
Street Rail way Journal 
VOL. XXX. NEW YORK, SATURDAY, NOVEMBER 30, 1907. No. 22 

PUBLISHED EVERY SATURDAY BY THE 

McGraw Publishing Company 
James I-I. McGraw, Pres. Curtis E. Whittlesey, Sec. & Treas. 

MAIN OFFICE: 
NEW YORK, 239 \,V EST THIRTY-NINT!I STREET. 

BRANCH OFFICES: 
Chicago: Old Colony Building. 

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

San Francisco: Atlas Building. 
London: Hastings House, Norfolk St., Strand. 

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

Copyright, 1907, McGraw Publishing Company. 

TERMS OF SUBSCRIPTION 
In the United States, Hawaii, Puerto Rico, Philippines, Cuba, Mexico 

and the Canal Zone: 
Street Railway Journal (52 issues) ..... : ............... $3.00 per annum 
Single copies ...........................•.......... ........... 10 cents 
Combination Rate, with E lectric 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"-Published an• 
nually in May; regular price, $5.00 per copy) ........ $6.50 per annum 

To Dominion of Canada: 
Street Railway Journal (52 issues), postage prepaid ...... $4.50 per annum 
Single copies ....•.•......• , ...•..............•........•..... ro cents 

To All Countries Other Titan Those Mentioned Above: 
Street Railway Journal (52 issues), postage prepaid ....•.......... $6.oo 

25 shillings. 25 marks. 3 r 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, New York 
draft, or money order, in favor of the STREET RAILWAY JOURNAL. 

CHANGE OF ADDRESS.-The old address should be given, as well 
as the new, and notice should be received a week in advance of the 
desired change. 

BACK COPIES.-No copies of issues prior to September, 1904, are 
kept on sale, except in bound volumes. 

DATE O N WRAPPER shows the month at the end of which the 
subscription expires. The sending of remittances for renewal prior to 
that date will be much appreciated by the publ ishers. 

Of this issue of the Street Railway Journal 8000 copies are 
printed. Total circulation for 1907 to dat e 394,950 copies, 
an average of 8228 copies per ·week. 

Temperature and Station Loads 
The study made by Mr. Corning of the relations between 

temperature changes a nd power stat ion outputs, and of 
which a resume is printed in another column, throws light 
upon a phase of operation which has hitherto received 
comparatively little attention, and indicates with unmis­
takable emphasis how closely related are the component 
physical parts of every large electric railway system. It 
is not a little surprising that the output of such a system 
should follow such a close relation to the temperature 
throughout the entire year, in spite of the change from 

closed to open cars in the spring and back agam to boxed­
in bodies and heaters in the fa ll. Even during the same 
season a la rge number of observations show that a drop 111 

temperature is accompanied by a substantial mcrease 111 I 

load. 

T he explanation of these relations by the increase 111 

friction due to greater viscosity in the car lubricants as the 
atmosphere grows colder appears reasonable, though it is 
an interesting problem just how far the behavior of oi l 
or grease can be charged with the variations outlined in 
the data printed. The riding habits of the population, the 
number of cars in service, the general weather conditions, 
the status of the line and return circuits, the motor efficiency 
at different seasons of the year, and the condition of the 
track, all bear upon the load curves at the generating 

plants. To a considerable extent in a large city these 
latter factors may offset one another, and certainly the 
increased friction of cold bea rings can be allowed to ac­
count for an important share of the day-to-clay temperature 
load variations in the light of the supplementary coasting 
tests made by Mr. Corning. 

The striking lesson of the investigation is undoubtedly 
the importance of studying the car lubrication problem as 
a whole in a thoroughly scientific way. It is customary 
now to use different lubricants for summer and winter 
service, but it may be desirable to vary the number or com­
position or both of the lubricants used much more than 

is done at present. Much emphasis has been laid of late 
on the possibility of saving oil by working from the car 
house encl, by keeping careful records of the consumption 
of different cars in terms of gallons per thousand miles 
or per month, and by watching out for waste in handling 
the oil. A ll this is desirable, but it is equally important to 
select the proper oil for the most reliabl e service and for 
the best long-run economy. We are gradually getting away 

from the point of view which regards low oil consumption 
as the index of mechanical operative efficiency. To saye 

a few cents in the oil bill of the car and lose dollars in 
excess from power generated is a policy of doubtful 
economy. It is very probable that the effect of tempera­
ture variations upon bearing friction may be responsible 
in part for the discrepancies in train resistance measure­
ments often noted in comparing different authori ties. I\fr. 
Corning's study shows that whoever sets down any scien­
tific investigation of technical relations in electric rail­
way service as of purely academic interest is taking dan­
gerous ground, and it is to be hoped that further study will 
be made by operating companies and oil experts of this im­
portant subject of lubrication. 

Concerning Concrete 
The extent to which concrete is now being used as a 

building material for car houses, sub-stations and even 
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power houses warrants a further consideration of the topic 
than has been given in these pages. For the past two or 
three years the country seems to have been entering upon 
a n age of concrete building to an extent that could scarcely 
)1ave been imagined a decade since, and it is now high time 
to look about and take account of stock. A first-class a rti­
cle of cement conc rete properly proport ioned and honestly 
mixed is a wonderfully strong and reliable material. It gets 
harder a nd harder as t ime goes on until the st ructure is 
almost as solid as a monolith. Yet concrete is now cus­
tomarily employed in cases where it requires a nd receives 

steel rein forcement to adapt it for purposes for which it . is 
by itself mechanically unsuitable. \Vhat is going to be the 
fate of the steel thus embedded after the lapse of twenty­
five or fifty years ? This question has been asked often 
enough, but as yet the data ar;e lacki ng for a n answe r. A 
little fairly old reinforced concrete has been examined, and 
the results have been generally rather encouraging. The 
uncertainty resides mainly in the fact that the earlier ex­
amples of concrete show that the material was used in a 
rather conservative manner and was itself of a richer and 
more carefully blended mixture than is now common. In 
plain Engli sh, jerry building in reinforced concrete. is of 
rather recent origin and it is still too ea rly to tell how bad 
it really may be. With concrete good enough to form al­
most a n hermetical seal about the reinforcement, steel 
would probably acquire merely a superficial protect ive coat­
ing of oxide and would then last almost indefinitely. 

If however the concrete mixture is lean and slapped to-
' ' 

gether haphazard the chances are that in some situations 
at least the steel wi ll be access ibl e enough to moisture to 
degenerate into something hardly more tenacious than a 
st reak of rust. The danger lies in hasty a nd careless work 
and to judge from some of that we have personally ob­
se rved, as well as from some of that from which fa ilure has 
bee n already recorded, such work is not, to put it mildly, 
exceedingly rare. There has not been sufficient lapse of 
t ime to bring the deterioration of the reinforcement prom­
inently to view, but for every instance of absolute fai lure 
of the concrete there a re probably se,·eral, possibly many. 
which are saved from immediate failure only by the initial 
excellence of the rei nforcement. \Vhat will be the fate of 
these when the reinforcement is impaired? Some experi­
ments have already been made showing the possible dangers 
from electrolyt ic action in concrete and steel beams. Such 
action is probably not very common, although cnmulative 
in its effect and ultimately, perhaps, destructive. 

The fact is that concrete construction gives almost unique 
opportunities for scamping, and it cannot be watched too 
closely. There are plenty of reputable firms who can be 
trusted to do good work and plenty of the other kind who 
cannot. When contracts for such work are being drawn , 
they should be most carefully safeguarded, and during ex­
ecution should be superintended with the utmost vigilance. 
Granting that the contractor is scrupulou sly honest it is still 
possible for very serious mischief to be done in a few hours 
by a negligent or unskilled fo reman, and mischief, too, that 
is at once covered up and undetectable until the. day of 
reckoning. Concrete has certainly come to stay and a most 
excellent material it is-at its best. It is like ly. however, 
that there is much still to be learned regarding the safe 

limits of its employment, and it is well to be cautious lest 
one furnish a sorry lesson. 

Giving the Workmen a Definite Aim 
\Vhen there is something definite to work for, or when 

two or more persons are competing, an individual is more 
inclined to put his best efforts into hi s work. The operation 
of many electric railway systems could no doubt be carried 
on more cheaply and the men doing the work would be 
brought to enj oy it in a g reater degree if the aim at reduc­
tion in costs were kept before the men and a rivalry were 
developed between the department foremen to see which 
could conduct hi s department a t the least expense. 

This would involve the introduction, into a large portion 
of the work, of some kind of a competitive plan. Where 
there a re several line crews under separate foremen and 
each has ~harge of sepa rate sect ions of the line, expenses of 
maintaining the line could be reduced to cost per mile per 
month, or probably a more accurate basis would be cost per 
ca r-mile per month with allowances for curves, etc., if this. 
would not involve too much work. Again where there are 
seve ral sub-shops doi ng inspection and light repairs on cars 
or at least the same class of work the costs in each shop. 
could be gotten out in cents per car-mile at the end of each 
month. F urther comparisons could be made between labor 
and material costs. The plan would include a comparison 
of the records of the different shops or of the different line 
crews each month, so that each foreman could find out just 
where he stood in comparison with his fellow foremen. 
The workmen themselves might be acquainted with the 
costs in order to imbue them with a spirit of rivalry. 

Power-house foremen usually work against the cost per 
kilowatt-hour, but it is not customary to acquaint the fore­
men and engineers with the r esults. If these men are of 
the proper stamp and have the compa ny'~ interests at heart 
no harm could result and possibly much good would be 
accomplished if they were kept in fo rmed of the records. 
each month. T he fir emen would, of course, be more in­
terested in the pounds of water evaporated per pound of 
coal, and if they were kept constantly informed of the fig­
ure s obtained from month to month the pleasure of trying 
to accompli sh something would often result in them firin g­
more ca refu lly and more economically. 

T he engineers should be directly interested in the pounds. 
of water per kilowatt-hour and in order to reduce the 
quantity from month to month they would probably be more 
thoughtful about running units at their most economical 
loading. The desi re to reduce costs in ge neral would prob­
ably result in a hundred little economies in the power­
station operation, which in the aggregate would amount to 
a substant ial saving. 

Some ea rnest thought along this line might result in the· 
development of plans peculiarly suited to the local condi­
tions of every system, whereby men could be brought to feel 
that they were working with a definite aim in view with 
resulting economies. 

Protecting Trees from Wire Injuries 
The question of protecting trees from the effects of high 

voltage currents and from improper guying and attachment 
of wires, has received considerable attention from electric 
light and power companies, an"d to a less degree perhaps,. 
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electric railways have been interested in the subject. There 
is no doubt that the attitude which an operating company 
takes in regard to tree protection exerts a wider influence 
on public sentiment than· is generally realized. It is advis­
able that all suggestions from responsible authorities on the 
gr:owth of trees and their protection against improper wir­
ing should be given a careful consideration by street rail­
ways, though in some cases, of course, the treatment recom­
mended may not be feas ible from the company's stand­
point. 

A paper by Prof. Geo. E. Stone, of Amherst, in a recent 
number of " \Voodland and Roadside," treats the protection 
of trees in a broad way which seems fair both to the elec­
tric companies and the public, and it includes a number of 
practical suggestions worth mentioning in these columns. 
It appears that some methods of attaching wires to trees 
are extremely injurious, while others are not so harmful, 
and if properly employed will seldom or never cause the 
tree to be damaged. For example, Professor Stone states 
that the usu~! method of guying a pole to a tree by means 
of a log bolt driven into the back side of the tree, the wire 
being kept away from the tree by rough bits of wood, is to 
be condemned, since in a few years the wire is certain to 
become imbedded in the bark and cause partial girdling, 
and the log bolt will also become imbedded as the tree 
grows. Placing a wire around a tree directly is sure to 
cause strangulation and kill the trunk or limb to which it is 
.attached. According to Professor Stone, the best method 
of guying to trees consists in having a large loop of wire 
passed around the tree, the tree being protected from the 
wire by oak or hard pine blocks grooved in the middle. 
The loop should be made large enough to allow for the 
future growth of the tree and should be clamped in place. 

Such injury to trees has been prevented by the use of 
wooden sleeves which surround limbs whe re wires would 
come in contact with them. In some cases, notably in Bos­
ton, good results have been secured by sleeving the feed 
wire as it passes the trunk or limb. Professor Stone points 
out that many cases have been known in which trolley feed 
wires have been in direct contact with sleeve-protected 
trees without producing the slightest burning. Attaching 
wires to trees by means of a porcelain insulator does not 
prevent leakage in wet weather, and many deaths of trees 
are attributed to this cause by Professor Stone, who states 
that trees often get severe shocks by this method of con­
necting. He states that lightning discharges sometimes 
pass to tre~s in this way via trolley guy wires. From the 
standpoint of the operating' company, however, it is hard to 
see how protection against lightning can be expected of it 
in its attachments of this kind. 

Professor Stone concludes with a plea that trolley poles 
be braced in Portland cement instead of by wooden guys 
where they are in close association with trees, urging that 
the life of .the pole in the ground will be increased in addi­
tion to the protection given the tree. He concludes that 
guying to a tree is preferable to unsightly makeshifts of 
any character. The cost of imbedding poles is something 
of an item, but it is certain that if more thought is given to 
specific pole line installations in relation to their surround­
ings, many operating companies will not regret the consid. 
eration paid to the subject, from the standpoint of policy 

alone, leaving as ide the actual physical results. In fact, 
there is more than one electric railway in the United States 
att ractive to the trolley tourist because of giant elms, oaks 
and other trees along the wayside. The protection of such 
trees is surely a matter of self-i nterest to the local railway 
as well as to the community. 

The Action of Steam in Cylinders 

Though Hirn by hi s careful experiments and scientific 
investigation may be admitted to have laid pretty firmly 
the fou ndat ion of the theory of steam action in a cylinder 
and to have thoroughly established the theory of cylinder 
condensation, certain experimenters in Great Britain have 
for some time been seeking doubtfu l laurels in overturning 
Hirn's conclusions, or rather should we say in endeavoring 
to overturn them, fo r it cannot be sa id that any co nvinc­
ing figure s have been advanced by the new school. Indeed, 
from figures which have appeared from time to time it may 
be said that the conclusions drawn by Hirn are strengthened 
rather than that the contentions of the new school are in 
the least borne out. H irn, it is well known, argued that 
since the steam in a cyli nder is constantly varying in pres­
sure and therefo re in temperature, the cylinder metal must 
be continually striving to atta in the same temperature as 
the steam. The steam a nd the cylinder metal are but a 
very brief time in contac t , and it is argued by the new 
school that this time is too short to produce the effects 
noticed, so the theory of leakage is advanced to explain the 
facts. A study of the indicator diagrams certainly gives 
no support to this hypothesis. The Engineer ( of London) 
now comes forward and endeavors to show that even if 
the time of exposure of the steam to the cylinder surfaces 
is not sufficient to allow of the interchange of heat sufficient 
to produce the results so well known, it is possible that a 
film of water globules on the sur face would do so. We 
admit that this is so and we see no object ion whateve r to 
this rendering of Rim's theory. Indeed, we never knew 
an upholder of Hirn to omit the consideration of water 
action. I s not the cry for superheat simply an endeavor to 
abolish the film of water? Has it not a1ways been held that 
if there be no water to re-evaporate there can be little cylin-
der cooling and so again st ill less water? -

But granting that the metal surface reactions are inten­
sified by water globules, we would have no one forget in 
this contention that when the gases from a boiler furnace 
pass over the heating surfaces of a boiler they do so

0 

at a 
high velocity, yet they lose their heat in an incredibly 
short space of time. Thus in the case of water tube boil­

ers half the heat of the gases is abstracted in the course 

of a passage of two or three rows of tubes. vVhy should 

the wet gas in a steam cylinder be less active in the inter­

change of heat than the dry, non-conducting gases of a 

furnace? \ Ve think that a little attent ion to thi s curious 

phase of the steam raising problem may do much to clear 

up this interesting problem. \Ve see nothing yet to push 

Hirn 's theory off its pedestal, and \\'e might add as another 

example of rapid interchange of heat the rapid dea rth of 

steam in the surface condenser. The instant fo rmat ion 

of a good vacuum seems to us to prove that so fa r as re­

ga rds moist steam the transfer of heat to or fr om metal 

of a diffe rent temperature hardly call s for much time. 
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THE FORT DODGE~ DES MOINES & SOUTHERN RAIL­
WAY OF IOWA 

T he cities of Fo rt Dodge, Boone and Des :Moines, Iowa, 
separated by a total distance of only about 90 mi les, were 
for the fi rst time on ~ov. 4 placed in direct ra ilway com­
munication by the opening for traffic of the Fort Dodge, 
Des l\Ioines & Southern Railway. T h is system combines 
the electrifica tion of a steam road with new interurban 

points, a nd it w ill readily be seen that its opera tion bears 
vitally on the loca l traffic problems of the trunk lines con­
cerned, a lthough it is essentia lly an independent interur­
ban property. T he opera tion of thi s ra ilway will undoubt­
edly affo rd data use ful to steam roads in the general prob­
lem of the electr ification of branch lines. 

\Vhen the project was undertaken there was a small 
steam 'rail road proper ty, the Newton & Northwestern Rail­
road, running about northwest from Newton through 

Boone to Rockwell City, or 
almost in the direct line be­
tween For t Dodge and Des 
Moines, though w i t h out 
reaching either city. Briel1y 
then the present project has 
consisted in the electrifica­
tion of 42 mil es of thi .3 steam 
road and the construct ion of 
25 miles o f new line from 
each end of the electrified 
section tg,.Fort Dodge and to 
Des Moines, respective ly. A 
branch li1;e 5 mi!"s long has 
also been built from Kelley 
on the main line to Ames, 
where the Iowa State College 
is located. 

HIGH TR ESTLE \\' EST OF BOONE, LOOKING UP THE VALLE Y OF TIIE DES l\IOIXES RIV E R 

The extension and elec­
t rification of the N ewton & 
Northwestern Railroad w ~.-e 
carried out on the basis of an 

co nstruction. Fort Dodge, like Des l\foines, is a very 
acti ve business town and is also a railroad center of im­
portance. T he town of Boone, located midway between, is 
also an active center. Each of these th ree cit ies is situ­
a ted on one or more important trunk line rai lways, which 

est imate of the ea rnings o f the altered property, and the 
results atta ined in the brief period of electric operation 
are bette r tha n estimated. No compari son can be made of 
elect ri c operation w ith steam operation, as the cc.nditions 
are mate rially changed by the extensions. The pians origi-

THROUGH CAR LEAVIN G BOONE 

in no case connect directly with the other cities. T he ra il­
roads in question are the Ill ino is Central and Chicago 
Great ·w este rn at Fort Dodge, the Rock I sland and Chi­
cago, Milwaukee & St. Paul at Des Moines, and the Chi­
cago & N orthwestern at Boone, all of which with one 
exception lie practically parallel. T he new sys tem links 
the towns, and therefore connects the rail roads at these 

na lly contemplated and now in force invoi,e the operation 
of through electric cars between Des Moines and Fort 
Dodge, but certain portions of the original I\' e~ ton & 
No rthwestern, which now become spurs to the thrnugh 
route, are still operated by steam. 

