Cleveland E lectric, 
Forest City and Nor thern Ohio T ract ion changed hands. In 
one day 250 shares of the F o rest City was sold. T his is the 
la rgest t ransaction in th is s~ock fo r one day that has eve r been 
r epor ted . Cleveland Electric stood about 60 bid fo r several 
days, but on T uesday it fl uctuated widely, owing to the r epor~ 
o f a disagreement on the leasing plan having been reported to 
th e City Council on l\ l onday evening. Forest City stood about 
wh ere it h as been fo r some time, with 98 a sked and 94½ bid. 

Security Quotations 
Th e following table shows the pr esen t bid quotat ions fo r the 

leading t r action stocks, and th e ac t iYe bonds, as compared with 
last week : 

Mch. 20 i\Ich . 27 
American Rai lways . . . . . . . . . . . . . . . .. . . . . .. . . . . . . .. . . . . . . .. . . . 49 49 
Boston Elevated ............. .... .. . . .. .... ... ........ . ....... 145 al431/~ 
Brooklyn R ap id Transit . . . .. . . .. . . . . . . . . .. . . . . . .. .. . .. .. .. .. 54 49% 
Chicago Ci ty ................. .... . ..... . ..... . . ..... ....... . . 150 150 
Chicago Union Traction (common ). ....... .. ............... 4¾ 4% 
Chicago Union T raction (preferred) .. .. .... ... .............. 13 13¼ 
Clevelan d Electri c . .. . . . . . . .. .. . . . . . . .. . . . . . . . .. . . . .. . . . . . .. .. 5-1 
Consolidated Tract ion of New J ersey . ...... . .. .............. 71 70 
D etroit United . . .. . . . .. .. . . . .. . .. . . . . . . . . . . . . . . . . . . . . . . . . .. .. 69 G8 
Interborough- i\I etropoli tan . . . . . . . . . . . . . . .. . .. . . .. . . . . . .. . .. . 24 2:3% 
lntcrborough-Metropoli tan (preferr ed) . . . . . . . . . . . . . . . . . . . . . . 58½ ti6 
International Tractio;i (common ) . . . . . . . . . . . . . . . . . . . . . . . . . . . 5-1 45 
International Traction (preferr ed), 4s . ...... .... : ........... i9 72½ 
Manhatta n Kail way ........... . .. . ..... .... .. .. .... .......... 135 130½ 
Massachusetts Elec. Cos. (common ) . ... ........ . ............ 16½ 15 
Massachusetts Electric Cos. (prefer r ed) ..................... 63 56 
Metropolitan E levated, Chicago (common)................. 23 · 25 
Metropolitan Elevated,. Chicago (preferred) ................. 6-1 a65 
Metropol it an Street . . . . .. . . . . . . . .. . .. .. . . .. . .. . . . . . . . . .. . .. . . a93 
North American . .. . . . . . . .. . .. . . . .. . .. . .. . . . .. . . . . .. . . . . . .. . • . 73% 72% 
N orth Jersey Street Rai lway .......... .... .. ................ 40 40 
Philadelphia Compan y (common ) .. ......... . ................ 43 43½ 
Phibdelphia Rapid T ransit .. .. .. .. .. .. . . . . . .. .. .. . . .. . . . . . . 16¾, 15¾ 
Philadelphia Traction . . . .. . . . . . .. .. .. .. . .. . .. .. .. .. .. .. . .. . . . 92 91 
Public Service Corporat ion certificates . . . . . . . . . . . . . . . . . . . . . 65 66 
Public Service Corporation 5 per cent notes. ............... 94 94 
South Sid<.! Elevated (Chicago)............... ............... 80 80 
Third Avenue ................... .. ....... .. .... .............. 106 105 
Twin City, M inneapoli s (common). .... .... ... ............... 9-1 ½ 93 
Union Traction (I'hi ladelph ia) . ... . .. ....... ... .............. 54 53½ 

a A ~ked. 

Metals 

The "Iron Age" says:· " So fa r as the current movement in 
crude and finished iron product s is concerned, the situ ation is 
practically unaffected by the recent events in \,Vall Street and 
the numerou s announcements of a proposed cessat ion of r ail ­
road work. It is idle to deny, however , th at un less there is a 
resumption of that work du r ing th e next few month s, con­
sumption of iron and steel must be affec~ed and values must be 

influenced. It has already had th e effect of making buyers of 
crude iron and steel more cautiou s a s to commitments for the 
last half of the year. In the Central ·w est the scarcity of steel 
continu es. Quite a large tonnage of st rnctLiral material is in 
sight. Copper metal has ru led easier , in sympathy with the 
fall in the price of the metal in L ondon. Quotations are : 
Lake, 24¼ c. to 25¼ c; electrolytic, 2-1 ¼c. to 25c.; castings, 
23¼c. to 2-1- ¼ c." ------~-----
MEETING OF THE OKLAHOMA ELECTRIC LIGHT, RAIL­

WAY & GAS ASSOCIATION 

T he fi rst meeting of the Oklahoma E lectric Light, Railway 
and Gas Association, notice o f the organization of which ap­
peared in a recent issue of the STREET RAILWAY J OURNAL, will 
be held A pril 22 and 23 at Oklahoma City, Okla. T er. 

•• 
TO OPEN UP BERKSHIRE REGION 

T he p lans of th e N ew York, N ew Haven & H a rt fo r d Rail­
road Company are defi nitely announced for the bu ilding of 
electric railway lines from Great Barrington to South Egre­
mont , in Massachusetts, and to Canaan , Conn., the junction poin~ 
of th e Central N ew E ng land and Housatonic steam railroad 
lines. T he line. fro m Great Barring ton to Canaan will closely 
parallel the Hou satonic Railroad. T h e immediate plans in th e 
Berkshire region also inclu de the building of a cog road to the 
top of Mount Greylock , the oth er terminal of which has not 
yet been definitely decided upon. None of these proj ect s will 
be affected by th e curtailment policy of th e New Haven com­
pany r ega rd ing extensions. T hey fo rm part of a large scheme 
of opening up the Berkshire r egion a s a great summer r esort. 

IMPROVEMENTS AT PORTLAND 

T he budget o f th e Portland Railway, L ight & P ower Com­
pany, 1907, amounts to a trifle over $2,000,000. T he items are 
not a lone for new work on the railway and power systems, but 
include such incidentals as paving in conntction with the im­
provements of thorough fares over which th e corporation oper ­
ates its rolling stock. 

Lump sums are g iven th e Oregon Water P ower Company 
and the original Portland Railway systems, each securing $600,-
000. T he O regon Water Power Company' s lines cover about 
90 miles, while the city system is approximately II5 miles long. 
It is th e intention to do more city work this year than on th e 
sL1bur ban and interurban runs. 

T his amoun t does qot include the $1,000,000 terminal station 
on F irst and P ine S treets, which came up after the budget was 
compil ed. O rders placed fo r 100 new cars, fifty of which are 
to be shipped next month, consumed considerable of the avail­
able cash . N early a m ile of 72-pound rail has been laid on 
Dawson St reet , where street improvements are being made. 
On U nion A venu e, nor th of W eidler , Street, abou t 2½ miles 
of 72-pollncl r a ils ar e to be put down in place of th e 40-pound 
steel now u sed. 

Two mil es of new road will be buil t fro m East T wenty­
E ighth and E ast Burnside Street s to Rose City Parlt, a new 
addition being laid out. T hat lin e will later be connected with 
th e E ast Burn side Street branch at East Sixteenth Street. 'It 
h as been r eported :seve ral t imes the company intended t o 
double tr ack the line to Ivanhoe, but wh ile it w ill ultimately be 
brought about, no _p rovision has been made fo r such improve­
ment thi s year . 

T h ree new trailer s, each th e length of the regu lar sized 
motor car, have been turned out of th e Oregon \ Vater Power 
shops for the Mount Scott n m, and three others are being com­
pleted. More car s have been added to th e rolling stock on the 
Mount Scott division, and with th e arrival of th e open rolling 
stock, incr eased ser vice will he g iven on va rious lines. 
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MR. ANDREWS AND MR. DU PONT DISAGREE 
ON CLEVELAND VALUATIONS 

Horace E. A ndrews, president of th e Cleveland E lectric Rail­
way Company, and A. B. Du Pont , president of the Municipal 
Traction Comp any, who have spent two months in an endeavor 
to place a satisfacto ry leasing value on the property and fr an­
chises of th e Cleveland E lectric, r eported to the City Council , 
Monday evening, March 25, that th ey had · disagreed. Each 
made a r eport, and subm itted figures widely divergent ; M r. 
Andrews stating that , under th e plans laid ',down at the sug­
gestion of M r. Du Pont in the beginning,· th e value of th e 
physical property and franchises is $33,888,888.88, while the best 
figures Mr. Du P ont could offer were $19,898,126.93. The fi r st 
wou ld give a stock value of 105, and the la tter 45.10, with a pos­
sibi li ty of r eaching 49.61. M r. A ndrews stated that he had fol ­
lowed th e plan of making th e estimates that he and M r. D u 
P ont had fix ed upon right through and a rrived at th e conch1 -
sion s given. T his is wh at is known as th e Chicago plan, unde r 
which a committee appointed by th e city work ed in fix ing valu­
ations on the stree t railways in that city. 

Mr. Du P ont, so fa r as known, followed the sam e plan in 
making his estimates, but digressed by omitt ing contractors' 
profits, interest during construct ion, charges fo r management, 
brokerag e, commiss ions and- all consideration of fra nchi ses in 
Glevi lle, Coll inwood, East Cleveland , Cleveland H eigh ts, N ew­
burg, Newburg H eights, South Brooklyn and Lakewood. T hi s, 
of course, would make a big di ffer ence in the valu ations. T h e 
money pn t into th e fi rst -named items is considerable, while the 
franchises in th e thriving towns named are valuable. 

The two gentlemen had progressed well un t il almost the 
middle of thi s month, when M r. A ndrews requested Mr. D u 
Pont to ascertain from Mayor J ohnson a statement as to 
whether h e was satisfied as to th e methods used in arriving at 
the valuat ions. Th e answer was th at h e wa s not. Two or three 
days later a proposition was made by Mr. D u Pont to the effect 
th at th e negotiations be conducted without considerations of 
the long-time grants in the towns outside the limits of Cleve­
land, and that the estimates should not inclu de certai n items of 
expense that ar e always m ade a part of the cost of ra ilways . 
T his was r efu sed by Mr. Andrews, who fe lt th at the ru les gov­
ern ing the work of fix ing valu ations were being departed from. 

S ince that tim e no confe rences have been held, Mr . Andrews 
fee ling that the time had come when fu r ther talk on the matter 
would mer ely be t ime wasted. M r. A ndrews and th e officers 
of th e Cleveland E lectri c Railway Company have r efu sed to 
make any statements r egarding th e mat ter. Th e reports of 
M essr s. Andrews and D u P ont follow : 

T o th e Coun cil of th e Ci ty of Cleveland : 

Gentlem en- U n der you r r esolu t ion o f J an. 1-1, Mr. A n drews an d I h ave 
met almost da ily fo r t wo m o.n,th s in an effor t to d et er m in e the va lue of 
the ph ysical property an d u n exp ired fr an ch ises o f th e Clevelan d E lec tr ic 
R ailway Com pa n y. \N e h ave b een un ab le to agree, an d I t h erefor e r e­
por t for yo m inform ation m y op inion, bas'>d u po n a careful study of al l 
ph ases of th e prob lem. 

Upon the valuation of m an y it em s o f th e ph ysical property , t h e dat es 
of exp irat ion for m ost of t h e g rants a n d ti1e m e thod of valuin g ph ysica l 
p rop erty, we were abl e sub s tan t ia ll y to ag ree. T h e con clu sio n h er e ex­
pre ssed , o f cour se , in cludes such ag reed valu es, b u t n eith e r :i\ Ir . A n drews 
no r his com p any arc b ound by t h e conclusion s as a w h ole , n or th e d etail s 
enterin g int o it. 

T h e total val u e o f the ph ysical p roper ty an d un exp ir ed fr an chi ses of t h e 
co m pan y i s $17,908,314.24. Adding to thi~ on e-ninth, we h ave $19,898,126.93, 
which m akes for th e ou t standing stock a va lue c f $4S.l0 p er sh are, r e­
d eem abl e o n th e su ggested plan at $49.61. 

T h e value h ere g iven in clude s $1,533,566.84 as th e value o f th e st r eet 
paving don e by th e co m pan y, tho u g h I am inform ed th a t th is pavin g is 
now the prop er ty • of the city. 

Nothin g is in cl u d ed fo r con tra ct ors' profi ts , brokerage, comm ission s or 
in t er es t d u r in g the con structi on, for tw o reason s ; fir s t , stich it em s are 
n ot p roperl y a part of th e phys ical property; and secon d, if th ese item s 
are n ot adeq u a tely cov er ed b y th e b onus of 21 p er cen t , wh ich i s th e basis 
o f the su ggested p lan for d et erminb1 g t h e r ed emption va lu e o f th e s tock , 
any ex tra allo wan ce on tha t account sh ould b e m a de by th e Coun cil. 

T he valu e of th e ph ysical property ha s b een determ in ed indep end en t ly 
o f th e len g th of the fr an ch ises , an d n o deducti on h as b ee n· m ade from th e 
amount so d et ermined by r eason o f unprofi tab le g ran ts. T o all fr an chises 
1 have a ssig n ed full val u e. \ Vher e , h ow ever , lines a r e compo sed o f p or ­
tion s h avi n g diffe ren t dates o f exp irat ion , th e la t er in d at e be ing rem ote 
fro m the center of th e city, a nd th roug h un profit ab le terr ito ry, I have 
ass ig ned no value to th e o utl y ing por t io n aft er t h e ex pira ti o n of th e in­
lyin g connection. S u ch gran ts a r e operat ed ev en n ow at a loss, a)ld a r e, 

in fact , a burden upon th e in side lin es, and, of course, a r e n ot susceptible 
o f profitable opera t ion aft er t h e expiration of t he inside conn ectio n. 

T h e conclusio.ns h er e s tat ed with de tai led fi gures and reason s we re sub­
m itte d to Mr. Andr ews o n M arch 13, w ith a r equest that we d iscuss them 
in deta il and tha t he su ggest an y r ev is ion that he thou g h t just, with hi s 
reason s. I submitted a lso a sch edul e of di sputed item s n ow allowed, wi th 
my est im at e o f their value in dollar s to the compan y as a ba sis for 
furth er di scuss ion if r easons for a llowin g them could be ad van ced, pro­
fes sin g m yse lf entirely wi llin g t o con sider su ch reason s. I have had n o 
su m m ary of the con clus ion s r each ed by Mr. An"<lr ews, n or of th e aggr e­
gate of h is c la im s, an d to my r ep ort t o him I h ave h ad .n o r ep ly excep t 
a ver bal comm ent that we wer e appar ently t oo far a part to mak e furth er 
confer ences u seful. R espect full y submitted, 
:Mon day, l\Ia rch 25, 1907. A. B. D U PONT . 

T o th e Hono rab le City Cou ncil o f t he Ci ty of Cl eveland : 

Gen t lemen-Pursuant to th e Cou nc il r esolu tion of J an. 14, A. l l. D u P ont 
and I, toge th er with th e ass istan ce of a la rge cor-ps of en g ineers and 
accoun tants, have m ad e a tho ro ug h examin a t io n o f the pro perty of t h e 
Cleve land E lectri c R a ilway Com pan y. 

I n m akin g thi s examinat ion , the plan laid do wn by the com mis.s ion 
appointed b y the c ity o f Chicago, con sistin g of B ien J . Arnold, P rofessor 
l\L E . Cooley and A. B . Du P on t was fo lio-wed, and t h e same meth od o f 
va luin g p hys ical p roperty an d u nei<pired grant s from th e ci ty o f Cleve­
lan d and the municip alities surroun d in g Cleveland served b y th e Cl eve­
land E lectri c R a ilway Co m pan y, was adopted~ 

I.n p reparin g the prelimi n·a ry estimat es o f th e value o f th e phys ical 
prop erty, only the cost o f labor an d m a teri a l was included , less dep recia­
tio n, w ith th e int ention o f addin g later t h e cu stomary percen tages fo r ad -
1ninistration,, engil1eering, carryin g charges, etc., aggregating, as an aver­
ac-e, in th e ca se of t h e Chicago va luat ion, 20 per cen t of the cost o f th e 
mat eri al and labor. 

Th e valu e of t h e un exp ired g ran ts was ar r ived at in accordan ce with a 
p lan di cta ted by Mr. Du P ont fo llowi n g th e m ctho,1 u sed in Chicago. 

Th e r esult fo r the phys ica l and fra n chi se va lue thu s ob ta ined a ggre­
gat ed approx imately $30,500,000, to which , under the propo sal of th e 
Munic ipal T rac tio n Co:npan y, on e-ni.nth should b e added , m aking a to tal 
of $33,888,888.88; fr om th is su m, the fm1d ed an -:! unfun ded deb t o f the 
co mpan y, as of J an . 1, 1907, sh ou ld be dedu cted, leavin g a net resu lt of 
$24,547,888.88, wh ich , divided by t h e nu mber of sh ares of s tock of th e 
Cleveiand E lectri c R a il way Compan y, o u tstan ding , wou ld sh ow a p1·esent 
va lu e approx imat ely of $105 per sh are. 

Durin g th e last week o f th e n egot iati011s I sug0sested that l\I r. Dupont 
confer with Mayor J o hn son with a view of lea rnin g wh eth er th e m ethod 
of valua ti on ad opted me t with hi s approva l, am! was in fo r m ed that it d id 
Po t. vVh er eupon, a day or two late r a surpr is ing p r opositi on was sub­
mitt ed in writin g h y M r. Du Pon t , providi n g th a t no valuati on sh ould b e 
g iven lon g-t ime g ran ts in G len v ill e, Collinwood, E ast Cleveland, Cleve­
lan d H eig h ts , Newburg, Newburg II e ,ght s, South Drookl yn or L ak ewood , 
nor t o ce r tai n g rants in the ci t y o f C levelan d. T h t> proposi tion also con ­
ta in ed an estima te of th e ph ysical val ue w hich d id not in clu de a ll o f the 
,ar iou s items m aking up th at value, an d part icu l~rl y exclud ed an y co n­
sideration for an y ch a rges fo r m an agemen t, su per in ten d en ce, engin eering, 
i.nte rest o n cost durin g co.ns tructio n , con t ractor s' p rofi t s, and other item s 
which wer e included in the Chi cago est im a t e a nd in th e D et ro it estima t e 
prep a r ed by Professor B emi s and o ther s, and wh ich a re usua l ch arges in 
th e con stru c ti on o f any r ai lway, and a r e n ecessary t o a nd as much a part 
of th e cos t o f con s truc tion a s t h e cost of ra il · or a n y part o f its track 
equ ipm en t 1s. 

\ Ve a r e p erfectl y w ill ing t o abi de by an arbi tration b ased upon su ch 
m eth ods of valuati on as we re ado pted in Chi cago b y an impar tial com ­
m iss ion ,o f whi ch M r. Du P on t was on e, b ut can n ot con sider an y nffer by 
t h e M un icipal Trac ti on Com pan y fo r a lease b ased u po.n- a value wh ich 
does n o t include prop er ch a rges 

0

for th e ite m's of cost en umerated above 
in m ak ing u p p hys ica l valu e, an d can co ns id er no adjustment which 
does n ot con template t h e va lu e o f th e property operat ed as a whole , as 
was th e assum ption in Chicago. R espectfull y subm itted, 

H . E. AND R EWS. 

Business men who know Mr. Andrews and th e board of di­
r ectors of the Cleveland Electric R ailway Company have felt 
a ll a long that th ey wou ld not submit to leasing their property 
upon a valu ation below what it shonld be. T he company has 
made an offer eminent ly fa ir , and with a r ate th at is Yery low 
fo r a city of th e size, and th e general opinion seems to he that 
the offer of seven t ickets fo r a quarter should have been ac­
ceptecl. I t is fu r th er believed that , if pnt to a vote, there would 
be an almos t unanimous dec ision in favor o f the acceptance of 
the offer. 

T he City Council is in something of a qu an dary just now, it 
would seem , as th ere was little sa id r egarding th e r epor ts Mon­
day evening. A r esolut ion was passed calling for a mass meet­
ing W edn csday morning to di scuss th e m at ter, and another 
asking that th e Cleveland· E lectri c report the business done on 
the Central and Q uincy Avenu e lines since J an. IO, wh en th e 
company agreed to operate th em on th e 3-cent-fa re basis, and, 
if an agreement was not r eached, to submit r eports to th e city 
and pay everything above th e expense of operating th e lin es. 
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T here seems to be noth ing left but arbitration, and it is be­
lieved that the Cleveland E lect ri c will not submit to such a 
form of settlement, un less certain definite lines are laid down 
upon which to base a settlement. It is possible th at th e company 
might yield a little fro m th e valu ation fixe d by Mr. Andrews, 
but at th e same tim e there is small ch ance that any great con­
cessions ,vill be made. 