In the details of passenger, express and freight tariff 
collection and in other operating features the Fort Dodge, 
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Des Moines & Southern Railway is administered according 
to steam railroad practice. Passenger ticket offices and 
express and freight offices are established at all regular 

way fares are sold at the rate of 2 cents per mile. 
Through passenger traffic arrangements have already been 
made with the Illinoi s Central ancl the Chicago Great 

CAR HOUSES OF THE FORT DODGE. DES MOINES & SOUTHERN RAILWAY AT BOONE 

stations and the ai m is to eliminate cash fares. Mi leage 
books for 500 miles are sold for $7.50. A rate of r¾ cents 
per mile is established for round-trip tickets. while one-

\Veste rn railroads to connect th em with Des Moines and 
Boone from f'ort Dodge ancl the through express busi ness 
promises equally well. 
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T he electric passenger train service, first established 
between F ort Dodge and Des lVIoines on Nov. 4, is based 

J 
l 
J 

MOT OR CAR TA KING UP FREIGHT 

stations by the heavy electric express and passenger cars. 
T he total running time from terminal to terminal is three 

hours fifty minutes, but forty-three -
minutes are consumed in covering 4 
miles within city limits at Des Moines 
and 2,½ mile s in Fort Dodge. 

Comparison between speed of the 
electric and steam passe ngeT trains 
on the above systems is possible only 
on the stretch between Duxley and 
Lanyon, which is used in o mmon by 
Newton & Northwestern and Fort 
Dodge , Des Moines & Southern trains. 
The distance here of 42 miles is cov­
ered by the average steam trains en 
route between Newton and Rockwell 
City in about two hours and by all the 
electric trains in one hour thirty-six 
minutes, including the same regular 
stops. 

To provide for the high maximum 
speed on the system it was necessary 
to rebuild the permanent way of the 
electrified section of the Newton & 
Northwestern Railroad. The road 

SUB-STATION ON MAIN LINE AT KELLEY 

on an average speed of 27,½ miles per hour, including fif­
teen regular stops, which means that a maximum speed of 
nearly 60 miles per hour is frequently attained between 

was reballasted with gravel and equipped with heavy 
rails throughout, and the extens10ns were constructed 
to the same standard. Fairly level country 1s 
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t ra versed permitting small g radient s except near Boone, 
where the line crosses the Des Moines River , and the 

.cotmtry is rugged and cleft by deep ravines. On thi s 

POWER HOUSE AT FR AZER, IOWA 

ing the ravines be fo re ment ioned, where they emerge into 
the ri ver flats. O ne of these trest les just west of Boone 

- ----

RAIL BONDING GANG AT W ORK 

ENGINE ROO M OF THE FRAZER P OW ER H OUSE 

section a 2¼ per ce nt grade is encountered, while still 
heavier grades we re obviated on th e orig ina l line in the 
Des Mo ines Ri ve r Valley onl y by a se ries o f t res tles, hriclg-

is among the highest and longest in the country T he 
rugged a nd pictu resque character of the country, which 
gi\C'S the For t Dodge , Des l\[oines & Southern Rail-
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way decided scenic advantages is shown by the illustra­
tions. 

The electric rolling stock is of especial interest. It 
consists of exceptionally commodious interurban passenger 
and express cars, built on liberal lines to meet the condi-

ROTARY CONVERTER IN ANKENY SUB-ST ATION 

tions of combined interurban ra ilway a nd 
electrified steam railroad practice. In 
electrical, and generally in mechanical 
equipment, as well as in principal dimen­
sions, the passenger and express cars a re_ 
similar. They are 53 ft. long over the 
buffers and have a width of 9 ft 6 ins. 
over the sill s. The power equipment con­
sists of four 75-hp direct-current motors. 
whi ch give a maximum speed on the level 
of nearly 60 miles an hour. A ll cars are 
single ended and have locomotive pilots. 
They are equipped with standard radial 
draw ba rs and M. C. B. railway couplers 
to permit coupling to the steam railroad 
cars. l\foltiple unit control apparatus is 
installed on all electric cars for operating 
in trains. 

The passenger car bodies are 43 ft. 
• long over corner posts and are very 

handsome, with mahogany interior fini sh, 
semi-empire ceilings, leather upholstery 
and plate glass windows, A t the front 
end there is a baggage compartment IO 

ft. long containing movable seats, and back of that 
a smoking compartment 12 ft. 6 ins. long containing 
seats. The heating is by hot-water apparatus. With the 
seats filled these cars weigh about 38 tons. 

The power for electric operation is de rived from a tur-

bine-driven plant of 3000 hp capacity, located at Frazer 
on the Des Moines River, about equidistant from the ter­
minals. Coal mines nearby supply cheap fuel in the form 
of Iowa bituminous slack coal, while the feed water comes 
from the river, passing through purifiers to reduce the 
scale-forming salts. The main power equipment consists 
of two 1250-kw Parsons type turbo-generators supplied 
with steam at 175 lbs. pressure from two batteries of water­
tube boilers, the flues of which connect with a 180-ft. 
chimney, 

J\IAIN S\\' ITCIIDOARD IN F RAZER POWER HOUSE 

INTERIOR OF PASSENGER CAR 

The electric current is generated, alternating, three­
phase, twenty-five cycles at 2300 volts and, excepting a 
part supplied to a sub-station within the power house, is 
stepped up to 20,000 volts for transmission to five sub­
stations located at Ankeny, Kelley, Boone, Fort Dodge 
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Junction and Otho at an average distance apart of about 
IS miles. The sub-station in the power house consists of 
three 145-kw water-cooled, oil-insulated, 2300/ 370-volt, 
single-phase, step-down transformers and one 400-kw, 
600-volt rotary converter. The other sub-stations are 
uniform, contammg each three 145-kw, single-phase, 
20,000/ 370-volt, oil-cooled, step-down transformers and one 
400-kw, 600-volt rotary converter with room for the in­
stallation of a second duplicate converter if desired. The 
converters are of standard W estinghouse design. 

The transmission line is designed for a max imum pres­
sure of 33,000 volts, the wires being N o. 4 B. & S., spaced 
48 ins., and carried on porcelain insulators :73/2 ·ins. high 
and 83/2 ins. in diameter. The insulators are tested to 
75,000 volts. Poles of not less than 8 ins. top diameter 
are used and are spaced mo ft. apart on tangents, being set 
in concrete were advisabl e. 

The overhead work is the standard bracket construction 
except at turnouts, where span construction is used. Frogs 
are not used on the trolley wires at turnouts, the wire for 
the siding being run parallel to the main wire with a space 
of 18 ins. for a distance o f mo ft. beyond the end of turn­
out in either direction. The track is bonded with 300,000 
circ. mil soldered bonds and cross bonded a t intervals of 
500 ft. with No. 4/ 0 B. & S. copper wire. 

The engineering, construction and equipment of the sys­
tem, including power house, transmission lines, sub-stations, 
-overhead work and bonding, telephone dispatching facili­
ties, rolling stock and ca r barns have been in charge of 
J. G. \,Vhite & Company. The Northwestern Construction 
Company carried out the construction and reconstruction 
of permanent way. The entire work was ca rried out under 
the supervision of J. L. Blake, general manager of the 
Fort Dodge, Des Moines & Southern Railway, representing 
the owners. The main turbo-generators with the other 
principal electrical apparatus, including the ca r equipment , 
are of \,Vestinghouse manufacture. The cars were made by 
the Niles Car & Manufacturing Company and the trucks 
by the Baldwin Electric \Vorks. T hey are heated by the 
Peter Smith hot-water apparatus. In the power house 
the boilers are from the Babcock & \Vilcox Company, 
Aultman-Taylor type. \Vheeler Condenser & E ngineering 
Company's surface condense rs and Cochra ne feed water 
heaters are used. The chimney was built of concrete and 
steel by the American Chimney Company under the speci­
fications of J. G. White & Company. 

----♦-~---

STEAM LOCOMOTIVES AND BRIDGE CORROSION 

The corrosive effect of steam locomotive gases has long 
been realized in a general way, but in the case of the 
Boylston Street Bridge, in Boston, over the four main 
tracks of the Boston & Albany lines, concrete evidence 
have just been uncovered which furni sh in themselves a 
strong argument for the electri cal equipment o f all urban 
tracks carrying dense traffic. 

The bridge was built in 1888. A pla nk floor has covered 
the floor beams and the bottom part o f the trusses. Above 
this floor the members are still of the full original section; 
below the floor the metal has di sappeared on the average 
for a depth of about an eighth of an inch on each exposed 
surface. Several of the steel eye-bar diagonal s have lost 
60 per cent. of their original section, and some iron floor 
beam angles have lost the entire outstanding leg. The 
mechanical effect s of the blast a re much less marked than 
the chemical effects of the gases. 

RELATION BETWEEN TEMPERATURE AND POWER 
STATION LOADS 

At a meeting of the Boston branch of the Amer ican In­
stitute of E lectrical Engineers, held in the auditorium of 
the new E dison Building, on Nov. 20, J ohn W . Corning, 
electrical engineer of the Boston E leva ted Railway Com­
pany, presented some data o f unique character on the re­
lation between atmospheric temperature and power station 
loads. A study of the operating conditions on the Boston 
Elevated System during the past few years has shown the 
existence of a marked paralleli sm between the total sta tion 
output per diem, the average load between 5 and 6 p. 111. 

and the external t emperature. Curves plotted between 
these quantities show that the load and temperature vari a­
tions follow one another closely both during the wa rm and 
cold seasons, when heaters a re in use, and when only open 
cars a re in service. The following approx imate tables 
transcribed from the data presented by Mr. Corning a t the 
meeting illu strate these rela tions. 

Table I shows the variation in the total da ily kilowatt­
hour output of the Boston Elevated ge nerating stations 
from Oct. 1, 1906, to Oct. 1, 1907, in re lation to the average 
tempera tures at which these output s occurred : 

TABLE I 

DAILY K W -H. DEGREES F. DAILY KW-H. 

500,000 
520,000 
540,000 
560,000 
580,000 
600,000 
620,000 

340,000 84 
360,000 76 
380,000 69 
400,000 62.5 
420,000 58 
440,000 53 
460,000 49 
480,000 44 

DEGREES F. 

40 
35 
30 
27 
21 
18.5 
r6 

T hese values were obtained from a la rge number of 
readings and an ave rage cune was drawn which shows a 
progressive relation of the inverse order between the out­
put and temperature. The company's heaviest load occurs 
in the winter season, but regardl ess of the time of yea r 
increase of temperature lowers the station output, and 
decrease of temperature is associated with larger output s. 
The average da ily output to be expected at a temperature 
of about 84 deg. is 340,000 kw-hours, whil e a t the other 
end of the scale a tempera ture of 16 deg. is assoc iated with 
82.5 per cent increase of output to 620,000 kw-hours. 

Table II shows the load temperature relation fo r the 
hour of maximum traffic, 5 to 6 p. 111. , deri ved from read­
ings taken in th e year from Oct. 1, 1905, to Oct. 1, 1906 : 

TABLE II 

AVERAGE KW. DEGREES F. AVERAGE KW. DEGREES F. 

26,000 93 36,000 45 
28,000 80 38,000 36.5 
30,000 70 40,000 29 
32,000 60 42,000 20 

34,000 52 44,000 14 
H ere the change in load is at the ra te of approximately 

o.6 to o.8 per cent per degree. T he peak load va ries from 
26,000 kw in summer to 46,000 kw in winter , but aside 
from traffic variations there is a definite increa se of load 
with temperature decrease, independent of the season of 
the year. From the winter conditions Mr. Corning fo und 
that the fo llowing equation expresses the relation between 
the max imum rush-hour load and the temperature, N being 
the number of cars in service and t the temperature 111 

degrees F ahrenheit: 
kw = 2660 + N (24.3 -0.134 t) 

In thi s equation 2660 represent s the stat ionary load upon 
the genera ting plants, consisting o f motors in shops and 
car houses, heaters in stations a nd other buildi ngs, and 
lights in fi xed structures. The number of equivalent 25-ft. 
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cars in service du r ing the rush hour in the winter was 
about 2350 on the average, and the figure 24.3 represents 
the average kilowatt consumption per car at the generating 
plants, taken at about 30 deg. F. Knowing the number of 
ca rs and the temperature it was found that the load could 
be predicted within about 2.5 per cent. 

At the meeting a la rge chart was shown giving the plots 
of maximum hour loads and temperature va riations through 
the diffe rent month s from October, 1905 , to October, 1906. 

In general the outputs varied from a minimum of 30,000 

kw in October through a max imum of 44,000 kw in March, 
to a minimum of 22,000 kw in A ugust. The temperature 
ave rage followed the load as plotted throughout practically 
the whole yea r , the corres ponding temperature to the fig­
ure s above quoted bei ng- 75 , 80 and 85 deg. The general 
shape of each curve was a species of sine wave with, a 
period of one yea r per cycle. 

Mr. Corning stated that bearing friction appeared to be 
the pri ncipal cause of the phenomena di scussed, eliminat­
ing a s far as possibl e other variable factors. Table III 
shows va lu es of drifting times deri ved from th ree car 
coasting te st curves. In thi s test a car was a llowed to 
coast from standsti ll down a g rade and then up a ri se to 
a tangent track, the time requ ired to negot iate g iven dis­
tances being measured. T hree nms were made with the 
sa me car, the first being made wi th bea rings relative ly stiff 
and cold. A s the bea rings warmed up during th e run s. the 
fr icti on clecreased, and the time required to coast a g iven 
di stance grew less, gradually approaching a fixed ti me for 
each di stance. 

DISTANCE RUN RUN 
FEET N O. l NO. 2 

IOO 36 ,:so 
2 00 63 52 
300 78 65 
400 87 75 
500 96 82 

Table IV shows the 

TABLE III 

SECONDS. 

RUN DI STANCE 

NO. 3 F EET 

27 600 
45 700 
56 800 
65 900 
72 IOOO 

RUN RUN RU N' 
NO. I N O. 2 NO. 3 
104 89 78 
109 95 83 
115 IOO 88 
120 105 93 
125 109 97 

results of a test made to dete rmine 
the rela tive heat ing of grease and oil when used in motor 
beari ngs. The motor was tested on a stand in the shop 
a nd the temperature ri se in degrees Centi grade taken above 
the surrou nding air. Each se t of figure s represents an 
anrage of tests on four bea rings. grease and oil being tried 
sepa ra tely in each j ournal. 

TABLE I V 

TEl\lP. RISE DEGREES C 

::III;'\; UTES GREASE OIL MINUTES GREASE OIL 
0 3 3 90 26.5 rs 

IO 6 5 IOO 28 15.8 
20 12 7.6 IIO 29 16.3 
30 18 9 120 29.6 17 
40 20 10 130 30 17.3 
so 21 II qo 31 19 
6o 22 12 150 32 19 
70 23 13 160 33 19 
So ? - 14 -:, 

T he superiority of oi l compa red with grease a s regards 
heat ing is clearly apparent from these tests. Mr. Corning 
emph as ized in conclusion the importance of a closer study 
of the lubrication problem in relation to the best se rvice 
at different sea so ns of the year , including the effect on the 
ge nerated output as well as the cost of lubrication on the 
ca r itself. 

----·•··-- --
w. K. Vanderbilt, Jr. , V. W. Rossiter, Albert H. Harris 

and John Carstensen, of the New York Centra l, inspected 
the electrified division of the West Shore Railroad one day 
last week as the guests of C. Loomis Allen. 

INDIANAPOLIS MEETING OF THE CENTRAL ELECTRIC 
RAILWAY ASSOCIATION 

The November meet ing of the Central Electric Railway 
Association was held at the Claypool Hotel, Indianapolis, 
Thursday, Nov. 21. Two very interesting papers were 
presented and discussed, and there was also a general dis­
cussion on the subject, "Does It Pay Interurban Electrics 
to Cater to Long Distance Travel?" The papers presented 
were, one by A lbert B. H errick, "Analysis of the Cost 
and. Methods of Electric Railway Maintenance," and one 
by Fred H eckler, master mechanic of the Lake Shore 
Electric Company, "Foundation · Brake Arrangement for 
Electric Railway Ca rs." 

MORNING SESSION 

President H. A . N icholl opened the morning session at 
IO :30 a . m. He said the committee appointed by the asso­
ciation to meet the standardization committte of the Ameri­
can Assoc iation had, through the press of business , not been 
able to a ttend the A tlantic City convention. However, the 
chairmen of the two committees had conferred. It was 
probabl e that a meeting would be held early in 1908 be­
tween the representatives of th e Central, the New York 
State and the New England associations to see if the three 
associations could not get together on standard rules. The 
standardi zation committee of the Central Association felt 
gratifi ed th at the report of the American Association com­
mittee had been adopted, particularly because thi s report 
was practically th e same as the Central Association's rec­
ommendations. 

MAINTENANCE OF ELECTRI C RAILWAYS 

Under thi s title A lbert B. Herrick presented an interesting 
paper on methods of making tests on feeder and return 
systems and the car equipment of electric railway com­
panies. H e gave particulars of hi s system of testing, 
which is desc ribed in detail in hi s handbook, and also in 
hi s book, "American E I~c tric Ra ilway Practice.'' He 
also di scussed the general subject of expenditures for main­
tena nce. To illustrate the marked difference betwen various 
companies in thi s respect he presented a diagram, Fig. I , 

in which these expenditures have been reduced to a per­
centage basis. The roads selected for thi s comparison are 
those in which the character of the service and th e condi­
tions of transpo rta tion are fairly close. The number of 
cars on each sys tem is given at the top of each vertical 
column and none 'o f the expenditures was abnormal or 
could have bee n cha rged to capital account. A study of 
diagra ms of thi s kind in individual cases, Mr. H errick said, 
wi ll indi cate direct ions in which economy can be secured. 
T he aggregate of the cost of maintenance above the aver­
age cost. conse rva tively est imated, amounts to $19,700,000 

per an num in the territory enclosed by the Mississippi 
Ri,·e r on the west , a line drawn through Covington, Ky., 
and \ Vashington on the south and including Canada on the 
north. 