T hi s action breaks the truce in the legal battle that h as ex­
isted between the Cleveland E lectric Railway Company and th e 
Municipal Traction Company. It is said that the at torneys for 
both sides have arranged with the courts to take np arm s as 
soon as th e word is giyen·. However, it is not known how soon 
thi s will be. It is probable that the fi r st mo\" e will han to be 
made by the Cleveland E lectri c in fo rcing the l\fonicipal Trac­
tion cars from operating over it s tracks on Superior Avenue. 
Since the truce was· declared these car s have been running regu­
la rl y to the Public Square and turning on the loop. A n in­
jnn~tion aga inst thi s exists and it only remain s to ask the 
court to put it in force again. Then th ere are a number of 
su its that wi ll have to be fought out, one of th em being against 
the Forest City Rail ~vav Company, on th e ground that Mayor 
John son is fin~ncia lly i1~ t.e r est ed in it. 

---•♦._ __ _ 

EARNINGS OF THE UNITED RAILWAYS OF ST. LOUIS 

For the fi r st tim e since the \Vorld' s Fair period th e U nited 
Rai lways Company reports a deficit in it s net income account in 
the February statement of ea rnings. The two months o f 1907 
show a net income of only $1.802, as compa red with nearly 
$77,000 fo r the. same period last year. Th ese t wo months cover 
the operat ion of the suburban system since it was taken ove r 
on J an. I. The gross earnings of last month show the com­
fo r table in crease of $51,oco, as compared with Febrna ry, 1906, 
bu t thi s is more than wiped ou t by increase in expenses and 
depreciation, amounting to $85,000. The official statement issued 
by the auditor is as fo llows : 

Februa ry-
Gross ea rn ings and other in come ... . 
Expense~. taxes and depreciation .. . 

?\ et earnin gs .. . ....... .. ......... . 
Charges . .. .. ..................... . 

Net income ...................... . 
J an. 1 to Feb. 28-

Gross earnings a nd other income ... . 
Expenses, taxes and depreciation .. . 

Net earnings ..................... . 
Charges ... ........... - ............ . 

1907 
$764,680 

548,479 

$216,201 
231,324 

$1 5,123 

$1,591,017 
1,126,349 

1906 
$713,664 
463,041 

$250,623 
231,991 

$18,632 

$1,495,453 
954,409 

$541,04-+ 
464,046 

:Ket income . . . . . . . . . . . . . . . . . . . . . . . . $1,802 $76,998 
Details of the ea rnings and expenditures of the U nited Rail ­

ways Company during 1906 are presen ted in a report issued 
last week bv President J ohn I. Beggs. More than 183,000,000 
passengers, ;10t counting those who rode 01i transfer s, paid into 
the treasury of the company $8,997,240. T he rest o f the com­
pany's income is derived from adve rtising privi leges in cars, 
ca rrying United States mail, express business, rental of electric 
power, interest on deposit s an d securit ies and miscellaneous 
sources. Taking the figures given as a basis, the company re­
ce ived fo r each revenue passenger 4.91 cen ts per ride. Included 
in both the revenue and transfer service the average paid by the 
total number of passengers was 3.40 cents per ride. A sum­
mary of the bu siness of the company fo llows: 

Year' s traffic of United Railways-
Cash fa res . . . . . . . . . . . . . . . . . . . . . . . . . . 183,237,886 
Transfers . . . . . . . . . . . . . . . . . . . . . . . . . . . 81,183,324 

Total . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 264,421,2rn 
Percentage of transfer. ............ :.. 41.81 
Gross ea rnings and income............ $9,146,348 
Net income . . . . . . . . . . . . . . . . . . . . . . . . . 1.201,459 
Dividends on preferred stock......... 649,160 
Surplus . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 552,299 
Assets . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . rn8,204,746 
Vaine of property and plant. ......... · rn2,608,623 

Length of track since consolidation 456.14 miles-350.09 in city 
an,! rn6.05 in county. 

NEW POWER PLANT FOR DELA WARE AND 
HUDSON INTERESTS 

Th e Hudson V alley Construction Company, of Troy, has se­
cu red the contract for const ructing a steam turbine power plant 
a t Mechanicsvill e, N. Y., for generating electric power for the 
H udson Valley Railway Company and the United Traction 
Company, of Albany and Troy. Spurs from the main line 
o f the D elaware & Hudson Railroad will run to the property 
from both north and south , an d, accor ding to the plans pre­
pared by J . G. White & Company, of New York City, the en­
gineers , the power station will be er ected about rnoo ft. north 
of the dam of the Hu dson River Electric Power Company. The 
engineer s of the H udson Valley Con struction Company h a\"e 
made measnrements at the property and wi ll begin excavating 
at once for th e intake canal from the river through the site of 
th e power station. This canal will be 480 ft. long and 12 ft. 
wide, and will furni sh water for the condensing plant. The 
engine room to be constructed will be about 180 ft. x 70 ft., 
a nd -the boiler room about 180 ft. x 75 ft . The plant proper 
wi ll be 165 ft. long by 155 ft. wide. The Delaware & Hudson 
Company will spend between $500,000 an d $600,000 in the con­
st ruction of the plant. It is expected to h ave a part of it ready 
fo r operation in August of this year. 

•• 
ANNUAL REPORT OF HAVANA ELECTRIC RAILWAY 

The Havana E lectric Rai lway Company's report for the year 
ended Dec. 31, 1906, shows a deficit of $67,000 comparing with 
a surplu s of $370,000 in the previou s year, as follows: 

Income account- 1906. 1905. 
Gross receipts . . . . . . . . . . . . . . . . . . . . . . . . $1,621,209 $1,504,837 
E xpenses , taxes , etc. . . . . . . . . . . . . . . . . . . I ,03 I ,373 776,052 

Net earnings ................. : .. . $589,836 $728,785 
Oth er income . ... .................... . 40,863 38,033 

"Total income .................... . $630,699 $766,818 
Charges . .. ..... .. ................... . 498,313 395,897 

St1rpl11s ......................... . $132,386 $370,921 
Preferred dividends .................. . 200,000 

Defi cit . ...... ... ................. . $67,614 *$370,921 
Previou s surplus ..................... . 509,073 138,152 

Profit and loss surplus ............... . $4..ir,459 $509,073 

* Surplu s. 

Th e general balance sheet as of D ec. 31, 1906, compares as 
fol lows: 

Assets. 
Properties .. ...... .... ............ . . 
Stage lines ........................ . 
Insnlar ra ilway .................... . 
Cash . ................... , ......... . 
Accounts r eceivable ................ . 
Material s on hand ........ • ......... . 
F uel on hand ... ... ................ . 
Insurance prepaid .... .............. . 
i·axes prepaid ...................... . 
Deposits made as seC'irities ......... . 
T reasury bonds ....... ... .. ........ . 
Treasu ry stock ... .. ... ............ . 

T otal 
Liabil ities. 

Common stock .... ............... .. . 
Preferred stock ................... . 
F unded debt .. .... ................. . 
Accrned interest ................... . 
Interest on sinking fu nd bonds ..... . 
Ont standing coupons .... .. .. .. ..... . 
E mployees' depos its. ............... . 
U nclaimed wages .. . ............... . 
Dividends ........... .............. . 
Balance cine on first mortgage bonds .. 
Spec. loan on stage property ......... . 
Accounts and wages payable ..... ... . 
Profi t and loss account ............. . 

T otal 

$20,502,940 
225,000 
280,646 
33,264 
75,085 

569,690 
15,567 
17,267 
2,025 

12,700 
168,630 
36,040 

$21,938,854 

$7,500,000 
5,000,000 
8,311,561 

171,958 

6,422 
18,-1-00 

50,000 

189,055 
4-+I ,458 

$20,I02,IOI 
225,000 
230,982 
359,545 

4,305 
174,632 

3,541 
11,054 

1,819 
2,300 

89,113 
36,040 

$21,237,433 

$7,500,000 
5,000,000 
8,031,037 

166,835 

5,216 
10,101 
2,396 

12,775 
509,073 
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INTERBOROUGH REPORT FOR YEAR 

T he report of the Interborough Rapid Transit Company, of 
New York, for the year ended Dec. 31, shows an increase in 
the number of passengers carried of 54,127,910, as compared 
with the preceding year, and a gain in gross earnings of $2,-
697,881. Net earnings were large, increasing $2,149,398. After 
the payment of the 7 per cent guaranteed dividend on Man­
hattan stock there was a su rplus of $3,545,192, compared with a 
surplus in 1905 of $2,504,142. Detailed figure s follow: 

19o6. 
Gross earnings .. , . . . . . . . . . . . . . . . . . . . $20,916,147 
Operating expenses . . . . . . . . . . . . . . . . . 8,793,486 

1905. 
$18,2 18,266 

8,245,004 

Net earnings .. ................ . 
Other income ... . .................. . 

Gros s income .................. . 
Interest on bonds ................... . 
Taxes .... · .. . ...................... . 

Total .......................... . 
Net income .... . ................... . 

Seven per cent on Manhattan Rail-
way Company stock . .. . . .. .. . . .. . 

Surplus .. . .. ... . . .. . .. . ...... .. . 
Operating per cent ... .............. . 
Passengers carried ................. . 

•• 

$12,122,660 
b73,598 

$9,973,261 
701 ,66o 

$12,796,259 $10,674,922 
3,961,991 3,018,166 
1,341,074 1,288,613 

$5,303,o66 
7,493,192 

3,948,000 

$4,306,780 
6,368,142 

3,864,000 

$3,545,192 $2,504,142 
42.04 45.26 

420,302,389 366,174,479 

FROM LANCASTER TO PHILADELPHIA BY TROLLEY 

By Jan.• 1 there will be through trolley conn ec tion between 
La ncaster and P hiladelphia. T he Lancaster & Eastern Street 
Railway Company now has in opera tion a lin e from L ancaster to 
Christiana, 20 miles east of Lmcaster, and th e enginee rs of the 
company started work last week surveying for a line to connect 
Christi ana with Coatesv ille. 12 miles furth er east, to which 
point there are t rolley lin es from Philadelphia. These lines will 
give through connection between Lancaster and Philad elphia . 

•• 
ENGINEER RICE THINKS THE BROOKLYN SUBWAY WILL 

BE READY FOR USE TO CITY HALL 
STATION BY JUNE l 

George S. Rice, engineer for the N ew York Rapid T ran sit 
Commission, addr essed the department of eng ineering of the 
Brooklyn Institute T hursday evening, l\ilarch 21, on "The Sub­
ways of Greater N ew York and T heir Engineering Problems." 
After a rapid survey o f the pla nning and carrying out o f th e 
subway work a lready fini shed, .i'vir. Rice spoke of the fact that it 
is but a week ago \V cdnesday since permission was g iven to 
take up further ,vork. and the Commi ss ion, which had its con­
tracts ready in advance, is now adverti sing fo r bids. "There is 
so much comment on the Rapid Transit Commi ss ion," sa id .Mr. 
R ice, "that I would like to have thi s department apprec iate thi s. 
T hree or fo ur hearings 2re to be held next month, but I suspect 
there wil! be few bidders in Manhattan, because, by the pro­
visions of the E lsberg bill, twenty years is the limit o f any 
franc hise. I am afraid capital wi ll be chary about going into 
these subway contracts. " Because o f other public works the city 
can have but about $30,000,000 to spend on necessary immediate 
,,ork. and Mr. Rice thought that would not go very fa r toward 
meeting the demand of the traveling publ ic. Computations made 
earl ier in the lecture showed that, _at the present rate of in­
crease, in 1910 there will be a popula tion o f 4;720,006 in thi s 
ci ty, who wi l! pay r,500,000,000 single far es. T he populat ion is 
doubling in an average of twenty- five years, but the amount of 
travel is doubling in an average of ten to eleven vears. Mr. 
Rice expressed the opinion that the Brooklyn subway, as fa r as 
the Borough Hal! station, would be ready for use in June, and 
to the Long I sland Railroad station, Fla tbush A venue, in 
September. H e said that the work on Fulton Str eet, when all 
the condition ~ a rc considered- on e o f th e most crowded streets 
iu th e world, from the Borough Hall to above Flatlmsh Avenue, 
the su r face and eleva ted tracks and the late decision to four­
track the tunn el. is th e quickest piece of subway work ever 
done. 

INDIANA TRACTION MERGER 

The T erre H aute, Indianapo lis & Eastern Traction Company, 
with an autho ri zed issue of $25,000,000 worth of stock and 
$10,000,000 worth o f bonds, fi led articles o f incorporat ion with 
the Secretary of State, a t Indiana poli s, Ind. , Saturday, Ma rch 
23. This is the holding company toward which the plan s of the 
Philadelphia syndica te, rep resented in Indianapoli s by H ugh J . 
l\IcGowan, have been shaping fo r nearly two yea rs. 

The T erre H aute, Indianapolis & Eastern, as previously stated 
in th e STREET R AILWAY J ouRN,\L, will acquire by purchase o r 
lease all the Indiana syndicate lin es. These include the Indi an­
apolis & Northwes tern, the Indianapolis & W estern, the Indian­
apoli s Coal Traction Company (Plainfield line), the Indianapolis 
& Martinsville, th e Indianapo lis & Eastern, and th e Richmond 
Street & Interurb1n Companies. T he holding company will not 
acquire the lines o f the In dianapolis U nion Trac tion Company, 
the Ft. ·wayne & ·w abash Valley T ract ion Compa ny, no r th e 
E vansville & South Bend proper tie~, which have recen tly come 
under syndicate contro l. 

It is pract ica lly assured that the new company will acquire 
the lines own ed by the Te rre Haute Traction & Light Company, 
including the city lin es in T erre Haute and interurbans to Clin­
ton , Brazil and Sullivan. It is un de rstood tha t a pr<> pos ition 
will be made a t once by th e new company to th e Stone & 
vVebster syndica te fo r the lease fo r a peri~d of ninety-nine yea rs 
of the T erre Haute properties. T he terms of th e proposed lease 
have not been made known. T he new company will con trol -'363 
mi les of traction line in operation. 

T he Terre H aute, In dianapolis & Easte rn , as a holding com­
pany fo r the syndica te lin es in In diana, corresponds to the re­
cently incorpo ra ted Indiana, Columbus & Eastern Ra ilway Com­
pany, which is a holding com pany for the lines in O hio owned 
by the same interests as the syndicate lines in India na. The two 
holding companies will operate in close relation and establi sh 
th rough se rvice over their roads. 

----♦----
PROGRESS ON THE PENNSYLVANIA TUNNELS IN 

NEW YORK 

Now that a period of favo rable weather conditions has begun 
work on th e P ennsylvania Rail road' s New York terminal and 
tu nnels is go ing fo r ward with gr ea t rap idity. A conside rable 
section of the tunneling is actually completed. T here has been 
211othe r " meeting'' o f tunnels- this t ime in Long I sland City. 
T he so uth ernmost of the fo ur tubes be ing driven fro m East 
Avenu e und er the Long I sland Railroad passenge r terminal 
toward the East Ri ve r has reached the rive r shaft , and is now 
connected with the tubes that go out under th e water. J\ fe w 
clays ago the " headings," bound in opposi te directions under 
Th irty-Seco nd St reet , .Manhattan , ca me together nea rly under 
T hird Avenue, so that th ere are continuou s passages from the 
East ~ive r to Fifth Avenu e un der both T hi rty-Seco nd an d 
T hirty-Third Streets. 

Un der the Eas t Ri ver th e tubes have gon e about 500 yards. 
T hose going east from Manhat tan, having started a full year 
earlier, a re more advanced. Th e th ree to the south , known as 
B, C and D, a re now pi erc ing th rough the rock o f Blackwell' s 
I sland r eef. T he tubes bound from the Long I sland City side 
towa rd Manhattan are about 350 ft. out under the wa ter. The 
meeting of the eastboun d and westbound tubes wi ll take place 
considerably to the east of th e m iddle of the r ive r. 

About 85 per cen t of the excavation wo rk in the area bounded 
by Seventh and N inth Avenu es a nd Thirty-F irst a nd T hirty­
Second Streets is done. Between Seventh and E igh th Avenu es 
prac ti cally all the excavat ion is complctecl. The g rea ter pa rt of 
the steel work which is to support E ighth Avenu e over the 
underg round tr acks is in place. T he fo undations fo r the sta­
tion columns are being laid. 

Between H a rri son , on the present main line of the Pennsyl­
vania, and the Bergen Hill tunnels seve ral bridges have been 
constructed. T he one over the H ackensack Ri ve r is nearly 
fi nished. U nder Bergen H ill it self, through the hard Pa lisades 
rock, the tunnelers are making more rapid prog ress than at 
any previous time. They arc now at wo rk in four sets of 
"headings"-wcst fr om the \Vecba wken shaft, east from the 
H ackensack portal on the edge o f the Meadows, and east a nd 
west from the central sha ft, 220 ft . benea th the crest of the hill. 

• 
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COMMITTEES OF THE CENTRAL ELECTRIC 
RAILWAY ASSOCIATION 

President H. A . Nicholl, of th e Central E lectric Railway As­
sociation, h as announced the appointment of the foll owing 
standard committees: 

Subj ect Committee.-E. C. Spring, West Milton; J. L. A dams, 
Dayton: J. C. Rothery, East Liverpool; Thos. E lliott, Cincin­
nati; C. F. Smith , Findlay. 

Insnrance Committee.- H. N. Staats, Cleveland; H. J. Davies, 
Cleveland; H arry P. Clegg, Dayton. 

Finance Com1hit tee.-C. N. vVilcoxon, Kam ms; Geo. Why­
sall, ~far ion; Thos. McReynold s, K okomo; W . B. Wright, 
Rusln-1lle ; H. E. Vordemark, Ft. Wayne. 

Standardizat ion Committee.-R. C. Taylor, Anderson ; W. H. 
E van s, Indianapolis; F. H eckler, Fremont ; M. E. Baxter, 
\ Vapakoneta; \ V. A. Gibbs, Newark. 

Publicity Committee.-F. D. Norveil, Indi anapo lis ; George 
Dayis. "Traction vVeekly,': Clenland; Cale Gough, STREET 
RAILWAY J ouRNAL, Chicago; L. E. Go:1ld. "Electri c Railway 
ReYiew" ; l\Ir. Grimes, Ohmer Fare Register Company, Dayton. 

Transportation Committee.- F. J. J: Sloat , Hamilton; F. T. 
Hepburn, Lima: F. J. Stou t, Norwalk ; Chas. G. Lohman, South 
Bend ; F. S. DaYi s, Colnmbus. 

Committee to Report on Lighting Car fo r Interurban Serv­
ice.-R. C. Taylo r, Anderson, Ind.; W . H. Evans, Indianapolis, 
Ind.; l\Ir. Tracy, master mechanic CleYeland & S. vV. , Kamms, 
Ohio; \ V. P. J ackson, Columbu s, Ohio. 

Comm ittee on Expr ess Companies' Contract s with Interur­
ban R ailways.-A. A. Anderson, Columbus, Ind.; Geo. Why­
sall , l\Iarion. Ohio; F. D. Car penter. Lima, Ohio. 

•• 
PLANS PERFECTED FOR BUILDING LONG ISLAND 

SYSTEM 

At a meeting held in New York, Friday, March 22, the or­
ganization was perfected of the cornpanv with which Cleveland 
interests formerly identified with the N ~w York & Long I sland 
Traction Company are connected, and which has for it s object 
the construction of a system of interu1 ban lines on Long I sland 
with a connection fo r New York. T he officers of the 
company elected on Friday are as fo llows : George A. Stan­
ley, of Cleveland, president ; C. S. Thrasher , of Cleveland vice­
president; J oseph Nutt , of Cle,·eland, treasurer; J. A.' Mac­
Elhinney, 120 Broadway, New York, secretary; G. A. Stanley, 
of Clenland; C. S. T hrasher , of Cleveland; J oseph Nutt, of 
CleYeland: \ Vill iam Christy, of Akron; B. F. Hamilton, of N ew 
York; B. R. Duff. of New York; J . A. MacElh inney, of New 
Y ~rk ; F. B. J ordan , of N ew York, and T. K errigan, of Sea 
Cliff, director s. 

The company's plan is to build first to connect Mineola, 
Rosyln and Port Washington. Later from Roslyn a line will 
be built to l\Ianh assett and Great N eek. and eventuall~ to the 
New York City line at Littl e Neck. All the fr anchises have 
been secnred, and there are on deposit a bond for $5,000 and 
$5,000 in cash to in sure the construction of the line. The con­
tract for building has been placed with the Cleveland Construc­
tion Company and work will be begun at once. The plan is to 
rush construction. and it is h oped to h ave the Mineola, Roslyn 
and P ort Vvashington line, some IO mi les long. completed and 
in operation by Sept. I. At Mineola connection wi ll be .made 
wit!1 the New York & Long I sland Traction Company' s system, 
which connects l\ Iineola, Hempstead and Freeport, and affords 
a connection with the lin es of the Brooklyn R apid Transit Com­
pa~y throngh th e m edium of the Long I sland E lectric Railway, 
which operates between J amaica and Queens. The company has 
arranged with the Nassau Electric Light & Power Company for 
securing power from that company's plant at Glen 'Cove. The 
Nassau Po~er Company had its beginning in the desire of 
wealthy residents of Long I sland to light their grounds and 
?uildings by electricity,_ and from a pri vate enterprise has grown 
~nto a company operatmg generally throughout the part of the 
island proposed to be traversed by the new railroad. 