A n abnormal loss in one department in an electric rail­
\\'ay t ransportat ion system is not necessarily confined to the 
porti on o f the system in which it occurs, but the different 
parts of the system are so correlated that the secondary 
effec ts of the loss are refl ected in increased cost in other 
parts of the system. For instance, an abnormal drop of po­
tential in the di stributi on system increases the current 
required per car mil e, rai ses the output of the station, 
dec reases th e percentage of useful energy to the total energy 
developed, increases the heating and depreciation of equip­
ment and decreases the schedule speed that can be obtained. 



NOVEMBER 30, 1907.] STREET RAILWAY JOURNAL. 1055 

Y e11 1" t-:n<llu g Juue 30-)90·1 Ho1ld Numl>cr 3 10 11 1oot 

Track 
and 

Roadway 

Acco unt G I I 2U:JG j Go-I 7 
No. 40 J 30~3 25~ 

,'--t----..1/ \ 
1aJ I 1s 

u ~ / os 
V 

, ~ Ou 

Electrlc Lluo 

Butldla i;s 
11,1' 92 

Steam Plant 
Electric Plant 

·I 
s r1 

_v' 
OU 

Cars G H-----,,"--+-" '".,.-+--+-,,,/'----11'---.---'"-I---\\ \+Ii ~1--1--1----1---4-,_~8~d 

I-El-ec-tr- lc- E-•q_u_lp-m-en_t ___ ;_-=;
1

_ /--,\--\4"1/_-1---1- -H\c-1-Vue,__-hL-/--,l---'s-=--iG 
ldain lcnoace 

7 
/ !\ 

f-M-is-c:e_ll_UD-OO_U_s_E,-,u-ip_m_c_nt--8--l". 

Miscellnncou3 Shop Expense 9 

Po\Ver Plant \V,t;es 

Fuel 11 

\ I V 

I s. 

I /2 82 

I/ /: ~--
80 

\ I "-t-- I I 

I I 
I i',. 

Hired Power \~ J,' ' 
\ //,' 7G 

I . . I 
1:.! 

IIJ 

70 

la 1-41---!---11111--1-- / 

= 8~'u=pe=r:!in=te=nu=e=uc=c=o=fT=r= .. ,=,.=po=r=tu=tio=n= lG~::ji

1

,__ / 1\I\~ ff 11\ ;) 1\ , :: 
==r===,;=====H===t--t,\ l~'J \\ IA ~ "' 

1/f 

Conductors 

) lotormea 

Wages other than 
Car Service Employees 

Car Hout¾, 

Employees 

17 

18 

1U 

\ /, 
f/ \ 

' 

\ \ 

\ 

I\. I 
'\ 

J \ I\ 

\I I \ 
' I/ \ 

f-----

"' 

\ 7 r---

Car Service Suppli es 21 _.. ~ // \'I'\.'\ // I /1/ 
1 
\\ 

1-A-=-=liJ!'--,.'-'-'c.,.-'s-'-'·er-,1,--'-, s=--up-pli~e,--=~~2 -V" I\.\. I\ // \ l '\.. '/I I/ l \\ 

6G 

52 

;o 

48 

4 1 

iU 

38 

3G 

31 

32 

w 

I-H_i_rc_d_E_qu_1p_m_e_u1~ __ 22_
23

A-l'I/ ~ ~\ 
1 

I'-- \ r\ / A I / ~ ._
2 Cleaning 11.nd Sa.nJ.log Tra.ck // I/ 

Genetal 

Expeat!e 

,___ I \I/ 

FIG. ,. -COMPARISON OF OPERATING EXPENSES. 

20 

18 

H 

12 

I U 

Fig. 2 illustrates the cos t of elect ri cal and car mainte­
nance on twenty-fiv e roads. The upper line includes 
maintenance of trucks, brakes and car body. The figures 
show the number of equipments operated by each of the 
d ifferent prope rties analyzed. The letter " I" means that 
th e se rvice on these road s is interurban. At the top o f 
Fig. 2 there arc two lines. T he heavy black line is the 
average ca r miles per equipment per a nnum. The clotted 
line is the ave rage numbn o f stops per mile per equipment 
pe r annum. It wi ll be see n that the re is no connection in 
cost of main tenance bet wee n th e number of car mil es the 
equipment makes per annum and the number of stops per 
mil e. In othe r words, these elements which are supposed 
to militate agai nst economica l car operation have been 
neutra li zed by ca re ful a nd intelli gent maintenance of the 
equipment. 

In referring to the test ca r, "Florence."' operated by the 
speaker , Mr. H errick sa id that it had made records of more 
than I I ,ooo mil es of t rack and had tested over 3,800,000 

bonds; more th an a ton of pape r had passed through its 
apparatus in making these records. D uring the pa t year 
this car has made record s on most of the electric railways 
in P ennsylva ni a and has ju st completed 400 miles in Balti­
more and 200 miles in Rocheste r. 

'Nhile presenting the paper , l\'lr. H errick remarked that 
hi s ca r for test ing bonds had a weight of 30 tons on each 
truck. The weight moved the joint and broke any tem­
porary connection at th e JOlll t. H e also stated that tests 
showed that it cost twice as much to start a two-motor as 
a four-motor car. 

DI SCUSSION 

F. D. Carpenter , general manager of th e vVeste rn O hio 
Railway, asked Mr. H errick if he could determine the 
source from whi ch current ,,·as attack ing water pipes. 
Some of th e towns along hi s line claimed that r eturn cur­
rent was straying from the tracks and attacking the wa ter 
pipes. H e considered th e road well bonded and thought it 
might be some ot he r elec tric propert y that was causing 
the t rou ble. l\1r. B errick replied that where th ere is an 
interconnected sys tem not only th e source of the current 
but the amount from each source could be determined. In 
gett ing at results a certain test point would be taken and 
the flow of cur rent under normal condi tions obtai ned. He 
would then ask the railway com pany to shut down its plant 
for, say, a period of fi ve minutes for one or two times. The 
diffe rence in the readin g would enable him to decide defi­
nitely. 

G. H . K elsey. superin tendent of power o f the I nclia na 
U ni on T ract ion Company. sa id about a year ago he made 
some measurements and computations on a feeder system 
wh ich t raffic had outg rown to dete rmine whether o r not 
it would pay the company to install addit ional feede rs. 
His point was to find whether or not the total power lost 
in the feeder for the yea r would pay interest on an i1w cst-
111ent in copper which would eliminate the loss of power. 
He fo und that the loss in current wou ld onlv pay an in­
terest of 2 or 3 pe r cent on tl~ e co pper. Mr. -Kelsey asked 
also how th e copper should be installed. O n mode rn in­
stallations it was customary on interurban lines to install 
a uniform cross sec ti on of copper feeders the entire dis­
tance between sub-sta tions. l t was sometimes a question 
whether o r not wedge shaped fe eders should nnt be in ­
stalled, or feeders with a g reater cross sect ion nea r the 
suu-sta tion. Mr. Herrick replied th at with nne equipment 
bet ween sub-stations, or when car~ met at a priint one-ha! f 
way between sub-~ tations , the tapered or wedg·c -shape 
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feeder would be of no advantage, but conditions were 
changed when there was more than one equipment between 
sub-stations, or when the cars did not meet at a central 
point. The presence of grades in between sub-stat ions 
would make the wedge-shape feeders of more advantage. 

Mr. Herrick added that he had noticed in the Middle 
West a tendency for cars to drop their speed between 
feeder taps. He thought that with taps 1,200 ft. apart 
there was enough drop in the line to warrant two more 
taps. Mr. H errick wanted to get the idea of load factor 
of a feeder clear in the minds of those present. The load 
factor did not take into consideration the ammeter readings, 
but the square of th e readings, so that the area of the 
plotted curve was proportional to the loss. Mr. Kelsey 
thought if the savi ng of power a lone were considered that 
there were many roads with more copper in their feeder 
systems than wa s warranted. H e believed 

Car 
Duty 

placed on the car showed that the power consumed by one 
man had a value of 35 cents more than that of the other. 
Mr. Herrick stated his method of testing the motormen 
by putting ammeters on insulated sections of the trolley 
wire would discover the characteristics of the individual 
motorman as to nervousness, carelessness, etc. The differ­
ence in the motormen was not onl y made evident by the 
current consumed, but also by the frequency with which 
the cars were sent to the repair shop. Mr. Sloat remarked 
that on one road there was a hilly section 18 miles long and 
a level section of 37 mil es. On the hilly section tests 
showed almost identical current consumption by two or 
three different motormen; while on the level portion, one 
motorman would use considerable more power than the 
other. Mr. H errick' s observations were identical with 
those of Mr. Sloat, fo r he had found that on a hilly road 
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that the saving in power would often wa rrant 
only 2 or 3 per cent interest on the investment 
represented by copper installed, and to prove 
the necess ity for the copper it would be neces­
sary to bring in the question of external econ­
omy. To bring out the idea of external econ-
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omy, Mr. Herrick said that on a 20-mile road 
which operated thre e cars, he had been 
abl e, by an investment of $7,000 in aclclitional 
copper and in st ra ightening a curve, to make Car 

it possible to operate the road with two cars :ll :ii utcnance 

to produce a saving of $1,200 a year. 
F. J. J. Sloat , general manager of the 

Concinnati Northern Traction Company, 
wanted to know why, when the current 
densi ty in the feeders ha cl gotten too high , 
the opera tion of the road on higher voltage 
should not be considered. Mr. H errick re-
plied that Mr. Sloat\; suggestion had been 
made by l\Ir. Sprague, a nd that he thought 
ra ising the potential was the only salva-
tion fo r future electric railway ,,ork. l\Ir. 
Sloat aclcled that if steam roads were 
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going to electrify uncler prese nt conditions 
they would have to own a copper mine. 
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l\ Tr. Sloat cal !eel attention to the statement FIG. 2.-COMPARISON OF CA R MAINTENANCE COSTS 

of M r. Herrick that after the a rmature cores of motors had 
rubbed against the pole pi eces the lamintions were pressed to­
gether in such a manner that currents were gene rated in 
the cores. He thought this might have something to do 
with the fact, as noted in hi s experience, that during the 
fir st year of operation new motors were subject to very 
few breakdowns, but afte r the fir st year of operation the 
motors were subj ect to frequent breakdowns from various 
causes. H e asked Mr. H errick whether ribbon-wound 
fi elds or fi elds wound with round wire were subj ect to more 
frequent defect s. :M r. Herrick replied that a great deal of 
trouble occurred with rewound fields and was clue to the 
stretching of the wire and the lesseni ng of it s cross section 
in rewinding. The ribbon type gave better results than the 
round wire type except that there was greater probability 
of the coil s of the ribbon type fields coming loose and chaf­
ing. He beli eved that we were coming to the point of 
immersing the coils and impregnating them so they would 
be held absolutely rigid. 

Mr. Kelsey brought up the question of the effic iency of 
the motormen. He made a test of two motormen on a 
limited run of 340 miles per day. T he motormen were 
shifted every other day and the car ran within two or three 
hundred feet of the same distance daily. Wattmeters 

a ll the motormen seemed to catch the car and turn on the 
power or cut it off at the same time. 

l\fr. Sloat cited a very interesting case relative to operat­
ing cars in series or in parallel on grades. Coming out of 
Cincinnati there was a 4½ per cent grade two miles long. 
Motors operated in parallel up the grade consumed 404 
amperes and when running in series 202 amperes. The 
gain in time of multiple running over series operation was 
only about 3 minutes in 15 minutes. Under the circum­
stances, he considered it best and had issued orders to the 
trainmen to run in ser ies. 

M r. Sloat wanted to know Mr. Herrick's opinion concern­
ing the capacity of bonds. He thought the present methods 
might be inadequate fo r heavy electric service. The carry­
ing capacity of the contact surfaces was not utilized to the 
full extent because of the limited carrying capacity of the 
central portion of the bond. He suggested a slab type of 
bond holding the rails rigid and expansion joints at proper 
intervals. Mr. Herrick stated the type of bond suggested 
had been tried without much success. 

In connection with, the subject of increased weights of 
cars, Mr. Herrick brought out a very interesting point re­
garding the distance between truck centers of heavy and 
high-speed interurban cars. With the present method of 
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putting the trucks several feet under the end, in taking a 
curve the car body is off the tangent some time before the 
truck strikes the curve. This results in an excessive stress 
on the trucks and rails, and increases the hazard of turning 
the rail. With truck centers placed farther apart , the car 
would be turned slower, and the stresses on the rail s and 
flanges would be reduced. 

At the close of the discu ss ion and before adjournment 
for lunch, on a motion by l\'Ir. Carpenter , a vote of thanks 
was tendered to Mr. H errick for the paper presented. 

AFTERI\OON SESSION 
At the afternoon session, in the absence of the author, 

Fred Heckler's paper on "Foundation Brake A rrangements 
for Electric Cars" was read by S. D. Hutchins, special 
representative for the \ Vest inghouse Air Brake and vVest­
inghouse Traction Brake Compani es. 

Mr. Hutchins said it r equired a long period of mi ssionary 
work to bring about the present conditions regarding brak­
ing on steam roads. He thought the a ir brakes on these 
roads operated with the hi ghes t effici ency. A six-car passen­
ger train, traveling 60 mil es per hour, could be stopped in 
1,000 ft. Improvements in brakes had kept pace with the 
increased weights of trains. Interurban traffic had in­
creased to proportions where the same conditions regarding 
braking obtained as on steam roads, but he found a different 
condition existing on the two kinds of roads. T he com­
pany supplying the brakes found different types of trucks 
to contend with, and it seemed that the trucks were de­
signed almost completely without thought of applying the 
brake apparatus and then the levers were placed in any 
position possible. The leverage of the truck brake rigging 
seemed to depend on how it was possibl e to locate the 
levers on the already designed truck and vari ed from 2,½ 
to I to 6 to I. 

His company's endeavor was to brake the car at 100 per 
cent of its light weight. \Vith a ca r weighing 50,000 lbs. a 
brake cylinder would be furnished to provide a leverage of 
not over 10 to I. A 10-in. cylinder ·would be required. T he 
endeavor was to get the lowest ratio on the truck levers 
and carry this ratio to the body levers where there was 
plenty of room to get whatever total leverage was desired. 
Instead of low truck leverage it was frequentl y the case 
that this leverage was so high that before the shoe was one­
third worn out the angle of the brake levers was so great 
that the shoe could be worn no further wi thout putting the 
car in the barns for adjustment of the turnbuckl e. 

Mr. Hutchins urged the railroad companies to supply 
the weight of the cars• in specifications for brakes. This 
was of great importance, yd in very few instanc es were 
the. brake manufacturing companies able to obtain it. The 
result of installing cylinders too small in diameter on ca rs 
was that the total leverage ,vas made too high in order to 
get the requisite braking power. A n 8-in. cylinder on a 
50,000-lb. car would require a total leverage of about 18 
to I. This meant that for every one inch wear of the shoe 
the piston would move 18 ins. The result of such leverage 
was that the car had to make very frequent trips to the shop 
for adjustment of the brakes. With a 12-in. cylinder on 
such a car the leverage could be brought down to IO to I. 

In concluding he urged the railroad companies to furnish 
the brake companies with a proper truck leverage. The 
brake company could be held responsibl e for the brakes as 
installed. 

Mr. Sloat inferred from Mr. Hutchins' remarks that the 
proper course would be to have representatives of the brake 
companies meet with a committee and dec ide on the lever­
age of trucks for certain weight of cars. Mr. Hutchins, 

however, explai ned that the total li ght weight of the car 
did not enter into the question of truck leverage. All that 
was r equired was as low a truck leverage as it was possible 
to obtain. If a standardization committee would decide 
on a leverage of 3 to I the brake companies would take care 
of the total ratio. 

Mr. Hutchins brought np the quest ion of the suspension 
of the shoe head. He recommended that it be suspended 
from a point not affected by the light or loaded condition 
nf the car. T he lower the shoe was forced by the load on 
the car the fa rther it was thrown from the wheel and the 
greater the piston travel necessary to set the b1.1kes. vVith 
increased load, therefore, the braking power was reduced 
when in fact it should be increased. He thought it was 
always possible to hang the shoe from some point not 
affected by the load on the car, although it was nearly al­
ways suspended so as to be affected. 

Mr. Sloat wanted to know if putting a piston on each 
truck would not get away from some of the present diffi­
culti es. Mr. Hutchins repli ed that this scheme had been 
tried out a few years ago when it was desired to avoid a 
brake cylinder larger than 14 ins. in diameter on some heavy 
ca rs. The results, however, were unsatisfactory, as distor­
tion of the t ruck resulted due to the fact that the stress 
could not be taken care of. On a locomotive the boiler 
has sufficient strength to resist the stress. An additional 
drawback to the install at ion of the cylinders on the trucks 
would be that they would necessarily be connected to the 
piping on the body through hose connections which might 
rupture at a critical moment. 

A t the conclusion of the discussion, President Nicholl 
read a communication from the St. Cla ir Air Brake Com­
pany to the effect that the company has its brake on exh i­
bition in the basement of the Newton-Claypool Building, 
and extended an invit ation to all interested to inspect the 
apparatus. President Nicholl also announced that it had 
been decided to hold the next meeting of the association 
at Dayton, Ohio, Thursday, Jan. 4, 1908. This would be 
the annual meeting a nd the customary annual banquet would 
be held. 

The remainder of the a ft ernoon was devoted to the dis­
cussion of the subj ect, "Does it Pay Interurban E lectr ics 
to Cater to Long Distance Travel." S. R. Dunbar, purchas­
ing agent of the Indiana Union T ract ion Company, sug­
gested that it might be ,Nell at the outset to agree on what 
mil eage c,onstituted long distance travel-whether 60 mil es 
or 160 miles. F. D. Norveil said that a few years ago a 
trip of 50 miles by interurban lines was considered a long 
distance. Now runs of 150 mil es were very frequent. He 
thought interurban lines should be out for all the business 
they could get legitimately, and as the public appreciated 
the interurban for long as well as short distances the com­
panies should go after the long distance haul business 
from a standpoint of earnings. It was better for the long 
distance car to make its entire trip only half or one-third 
filled with passengers than for a car to start out of a 
terminal with all standing room taken and to discharge it s 
pasengers two or three miles out, continuing the remainder 
of the trip almost empty. 

M r. Carpenter said he had been working up long distance 
travel on his road for some time. About 25 per cent. of 
the business on limited cars was made up of long haul s. 
For some unknown reason, people liked to ride on inter­
urban cars both in summer and winter. The people were 
pushing the interurban to give better faciliti es for long 
distance travel. A few days ago a passenger who bought 
a ticket to Kansas City was routed over the interurban 
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line a portion of the distance. He mentioned this to show 
the increasing field of the interurban, and as ev idence that · 
the s~eam roads were going to help get business for the 
electrics. 