The Chicago City Railway notified it s employees Thursday, 
March 28, that wages wi ll be increased from I to 4 cents per 
hou r if the t raction ordinances are successful next Tuesday. 

• 

MEETING OF MUNICIPAL OWNERSHIP AND PUBLIC 
RELATIONS COMMITTEES 

A joint meeting of the committees on municipal ownership and 
public relations of the A m erican Street and Interurban Railway 
Association was held in New York, March 22, 1907. A con­
fe rence was held later with similar committees representing the 
electric light , gas and telephone interests. A mong those present 

. vvere : C. D. W yman, W. Caryl E ly, H. A. Robinson, B. F. 
Swenson, ·walton Clark, J. R. McCall, C. L. Edgar, A rthur 
Williams, \V. H. Gardner, H. L. Doherty, E. W . "Burdett. The 
meeting was devoted to a general di scussion of the relations of 
corporations to the public and to th e State. and concluded in the 
evening with a dinner at the Waldorf-Astoria . 

Both of the committees of the A merican Association will prob­
ably issue within the next few weeks a series of ques tions to be 
answered by the street railway companies of the country. The 
data obta ined in thi s way will be used as a basis for the report s 
which will be presented by the committees at the 1907 convention. 

----♦-----

NO REDUCED RATE OVER STEAM LINES 
FOR VETERANS 

The Central Passenger Association has refused to grant the 
members of the Grand Army of the Republic reduced rates 
over the steam lines to Ft. W ayne, where their annual encamp­
ment is to be held in May. Heretofore they have granted a 
I-cent rate to the veterans. In reply to the request the president 
of the association said: "The Indi:ma Legislature hav ing fixed 
a rate of 2 cents a mile the transportation lines consider that 
they may no t reasonably be asked further to deplete their 
revenues by conceding reductions from this probable unprofitable 
basis." · 

•• 
AMERICAN MUSEUM OF SAFETY DEVICES 

With the purpose of arranging the preliminary plans connected 
with the establishment of a permanent museum of safety devices 
in America, a dinner conference was held by Dr. Josiah Strong 
as pres ident, and Dr. Vv. H. T olman as director, of the A merican 
Institute o f Social Service, at the A ldine Club, New York City, 
on Friday evening, March 22, at which a number of the leading 
editors and publicist s of New York City were in attendance 
Th e business portion of the evening was devoted to a di scussion 
of the facts which render des irable the establishment in this 
country of such a museum. It was stated that even in New 
York City alon e, taking the statistics for certain years, an 
average of from nine to thirteen persons meet with violent death 
per day. Most of the accidents to which these deaths ' can be 
attributed a re preventable by the use of proper safety devices. 

It is the intention to establish in New York City a museum 
in which approved safety devices can be permanently located 
and to which the public will have free access at all times. Dur­
ing the evening lantern slides were shown of a considerable 
number of the great museums already established abroad, 
notably tho se a t Amsterdam, Berlin, Paris, Madrid and Milan. 

It will be recalled that an exposition of safety app liances and 
industrial hygiene was held at the American Museum of Natural 
Hi story from J an. 29 to Feb. 12, 1907. At this exposition marked 
in terest was aroused in the general movement, and it is believed 
that the time is now ripe for making the expos ition permanent. 
Present estimates seem to indicate that about $25,000 will 
be needed as an initial fund. About $1,500 has already been 
raised for thi s purpo se, $1,000 of which has been pledged by the 
Non-Explosive Safety Naphtha Container Company, of New 
York. Subscriptions will be solicited from those who will profit 
from the application of safety devices as well as from those who 
are interested in the movement from the humanitarian aspect. 
The "Scientific American" announced its intention of presenting 
annually a gold medal to be awarded for the invention of the 
best safety device, with the s ingle suggestion that the medal in 
success ive years should be g iven for inventions in widely differ­
ing lines. A pronounced step was taken in the organization by 
the appointment of an adviso ry committee consisting of the 
editors of a number of the technical and trade journals . 
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AMERICAN RAILWAY INSURANCE COMPANY TO BEGIN 
BUSINESS IN APRIL 

The American, Railway Insurance Company, of Cleveland, 
organized by the traction interests to carry their ri sks, will not 
begin business until some time next month, as its $500,000 of 
capital and surplus is not to be fully paid until April r. In the 
meantime Henry N. Staats, its manager, has been placing with 
stock companies the entire business of any traction companies 
which wish to turn over their business to the new organization, 
returning to them the commission s paid. Mr. Staats also bas 
a rranged with these companies to reinsure any excess lines 
after the American Railway Insurance Company begins busi­
ness. Much interest is taken as to the identity of these com­
panies. 

Mr. Staats reports pledges from twenty:-eight traction com­
panies to place their insurance with the new concern, and nego­
tiations pending with sixteen more. T he activity with which 
the new organization will be pushed will depend upon the rates 
made by the stock companies in competition. If th ese are at a 
figure so low that no profit can be seen by the new company, 
as is claimed to be the case at Cleveland, where the sprinklered 
risks of the Cleveland E lectric Railway Company are being 
carried at 15 cents, it will decline to comp ete, holding that it 
has achieved its purpose. 

- -------<,-~~- --

PROGRAM OF IOWA STREET AND INTERURBAN 
RAILWAY ASSOCIATION 

T he program of papers just announced to be presented at the 
meeting of the Iowa Street and Internrl::ian Railway Assoc iation 
at Clinton, Ia., April 19 and 20, includes th e following : "The 
Steam Motor Car- Its Value for Interurban Service," by W . G. 
Wagenhals; "Amusements-How Should This Feature be 
Handled by Operating Companies," by H. W. Garner; "Freight 
Handling by Electric Lines,'1 by H. H. Polk ; "J oint Operation 
of City and Interurban Cars Ov er City Tracks," by ~ saac B. 
Smith; "Effective Methods of Handling Peak, or Rush-Hour 
T raffic on City Lines,'' by E. L. Kirk; "Modern Train Dis­
patching Meth ods on Electric Railways," by P. P. Crafts. 

This program is one which will be of great interest and value, 
not only to the members of the Iowa association , but to the 
street railway fraternity at large. Mr. Wagenhals, who has 
the paper on the "Steam Motor Car," is th e inventor of th e 
car, wh ich he will describe in connection with his paper. He 
has g iven years of attention to th e application of the steam 
motor in interurban service, and his latest type of car has ex­
cited much favorable comment. Mr. Garner, who handles the 
park or amusement featnre, will embody in his paper the •best 
practice and idea of the companies operating in this section of 
the country. Mr. Polk, who handles the paper on "Freight 
Handling by Electric Lines," is the president of the companies 
which are conspicuous for the success they have m et with in 
the freight fie ld. Mr. Smith, of Cedar Rapids, is expected to 
produce an interesting paper on prevailing practice, which 
covers th e "Joint Operation of City and Interurban Cars Over 
City Trackage." 

Mr. Kirk is general manager of the Sioux City systems, and 
has for years handled an enormous summer business, the pleas­
ure resorts of Sioux City being admirably located from a street 
railway point of view. Mr. Crafts, th e general manager of the 
1. & 1. Rai lway at Clinton, is giving much attention to "Train 
Dispatching Methods," through the fact that he is operating an 
electric rai lway maintaining a schedule of 35 m. p. h ., a service 
which has been succ~ssfn l in competing with parallel steam 
lines. 

There will be ample entertainment features provided by the 
local committee of Clinton, which consists of P. P. Crafts, gen­
eral manager of the I. & I. Railway Company; R. M. Howard; 
general manager of the Cl inton Street Railway Company, and 
Thos. Crawford, superintendent of the Clinton Gas, Light & 
Coke Company. As stated in the STREET RAILWAY JouRNAL 
last week , managers desiring to exhibit w ill be cared for, ample 
arrangements having been made for space for exhibitor5. For 
this space there is no charge. The Clinton Gas , Light & Coke 
Company will furnish service and connections complimentary to 
those who make exhibits. 

FAREWELL DINNER TO MR. STANLEY 

A lbert H . Stanley, who has just resigned his position as gen­
eral manager of the railway lines of the Public Service Corpora­
tion of New Jersey to accept that of general manager of the 
Underground Electric Railway Company, Ltd. , of London, was 
the guest of honor at a banquet held a t the W aldo rf-Astoria 
Hotel, in N ew York, on Friday evening, M arch 22. Mr. Stanley 
expects to leave for London about April r , as has already been 
announced in this paper. The dinner, which was held in the 
A stor Galleri es at the W aldorf, was an elaborate one in all its 

ALDERT I-I. STANLEY 

detail s. 1 t was characteri zed by 
great cordiality, and th e desire 
of a ll those present to express 
th e high est eem in which they 
held the guest of the evening 
and bear tribute to his high 
ability and strong per sonality. 
The tables were arranged in the 
fo rm of a large circle and were 
banked with fl owers. A bout one 
hundred were present, including 
many of l\fr. Stanley's former 
associates on th e Public Serv­
ice Corporation, representatives 

Y from the transportat ion com-
paqies of New York City, Cen­
tral New York State, Buffalo, 
Cleveland and elsewhere, to­
gether with others p ro minent in 

the elec tric r ailway industry. 
C. Loomis A llen, vice-pres id ent and general manage r of the 

Oneida Railway Company, the opera ting company of the N ew 
York Central's t rolley lines in Centr::tl New York State, acted as 
toastmaster in the unavoidable absenc e of Thos. N . M cCarte r , 
pres id ent of the Public Ser vice Corporation. Mr. All en 
portrayed the g reat regard an d a ffection with which M r. Stanley 
is held by all the railway men who have become acqainted with 
him, sk etched the services which he has accomplished both for 
the companies with which he has been connec ted and the in­
dustry at la rge, and extented to h im the most cordial wishes of 
a ll hi s fri end s fo r success in the new and important work in 
which he is so soo n to b~come engaged. T he remarks of Mr. 
Allen formed a most g raceful tribute to the g uest of the even ­
ing to whom they were a ddressed, a nd were most enthusiastic­
ally received. A t their close the speaker, in behalf o f those pres­
ent , presented Mr. Stanley a handsome fob and Jurgensen watch 
as a perpetual r eminder of hi s fri ends and experience in A merica. 
Colonel Sterl ing, of th e Public Service Corporation, follow ed 
Mr. Allen. H e r eferred t o the unavoidable absence of Presi­
dent M cCarter , but said that h e voiced th e sentiment of the 
latter, as well as all of Mr. Stanley's other associat es on the 
Public Service Corporation, in the' high tribute which he paid 
to him as a man and to hi s ability as a manager. 

The committee had a rranged fo r no fo rmal speeches at the 
bi nquet , and the menu ca rd bore no names of speakers , never ­
theless, at the close of Colonel Sterling's r emarks, .Mr. Allen 
called upon a few among those present to say a few words. 
Among those who spoke were Frank Bergen and Howard 
Mac Sherry, of the legal depa rtment of the Public Service Cor­
poration, who r epresented Mr. Stanley's lat e associates in the 
operating department of that company; J am es H . McGraw, of 
th e STREET R AILW Av J ou RN AL, who spoke as the r epresentative 
of th e t echnical press, and Charl es G. Castl e and Daniel M. 
Brady, who represented the manufacturer s. Mr. Stanlev was 
the last speaker of the evening. H e was g reet ed with gr;at ap­
plause and r esponded to the many wishes for his success in an 
acceptable and graceful manner. 

The occasion was one of the mos t delightful in all its ap­
pointments of any of the kind which has been held in New York 
and was a striking evidence of the worth and regard in which 
the late railway manager of the Public Service Corporation is 
held by his fellow railway men. The committee in charge of the 
banquet were: Col. E. W. H ine, assistant to p resident Public 
Service Corporation of New J ersey ; C. Loomis Allen, vice­
president and general man c1 ger, Utica & Mohawk Valley Rail­
way Company ; J. N. Shannahan, general superintendent, Fonda, 
Johnstown & Gloversville Ra ilroad; Frederick V. Green, W est­
inghouse Air Brake Company, and Charles G. Castle vice-
pres ident, Hi ldreth Varnish Company. · ' 
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NEW PUBLICATIONS 

"E leetr ie Ra ilway E ng ineering." By H. F. P a rshall and H. M. 
Hoba r t. New York : D . Van Nostrand & Company, 1907. 
475 pages. Illustra ted. P ri ce, $ ro,oo. 

T his is the most voluminous book publi shed on the subj eet of 
electrie railway eng in eering, and like others written by the same 
authors is in royal octavo fo rm and a fine speeimen of typo­
g raphy. T he exten t to which eleetri eity is being applied to 
heavy el~ctric traetion is g iven a s one rea son fo r the publieation 
of the work at th is t ime, but in th is eonnection the authors sound 
a note o f wa rni ng that ' 'except in the ease of exeeedingly dense 
and heavy traffie the cost of working by eleetricity will appa­
rent ly fo r a long time to come be g reater than that of working 
by steam." This may perhaps be ba sed upon the opinions of the 
authors in rega rd to the eommereial poss ibility of the a lter­
nat ing-eurren t motor, because on th is point they say: 

In our judgm ent , th e limitati on of the alternating-curren t motor is 
fixe d , in its re la tion of energy output t o weight , by the inh erent p roper­
ti es of single- phase commutator apparatu s, and the limitation of the con­
ti n uous-current motor wi ll be determined by the m aximum safe voltage 
at which a com m u tatin g m achine can b e worked. \Vhi le the d evelopment 
of each class of machin e has advan ced b eyond the point that could reason­
ably have b een foreseen, an d whi le, in our judgment, it is impossib le at the 
present time to pr edict wh er e the limi tat ion s will be r each ed, we are 
sati sfied that a careful com parison of the t wo t ypes at t he present time 
is d ecidedly to th e advantage of th e hi gh-t en sion , continuou s-current 
mot or. 

The prima ry mechaniea l adYantage of electrification oYer ste:lln 
is con sidered "the ability to apply power to as many axles as 
may be neeessa ry to sec;1re the bes t mechanieal results." 

The work as a whole is divided into three part s, viz. : ( r ) 
T he Mechanies o f E lectric Traetion. ( 2) T he Generation and 
Transmiss ion of the E leet ri ca l E nergy. ( 3) T he Rolling Stock. 
P a rt I. consider s traet ive res istance, accelerat ion, moto r eharac­
ter istics, etc. In the fir st ehapte r all o f the well -known formul ~ 
on tra in r esistanee a re quo ted. That o f Mr. Aspinall seems to 
be the one th e autho rs prefer, a lthough they consider there is a 
lack of reliable data upon the subject. Some interesting figures 
a re g iven as to th e traetive res istanee in tube railways, a nd from 
the Central London Railway the authors have obtained result s 
represented by th e fo rmula: 

v· 
Res istanee in pounds per ton = 6 + 0.5 --, 

w 
where -V is the speed in miles per hour and W is the weight of 
the train in metrie tons. A s wi ll be seen the length o f the 
train is immateria l. For some plott ed result s o f a 130-ton Cen­
tral London train on the surfaee. as compa red with operation in 
tubes, the additional r esistance, cl ue to the tube, va ries from 
3 lbs. per ton at 8 111 . p. h . to 2 lbs. per ton a t 30 m. p. h. T hese 
figures a re based on level traek, but on the Cent ral London the 
use o f aceelerating g rades at sta rti ng and o f reta rding g rades 
at stopping contributes, aceording to th e authors, a s much as 
one-fourth of th e energy supplied to the train. 

Th e ehapter on accelera tion o pens wi th the "usefu l rule," di s­
covered by the authors, that on a level track a tractive fo rce of 
roo lbs. per metri c ton. in add ition to the fo rce required to over­
come th e t ractive resistance. im par ts to a t ra in a n accelerat ion of 
I m. p_ h. per seeond. Thi s does not make allowance fo r the 
rotational energy of the wheels and armatu res, which is from 
3 to 7 per cent of the whole kin et ie energy of the tra in , so that 
practi cally the rule is equally adapted to th e ordina ry ton. As 
the met ric ton ( which is taken as 2200 lbs.) is used fr equently 
th roughout th e book. with all the o ther d imensions in the E ng­
li sh system, we assume that the autho rs favo r its use in some 
instances as a compromise between A merican and E nglish 
methods. T hey th en take up, in a clear manner , the theory of 
accelera tion wi th it s application to diffe rent schedul e speeds, 
and diseu ss the va rious form s of curves previou sly considered 
by Mess rs. Armstrong, Gotshall. Carter and othe rs. An ac­
cele ration and retardat ion of 2 m. p. h. per second is usua lly 
assumed, although the authors give eu rves obta ined in pract ice 
in which as high an accelerati on as 3 m. p. h. per second wa s 
obtained. In th eir general treatment o f the subjeet of tracti ve 
fo rce they offer an interest ing endo rsement of the regenerat ive 
control system when used on a rela tively h igh seheclule speed 
with frequent stops; more so in fact than fo r commercial sys­
tems of regeneration, for after refe rring to the "brief periods 
of notoriety whieh these systems enjoy, prio r to d isappearing 

from the scene," they rema rk that " their inventors, or rather the 
exploiters and their techn ical staff, have not themselves yet 
arrived a t a elear understanding of the ~atter." 

The effic iency o f different cont ro l systems and the relat ion of 
number of station sto ps to a maximum a nd average speed under 
different maximum and average ra tes o f acceleration are con­
sidered in detail. In eonneetion with the latter subj eet the 
authors have succeeded by plotting as abscissa! ·( schedule speed 
in mil es per hour ) X ( stops per mi le ). and as ordinates (ki lo­
watts per ton ) X ( stops per mile)' in reducing Mr. Armst rong's 
we ll -known curves on the effeet of frequent stops in h igh-speed 
railroading ( see STREET R AILWAY JoURN AL fo r J an. 19, 1904, 
page 70) to a sing le curve. T he autho rs warn the reader, how­
eve r, that their trea tment of the subj ect is based on d. c. motor 
perfo rmance, and the g reater weight, lower effieieney and pre­
sumably poo rer commutat ion per fo rmance of the single-phase 
moto r without rapid acceleration would a ffeet the result so fa r 
as that type of machine is concerned. This matter is conside red 
important in suburban work, where the use of accelerating rates 
of 2 111. p. h. per second or so are desirable. 

T he seeond pa rt of the book, or that rela ting to the generation 
and transmission of electrica l energy, is divided into fo ur chap­
ter s, viz.: the high-tension tran smi ss ion system, the sub-s tations 
and the di stributing system. In th e first th e general principles of 
station construction a re reviewed, diagram s are g iven o f typical 
installa tions and the eost of operation o f va rious sta tions is com­
pared. The transmiss ion ehapter is devo ted principally to eity 
di stribution , a s the reference to ae rial lines is slight, and the 
recommendat ion of rest riction of the voltage to II ,ooo would in­
di cate. The chapter on sub-station s opens with a ve ry interesting 
discussion of th e rela tive cos t of motor generato rs and rotaries, 
in which the autho rs favo r the fo rmer from economical grounds 
exeept wh ere th e t ransmission is sh ort and the voltage drop 
small. F urth er on storage batteri es and sub-station layouts are 
considered. In th e chapter on the di sti;ibution system the third 
rail, overhead system and track return are in turn di scussed, the 
fo rmer with especia l completeness. 

T he part o f the book on rolling stoek is devoted almost en­
ti rely to heavy eleetri e traction. A ft er a description o f the dif­
fe rent w~ll -kno wn fo rms of geared ancl gearless locomotives 
the authors di seuss the relati ve weights and cos ts of different 
types of equipment s. This leads up to a compari son of types in 
which the authors refer to the high-vo ltage d. e. system as 
g reatly neglected. U pon thi s point they say: 