. Mr. Starkey said that whi le it paid to haul passengers 
distances such as those between Indianapolis, Fort vVayne 
and_ Dayton, the time was not ripe to attempt to ge t through 
busmess between Indianapolis and New York. Mr. Norveil 
said that with present facili ties the interurban should riot 
attem~t to get business over di stances of 400 or 500 miles, 
but with people pushing the interurban as they were .now 
doing, the long distance travel would increase to the extent 
that the interurban showed its abi lity to take care of it. 

Mr. Carpenter urged the interurbans to remove present 
difficulties of long distance travel. Changes of cars should 
be eliminated, and he suggested the use of throurrh cars 

1 
. 0 

w 11ch could be coupled on to the regular cars of the 
different lines. It would not be advisable under present 
conditions to get motor cars too far from home as it mirrht 
be difficult to make proper repairs. 

0 

E. C. Van Valkenburg, in calling attention to the extent 
that a change of cars cut down through traffic, said that 
jn one instance when change of cars was eliminated at the 
point where two roads connected and through cars were 
put into operation, the through traffic increased about 30 
per cent. 

John H. Crall, di strict passenger and fre ight agent of the 
Terre Haute & Eastern Traction Company, and the Indiana 
Union Traction Company, gave an instance of what the 
interurbans could do in the matter of long distance travel. 
H e had contracted to haul a party through to Zanesvill e. 
Ohio, a di stance of 250 mil es. The car left Indianapolis 
at 8 a. m. , made one hour stop at Dayton. and a stop of 
one and one-quarter hours at Columbus, arriving at Zanes­
ville at 7 p. m. The passengers were delighted with the 
trip and came back the same way. 

Mr. Sloat said that before interurbans could make a 
regular business o f long distance travel they would have to 
operate their trains entirely different from the manner they 
had been operating them in the past. He considered three­
car tra ins necessa ry. These trains should be made up of a 
baggage, smoker and day coaches. This was the universal 
practice o f steam roads, and people had become so ac­
customed to the facili ties of the se roads that they would 
demand the same from the interurbans. Such heavy trains 
would require a different method of current distribution . 
and double the prese nt voltage would be required. • Terminal 
and switch facilitie s radical ly different from ,the present 
ones also would be necessary. 

Mr. Dunbar suggested that a good deal of energy spent 
in catering to long distance travel and getting the "velvet" 
mi ght better be spent in taki ng care of local travel. J. B. 
Crawford, superintendent of transportation on the For t 
W ayne & Wabash Valley Traction Company, thought his 
road, a t least, t ook good care of local passengers. A recent 
r eport of the board of directors of the paralleling steam 
road stated that all of the local travel had been lost to the 
interurban. 

Mr. Herrick, upon being called on by President Nicholl, 
related an incident where removing the difficulties of long 
distance travel had increased the traffic wonderfully. At 
South Norwalk, between New York and Boston, passengers 
were forn;erly compelled to change cars and walk over a 
bridge about 100 ft. long in doing so. Putting a track 
across the bridge and running through cars resulted in an 
increase in traffic of about 180 per cent. 

President N icholl closed the discussion by saying that 

its trend was to the effect that the interurban people should 
go after long distance travel and that they made a mistake 
if they did not do so. 

---◄·♦·----

FOUNDATION BRAKE-GEAR DESIGN FOR ELECTRIC 
RAILWAY CARS* 

B Y FRED HECKLER 
Mas ter Mechanic, Lake Shore Electric Railway Company. 

Before dealing with the mechanical consideration of a 
proper foundation brake gear for electric cars, it is 
deemed advi sable to call attention to the importance of 
the brake as a whole. Unfortunately, the brake is usually 
looked upon as a sa fety device only, and we believe it is 
because of the prevalence of this idea that the installation 
a nd maintenance does not receive the consideration it 
merits. Considering the inves tment, there is no part of the 
ra ilway equipment that will give greater material returns 
than the brake when properly installed, operated and main­
tained. Its importance would be more fully appreciated if 
we could separate to some extent the brake from the idea 
or in:pression that it is a safety device only, and show 
that 1t makes possible the hauling of heavier cars, and 
faster and more frequent se rvice as much or more than 
the ~igh-power motor, the signals a nd the good roadbed. 
If g iven the considera tion it should have ; it would increase 
the possibilities of a ll these things. Therefore, at least 
~he sam: consideration should be given to its design and 
msta llat1011 that is accorded to other parts of railway 
equipment. As a safety device, the brake is excellent but 
it has other reason s for existence . ' 

The ~rake is often looked upon as a mere piece of 
mecham cal appara tus which can be designed by "rule of 
thumb,'' applied in any haphazard fas hion to the vehicle it 
is intended to control , then ope rated by "go as you please" 
methods, whereas all these things call for the exercise of 
the highes t intelligence if even approximate perfection is to 
be obtained. T he magnitude of the problem can be seen 
when the thought is kept in mind that the brake has often 
to_ do in seconds what it has taken the motive power 
mmutes to accompli sh, and that it is far more important to 
be a~le to stop a car than to start it. From a speed of 
60 n~iles per hour, on a level track, it is poss ible to stop a 
car 111 about 1000 ft.; whereas, under the same conditions, 
the car would run 28,000 ft. if no brakes were used. 
~ ny diffe rence between these extremes may result accord­
mg to the condition of the brake; and no matter how 
perfect and well mainta ined the appa ratus may be, a great 
part of the_ brake effici ency may be l'ost by improper design 
of f~tmdation ~rake ~ear , which condition will undoubtedly 
contmue M exist until the brake ceases to be looked upon 
as a necessary evil. When it is realized that the brake 
equipment is not merely an auxiliary apparatus but a con­
tr_ol!ing element- not merely a necessary expenditure, but a 
d1v1dend-earning asset- then sufficient pressure will be 
bro_ught to bear on the car and truck designers and builders 
to mduce them to consider the brake installation before it 
btcomes impossible to put on one that will even merit the 
name of a brake in the true sense of the word. 

Perhaps the reason for so many monstrosities is lack of 
information on the part of the designer, and to this end it 
might be well to give a few reasons why the brake should 
be so designed that there is a proper proportion between 
air pressure, cylinder piston area and leverage. 

First, as to pressur~: If more than 2 per cent. braking 
power per lb. of cyhnder ·pressure is attempted, a very 

, *Paper presented at meeting of Central Electric Railway Association 
Nov. 21, 1907. ' 
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high braking power power fo r light cylinde r pressures is 
obta ined and, therefo re, the ca rs cannot be ha ndled without 
shocks at low speeds, and either the range between maxi­
mum and minimum braking powe r obta inable must be very 
nar row or else wheel sliding will result when the maxi­
mum power is used. 

Second, as to a rea of brake piston : I f the ratio of cylin­
der piston a rea to cylinder pressure is excessive, it means 
either a low leve rage, which means g reat shoe movement; 
or higher leve rage with low pressure, which means very 
narrow range betwee n max1111um ancl 1111111mum braking 
power. 

Third, as to leve rage: If the Jeyerage is too low, it 
means excessive a ir consumption and too much shoe move-

1--"t_ _ ___ --------·-

l\ Ie rits of This Truck from a Brake Design S tandpoint 
1. I nside hung brake shoes. 
2. Equalized brake leve rage syst em.-That is to say, it is arranged so 

tha t u n equ al shoe cleara nce will not t h row all the pressure on one pai r 
of wheels. 

3. R adius bar connection to l ive truck levers.-In addition to its use 
w hen on a curve, t he radius bar construction also eliminates the great 
deflection of weak brake beams, due, to the truck leve r s acting at their 
cer.t er. 

Demerits from a Brake Design Standpoint 
1. High truck le~erage ratio.- This total ratio is 7.22 to 1 (i. e.), 

one P,Ou n d appli ed at the m iddle of radius bar gives a total of 7. 22 vounds 
distributed a t t he fo u r -wh eel shoes, and therefore n ecessitates a large 
movement of the live t r uck levers in setting the brake shoes, with con· 
sequ ent bad an gles and dan ger or striking an obstruction, since the room 
fo, movem en t is generaliy lim ited on an electric rai lway truck A high 
leverage rati o i s a ltogether u n n ecessa ry on the truck, since the multipla­
cation can readily be made in the ca r -body leve rs wher e there is greater 
clearance room . T he t ota l t ruck lever ratio should not exceed 6 to 1. 

2. Angle of live truck levers bad, since they are a lmost vertical 111 

release posit ion.-lf lever i s too n ear v ertical in r elease position, it 
as~um es a bad angle when brake shoes are set up against wheels. 

3. Available movement of r adiu s bar t oo limited. 
4. B rak e sh oes hu ng slightly too far be low the center of wheels.­

T his will i ncrease after t he car body placed on truck, and al so in 
p1 oporti on t o the load. 

5. Dead lev e r d imensions not of the same proportion as those of 
the live truck levers.-For · one pound applied at the middle of radius 
bar, the leverage, as now proport ioned, r esult s in 3.53 pounds pressure, 
d istributed at the live leve r brake shoes, and 3.69 pounds at the dead 
lever sh oes. This results in unequal shoe wear, and also makes it im­
possible to u se t he bes t pe rcentage of braking power, sin ce the co rrect 
percentage on on e pair of wheels, m akes the percentage incorrect for the 
o ther pair, due to this discrepancy in proport1011 o f truck leve rs. 

K OTE.-Absence of the thickness and width of truck levers, rod,, etc., 
makes it impossible to fi gure the st rength of the brake rigging, but on 
electric rail way trucks, generally, it is a lmost invariably t oo weak, with 
consequent deflection, and often failure of the brake ri gging. 

ment ; if too high ( that is, brake cylinder too small for 
weight of car , and it is here that the pr inciples governing 
brake design a re violated most freque ntly), smooth and 
accurate handling of the car or train becomes imposs ible 
a nd the shoes a re constantly grinding on the wheels, con­
suming the current, ,vearing out the shoe and causing loss 
o f time; or else piston t ravel must be lengthened out , thus 
greatly increasing the a ir consumption, lengthening the 
t ime of applicat ion and release, and reducing both serv ice 
a nd emergency braking power. Besides, the high leverage 
makes necessary a frequent adjust ment of pi ston t ravel 
o r a constant and very rapid decrease of braking power will 
resul t. F urthermore, high leverage, if made at t ruck 
levers, necessita tes low hung brake shoes, which, when 
suspended from a spring supported part of the t ruck, results 

in great increase of piston travel and resultant decrease of 
braking power with the loading of the car; tit is al ways 
occurs at a time when readjustment of pi ston travel is 
impracticable and when instead of a decrease of braking 
power an increase is g reatl y to be desired. In addition, 
the danger of the levers fou ling is greatly increased, 
particularly where the truck leverage ratio is high, and 
ve ry frequent and careful inspection is required or the total 
loss of the brake may resul t. 

l\Ierits of This Truck from a Drake De,i_gn Standpoint 
1. I n side hung brake shoes. 
2. Equalized brake leverage syst em ; that is to say, it is arran ge d so 

~~a~vl~1; e1~_ual shoe clearance will not throw all the pressur e on on e pair 

Demerit s from a Brake Design Standpoint 

1. V ery high leverage ratio.-This total ratio is 10.96 to 1 (i. e.), 
one pound a pplied at the t op end of live leve r gives a total of 10.96 
pounds d istributed at the four-wheel shoes, and therefore necessitates a 
large m ovement o f the live truck lever in se tting the brake shoes, with 
con sequent bad angles a nd danger of striking an obstruct ion, since the 
room for m ovem ent is generally lim ited on an electric railway truck. A 
high leverage ratio is altogether u n n ecessary on this truck, since the 
multiplication can be r eadily made in the car body levers, where there 
i,; g reate r clearance room. The total truck leve r ratio should not ex­
ceed 6 to 1. 

2. Brake shoes hung somewhat too far below center of wheels.­
This will increase after the ca r body is placed on truck and also in 
prnport ion to the load. 

3. Dead lever dimension s not of the same proportion as those of 
the live truck lever.-One pound applied a t the top of the live lever, 
a, now proportioned, results in 5.37 pounds pressure di stributed at the 
live lever brake shoes and 5.59 pounds at the dead lever shoes. T his 
resu lts in u n equal shoe wear a nd a lso makes it impossible to use the 
best percen tage of braking power, since the co rrect percentage for one 
pair of wheels makes the percentage incorrect for the other pair, due to 
this d iscrepancy in proporti on o f truck lev ers. 

4. Dead leve r fulcrum should be horizontal instead of curved. 
5. D ead lever is too · short, thereby assuming a bad angle with the 

brakes set, especially with worn shoes. 
6. Angle of main truck lever, as sho wn, too near the vertical in 

release position. 
N OTE.-Absence of the thickness and width of tru ck levers, rods, etc., 

makes it impossible to figure the st r en gth of th e brake rigging, but on 
electric railway trucks, gen erally, it is almost invariably too weak, with 
eo n sequ en t de flect ion, a nd oft en failure of the brake ri gging. 

All of the preceding could be very much elaborated upon. 
but it is thought that enough has been said to show that 
the braki ng problem has much reason from a profi t stand­
point to wa rrant careful consideration being given both to 
the kind of brake and its proper install ation. W hen to 
these reasons is added the one of safety, th is par t of the car 
equipment and its installation and care become paramount. 
T he methods so long pursued of building the cars and 
t rucks with little or no thought fo r the brakes, and then 
''st icki ng on" just what will happen to go and where it 
will happen to go, should be abandoned. T he brakes should 
be g iven equal consideration w ith the other necessarv 
points of des ign, fo r at all t imes much money will be mad~ 
thereby, and there a re t imes when not money, but life a nd 
limb become the measure o f thi s value. 

Coming to the mecltanical requi rements of the foundation 
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brake gear, the most desirable feature s in connection with 
this matter are a motor truck that will permit a brake 
design providing a lower t ruck leverage ratio and a clear 
movement of the same for the entire wearing out of the 
brake shoes of, s~y, 1,½ ins. th.ick ; also provision in motor 
t ruck construction for the best location of the brake shoes 
on the wheel and the suspension of the brake head or beam 
hangers at a proper angle and at such a point on the 
t ruck as will maintain a standard location of the shoes on 
the wheel regardless of whether the car is light or loaded. 
T hese recommendations should a lso apply to the car build­
ers who in many cases de sign the car body portion of the 
foundation brake in whi ch ve ry often the harmonious work­
ing of the hand and a ir brakes is not taken into account. 
In fact, it is seldom that a car and truck de sigr. can be 

:\Ie rits of This Truck from a B!-ake Design Standpoint 
1. Inside hung brake shoes. 
2. Equalized brake leverage_ syst em.--That is to say, it is arran ged so ;1?~1~;~1;_11al shoe clearance will n ot th row a ll the pressure on on e pair 

3. Good an gle of live lever in release position. 
4. R adiu s bar connec tion to live tru ck levers. I n addition to its u se 

when _o n a cu rve, the rad ius bar construction also el imina tes the great 
cle fl ec tJOn of weak brake beams, du e to the tru ck levers acting at their 
center. 

Dem erit s from a Brake D esign Standpoint 
1. V ery high truek lever r a tio.--This tota l ratio is 9. 85 to r (i. e.), 

on e poun d applied a t th e midd le of rad ius bar gives a total of 9.85 
pounds di stributed a t t he four-wheel shoes, and therefore necessitates a 
large m ovement of the llve truck levers in setting the brake shoes, with 
consequ ent bad angles and danger of striking an obst r uction, since t he 
room for movem ent is generally limited on an elect ri c ra il way t ruck. A 
high leverage ratio is a ltogether unnecessary on this truck, since the 
multiplication can r eadi ly be m ade in the car body levers, where ther e 
i; gr eater clearance room. The total t ruck leve r ratio should not ex­
ceed 6 to r. 

2. D ead lever di men sions n ot of the same proportion as those of the 
live truck lever.-For on e pound applied at the middle of radius bar 
the leverage, as n ow proportioned, results in 5 pou nds pressure di strib­
uted at the live leve r brake shoes and 4.8 pounds at the dead leve r shoes. 
This r esults in unequal shoe wear a nd a lso makes it imposs ible to u se th e 
best pe rcentage of braking po wer , sin ce the correct percentage for one 
pair of wheels makes the percentage incorrect for the othe r pair, du e to 
tli'i s discrepancy in proportion of truck leve rs. 

3. Brake sh oes hung somewhat too far below cent er of wheels.­
This will increase afte r the car body is pl aced on truck and al so in 
prnportion to the load. 

4. H an ging of shoes n ot goo d.- Th e su spen sion, as shown, made a t 
upp_er end of shoe instead of at center of same. 

NoTE.--Absence of the thickness and wid th of truck lever s, rods, etc., 
makes it impo ssible to figure the strength of t h e brake r igging, but on 
e lectric rai lway trucks. gen erally, it is almost inva riably too weak , with 
consequen t d eflection, a nd oft en fa ilu r e of the brake rigging. 

fo und upon whi ch even a passable brake installation c;i n 
be made. 

To the end that improvement be made in thi s direction, 
the following is suggested fo r your consideration. 

First, that the brake be considered as much an asset 
as are the motors, etc., and as a part of the profit-making 
equipment instead of an expenditure and nonproducer , 
classed, for instance, with the color of the paint on the car. 

Second, that as safety is a prime requirement in railway 
operation, the brake being the most vital factor in this 
connection, should have consideration commensurate with 
its importance. 

Third, that in the design of the car and truck ample space 
be allowed for the application of the proper brake equip­
ment and a suitable foundation brake gear right down to 
the brake shoes. 

Fourth, that sufficient clearance should be allowed to 

permit of the wearing out of the shoe and rthat in the 
eve nt of piston travel adjustment being neglected, the piston 
should strike the head before the radius bar or levers foul. 

Fifth, that while a total leverage o f from 9 to I to 12 to 1 

is proper, yet the total truck leverage ratio should not ex­
ceed 6 to 1, i. e., one lb. exertion on truck pull rod should 
not g ive more than 6 lbs. of force distributed at the four 
wheel shoe s. This, of course, would mean a ratio of 3 to 1 

for each truck lever but 2,½ to I would be even more 
prefer able; this latter would mean a total truck leverage 
ratio of 5 to I . This because when it is exceeded, the 
travel of the top end of the leve r becomes great as compared 

:\I erits of This Truck fr om a Brake Design Standpoint 
1. Inside hung brake shoes. 