H igh -ten sion cont inu ous-current ra ilway m otors are already on the 
marke t, an d it is the wr iter' s belief that half th e sum spent in d evelop­
ing the sin gle-phase commutator m otor to its p r esent condition (in which 
it s ti ll r emains less effi cien t , m or e bulky, and less sa t isfac tor y in several 
r espect s tha h th e 600-volt continuous-current motor) will r esult in th e 
devel opmen t of thoroughly sa ti sfactory high-ten sion cont inuous 0 current 
m otors. These m oto rs will be as efficient and as li :;;ht fo r a given tem­
perature rat in g and a g iven speed as t he pr esen t s tan dard 6C0-volt m otors. 
T he commu tation will be better. A s t raction mot or s increased in size 
the y were d es ign ed success ively with five, four, three, t wo, and fi nally 
one turn p er segmen t. B eyon d that point, the commutati on diffi culties 
with incr easin g capacity can only be m et with rever sing poles, or th eir 
equivalen t. Going up t o 1500 vol ts and h igher it will again be practicabl e 
in motors of large capacit y to improve the commutat ion in virt ue of the 
decr eased current, ,md, when , in addition to th is, rever sin g poles are 
employed (in th e ca se~ where they ar e sui table), there n eed be n o- ap­
preh en sion t hat commuta tion will pr esent an y d ifficulti es. Indeed, th e 
commutator of a 151)().volt , conti nuous-current m ot or will be much shorter 
than t hat of a 600-volt. continuous-cur rent m ot or , since the current t o b e 
coll ected is so much less. The tot al b rush surface will be correspondingly 
reduced. Thu s a g reater space between wheels may be devoted to arma­
ture and windin.g, an d motor s of larger capac ity will be pr~cticabl e for a 
g iven drivi n g-wheel d iamet er and gear ra tio. In other words, the limiting 
areas will b ecom e larger. The very slightly increased space n ecessary for 
high -voltage slot insulat ion will be an almost negl igible factor as affecting 
the bulk of the m otor for a given r ated capacity when t his rated capacity 
is a matter of 100 hp and upward. If, on th e oth er han d, we turn our 
atten tion to the sin gle--phase comm utator m ot or , we fi nd it in possession 
of over t wice 2s large a com muta tor (as th is is for 250 volts) as its 600-volt, 
con tinuous-current equivalent . This alon e takes away valuable space be­
tween wh eels, and leaves a less available width fo r the arm ature. As, 
howcv-er , th e latte~ also is large fo r its rated ou tput (for equal rated 
speeds), the areas are, for sin gle-phase com m u tator m otor s, very re­
strict ed, in d eed. T here will be a tendency to keep down the d imension s 
by em ploying a hi gh er r a ted speed and ratio of gearing. This means, in 
motors of hi gh rated capacity, seriou s losses i11 gearin g a nd r apid de­
terioration of gearing-. It is also u n favorabl e for commun,tor a nd b rushes. 
Th er e thu s a pp e::ir s g ood rea son to ant icipate better r esults from high­
voltage, continuous-curren t traction than from sin g le-phase traction with 
com m u tator m otors. 
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This opinion does not prevent a full description of the dif­
ierent types of single-phase and polyphase motors in u se. Sub-

. sequently a comparison of construction and operating cost is 
worked out on the 1300-volt d. e. and 20,000-volt single-phase 
system. The example selected is that used by Mr. Lincoln in his 
Canadian Engineers' paper (STREET R AILWAY Jou RNAL, D ec. 12, 
1903), and a very sati sfaetory economy for high-voltage d. c. 
construction is the result. These quotations from Messrs. Par­
shall ~nd Hobart's book of high-voltage d. c. and a. c. motors, are 
not given because they form a prominent portion of the volume 
or because they interfere with a full treatment of all of the dif­
ferent systems. They do neither. But th ey are given on ae­
eount of the extent to which the same subj ect has recently been 
debated in thi s country. A chapter on trueks completes the 
volume. 

STREET RAILWAY PATENTS 

[This depa rtment is conducted by Rosenbaum & Stockbri dge 
patent attorn eys , 140 Nassau Street , New Yo rk.] 

U N ITED STAT ES P ATENTS I SSUED MAR CH 19, 1907 

847,304. T oboggan Slide; Orcenith F. A llen, T emple, T ex. 
App. fil ed July 2, 1906. A pleasure railway or toboggan slide 
fo rmed of a plurality o f sections detachably secured too-ether 
whereby the slide may be quickly se t up for use and : eadil; 
knocked down and compactly assembled fo r transportation. 

847,337. E lectrical Rail Bond ; A lonzo F . H ooton, Green­
fi eld, Incl. A pp. fi led M ay 24, 19o6. A sh eet metal plate is cut 
and ben t so as to close ly fit upon th e adj oinin o- ra il s beneath 
the fi sh-plates whieh conn ect them. 

0 

847,400. Rail J oint ; Sterling H . Campbell , Det roit , Mich. 
A pp. filed Nov. 8, 1905. A combined fi sh-pla te and chair-plate 
and a wedge-plate adapted to be interposed between the chair-

The volume is eerta inly a very important addition to the 
literature upon the subj ect and refl ects great credit on both 
authors and publishers. 
''Report of the Third Annual Convention of the Iowa Street and 

• I~1t~rurban Railway Association." Publi shed by the Asso­
c1at1on. 123 pages. 

• plate and the rail base, the chair-plate and wedge-pla te being 
adapted to ex tend across the rail base from s ide to side thereof. 

Although the Iowa As socia tion is one of the youngest of the 
State associations, being organized in 1904, the report of its Des 
Moines meeting in A pril, 1905, indica tes a n enthu;;iasm and 
readines s for work worthy o f emulation. Six papers in all were • 
presented at the convention, and the resulting di scussion was 
extremely instructive. The associa tion is to be cong ratula ted 
both on the meeting and the repo rt. , 
'·Long Di stance Electrie P ower Transmiss ion." By Rollin 'vV. 

Hutchinson, Jr. N ew York: D. Van Nos trand & Company. 
345 pages: Illustra ted. Price. $3.00. 

The importance in the commercial world which the con struc­
tion of long di stance electric power t ransmi,ssion plants has a s­
sumed has brought forth a wealth of literature on thi s subj ect. 
1:he author of the present volume has gathered toge ther the prin ­
CJpal facts in eonnecti on with both th e hydrauli c a nd electrical 
features of the problem and has put them in concise and readable 
iorm. E xamples a re g iven o f the methods of maki1w the main 
determinations neces sa ry, and each chapter concludes with a 
bibliography o f the subj ect treated. 

WORK ON THE DENVER & INTERURBAN SYSTEM 

The De1wer & Int erurban Railroad Company, which was in­
corporated to build an electrie line in Northern Colorado, a t 
present is constructing a line from D en\' er to Boulder th e en­
tire length of which is 4--1- miles. Six teen miles of ~hi s is a 
new lin e, on private right of way, and entir ely independent of 
the steam lines. A t L ouisvill e Junction, however, 16 miles 
from Denver, tl_ie electric lin e is connected with th e company' s 
present steam !me, operated under the title o f the Colorado & 
Southern Railway, and runs over the same track to Boulder 
and from Boulder, by way of th e loop, back to L ouisville June~ 
tion. 

The company is not constructing its own power house, but 
will purchase power from the N orthern Colorado P ower Com­
pany. located at L oui sville. which is abou t half way bet ween 
Denv er and Boulder. 

The line will be overhead construction, poles on one side. 
with bracket s and suspended eatenary construction. Th e t rolley 
line will be alternating curr ent. 11 ,000 volts. 

At Denver city limits, this line connects with the Denver 
Tramway Company's track s, a11d from th e eitv limits into the 
heart of th e city will run over th e tramway· tr acks, tra nsfer ­
ing passengers to all part s of the city. th e tramway being over­
head eons '. ruction, clireet current. The company expects to 
in stall its service about Dee. I , of thi s year. and will purchase 
ten motor ears and six trailers . ca r s to nm in multiple. Plans 
for th ese cars are not yet perfeetecl, but th ey will be 56 ft . in 
length, 9 ft. in width , seating capacity o f sixty, except the com­
bination ear s, whi ch will carry baggage · compartments. Cars 
will be equipped with four 125-hp a. c. motor s and Baldwin 
trueks. 

In addition to thi s line. th e company also is constructing a 
street ra ilway in the city of F ort Collins, lmilclin o- thi s vear 
about 7 miles of line. The power will be fnrni sh ecl by. th e 
North ern Colorado P ower Company, delivered to th e com­
pany's street-ear honsc in Fort Collin s a t 60,000 volts and there 
e01wertecl. Contracts have been plaeed in D enver fo r four 
motor ears, al}d twri additional motor ear s and four trailer s 
will be purchased in th e E ast. 

847,437. Ca r F ender : William P ickett, Lynn . Mass. App. 
fil ~d Feb. 8, 1906. A car fende r having a main supporting strin 
with downwardly extending arm s inteoral therewith in com·­
?i '.1atio1_1 w i:h _a pivotally secured fra me,"'one ex tr em \ty ' of which 
1s. prov ided with an upwardly extending a rm adapted to engage 
with a la tch h eld normally in pos ition by a spring. 

847,453 ._ Ice Remover ; Gerald P . Aye rs, Chicago, Ill. App. 
fil ed Apnl 30, 1906. A power-operated hammer ca rri ed by th e 
ca: truck di rectly above th e third rail and means fo r operating 
said hammer to fo rce it downwa rdly in:o close contact with the 
top of the rail. 

847,559. Binding fo r Car Trap Doors : Olive r M. E dwards, 
Syracu se, N . Y. App. fi led March 5, 1904. A binding for th e 
trap doors _o f <:ar. platfo rms to preclude we dgin g in damp 
weather, said bmclmg tapering in thickness from one edge 
to,va rcl the oth er and adapted to be appl ied with the lesseninc:r 
thickness ex \ending toward the under side o f th e pl atform. "" 

847,642. Ra il Tie: W illiam E. lloyles, Gra fton. W. Va. App . 
fi led July r r . 19o6. M eans fo r fa stening the rail to a metal tic 
of peculiar constru ction. 

847,701. Trolley and Crossover: F redri ch Schmunk and P aul 
B. Schmunk. Beaver F all s. Pa. A pp . fi led J u ly ro, 1906. T h e 
ha rp has up wardly proj ecting arms with rounded shoes clos ing 
over th e t rolley wir e at th eir extremiti es. Th ese separate bv 
thei r resili ency in pass ing h anger s, etc. A n arch-shaped fram·':' 
support s conducto rs crossing a t right ang les. 

_847,71 I. F luid P ressu re Brake; H enry H . VI/ estinghouse, 
Pittsburg, P a. A pp. fil ed A pril 1, 1903. P rovides means fo r 
maintaining th e train-pip e pressure substantially constant a t 
whatever point it may be intenti onally reduced a ~ the enginee r 's 
brake-valve fo r applying. th e brakes. 

847,732. Car Replace r ; Vlilliam Cook, H oboken, N . J. App. 
fil ed J an. 14, 1907. Consists of a block adapted to be appli ed 
to th e side of th e rail and pr esenting an inclin ed face ex tending 
upwardly from th e inn er edge of the ra il -h ead and hav ing sh oul ­
ders projec: ing upwardly fr om said face nea r th e ends of said 
body, sa id ;,houlders being adapted to defl ect a wheel off of said 
incl in ed face onto the ra il -head, and means for guidin g a wheel 
onto said block 

847,,743. Current Controll er : Ri cha rd D uckwo rth, P reston, 
E ngland. A pp. fil ed J an. 3, 1906. A fo rm of meehaniea llv ac­
tuated switeh fo r sect ionally energ izing the third rail ;f an 
clec '. r ie ra ilway while the tra in is passing. A tappet adjacent 
th e t rack is mechanically depressed by th e wheel fl anges of th e 
train . 