Equalized brake leverage system.--Th at is to say, it is a rranged so 
that un equal shoe clearance wi ll not th row a ll the pressure on one pair 
of wheels. 

3. G ood angle of l ive leverage in release posit ion. 

D emerits from a Brake Design S t andpoi nt 
1. V e ry hig h lev erage rat io.--Thi s tota l ra ti o is 10. 8 t o 1 (i. e.), one 

pounrl appli ed at the top end of live lever giv es a total ot 10. 8 pounds 
distributed a t the four-w heel sh ues, and therefore necessitates a la rge 
rr.ovement of the li ve truck leve r in sett ing the brake shoes, with con ­
sequ ent bad an gles and danger of st r iking an obstru ction, since the ro?m 
fo r m ovem ent is generally lim ited on a n eleqric rai lway truck. A ~1g~ 
leverage ratio is a ltogether unnecessary on thi s truck , s ince the_ multiph­
eation can be rea d ily made in the car body lever s where ther e 1s greater 
clearance r oom. Th e t ota l t ruck lever ratio should n ot exceed 6 to r. 

2. B rake shoes hung somewhat too far below eente r of 'o_Vheels. T_his 
w ill inc rease a ft e r the car body is placed on truck a nd also m proportJOn 
to the load. 

3. D ead lever di m en sions not of the sam e prnportion as those of the 
live truck lever. One pound applied a t the t op_ of_ the live lever! as no w 
p1 c; porti oned, results in 5. 33 pounds pressu re d1 stnbuted at t~e hve lev~r 
brake shoes and 5.46 pou n ds a t the d ead lever shoes. This results m 
u nequ al shoe wear and also makes it impossible to u se the be~t pereentage 
o1 brakin g power, since t he correct percentag~ for one P'.',Ir _of wheels 
m akes th e pereent age incorrect for the othe r pa ir, due to this di sc repancy 
in proportion of t ruck levers. . 

4. Shoe hangers so straight as to preelude proper r elease by gravity 
action w hen pressure is r emoved. 

NoTE.--Absen ce of the thickness a nd width of truek lev~rs,_ rods, etc., 
makes it impossible t o figu re the _str_engt h of ~he b_rake n ggm g, but ,?11 
electri c ra il way trucks, generally, 1t ts a lmost mvana~ly. t oo weak , with 
eon sequent defleeti on , and often failure of the brake n ggm g. 

with shoe wear; also, the shoe has to be placed very low on 
the wheel, besides the danger of the lever fouling on the 
shoe; also the lowe r the ratio the less change of angle for 
a given shoe wear. 

S ix th, that proper prov1s10n be made for maintammg as 
near a uniform piston travel as practicable, that (I) the 
a ir consumption may be kept low; (2) that uniform brak­
ing power may a lways be had and (3) a brake of full 
power assured at all times. 

Seventh, that all truck lever s, brake beams, clevises, pins 
and rods fo r truck should be made strong enough to with­
stand sa fely the stresses produced with a total braking 
power on the shoes equal in lbs. to the maximum weight 
of car for which the truck is suitable. This also applies to 
car body pins, rods and levers. 

Eighth, tl-\e following points should also be considered: 
Release springs of proper strength; brake shoes as to thick­
ness area and friction; live and dead truck levers be of 
the ~ame proportion when motor is used on each truck axle, 
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otherwise roportion to a llow for motor and idle axles, 
ample prov1:,ion for take up o f shoe wear, slack, etc.; 
elimination as far as possible of lost motion in journal 
boxes, pin hol es, center. plates, etc.; that car should have 
reasonably large truck centers to admit of proper connec­
tion of body levers to truck levers by means of pull rods, 
and that the hand brake be equalized and that the multipli ­
cation made mostly in the cab by gears, i. e., so that a large 
force can be applied to the hand brake chain with conse­
quent small amount of chain to be wrapped up. 

Attached are drawings showing designs for truck with 
brake rigging. T hese a re intended to give some idea of 

,--
1 

I 

, ,........._____. ,, I 
- - - - --

Merits of This Truck from a Brake Design Standpoint 

1. Inside hung brake shoes. 
2. Equalized brake leverage system.- That is t o say, it is ar ranged so 

~ia~~~l~.ual shoe clearance will not throw all the pressure on one pa ir 

3. Radius bar connection to live truck levers.-In addition to its use 
wh en on a curve, the radius bar con struction also e liminates i:he gr eat 
deflection of weak brake beams, due to the truck levers acting at their 
center. 

Demerits from a Brake D esign Standpoint 
I. High truck leverage ratio.-This tota l ratio is 7.5 t o 1 (i. e. ), on e 

pound applied at the middle of radius bar gives a t otal of 7.5 pounds 
distributed at the four-w heel shoes, and th erefor e n ecessitates a la rge 
movement of the live truck levers in setting the brake sh oes, with con ­
sequent bad angles and danger of st r iking an obs!! uction , since thr. 
room for movement is generally limited on an electric railway truck. A 
high leverage ratio is alt ogether unnecessary on th e truck, since the 
multiplication can r eadily be made in the ca r body levers, where there 
is greater clearance room. The tota l truck lever ra tio should n ot ex ­
ceed 6 to I. 

2. Angle of live truck levers too n ear the v ertical in release position.­
If lever is too n ear vertical in r elease position, it a ssumes a bad angle 
when brake shoes are set up to wheels. 

3. Available movement of radius bar in guide too limited. 
4. Brake sh oes hung slightly too far below the center of wheels. This 

will increase after the car body is placed on truck, and also in propor• 
tion to the load. 

5. Dead lever dimensions not of the same proportion as those of th e 
live truck levers. For one pound applied at the middl e of radius bar, 
the leverage as n ow proportioned, r esults in 3.7 pounds pressure, dis­
tributed at th e live lever brake shoes, and 3.8 pounds at the dead lever 
shoes. This results in unequal sh oe wear and also makes it impossible 
to use the best percentage of braking power, since the correc t percentage 
on one pair of wheels makes the pe rcentage incorrect for the other pair, 
due t o this discrepancy in proportion of truck levers. 

NoTE.-Absence of the thickness and width of truck levers, rods, e tc. , 
makes it impossible to figure the stren gth of the brake rigging, but on 
electric railway trucks, generally, it is a lmost inva ri ably t oo weak, with 
consequent deflection, and often failure of the brake rigging. 

what should be considered in the design as well as to show 
that many things have not been considered, and for easy 
references the defects and merits have been printed thereon, 
Some of them show that the efficiency of even a good brake 
may be reduced to a minimum and in many cases become 
a source of trouble, and, as far as ordinary service opera­
tions are concerned, of loss. Others show that what the 
brake is expected to do is more nearly approximated, care 
and maintenance reduced to a minimum, and troubles 
eliminated. 

It is to be regretted that we do not have for your con-

sideration more designs showing both desired and un­
desirable truck designs, but the former are so scarce as to 
be practically unobtainable, whi le the latter can be seen 
under any car you may care to examine. A s these 
problems are physical, mathematical and mechanical, it is 
certa inly not beyond the range of possibi lity that th ey may 
be solved in a way that wi ll be satisfactory to the car and 
truck builders, profitable to the rai lway companies and 
certainly more conductive to the comfort and safety of the 
public. It is hoped that these recommendations may meet 
with your approval and receive favorabl e action . 

]\[erits of This T ruck from a B rake D esign St andpoin t 

I. B rake shoes hung the proper amount below center of wheels. 
2 . Brake shoe hanger brack et supported by the equ alize r bars.-W it h 

this construction the distan ce of brake shoes below center of wheel re­
mains con stant, whethe r the truck is supporting the car body an d its 
varying load, or not. 

3. Inside hung brake sh oes. 
4. Equalized brake lever age syst em.- That is t o say, it is arran ged so 

that unequal shoe clearance will n ot th row all the pressure on on e pai r 
of wheels. 

5. Live and d ead lev ers of same proportion, thu s giving same shoe 
pressure on each pair of wheels. 

6. Radius ba r connection t o li ve truck levers.-In additi on to it s u se­
when on a curve, the r adius ba r con st ructi on a lso elimina tes the gr ea t 
defl ection of weak brak e beams, du e t o the truck levers ac ting a t thei r 
center. 

D emerits from a Brake Design S t andpoint 
1. High truck lever age ratio.-This t ot al ratio is 7.48 to 1 (i. e. ) , 

on e pound applied at the middle of radius bar gives a t ota l of 7.48 
pou nds di stributed at th e four -wheel sh oes, and therefo re n ecessita tes a 
la rge movement of the live truck levers in setting the brake shoes, with 
con sequent bad a ngles and danger of st r iking an obstruction , s ince the 
room for movement is gen erally limited on an e lectric ra il way t r uck . A 
hi gh leverage ratio is altogether unnecessary on the truck, since t he multi ­
plicati on can r eadily be made in the car body levers wh ere t here is g reater 
clea rance room. The tota l t ruck lever ra ti o should n ot exceed 6 to 1. 

2. Angles of live truck levers too n ea r the ve rtical in release posi­
ti on.-!£ the lever is too near verti cal in release position it assumes a 
bad angle when brake shoes are set up t o wheels. 

3. Sh oe hanger connect ed above inst ead of a t cen ter of sh oe. 
K oTE.-Absence of the thickness an d width of truck levers, rods, etc .. 

makes it impossible to fi gure the stren gth of the brake rigging, but on 
electric rai lway trucks, gen e rally, it is a lmost invariably t oo weak, with 
co n sequ en t deflect ion, an d oft en fa ilure of the brake rigging. 

----.. ·•··------
One of the latest petitions for approval of electric rail ­

way freight rights to reach the Massachusetts Rai lroad 
Commission is from the Springfield & Eastern Street Rail ­
way Company, covering its line through the town of Brim­
field. T his marks the intention of the New Haven in­
terests to put through the proj ect of freight service on th e 
electric railways between Springfield a nd \Vorcester. The 
New England Investment & Securities Company control s 
the street railway systems of both cities and, while it has 
barely secured local rights in \V ci rcester, it has begun th e 
operation of two lines of cars in Springfield. T he Brim­
field petition would pave the way for an extension of the 
service now in operation out of Springfield as far as 
Palmer. 

----♦··----

The strike of the employes of the Loui svill e Rai lway 
Company, referred to elsewhere in this issue as hav­
ing been broken, was formally declared off vVednesday, 
Nov. 27. 
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HE ARING ON CLASSIFICATION OF ACCOUNTS BY THE 
INTERSTATE COMMERCE COMMISSION 

T he hear ing on the proposed class ifica tion of accounts 
o f electri c ra ilway companies by the Intersta te Commerce 
Commi ssion, a s announced la st week, was held at the 
rooms of the Commi ssion in \ Vashington, D . C., on F riday, 
Nov. 22, a t I I a . 111 . T he meeting was called by Prof. 
Henry C. A dams, sta t istician of the Commi ssion, who 
called a t tention to the tentat ive cl assificati on of electric 
ra ilway accounts, suggested by the Commi ssion, and 
printed in th is paper last week. 

T he following, among others, were present at the hear­
ing: 

Milo R. Maltbie, member of the P ublic Service Comm ission 
of the F irst Dist rict/ of New York. 

Martin S. Decker, memb er of t he P ublic Service Commission 
of the Second District of New York. 

Wm. J. Meyers, statistician of the P ublic Serv ice Commission 
of the Second District of New York. 

T . \V. \Vilson, president of tlhe Street Railway Association 
of the State of New York and general manager of the In ter­
national Traction Company of Buffalo. 

A. L. Linn, J r. , chairman of the committee on a standard 
classification of accounts of the Street Railway Association of 
the State of New York and auditor of the 1fohawk Valley 
Company. 

E. S. Fassett, general manager of the U ni ted Traction Com­
pany, of Buffalo. 

H . 11. Beardsley, secret;ary and treasurer of the Elmira 
W ater , Light & Railway Company, Elmira, N. Y. 

J . C. Coll ins, secreta ry and audito r of the Rochester Railway 
Company, Rochester, N. Y. 

B. V. Swenson, secretary of the American Street and In ter­
urban Railway Association. 

l\ I r. S wenson stated tha t the A meri ca n St reet & Inter­
urban R a ilway A ssocia tion and the A mer ican Street & 
Interu rban Rai lway A ccounta nts' A ssociat ion were very 
much in te rested in the subjec t of the proposed class ifica­
t ion of operating expenses, and tha t the offi cers of the 
association were anx ious to co-operate wi th the Inter state 
Commerce Commi ssion in the prepa ration of any cl assifi -

cation which should be adopted. He said, however, tha t 
the notification of the meeting and copies of the suggested 
cla ssifica tion of account s had been received by the asso­
ciations so short a time prior to the meeting-only two days 
- - that it had been impossible for the officers to examine 
ca refull y the proposed classification or to be in attendance 
at the meeting. He therefore suggested that the actual 
dec ision on the class ification should be postponed until 
there was time to make a study of the matter when the 
association would be pleased to send representatives to 
take up the subj ect with the Commi ssion. Messrs. Wilson 
and Linn a lso referred io the shortness of the time with 
which the S tree t R a ilway Association of the State of 
New York had been in fo rmed of the meeting, but presented 
a compari son of the different a ccounts which had been 
prepared in the interim, a nd whi ch is reproduced here­
with. T hi s compari son shows the tentative classification 
o f the A merican Street & Interurban Railway Association 
as adopted a t A tlantic City, ·and as somewhat modified 
by the N ew York State A ssociation, the tentative classifica­
t ion of the Interstate Commerce Commission, as published 
last week, and the steam railroad classification. Messrs. 
\ Vil son and Linn argued that the tentative_ classification of 
the Commi ssion was not adapted to electric railway work, 
as many of the subj ects were insufficiently covered, as for 
instance, "operating power plants," which had only one 
account, w hereas many others were almost superfluous. 

A ft er an ex tended discussion it was decided to hold 
another conference on Dec. IO at the rooms of the Inter­
state Commerce Commission, at Washington. As a pre­
limina ry to thi s hearing, it was decided to appoint a com­
mittee to make a r eport on the subj ect, this committee to 
consist of six members. T hree of these members are to 
be appointed by the Interstate Commerce Commission, one 
by the A meri can Street and Int erurban Ra ilway Associa­
t ion, one by the A merican Street and Interurban Railway 
Accountants' Associati on , and one by the Street Railway 
.\ ssocia tion o f the S ta te of New York. 

TEN TA TIVE ELECTRIC RAILWAY . 

\Vay and Structures. 
Equi pment. 

TENTATIVE I. C. C. ELECTRIC. STA N DARD I. C. C. STEA M . 

I. 
II. 

III. 
IV. 
V. 

VI. 
VI I. 

Transportation ( Power P lants). 
" (Operation Cars). 

( Misc. ). 
Traffic. 
General. 

I. Mai11t . TVay and S truct ures. 
A . Engineers' Sal. and Exp. 
B. Roadway & T rack Labor. 
C. Ties (M aterial). 
D. Rails (]Vlaterial). 
E. Rail Fastenings & J oints (Mat.). 
F. Special Work (Material). 
G. Ballast (Material). 
H . P aving (:\Iateri al ). 
I. Bridges, Tres tles and Culvert s 

(Material). 
J . Fences, Road Crossings, Cattle 

Guards and Signs (Material ). 
K. Signals and Interlocking Systems 

(Material) . 
L. Miscellaneous Roadway and Track 

Expenses. 
( .-\ cct. 34) R emoyaJ of Snow and Ice. 
( \"one.) 
J. Fences, Road Crossings, Cattle 

Gt1,irr1s ;i.nd Signs (Material) . 
(Acct. 34) Ren1oval of Snow and Ice. 

I. W ay and Structures. 
II. Equipment. 

IV. T ransportation. 

III. T raffic. 
V. General. 

PRIMARY A CCOU N TS . 

I Superin tendence. 
7 Roadway and Track. 
4 Ties. 
S Rails. 
6 Other Track Material. 
6 Other Track Material. 
2 Ballast. 
3 P aving. 

IO Bridges, Trestles and Cuiverts. 
I 2 Grade Crossings, Fences, Cattle 

Guards and Signs. 
I4 Signals and In terlocking P lants. 
23 Injuri es to Persons. 
24 Stationery and P rinting. 
26 Other Expenses. 
8 Removal of Snow, Sand and Ice. 
9 T unnels. 

II Over and Under Grade Crossings. 

13 Snow and Sand Fences and Snow 
Sheds. 

I. Way and Structures. 
I I. Equipment. 

I V. T ransportation. 

III. T raffi c. 
V. General. 

r Superintendence. 
6 Roadway and T rack. 
3 T ies. 
4 Rails. 
S Other T rack Material. 
S Other Track Material. 
2 Ballast. 

( None.) 
9 Bridges, Trestles and C:ulvert s. 

II Grade Crossings, Fences, Cattle 
Guards and Signs. 

I3 Signals and Interlocking Plants. 
2 2 Injuries to P ersons. 
23 Stationery and Printing. 
25 Other Expenses. 
7 Removal of Snow, Sand and Ice. 
8 Tunnels. 

ro Over and Under Grade Crossings. 

12 Snow and Sand Fences and Snow 
Sheds. 
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TENTATIVE ELECTRI C RAILW AY. 

11. Maint. Electric Line. 
A. E ngineers' Sal. and Exp. 

B. E lectric Line Labor. 

C. High-Tension Transmission Lines 
(Material ). 

D. Low-Tension Transmission Lines 
(Material). 

E. T rack Bonding (Material). 

F. Telephone and Telegraph System 
(Material). 

G. Miscellaneous Electric Line Ex­
penses. 

111. Buildings, Fixtures and Grou!lds. 
Eng. Salaries and Exp. A. 

B. 
C. 
D. 
E. 
F. 
G. 
H. 

Bldgs., Fixtures & Grounds Labor. 
Power Plants (Mat. ). 
Sub-stations (Material). 
Car Houses and Yards (Mat.). 
Shops and Yards (Mat.). 
General Offices (Mat.). 
Stations, Waiting Rooms and 

Platforms (Mat.). 
I. 
J. 
K. 

Docks and Wharves (Mat.). 
Miscellaneous Bldgs. (Material). 
Miscellaneous Supplies and Ex-

penses. 

IV. ,Maint. Power Plant Equipment. 
A. Engineers' Salaries and Expenses. 
B. Power Plant Labor. 

C. Boiler Plant (Mat.). 
D. Steam Engine Plant (Mat.). 
E. Hydraulic Plant (Mat.). 
F. Gas Engine Plant (Mat.). 
G. E lectric Plant (Mat.). 
H. Miscellaneous Equip. 
I. Misc. Power Plant Exp. 

V. .l\Iaint. Sub-station Equipment. 
A. Engineering Salaries and 

penses. 
B. Sub-station Labor. 
C. Sub-station Material. 

VI. Maiizt. of Reve11ue Cars. 
A Passenger Cars (Mat.). 
Ar do (Labor). 
B Combination Cars (Mat.). 
Br do (Labor). 
C Express Cars (Mat.). 
Cr do (Labor). 
D Freight Cars (Mat.). 
Dr do (Labor). 
E Mai l Cars (Mat.). 
Er do (Labor ). 
F Locomotives (Mat.). 
Fr do (Labor ). 
G Foreign Equipment (Mat.). 

Gr Foreign Equipment (Labor). 

Ex-

STREET RAILWAY JOURNAL. 

TE NTATIVE I. C. C. ELECTRIC. 

rs Telegraph and Telephone Lines. 
r6 E lectric Power T ransmission. 
rs Telegraph and Telephone Lines. 
r6 Electr ic Power T ransmission. 

r6A Low-Tension Transmission Lines. 

r6A Low-Tension Transmission Lines. 

rs Telegraph and Telephone Lines. 

rs Telegraph and Telephone Lines. 

rs Telegraph and Telephone Lines. 
r6 E lec. Power Transmiss ion. 
23 Injuries to Persons. 
24 Stationery and Printing. 
26 Other Expenses. 

17 Buildings, Fixtures and Grounds. 
17 Bldgs., Fixtures and Grounds. 
17 do 
17 do 
17 do 
17 do 
17 do 
17 do 
r8 Docks and \Vharves. 

17 Buildings, F ixtures and Grounds. 
19 Roadway Tools and Supplies. 
23 Injuries to Persons. 
24 Stationery and Printing. 
26 Other Expenses. 

30 Superintendence. 
44 Power Plant Equipment. 

A Steam and Water Plant. 
B E lecfric Plant. 
C Sub-station Equipment. 

44 A Steam and Water P lant. 
44 A Steam and Water P lant. 
44 A Steam and vVater P lan t. 
44 A Steam and Water P lant . 
44 B E lect ri c Plant. 
49 Other Expenses. 
23 Injuries to Persons. 
24 Stationery and Printing. 
26 Other Expenses. 
45 Injuries to Persons. 
46 Stationery and P rinting. 

30 
44 C 
44 C 
44 C 

Superintendence. 
Sub-station Equipment. 

do 
do 

34 Passenger Train Cars R epair s. 
34 do 
34 do 
34 do 

(None.) 
(None.) 

37 Freight Train Cars R epairs. 
37 do 
34 
34 
31 
31 
3r 

Passenger Train Cars Repair s. 
do 

Electric Locomotives Repairs. 
do 
do 

34 Passenger Train Cars Repairs. 
37 Freight Train Cars Repairs. 
31 E lect ric Locomotives R epairs. 
34 Passenger Train Cars Repairs. 
37 Freight T t ain Car R epairs. 

STANDARD I. C. C. STEAM. 

q Telegraph and Telephone Lines. 
rs E lectric Power Transmission. 
14 Telegraph and Telephone Lines. 
rs E lectric Power Transmission. 

rs E lec. Power Transmiss ion. 

rs E lec. Power Trans mission. 

5 q Telegraph and Telephone Lines. 
t rs E lec. Power Transmission. 

14 Telegraph and Telephone Lines. 

q Telegraph and Telephone Lines. 
r S E lec. Power Transmission. 
22 Injuries to Persons. 
23 Stationery and Printing. 
25 Other Expenses. 

r6 Buildings, Fixtures and Grounds. 
r6 Bldgs., Fixtures and Grounds. 
r6 do 
r6 do 
r6 do 
r6 do 
r6 do 

r6 do 
17 Docks and vVharves. 
71 Coal and Ore Docks. 
r6 Buildings, Fixtures and Grounds. 
r8 Roadway Tools and Suppli es. 
22 Injuries to Persons. 
23 Stat ionery and Printing. 
25 Other Expenses. 

28 Superintendence. 
48 Power P lant Equipment. 

A Steam and Water P lant. 
B E lectric P lant. 

48 A Steam and Water P lant. 
48 A Steam and Water P lant. 
48 A Steam and Water P lant. 
48 A Stearn and Water P lant. 
48 B Electric P lant. 
52 Other Expenses. 
22 Injuries to Persons. 
23 Stationery and Printing. 
25 Other Expenses. 
49 Injuries to Persons. 
50 Stat ionery and Printing. 

28 Superintendence. 
48 E E lectric P lant. 
48 B do 
48 E do 

35 
35 
35 
35 
35 
35 

Passenger Train Cars Repairs. 
do 
do 
clo 
do 
do 

38 Freight Train Cars Repairs. 
38 do 
35 
35 

Passenger T rain Cars Repairs. 
do 

32 E lec tric Locomotives Repair s. 
32 do 
32 do 
35 Passenger Train Cars Repai r s. 
38 Freight Train Cars Repairs. 
32 E lectric Locomotives Repairs. 
35 Passenger Train Cars Repairs. 
38 Freight Train Cars Repairs. 
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TTII. Maint. of Electrical Car Equip­
m ent of Revenue Cars . 

A Passenger Cars (Mat.). 
A I do (Labor ). 
B Combination Cars (Mat.). 
BI do (Labor). 
C Express Cars (Mat.). 
Cr d o (Labor). 
D Freight Cars (Mat.). 
Dr do ( Labor) . 
E Mail Cars (Mat.). 
Er do (Labor). 
F Locomotives (Mat.). 
Fr do (Labor). 
G Foreign Equipment (Mat.). 

Gr do (Labor) . 

T'IJJ. Maint. of Misc ellan eo us 
Equipm ent. 

A. W ork Car Equi p. (Mat.). 
A. I do (Labor ). 
B. Snow Equip. <:Mat.). 
B.1 do ( Labor ). 
C. Elec. Locomotives ( l\l at.). 
C.1 do ( Labor ). 
D . H orses, H arness and V ehicle 

Equip. (Mat.). 
D r. do ( Labor). 
E. A utomobiles (Mat.). 
E. r do ( Labor ). 
F. Miscel. Equip. (Mat.). 
F. r do ( Labor ). 
G. Foreign Mi sc. Equip. (Mat. ) . 
G. 1 do .( Labor ). 

I X. Misc. S hop E xp enses. 

X. TVages Power Plan t E mp loyees. 

A. Boiler P lant. 
B. Steam E ngine Plant. 
C. H ydraulic P lant. 
D. Gas E ngine P lant. 
E. E lect ri c P lan t. 

X I . F uel for Power. 

X I I. W ater for Power. 

X III. L ubricants for Pocvcr Pla n t. 

X IT ' . Misc. S up. and Expenses of 
Power P lan t. 

XV. Operation of S ub-s tations. 
A. Labor. 
B. Misc. Sup. and Expenses. 

XT TI . P urchased Pmvcr. 

XVII. S upt. of T ransp orta tion. 

A. W ages o f Supts. 
B. T rain D ispatcher s, T elegraph and 

T elep. Operato rs. 

C. Road O ffi cers. 

X T'JII. W ages P assenger Mo torm en. 

X IX. TVagcs of P assenger Condu ctors 
and Trainmen. 

XX. Wages of E xpress and Freight 
Motormen. 
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40 E lectric Equipment of Cars Repairs . 
40 do 
40 do 
40 do 
40 do 
40 do 
40 do 
40 do 
40 do 
40 do 
31 E lectri c Locomotives R epairs. 
31 do 
31 do 
40 E lect ric Equipment of Cars R epairs. 
31 E lectric Locomotives Repairs. 
40 E lectric E quipment of Cars R epairs. 

2 0 Work Equipment R epairs. 
2 0 do 
20 do 
20 do 
31 E lec. Locomotives R epairs. 
31 do 

49 Other Expenses. 
49 do 
49 do 
49 do 
49 do 
49 _do 
49 do 
49 de, 

30 Superintendence. 
43 Shop :Machinery & T ools. 

62 Operating 
62 
62 
62 
62 

62 B F uel. 

62 C Water. 

Power 
do 
do 
do 
do 

62 D Lubricants. 

Plants. 

62 E Operation o f Sub-stations. 

62 F Operation of Sub-s tations. 
62 F do 

65 P urchased Power. 

61 Superintendence. 
61 Superintendence. 
66 Dispatching Trains. 
82 Teleg. & Telep. Operation. 
61 Superintendence. 
66 Di spatching Trains. 

67 A Passenger Motormen. 

68 A Passenger Conductors. 
68 B Other P assenger Trainmen. 

67 B F reight Motormen. 
67 C Other Motormen. 
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STA N DARD I. C. C. STEAM. 

41 
41 

E lectric Equipment of Cars Repairs. 
do 

41 
41 
41 
41 
41 
41 
41 
41 
32 
32 
32 

do 
do 
do 
do 
do 
do 
do 
do 

E lect ric Locomotives Repairs. 
do 
do 

41 
32 
40 

E lec tric Equipment of Cars Repairs. 
E lectric Locomotives Repairs. 
E lec tric Equipment of Cars Repairs. 

19 Work Equipment Repairs. 
19 do 
19 do 
19 do 
32 E lec. Locomotives Repairs. 
32 do 

52 Other Expenses. 
52 do 
52 do 
52 do 
52 do 
52 do 
52 do 
52 do 

28 Superintendence. 
47 Shop Machinery and Tools. 

92 Operating P ower Plants. 
92 do 
92 do 
92 do 
92 do 

92 Operat ing Power Plants. 

92 Operat ing Power Plants. 

92 Operating Power Plants. 

92 Operating Power Plants. 

92 Operating Power Plants. 
92 do 

93 Purchased Power. 

66 Superintendence. 
66 Superintendence. 
67 Dispatching Trains. 

mo Teleg. & Telep. Operation. 
66 Superintendence. 
67 Dispatching Trains. 

85 Motormen. 

94 Road Trainmen. 

85 Motormen. 

! 
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XX!. TVag es of Express aJLd F re ig ht 
Co11d uctors a11d Train 111 e11. 

XXII. ll ' ages of ~Miscellaneous Car 
S ervice E mployees. 

XXIII. Wa ges of Ca r H ouse E m-
ployees. 

XXIV. Car S erv ice S upplies . 

A. Lubricants and vVaste. 

B. Incandescent Lamps. 

C. F uel for H eating Cars. 

D. Miscellaneous Supplies. 

E. lVI iscellaneous Expen ses. 

X X V . Printing and Statio nery (Car 
S ervice). 

A. T ickets. 
B. 
C. 
D. 
E. 

T ransfers. 
Baggage and Parcel Checks. 
Exp. and F reight Printing. 
l\Iiscellaneous P ri nt ing. 

X X VI. Misc. Car Seri•ice E.rpe11ses. 

A. Secret Inspection. 
B. Derailed Cars and \V reckage. 

C. M iscellaneous. 

XXVII. S tation W ages & E xpenses. 
A. P assenger Dept. vV ages. 
B. Exp. & Frt. Dept. W ages. 

C. Passenge r Dept. Sup. & Exp. 
D . Exp. & Frt. Dept. Sup. & Exp. 

XXVIII. Operation of S ig nal and In­
terlocking S yste111. 

A. Wages. 
B. Supplies & Expenses. 

X X I X. Operation of T eleph one a11d 
Telegraph System. 

XXX. Dining, Buff et, Parlor and Sleep­
ing Car Serv ice. 

A . Wages. 
B. M isc. S up. & E xpenses. 
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TE NTATIVE I. C. C. ELECTRI C. 

68 C Expressmen. 
68 D Freight Conductors. 
68 E Other Freight Trainmen. 
68 F Other Trainmen. 

79 Crossing F lagmen and Gatemen. 
80 Drawbridge Operation. 

' 72 Car House Expenses. 
76 Yardmen. 

69 Train S upplies and Expenses. 
70 Lubricants for E electric Loco. 
71 Oth er Supplies for Electric Loco. 
72 Car H ouse Expenses. 
69 T rain Supplies and Exepnses. 
71 O ther Supplies for Elect ric Loco. 
72 Car H ouse Expenses. 
69 Train Supplies and E xpenses. 
71 O ther Supplies fo r E lect r ic Loco. 
72 Car H ouse Expenses. 
77 Yard Supplies and E xpenses. 

69 T rain Supplies and Expenses. 
71 Other Supplies fo r E lectric Loco. 
72 Car H ouse Expenses. 
77 Yard Supplies and Expenses. 
69 T rain Supplies an <.! Expenses. 
71 Other Supplies fo r E lectric Loco. 
7 2 Car H ouse Expenses. 
77 Yard Supplies and Expenses. 

83 Stationery and Printing. 
83 do 
83 do 
83 do 
83 do 
58 Stat ionery and Printing. 

69 Train Sup. and Expenses. 
79 Cross ing Flagmen & Gatemen. 
80 Drawbridge Operation. 
81 Clearing \V r eeks. 
69 Train Sup. & E xpenses. 
79 Crossing Flagmen & Gatemen. 
80 Drawbridge Operation. 
85 Other Expenses. 

73 Stat ion E mployees. 
73 Station E mployees. 

75 Station Sup. & Expenses. 
75 Station S up. & E xp. 

78 Interlockers, Block and O ther Sig­
nals-Operat ion. 

78 do 

82 T elegraph & T elep.-Opera. 

STANDARD I. C. C. STEAl\l. 

9..J. Road Trainmen. 
102 Express Service. 
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97 Cross ing F lagmen and Gatemen. 
98 Drawbridge Operation. 

77 Yard E nginemen. 
73 Yardmasters and Clerks. 
74 Y arcl Conductor s and Brakemen. 
75 Ya rd Switc h and Signal Tenders. 

95 Train Supplies and Expenses. 

95 Train Supplies and Expenses. 

95 T rain Supplies and Expenses. 

76 Yard S upplies and Expenses. 

95 T ra in Supplies and Expenses. 

76 Yard Supplies and Expenses. 

95 T ra in Supplies and Expenses. 
76 Yard Supplies and Expenses. 
78 E nginehouse Expenses-Yard. 
87 Enginehouse Expenses-Road. 

103 Stationery and P rinting. 
103 do 
103 do 
103 do 
103 do 
63 Stationery and Printing. 

95 Train Sup. & Expenses. 
97 F uel fo r Yard Loco. 
98 Drawbridge Operat ion. 
99 Clear ing W reeks. 
95 T rain Sup. & Expenses. 
97 F uel fo r Yard Loco. 
98 Drawbridge Operation . 

105 O ther Expenses. 

68 Stat ion E mployees. 
68 Stat ion E mployees. 

102 Express Ser vice 
72 Station. Sup. & Exp. 
72 Station Sup. & Exp. 

102 E xp. Service. 

96 In te rlockers, Block and Other Sig­
nals-Operation. 

96 do 

100 T elegraph & T elep.-Opera. 
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TENTATIVE ELECTRIC RAILWAY. 

XXXI. Loss and Damage Traffic . 

XXXII. Injuries and Dalllage. 

XXXIII. Cleaning & San ding Track. 
A. Labor. 
E. Mate ri al and Supplies. 

XXXIV. Removal of Snow and Ice, 
A. Labor. 
B. .Materia ls and Supplies. 

XXXV. Rent of Equip llle11 t. 
A. Passenger Cars. 
B. Combination Cars. 
C. Express Cars. 
D. F reight Cars. 
E. Mai l Cars. 
F. E lect ric Locomotives. 

XXX T' I. RC'nt of Tracl,:s and Terlllinals. 

TRAFFIC. 

XXXT'Il. Salaries and E.rpenscs. 

A. Passenger D ept. Salaries. 

B. Exp. and Frt. D ept. Salaries. 

C. Passenger Dept. Sup. and Exp. 

D. Exp. and Frt. Dept. Sup. & Exp. 

XXXT'Ill. Ad,1ertisi11g & Attractio11s. 

GENER.--1.L. 

XXXIX. Salaries of General Officers 

XL. Salaries of Clerhs. 

A. Executive Officers' Clerks. 
R. A.ccou nting Department. 
C. Treasu rer's Department. 

XLI. Printing and Statio nery (General). 

XLII. Gc11eral Office Expenses. 

XLIII. Jfisc. General Expenses. 

XLIV. Law Expenses-General. 

XLT''. Insurance. 

XLVI. Taxes. 
A. 
B. 
C. 
D. 
E. 

Real Property. 
P ersonal Property. 
Earnings. 
Special Franchises . 
Miscellaneous. 
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86 Loss & Damage-Freight. 
87 Loss & Damage-Baggage. 

88 Damage to Property. 
89 Damage to Stk. on R-of-W. 
90 Injuries t9 Persons. 

54 Superintendence. 
55 O utside Agencies. 
54 Superintendence. 
55 O utside Agencies. 
54 Superintendence. 
55 Out side Agencies. 
60 Ot her Expenses. 
54 Superintendence. 
55 Other Agencies. 
60 Other Expenses. 

56 Advertising. 

93 Sal. an d Exp. of General Officers. 

94 Sal. & Exp. of Clerks & Attendants. 
94 do 
94 do 

100 Stationery and Printing. 

95 General Office Sup. and Exp. 

93 Sal. & Exp. of Gen'! Offrs. 
94 Sal. & Exp. of Clks. & Attendants. 
98 Relief Department Exps. 
99 Pensions. 

ror Other Expenses. 

96 Law Expenses. 

25 Insurance. 
47 Insurance. 
59 Insurance. 
84 In surance. 
97 Insurance. 

[VoL. XXX. No. 22. 

STA:-. DARD I. C. C. STEAM. 

106 Loss & Damage-Freight. 
107- Loss & Damage-Baggage. 

108 Damage to Property. 
109 Damage to Stk. on R-of-W. 
110 Injuries to Persons. 

57 Superint endence. 
58 Outside Agencies. 
57 Superin tendence. 
58 O utside Agenci es. 
57 Superintendence. 
58 O utside Agencies. 
65 Other Expenses. 
57 Superintendence. 
55 Outside Agencies. 
65 Other Expenses. 