847,745. M etallic Railway Tie: Alexander Durand, T oledo, 
Ohio. A pp. fil ed Dec. 24, 1906. The ti e is of inve rted U -shape 
in cross section and recesses a re prO\·ided in the top of 
g reater width than a r a il base, sa id recesses each having like 
wa ll s :hereof grooved to engage like fl anges of different rail s, 
and a clamp secured in eaeh reeess and ea-operating with the 
groO\·e to retain a rail in its seat in the reeess. 

847,780. Rail road T ie; J oseph H . J ennings, Middleway, W . 
Va. App. fil ed June 5, 1906. A ti e comprising a top plate ha v­
ing oppos itely di sposed depending side walls at it s ends, and 
inwa rdly extending overl apped fl aps carried by th e walls, said 
overlapping fl aps being punched one in ~o th e other to pr event 
sepa ration th ereof. 

847,783. Railway Tie: H enry S . Kilbourn e, N ashville, T enn. 
App. fil ed April 5, 1906. A r einforced concrete t ie embodying 
means. for effectu ally insulating the rails. 
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8.-1-7,8o8. Fare Register an<l Recorder ; W ilfred I. O hmer, 
A lbert J . Ki rchner, Dayton, Ohio, and J ohn W . Hill , Provi­
dence, R. I. App. fi led Dec. 16, 1905. Details o f construction. 

8--1-7,905. Electric Signal System ; E ugenio Chouteau, Jr. , S :. 
Lou is, Mo. App. filed Oct. 2--1- , 1905. A t rolley wire is mounted 
upon the \\"eb of the rai l and is adapted to be engaged by a 
specially constructed trolley wheel o r shoe depending from an 
a rm on the train. T h e purpose is to complete signal circuits 
within the locomoti\" e cab. Has resistance bonds at intervals 
along the track. 

8--1-7,931. Switch ; Oscar S. Gage, Tecumseh, Okla. Te r. 
App. filed Feb. 23, 1907. A tappet at th e end of the switch 
point is engaged by a shoe on the ca r platfo rm to throw th ~ 
switch. 

8--1-7,936. Air Brake l\Iechanism ; A lva L. Goodknight, Councii 
Bluffs, Ia. App. fil ed Nov. 21, 1906. One of th e obj ects of 
th is im·ention is to secu re a g raduated release of th e brakes 
th roughout the en t ir e length of th e train and to p rov ide means 
wherebv wh en fn ll release pressu re is turned on by the eng;­
nee r 's brake-YalYe th e brake 011 the rea rmost car of the t rain 
will be fu lly released while the brake 0~1 th e h ead car will be 
only partly released. 

8--1-7,937. In sulated Rai l J oint ; Geo rge L. H all , New York, 
N. Y. App '. fil ed Oct. 22 , 1906. T he fi sh-p la tes have sections 
doHtailed toge ther and sheets of insula ting material ar e clamped 
between the sections. Bolt s with insu la t ing bushings a re used 
for clamping the plates 011 the rails. 

8--1-7,989. Trolley \ Vire Cross ing; J ames N. Hayes, St. Louis , 
Mo. App·. filed J an. 29, 1906. A t rolley wire cross ing em ­
ploying two castings mortised together with depending rail s 
which guide the trolley wh eel in passing. Has a pyramidal stud 
at th e center which guides th e wh eel in passing across the usual 
gap thereat. 

•• 
PERSONAL MENTION 

l\lR. A. V. SCHROEDER has r esigned as diYision superin ­
tendent o f th e Illinois Traction System at Deca tu r, J ll. , to be­
come general manager of the La Crosse Water & P ower Com­
pany, of L a Crosse, \Vis., which is building a line between L a 
Crosse, \ Vi s., and Winona, Minn. 

l\lR. S. L. VAUGHAN, of th e Grand Rapids, _Grand Haven 
& l\1uskegon Interurban Railway has been appointed t raffic 
manager of that line. l\Ir. V aughan, fo r the past year , l1 as 
been auditor of th e road, and prior to that was traffi c manager 
of th e Barry line of steamers plying between Muskegon, Grand 
Hayen and Chicago. H e was for a number of years connected 
with th e P ere l\Iarquette Railroad. 

MR. C. l\'1. BA YNE, who was with the Detroit & Ypsilanti 
Electric Ra il road Company for some time, has been appointed 
master mechanic and super intendent of motive power a t the 
power house of the l'\orthern Ohio Traction & Ligh t Company, 
in Canton. H e succeeds Vvilliam E. Ralston, who resigned some 
time ago to accept a simila r posi tion wi th the Bu ffa lo & E rie 
Traction Company, a t Fredonia, K. Y. 

MR. l\L I N OUYE, manage r o f the Kwan sai Rai lway Com­
pany, J apan, is on a visit to the United S tates to look into the 
subj ect of electrificat ion of steam ra ilroads. He is accompanied 
while in this com,try hy Prof. Ogura, of the University of 
Kgoto. Mr. Inouye will retu rn to J apan by way of the U nited 
States after visiting Europe. T he K wansai line is a t present 
equipped with steam locomotives, but the matter o f chang ing to 
electric traction is now under conside ration. 

Mr. ALEXANDER K. CUTHBERT has been appointed agent 
of th e express department of th e U nited T raction Company by 
Traffic Manager Charles H. Arm atage. T his is the position 
which l\'lr. A rmatage held before h is appointment as traffic 
manager. Mr. Cuthber t has been connected with the express 
department of the Traction Company as caslii er fo r about thir­
teen years. Previous to that he was with the General E lectric 
Works, at Schenectady, and the Edison E lectric & Illuminating 
Company, in New York, for ten year s. 

l\TR. JOHN C. R E ILLY, a director of the P ittsbu rg Rail­
way Company, is dead. Mr . Reilly was born in P it tsbt1rg in 
18--1---1-, and was connected wi th transit development in th at city 

from the time of the inception of the fi rst horse-car line. In 
fact, it was while he was a member of the live ry fi rm of Burns 
& R eilly th at th e omnibus line was established by that fi rm 
from which la ter deve loped the st reet r ailway system. Mr . 
Reilly, Mr. Bigelow and J ames D . Cailery, th e prese~1t pre~ident 
of the P ittsburg R ailways Company, all were associat ed 111 the 
building of thi s line. 

MR. I. R. NELSON, the retiring general fo reman of the 
Public Service Corporation of New J ersey, was tendered a 
fa rewell dinner in N ewark, Tuesday evening, March 26, by the 
shop fo remen of distric :s Nos. 2 and 3 of the company and 
business assoc iates and personal fri en ds. Mr, J . R. Case "".as 
chairman, and M r. T homas Kelly, Mr. J ohn Amberg, Mr. H . 
\V. \Vightman, M r. J. N ichols and Mr. J ohn Murphy ·were the 
commi ttee in cha rg e. Mr. Case, who is foreman of the South 
O range A venu e shops, was the t oastmaster, and Mr. J. G. 
Buehler, pres ident of th e Columbia Machine ·works, _of Br?ok- · 
lyn, act ed as speechmaker in presen t ing M r. N elson _wit? a silver 
set as a present from all of the shopmen in the districts men­
tioned. M r. Nelson responded, th anking th e men fo r th e honor 
th ey had bestowed up on him and th e help they gave him i:1 
making the mechanical department a su~cess. M r. Nelson, 1t 
is annotm ced will o·o in to busin ess fo r l11111 self as a contractor, 

• and in thi s ~apacit; has already accep ted fro m the Westing­
house Company a contract fo r equipping all of th e cars turr~ed 
out from the works o f th e J chn S:ephen son Company for which 
\ Vesti11ghouse apparatus is specified. 

M R. TH EOD OR E P . SHONTS, pres ident of the Inter­
borough R apid T ransit Company, of New York, was given a 
dinn er by th e P hi K appa Psi fr aternity at th e Hotel Knicker­
bocker , F riday evening, Ma rch 23. Mr. W alter L. McCorkle 
was the toastmaster, and Mr. Guy Morrison Walker, of New 
York, fo rmerly associated with the Everett-Moore syn dicate, 
made th e address of welcome. l\11-. vValker welcomed the guest 
of honor to New York as " the man who can." H e analyzed 
from the point of view of an expert th e importance of transpor­
tation in th e development of modern society. Mr. Shonts re­
sponded brie fl y, taking as hi s theme "Team W ork." He t?ld 
of hi s ea rly days in th e fr aternity and its influence upon him. 
H e drew a compari son between th e good r esult s obtained by a 
fraternity and the work of a large corporation. M r. Shonts 
emphasized the fac t that large corporations could be l~_an_dled 
successfully only by th e application of one of th e fir st pnnc1p_les 
of fr aternal organizations, namely, th e thorough co-operat10n 
of per sons in authority. Both , he s~id, caIIed f? r. !l:e continual 
t rainin rr of men fitt ed to assume high respons1b1ht1es and the 
willing~ess of those men to work with or under oth ers as the 
cause might determine. 

MR. R. E. D A NFORTH, vice-president and gen eral manager 
of the Roch~ster Railway Company, of Rochester, N. Y. , has 
been appointed general m anager of the P ublic Service Corpora­
t ion to succeed Mr. Albert H. Stanley who, as no:ed elsewhere 
in this issue, sail s fo r E urope April 1 to assum e th e manage­
ment of th e U nderground Un ited t Railway Company, Ltd., of 
London. M r. Danfo rth · has been iden tified with traction in­
terests since 1891, when h e g raduated from Corn ell University. 
His fir st work was in th e mechanical department of one of the 
constituen '. s of what is now the Inte rnational Tract ion Com­
pany. H e continued with this company until 1901 , se r ving for 
part of th e time du ring thi s conn_ection as super~1:tendent of the 
svstem. In 1901 h e was appo in '. ed to the pos ition of general 
1~anager of the L ake Shore Electric Railway Company, a con­
so lidation of th e Lorain & Cleveland, the Sandusky & Inter­
urban Rail way and th e Sandusky, Norwalk & Southern Rail­
way Company. Mr. Danforth , however , was greatly handi­
capped in his work with the L ak: Shore ~ ? mpany by lack of 
fund s to place the road in a paymg cond1 t_1on, and wh:n the 
property was placed in the hanlis of a rece1v: r at the hm~ of 
th e E ve rett-M oore embarrassment, hi s authonty was curtailed 
considerably, so tha: hi s r esignation followed on April 1, 1902, 
at which time h e accepted the position of general manager ~f 
the Roch est er Railway. Mr. Danfo rth expects to assume his 
new duties M ay r. During the interval between Mr. S tanley's 
leaving and M r . Danforth 's taking up of his d~ti es th e respon­
sibility fo r the management of the property will dev?lve up_on 
M r. George J. Robert s, the representative in the Public Serv1c~ 
Corporation of the in terest s of the U nited Gas Improvement 
Company, of P hiladelphia. 