59 Adverti sing. 

I 

r r3 Sal. am! Exp. of General Officers. 

r 14 Sal. & Exp. of Clerks & Attendants. 
rr4 do 
rr4 do 

120 Stationery and Printing. 

r r 5 General Office Sup. and Exp: 

r 13 Sal. & Exp. of Gen'! Off rs. 
rr4 Sal. & Exp. of Clks. & Attendants. 
I r8 Relief Dept. Exps. 
r 19 Pensions. 
r2r Other Expenses. 

r 16 Law Expenses. • 

24 Insurar1cP 
51 Insurance. 
64 Insurance. 

104 Insurance. 
rr7 Insurance. 
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HINTS FROM A CONDUCTOR 

CONTROL OF THE BELL STRAP 

A thing simple in itself yet of utmost importance to a 
street car company is for a conductor to keep hi s car bell 
st rap under control until the car gets under headway. A 
company should positively insist upon this being done. 
Thus a conductor may be inside the car, collecting fa res, 
and cannot get a good view of the rear platforms, when 
three women a re about to board the car. After two of 
them mount the plat fo rm the conductor gives the motorman 
two bells, leav ing one woman on the car step. The pas­
sengers on the rear platform call out and the conductor 
gropes for the st rap, but probably by the t ime he has found 
it the woman has been dragged some distance, necessitating 
a suit against the company. If the conductor had retained 
control of hi s bell he could at once have given the motorman 
the third bell, and the car would have stopped. Retaining 
control of the bell gives a conductor more confidence and 
enables him to ge t his car over th e line more quickly. 

MEALS AT Til\! ES OF EXTRA RUNS 

\ Vhen a crew of a car is unexpectedly ordered out they 
should be allowed money fo r meals. T hus, if a special car 
is ordered out and a crew just fini shing a run is ordered to 
take command, it is no more than right that they should be 
allowed meal money, if they have not ti me to reach their 
homes. This practi ce prevails among trucking companies 
a nd should be followed among street railway companies. 

DISTRIBUTION OF LAMPS 

We frequ ently hea r discussions regarding the distribution 
of lights in st reet cars, yet the two most important require­
ments of a proper distribution of illuminat ion seem to be 
entirely overlooked, namely, that that the register can be 
read from any part of the car, a nd that a passenger can see 
the locality at night. Regarding the first , if a register has 
a glazed surface, it cannot be read unless the observer is 
within 5 or 6 feet, yet it is the exception rather than the 
rule, to place a lamp near the register. As to the ability of 
a passenger to see the particular point at which be wants 
to get off, in some elaborately furnished box cars in which 
the writer has ridden late ly, the lights arc placed in the roof 
.o f the cars in such a manner that they th row a reflection 
on the windows, so that it is impossible at night ti me to see 
out of them. This should not be, for on the old-t ime cars 
anyone could always see the street and landmarks and did 
not have to bother the conductor by asking him quest ions. 

EXTRA CHANGE 

A n excellent way for a conductor to prevent himself from 
running short of change is to keep $2 in change on reserve 
in an unused pocket, and only open thi s pocket pocketbook 
when he run s out of change. This gives him more confi ­
dence in running hi s car. 

COPYING REPORTS OF ACCIDENTS 

A good idea, not original with the writer, is to keep in 
eve ry depot a copy book for accidents. At one street rail­
way depot with which the writer is acquainted a copy book 
is kept, and when a conducto r writes out an accident report 
it is at once copied. T his is a much better practice than 
that which prevails in other places of copying the main fea­
tu res of the report in a book. Naturally, divi sion superin­
tendents like to see accident reports, and as the original re­
port goes as soon as possible to the clai m department, other 
means should be taken by superintendent s to have a copy 
for their own use. Sorne use a letter press and have the 

report s copied by thi s means, others require a clerk to copy 
the reports in a book. As good a way as either of the 
above, a nd one which is just as desirable for the claim de­
partment, would be to have all accident reports written with 
an indelible pencil, and a ca rbon copy taken of them. 
Many la rge conce rns, such as shipping departments of 
stores, express companies and docks use indelible pencils, 
and find them very sat isfactory. 

AN EFFECTIVE REMEDY 

On nearly all st reet car systems there are along the route 
"safety stops," such as _firehouses, schools , etc., where the 
elect ric cars are required to come to a full stop. At times 
some motormen will get lax about stopping at these points 
and have to be disciplined by being laid off for a day or in 
some other way. A division superintendent of a certain 
electric railway has adopted an effectual device for making 
the men remember th is rule. In the depot there is a large 
blackboard to mark up the runs of extra men. One day a 
motorman was reported for running by a "safety stop,'' and 
he was ordered to write the word "stop" IO0 times on this 
blackboard. T he lesson was effectual. It is noticed that 
all motormen now observe this stop. 

A Sl\L\LL TALK ON TRANSFERS 

T he best method of preventing a. 111. and p. 111. trans fers 
from getti ng mixed by conductors is a problem that ha s 
given many st reet railway companies an endless amount of 
study. The writer suggests a si mple remedy to overcome 
the difficulty cheaply and effect ively and one that will kill 
two birds ' '-'·ith one stone as it helps in another direction. 
~Jake it a rule that when a conductor starts out on hi s run 
he carry two sets of transfers, a. m. and p. 111 . Have in the 
car, in an out-of-the-way plac~ , a little box, 8 ins. by 3 ins., 
and require the conductor to place in thi s box the transfers 
of the kind that he is not going to distribute. Have a small 
alarm clock in the front part of the car near the motorman 
and set thi s clock I I p. m. or I I a. m. At I I p. 111. or 
a. m. thi s alarm will ring_, and the motorm an can at once 
not ify the conductor to change his transfers, avoiding all 
confusion, and possible lawsuits, which have frequently 
taken place from conductors getting their transfers mixed 
in the crowded cars. 

CLOCKS 

In connection with the previous suggestion I consider that 
eve ry motor car should have at the front end a clock for the 
use of the motorman. Time is an important matter in the 
operation of . an electric railway. All companies require 
their motormen and conductors to carry watches, but it fre­
quently happens that these· watches are not good time pieces. 
A clock will stand the racking incidental to electric railway 
,ervice better than a watch, and, if hung on the dash in 
front of the motorman, offers a distinct advantage, espec­
ially in cold weather when the motorman is bundled up. It 
would also be a good idea to put a clock in the front part of 
the car, as it would be a n accommodation to the public and 
would also induce passengers to move forward in the car. 

--- .. ·♦·----

A LARGE ORDER FOR THERMIT JOINTS IN AUSTRALIA 
T he Goldschmidt T hermit Company announces the clos­

ing through its Australian office of an order for welding 
portions for Io,ooo joints on the new tramway system being 
constructed at Adelaide. T hermit joints have been used to 
a considerable extent a lready in Sydney and other systems 
in A ust ralia, and thi s order comes as the result of the 
satisfaction given at those places. 
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NOTES ON GRATE PRACTICE 

The Boston E levated Railway Compa ny and the Boston 
& Northern a nd Old Colony Street Railway companies 
are g1v111g especial a ttention to the problem of 
securing effici ent combustion. In this connection each road 
has install ed a number of Reagan g rates in its various 
power tat ions, and the per forma nce is being quite closely 
watched. T his grate is familia r to steam use rs in general 
as a chopping grate, built of specia l quality iron of unu sual 
weight; it can be operated whether hot or cold, and obviates 

END VIEW OF GRATE 

any necessity of running with the fire doors cpen unless 
handling a badly clinking coal. 

About seventy- fi ve or eighty of these grates have been in 
u se for from two to four years on the Boston & North ern 
a nd Old Colony systems. T hey a re install ed in thirteen 
power stations under boi lers ranging in capacity from 100 
to 5'75 hp. Very few repai rs have thu s far been neces­
sary and no trouble has been experienced from burning out. 
The ci r a ft over the fire ranges from 0.24 in. to 0.94 in. in 
these plants, with an average of about 0.75 in. , the chimney 
heights varying from 75 ft. to 200 ft. The thickness of the 
fires i ordi na rily from 1 2 to 14 ins. Standard New 
River or George's Creek coal of 14,000 to 14,500 B. T. U. 
per pound. particularly th e latt er fu el, is burned in these 
grates. Some of the plants contain economizers, and for 
this a nd other reasons flu e gas tempe ra tures and CO, 
analyses are not included in these notes. A marked in-
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will be so equipped. The sizes range from an 8_½ ft. x 7 ft. 
grate under a 350-hp boiler to a 12 ft. x 7 ft. grate in a 500-
hp furnace. Repairs have been very slight, and during one 
yea r 's service it was necessary to replace but four pieces in 
eight g rates. The draft over the fire in the Boston Elevated 
plants ranges from 0.1 to 0.5 in. The company endeavors 
to run with a fire thickness of about 7 ins., but the average 
is probably nearer 12 ins. 

The rate of combustion averages from 22 to 25 lbs . . of 
coal per sq. ft. of g rate surface per hour at times of peak­
loacl. The Reagan Grate Company claims that this rate of 

combustion can be increased to 40 or 45 lbs. if 
necessa ry, according to draft , even with the -clam­
per practically closed. During the lighter hours the 
ra te fa ll s to a n average of about 16 lbs. In the 
Boston E levated plants the flue temperatures aver­
age about 600 <legs. F., and the percentage of CO2 

is about 9, without figuring the hours from I to 5 
a. m., when the system is very lightly loaded. Many 
g rades of bituminous coal a re burned, and the 
analyses vary from 13,300 B. T. U . or lower to 
r 4,000. wi th the per cent of ash varying from 5 to 
J 2.6. A fai r average for the per ce1~t of ash is 8. 
T he company has found that the number of heat 
units per pound is not an accura te index of the 

combust ion adaptabi lity of the coal, and neither is the ash 
percentage. 

In firing at the Boston E levated plants the effort 
is made to have the men cover the fire lightl y and fre­
quently. The g rates are shaken hourly, and during the 
rush hours probably three times a n hour. One man at 
Central power station during peak-loads devotes his entire 
time to shaki ng the g ra tes. These g rates have been found 
to extend the time through which the maximum boiler 
capacity can be carried w ithout cleaning; in fact, the fires 
have been satisfactorily maintained for days at a time 
without any cleaning being necessa ry further than the 
shaking above referred to, with the boilers actually doing 
work beyond the rated capacity. The rugged design of 
the grate part s undoubtedly is a contributory cause of the 
excellent maintenance records thus far obtained. One of 
the chief claims made fo r this grate is that boilers can be 

SIDE VIEW OF GRATE 

crease 111 boi ler capacity has resul ted from the introduction 
of the e grates. The grates are shaken hourly or more 
frequ ent ly, according to the charac ter of the coal used. 

The Boston E levated Railway Company has been 
using the Reagan grate to some extent for about 
two yea rs. Thirty boilers are now equipped, a nd 
fift een more are being fitted up w ith these grates. 
W hen this installation is completed, about 47 per 
cent of the boilers in the company's steam power plants 

held in suspense while the load is light and can be thrown 
into service again a lmost in stantly by simply shaking the 
g rate and opening the damper, thus doing away with delay 
in gett ing into condition to take care of the increased load. 

-----♦··----

The Loui sville Railway Company has refused to consider 
the proposal of its former employes to submit the alleged 
differences to a rbitration. President Minary says he will 
receive the applications of the old employes as individuals. 



NOVEMBER JO, 1907.] STREET RAILWAY JOURNAL. 

A MODIFIED TROLLEY WHEEL. 

The Recording Fare Register Company, of New Haven, 
Conn., announces a new type of trolley wheel, provided 
with an oil chamber and with bushings made in two sec­
tions, between which is . placed a felt 
washer of the proper thickness. The felt 
presenting a wiping surface to the spin­
dle, oil is drawn from the chamber by 
capillary attraction, thus insuring perfect 
lubrication without excessive oiling. T he 
graphite, which is a non-conductor, offers 
great resistance to the current, and the 
necessa ry grooves required to hold the 
graphite leave just so much less metal 
for bearing surface. A t the sa me time, 
the bushings being perfectly smooth , 
without grooves or channels, give double 
the bearing surface. Containing no 
graphite they offer no resistance to the NEW WHEEL 

current. As a result lonEer li fe is claimed vVITH OIL 
~ CI-I AJ\IBER 

for the wheel, with no expense for extra 
bushings and no labor of rebushing, as the original bushing 
will outwear the wheel. Further, the oi l bi ll is said to be 
entirely eliminated, as the wheels are shipped from the 
facto ry filled with oil which it is sa id will last until the 
wheel is worn out. T he self-lubricating wheels are made 
in three sizes: No. 400, sta nda rd 4-in . wheel ; No. 430, 
standard wheel, 4;½ ins. in diameter, and the No. 530 
wheel, which is s¾ ins. in diameter. They a re composed 
entirely of new metal, 88 per cent copper and are guaran­
teed to contain no lead. T he company also furnishes, 
when desired, the standard sizes of trolley wheels with 
regular graphite bushings. 

----♦··----
NEW YORK ASSOCIATION ISSUES PROCEEDINGS. 

The Street Railway Association of the State of New 
York has just published its printed proceedings of the Lake 
Champlain meeting. The pamphlet is uniform in size with 
the reports of other meetings of the association, and on 

Madison Square Garden, Oct. I. The addresse s were by 
Hon. Frank W. Stevens, chairman of the Public Service 
Commission fo r the Second District, New York; Henry J. 
Pierce, president of the International Railway Company, 
Buffalo, N . Y.; A lexander C. Humphreys, pres ident of 
Stevens Institute of Technology, Hoboken, N. J. , and 
Everett W. Burdett, of Boston, Mass. A n abstract of these 
addresses appea red in the STREET RAILWAY JouRNAL for 
Oct. 5, but as they all relate to the present-day problem of 
the relat ion,s between State authorities and publi c utility 
corporations, they wi ll well bear rereading. 

----♦·----

A TRANSFERWHICH DESIGNATES THE STARTING POINT 

A year or more ago H. l'vl. Sloan, general manager of the 
Calumet E lect ric St reet Rai lway, of Chicago, adopted a 
double stub tra nsfer to prevent a continuous circuit w ith 
one fare . Mr. S loan has recently had added to this trans­
fe r a feature which designates by means of one extra punch 
approximately where the passenger boards the car, so that 
if the direction of the car he transfers to is incorrect, or if 
he changes hi s mind, the conductor on the car receiving the 
t ransfer wi ll know from its origin whether or not the 
pasenger is entitled to ride. The heavy or light lines 
th rough the body of the transfer are punched for a. m. 
or p. rn .. The arrow marks indicate the direction th'e car 
is traveling, and the st reets designated across the arrow 
lines are the t ransfer points on this particular line. 

---... ♦·----

NEW CARS FOR GALESBURG, ILL. 

T he accompanying illust ration shows one of several semi­
steel semi -convertible ca rs built by the Danville Ca r Com­
pany, of Danville, Ill. , for the Galesburg Railway Company. 
T he outside panels of the cars are composed of a se ri es of 
steel pla tes with metal moulding covering the joints. T he 
inside finish is with mahoga ny. T here a re poli shed bronze 
trimmings throughout. The seats a re of the walkove r type, 
upholste red in rattan, manufactured by the Hale & K ilburn 
Manufacturing Company, of Phi ladelphia. E lect ric heater s 
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NEW CA R FOR SERVICE I N GALESBURG 

account of the importance of the papers presented at that 
meeting constitutes a valuable volume for reference. T he 
association, in connection with the E mpire State Gas & 
Electric Association, has also reprinted in pamphlet form 
the addresses at the joint meeting of the associations at 

of the Consolidated type arc distributed under ea~ seat, 
and elec tric lamps, libera lly dist ributed, g ive illumination. 

Bodies are mounted on trucks manufactured by the J. G. 
Brill Company. Four G. E. motors are used per car. 
\Vcst inghouse a ir brakes and hand brakes arc used. 
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A STEEL WHISTLING POST 
It is now possible to replace the familiar white stones 

-and wooden posts with their black " \V" that appear a long 
s team and electric railways at crossings, bridges and else­
where, by a durable, cheap a nd attractive steel whistling 
post. The Continenta l post has been designed especially 
to reduce the high cost of 
maintenance, to give longer 
life to the post and to keep the 
fir st cost as near that of the 
wooden post as possible. A 
light "T" iron is bent in a n 
a rch shape, the long ends of 
the ''T" forming the legs of · 
the post. The letters a re 
stamped from sheet iron and 
riveted or bolted to the stems 
of the "T" near the top of the 
post. A bar riveted between 
the leg,, at the bottom of the 
post acts as an anchor when 
the post is set in concrete or 
in the ground. 

T he claims for th is post are 
that being made of st ructural 
steel, it will out live the wood­
en post by ma ny years; it will 
reduce the amount of paint 
used to maintain the posts by 
at least 75 per cent; it will 
reduce the amount of time 
necessary properly to main­
tain the posts by at least 
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PLAN OF STEEL WHIS­
TLING POST 

75 per cent ; the letters will be silhouetted against any back­
ground in winter or summer ; snow cannot drift against it; 
the letters can be held in stock and new ones attached to 
a post at any time. T he device is the inve ntion of E. D. 
Hillman, mechanical engineer of the U. S. Metal & Manu­
fact uring Company, New York, which company will shortly 
place the post on the market. 

----·♦··------

FUNERAL OVER THE BOSTON & WORCESTER. 

On \Vednesday, Nov. 20, the Boston & \ Vorcester Street 
Rai lway Compa ny ran a funeral car from Brookline to 
\Vorc este r, a di stance of 40 miles. T he company used one 
of its regul ar closed cars., taking out 
one of the side seats on the end and 
one of the la rge windows on the side 
to allow the casket to be placed in the 
car. The funera l party used the bal­
a nce of the seats in the car which were 
not removed. The running time from 
Brookline to \Vorcester between the 
points which the funeral party was 
carried was about 2 hours 20 minutes, 
the party being given the right of way. 
This is a new departure for New Eng- -

STATISTICS ON PRUSSIAN, EMPLOYES 
A recent inquiry by the Prussian Ministry of Public 

Works brought to light some interesting data on the num­
ber of men employed in street railway service in Prussia, 
the percentage for each class of work, hours of labor, etc. 
In May, 1906, 135 street railways in Prussia had 33,869 
employes divided as follows: Executive and managerial 
departments, 3.6 per cent; operating department, 29 per 
cent, of whom 61.2 per cent were in actual car service; 
shops, 14 per cent; track and overhead maintenance, 9.5 
per cent; power plant and sub-stations, 1.7 per cent; mixed 
service, 2.2 per cent. The shop apprentices numbered only 
1 per cent of the shop employes. 

The great difference in the operation of small and large 
systems is shown by the fact that while the town of Aurich 
requires only fift een men in all for its line of 3.74 km., or 
four men per km. ( .62 mile), Berlin averages 29.4 em­
ployes per km., or r 1,098 men for 377.2 km.; Stettin ·aver­
ages 16.2 employes per km.; Posen, 20.8; Wiesbaden and 
Cologne, 19.1 per km. each. Of the 20,725 employed in the 
transportation department , 19,048 were employed under 
written agreements, a nd 18,876 were subject to discharge 
upon notice. Of the car men, 81.1 per cent worked less than 
eleve n hours daily on the schedule, and, in fact, 59.6 per 
cent less than te n hours. Regular working time exceeding 
th irteen hours constituted 3.9 per cent of the total, while 
only 7 per cent eve r had to work more than fourteen hours 
a day, including ove rtime. During May, over 82 per cent 
of the men were allowed three or more days' absence from 
duty, a clay being understood as twenty-four consecutive 
hours' absence. 

---... ♦·----
FIFTEEN CLOSED CARS FOR WORCESTER CONSOLIDATED 

Fifteen cars like the one illustrated were delivered last 
month to the Vv orcester Consolidated Street Railway Com­
pany, by the John Stephenson Company, and follow closely 
on the ten Brill "N arragansetes" de scribed recently in the 
.STREET RAILWAY JOURNAL and furnished by the same build­
er. The chief dimensions of the closed cars are as follows: 
Length over the end panels, 30 ft.; over the crown pieces, 
39 ft. S ins.; ove r the sill s, including the sheathing, 7 ft. 
3 ins.; height from the floor to the ceiling, 8 ft . ¾ in.; 
from the unclersicle of the sill s over the trolley board, 9 ft. 
;/2 in .: size of the side sill s, 4¾ ins. x 7¾ ins.; end sills, 
5 ins. x 8¼ ins.; sill plates (outside), 6 ins. x ¼ in. Like 
the "Narragansett" car s mentioned, these were mounted 

land , but probably wi ll not be a novelty 
as the party was extremely well sa tis­
fied with the service on this trip. The 

TYPE OF CLOSED CAR FOR SERVI CE I N WORCESTER 

expense was not so great as it would have been by the 
steam railroad, and the trip \\"as not subjected to delays as 
would have been the case by steam. General satisfaction 
was expressed by relatives and friends of the deceased at 
the conduct of the fun eral. 

on the Brill No. 27-G1 truck with 4 ft. 6 ins. wheel base. 
T he seats are of the longitudinal variety, upholstered in 
plush. The lower sashes of the windows raise in the ' or­
dinary manner, the top sashes remaining stationary. The 
weight of the car completely equipped is 43,000 lbs. 
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FINANCIAL INTELLIGENCE 
. WALL STREET, Nov. 27, 1907. 

The i\'\oney Market 
Monetary conditions have improved materially during the past 

week, and the situation at the close may be said to be clearer 
than at any previous time fo r a month or more. The demand 
from all of the leading interior points has been alm ost as heavy 
.as in the two preceding weeks, but the loss from those sources 
has been largely offset by the ar rivals of gold from Europe. 
Since the beginning of the gold import movement upward of 
~95,000,000 gold has been cont1racted for abroad, o f which con­
siderably more than half has been received, and despite the 
action of the foreign bankers in advancing the offi cial di scount 
rates, and the employment of other methods to keep their gold 
supplies intact, our bankers continue to report new engage­
ments of the yellow metal, and indications now are that much 
more than $roo,ooo,ooo wi ll be brought here on the present 
movement. A feature has been the decision o f the 
Bank of France to send gold tiO the U,J)ite cl States 
.against commercial bills. Several million dollars of gold 
were secured in Pari s near th e close of the week. 
the first since the beginning of the movement, for shipment to 
this side. One of the mos t encouraging f eatures of the week 
was the fa ll ing o ff in the demand for currency which was at­
tended with a sharp decline in premiums. Quite an active 
business has been clone in this branch of the market during the 
past fortnight and premiums at times have reached 3½ and 3¾ 
per cent; but at the close of the present week, the pr emium de­
clined to below r ¾ per cen t, and dealers generally were of the 
opinion that the money market would soon become normal. 
Much relief wili result from the carrying out of the plans of 
the Secretary of the Treasury by issuing $50,000,000 2 per cent 
Panama Canal bonds and the $roo,ooo,ooo one-year 3 per cent 
certificates of indebtednes s. These issues wi ll be the basis for 
new circulation by the banks throughout the country. The 
foreign exchange market has ruled firm, owing to the light sup­
ply of commercial bills, shipments of cotton and grain being 
somewhat retarded by the ex isting money stringency. 

Money on call on the Stock Exchange has been in freer sup­
ply at rates ranging from rs per cent to 3 per cent, the aver ­
age rate fo r the week being about ro per cent. Business in the 
time loan branch has been practically at a standstill, the banks 
and trust companies showing no disposition to re-enter the mar­
ket at this time. Some transactions, however, were reported at 
r4@r 5 per cent for 60 days, but such transactions were subj ect 
to special agreements. Mercantile paper was extremely quiet 
and rates w ere quoted nominal at 7@7½ per cent for the best 
double names. 

The bank statement published last Saturday was somewhat 
better than expected. There were substantial decreases in 
both loans and deposits, the decline in the former item amount ­
ing to $4,or2,ooo. while the decrease in the latter was $9,485,000. 
The reserve required, however, was $2,371,250 larger than in 
the preceding weeks, and the loss in cash amounted to $2,807,-
900. Deducting the rese rve r equired from the loss in cash 
shows an increase in th e deficit in the clea ring house banks of 
only $436,650. The total deficit now stands at $54,ro3,600, as 
compared with a deficit o f $53,666,950 last week and a surplus 
of $2,371,675 in the corresponding week of last year. A feature 
of the bank statement was the large increase in circulation, 
amounting to $3,423,000. 

The Stock Market 

Dealings on the Stock Exchange were upon an extrem ely 
small scale, and were accompanied by a decidedly irregular 
price movement. The sharp advance in prices which resulted 
from the decision of the Government to relieve the mon ey 
stringency by the issuance of $50,000,000 Panama Canal bonds 
and of $roo,ooo,ooo certificates of indebtedness was followed 
by a sharp reaction in prices, which carried values for many 
issues to the lowest of the year. The uncertainty regarding the 
success of the issue of the certificates of indebtedness was in 
a measure responsible for the downward trend in prices, but 

• 

perhaps the greates t influence in bringing about the lower levels 
was the forced liquidation which was in evidence in many of 
the standard stocks and bond issues. Sentiment was also 
chilled by reports of further contraction of business throughout 
the country, and by the persistent demand for and the high 
premium paid for currency. It was generally expected that the 
heroic efforts making by the Government and leading bankers 
in· this city to restore confidence would result in an absolute 
disappearance of the premiums on currency. Contrary to gen­
eral expectations, however, quite an active business was trans­
acted in that branch of the money market, and at times the 
rate paid for bills of small denominations and gold reached 
3½ per cent. The liquidation in stocks was confined to ce r­
tain quarters of the market. The weakness in United States 
Steel s tocks was due almost entirely to the continued heavy sell ­
ing of the U. S. Steel 5 per cent bonds by parti es who took the 
bonds in payment when the tr ansfer of the Tennessee Coal & 
Iron stocks was made several weeks ago. Chicago, Rock I sland 
& P acific 4 per cent bonds also exhibi ted pronounced weakness. 
the price fo r that issue falling sharply. Atchison issues were 
also under pressure and declined sharply, and weakness was 
also displayed by many of the Southern railway issues. At the 
clos·e of the week , however, the market r ecovered sharply and 
in many issues the earlier d eclines were partly or wholly 
regained. Th e chief influences in bringing about the recovery 
at the end of the week included the sharp break in the rates 
for currency, and in some quarters it was believed that the 
premiums would soon disappear entirely. The conference be­
tween President Roosevelt and memb ers of his cabinet and 
several leading financiers had a very benefici al eff ect upon se n­
timent, although the matters di scusse d were not made public. 
Considerable amounts of gold continue to be secur ed in the 
European markets by our bankers, perhaps the most important 
development in this connection being the engagement of several 
million dollars at .the Bank of France and the reported willing­
ness on the part of that institution to furnish further con ­
siderable amounts if necessary. The bank statement was also 
a helpful influence, inasmuch as it showed only a nominal in­
crease in the deficit of the clearing house banks, and also an 
increase in note circulation of nearly $3,500,000, showing tha t 
the banks are taking advantage of the r elief measures put in to 
effec t by the Secretary of th e Treasury. 

Philadelphia 
Dealings in the Philadelphia traction stocks were consider­

ably larger than in the preceding week, and while prices moved 
with more or less irregularity the general trend of values was 
toward a higher level. During the firs t part of th e w eek prac­
tically all of the active issues were under pressure, and in some 
ins tances new low records for the movement were es tablished. 
Philadelphia R apid Transi t was forced down to r2, but at the 
low level ve ry heavy buying developed which carried the 
price up to r3 ½ , a gain of r ½ points. About 15 ,000 shares 
were dealt in. Union Traction was al so under pressure, the 
price receding to 42½, a loss of 2¼ from the previous week's 
close, but later on there was an advance to 44. Philadelphi a 
Tracti on sold at 82½. Consolidated Traction of New J ers ey 
held steady at 55, but U ni tecl Companies of New J ersey lost a 
point to 2 r5. American R ai lways was firm at 45. 

Baltimore 
Trading in the local traction issues wa s comparat ively quiet 

during the week, but nevertheless prices held decidedly fi rm. 
United Railway issues were especially firm upon a reduced vol ­
ume of business, the 4 per cent bonds selling at 80¾@80, while 
the income bonds brought, 42¾@42. The refunding 5s sold at 
69¼@69. Bal timore City Passenger 5s sold at 99, and transac­
tions in Washington City & Suburban were recorded at 97 Vi­

Other Traction Securities 
The Boston traction shares were extremely quiet and with­

out especial feature. Boston E levated a f te r an early decl ine 
to rr7¼ recovered to rr8. Massachuset ts E lect ric common sold 
at 9½ , and Boston & Worcester prefer red sold at 55. West 
Encl common advanced to Sr and the preferred at 95. 
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A f ew sales of Cleveland E lectric we re made on the Cleve- / THE 
land Stock Exchange the past w eek at 33. Since the election· 
this securi ty has gained little strength and perhaps not much 
change w ill be shown until some definit e action is taken toward 
a set tl ement o f the franchise question. Northern Ohio Traction 
& L ight showed a li trt le strength because of the declaration of a 
dividend, but the sales w er e small at that. Fifty shar es of 
Western Ohio pre ferred changed hands Thursday at sr ½ . 
L ittle trading was done in any of the other traction stocks, and 
in fact business on the exchange in all securities was ve ry quiet. 

PAY-AS-YOU-ENTER CARS IN SERVICE IN CHICAGO 

Security Quotations 
T he following table shows the present bid quotations fo r the 

leading t r act ion stocks, and the act1ive bonds, as compared with 
last week: 

Nov. 20. 
American Railways . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4-t ½ 
Boston Elevated ..... ................. . ....... 117 ½ 
Brooklyn R apid Transit........................ 30 ½ 
Chicago City ....... ........................... a r 50 
Cleveland Electric . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 30 
Con solidated Traction of New .T ersey.. . . . . . . . . . . 56 
Detroit United . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . 3 1 
Interborough-Metropolitan . . . . . . . . . . . . . . . . . . . . . 5 
Interborough-1'1etropolitan (preferred) 15 
International T raction (common)... . . . . . . . . . . . . 40 
International Traction (preferred) 4s.. . . . . . . . . . 57 ¼ 
Manhattan Railway .................. . ........ 110 
Massachusetts Elec. Cos. (common). . . . . . . . . . . . . 9 '4 
Massachusetts E!ec. Co s. (preferred). ... . . . . . . . . 38 
Metropolitan Elevated, Chicago (comm on) ....... a19 
Metropolitan Elevated, Chicago (pref erred).... .. 45 
11etropolitan Street . . . . . . . . . . . . . . . . . . . . . . . . . . . 23 
North American . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 39½ 
North Jersey Street Railway.................... 40 
Philadelphia Company (common)..... .... ...... 33 
Phil adelphia Rapid Transit..................... 12 ½ 

Philadelphia Traction . . . . . . . . . . . . . . . . . . . . . . . . . 83 
Public Service Corporation certificates.. .. . . . . . . . 54 
Public Service Corporation S per cen t notes .... . . 89 
South Side E levated (Chicago)............... ... 67 
Third Avenue ............................... . 18 
Twin City, Minneapolis (common) ........... • . . . 
Union Traction (Philadelphia) ................ . 

a Asked. 

Metals. 

Nov. 27. 

44 
117 ½ 

31 ½ 
a150 

32 
54½ 
30 

53/~ 
15 ¼ 

a.;o 

57¼ 
I IO 

a19 

45 
2 I 

40 
40 
32½ 
13 
79½ 
54 
89 
60 
16 

73 
42 

T he copper ma rket w;:i~ somewhat firmer, pr ices for the leading 
g rades advancing ¼ @ ~'8 centis. Domestic consumers are 
buying moderately, while fore ign consumers have bought free ly. 
Indica tions are that the exports for the month o f November 
will be the largest on record. L ak e is quoted at rs¼ @ r3}ic. ; 
Electrolytic at 15 @ rs %, and Castings at r2}i @ 13¼. 

----·♦·----

OPENING OF THE TUNNEL TO BROOKLYN 

On Nov. 27 the Interborough Rap id Transit Company ran a 
trial train from Wall Street Station through to Borough Hall 
Station, Brooklyn, via its East R iver Tunnel. The train was 
sent through the north tube and carried a special pa r ty of 
officials, engineers and others. Among those present were 
Messrs. Bassett and Maltbie, of the Public Service Commission; 
Belmont and Shonts, of the Interborough-Metropolitan Com­
pany; Bryan, Hedley, S tott, Doyle, of the Interborough Rap id 
Transit Company: Vreeland, Quackenbush and Rob inson, of 
t he New York City R ailway Company, L. B. Stillwell , John 
Van Vleck, J. B. McDonald, F. R. Fuller, Alfred Skitt, Wm. 
G. McAdoo and W. B. Parsons. The train consist ed of two 
motor cars and one trail car and about 15 minutes was tak en 
for the trip from Bowling Green to Borough Hall, but m uch 
quicker time was made on the return trip. A luncheon was 
served the guests at the Borough Hall station. 

The distance between this stat ion and Bowling Gr een is r.6 
miles and the lengt:h of each of the two tubes is r.2 miles. 
The inside diame be r is 15 ft. 6 ins. The lowest part of th e tubes 
is 95 ft. below mean high water and 40 ft. below the bottom of 
the ri ver. The grade on each side is 3.1 per cent. V entilatiing 
shafts are provided at each ter m inal. Ther e are three sumps, 
one a t the middle of each grade and one at the foot of the 
grades, equipped with pumps sufficient to handle a very large 
volume o f w ater. The tunnel is equipp ed w ith a separ at1e light­
ing system, independent of the main sou rce of supply, and a 
separ ate telephone system. 

The new pay-as-you-enter cars were put in service in Chicago 
for the first time Sunday, Nov. 22. On the Cottage Grove 
A venue line of the Chicago City Railway all of the old cars 
w ere replaced by 131 of the new type. The results were very 
gratifying to the company. Passengers had been ' prepared for 
the new cars by frequent press notices and instructions sent 
out by the company, and there was less misunderstanding re­
garding the operation than had been expected. The most severe 
test of the new method of loading was made at Congress Street 
on the di smissal of church at the Auditorium Theater. The 
crowd was handled in a very satisfactory manner. President 
T . E. Mitten, of the railway company, who is responsible for 
the introduction of the cars, sp ent most of the day observing 
their oper ation. His observations resulted in the following 
sta tement s : ., 

" In my judgment the 'pay-as-you-enter' system of fare col­
lection will prove a signal success in Chicago. I w_a.s much 
pleased with r esults as they came under my personal 'l l%serva­
t ion and as r eported to m e by r epresentatives of the trahsporta-
tion depar tmen t. ::i1t,; 

" I am pleased to note that crowds were handled easily and 
quickly, and we have every r eason to believe the system will 
produce even more than was expected of it. Some of the counts 
m ade showed that 75 persons per minute w er e loaded under 
the. 'pay-as-you-enter ' rule. 

"The main purpose of the 'pay-as-you-enter' plan, which is 
in fo rce in Montreal, and w hich is introduced for the first time 
in Chicago and for the fi r st time in any A m erican city, are to 
reduce the number -of accidents, prevent overcrowding, regulate 
ventilation, and to increase the comforts of patrons and train­
men. T he r esponsive attitude of the public and of employees 
o f the company is especially encouraging." 

On Monday the newspaper s all contained spread stories 
about the success of the cars, cong ratulating both the company 
and the riding public. In fact, the story o f the working of the 
cars t1elegr aphed Eas t r esult ed in details being published in a 
number of cities. In New Y ork, the Evening World, in antici­
pat ion , as it were, of the intr oduction o f the car s for service 
in that city, went so fa r as to publish pictures of the Chicago 
cars, duplicates of the ones shown r ecen tly in the STREET RAIL-

- WAY J OURNAL. I 
,, ----+ ' 

ORDINANCE PASSED TO PERMIT INTERURBANS TO 
ENTER MILWAUKEE OVER CITY LINES 

T he committee on railroads of the Common Council of Mil­
waukee consider ed the proposed franchise ordinances for a 
number of connecting lines on the south side last week, but 
finally postponed further consider ation o f the measure to give 
the committee opportunity to view the premises. A n amend­
ment was proposed to prov ide that any interurban line which 
shall apply for admiss ion to the city in the future shall have 
the use of the t r acks of the M ilwaukee E lectric Railway & Light 
Company. P r esiden t Beggs, o f the Milwaukee Company, stated 
that mor e concess ions had been secured for the city by the 
rail road commission and by City A ttorney K elly from the 
str eet r ailway company in the past year than had been secured 
by the A ldermen in ten year s. He praised the fairness of the 
commiss ion and the city attorney. City Attorney Kelly tried to 
expla in to the A ldermen the theory upon which he had been 

· acting and urged them to get into their minds the idea that if 
they are to insist upon a low r ate o f fa re, they ought to regard 
the company as agents for the city and allow it to conduct its 
business as economically as possible in order that the company 
may give as low r ates of far e a s possible. He said that he 
differed w ith M r. Beggs in the prospects of winning for the 
city a 3-cent fa r e, but that it could not be won if the city con­
tinued to harass and annoy the company by placing additional 
burdens upon it which would increase it s operating expenses. 
l\fr. Beggs stated positively that he would not accept an ordi­
nance which contained burdens not contained in the franchise 
o f 19 00 as he did not care to establish a precedent. The amend­
ment to compel the company to pay for the pavement inside its 
track s w as killed by a vote of six to three. The amendment 
to compel the company to strengthen Clinton Street bridge was 
adopted. The amendment to limit the franchise to the time the 
new Kinnickinnic Bridge is being built was killed. The amend­
m ent to allow future interurban lines to use the tracks was 
adopted unanimqusly. 
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CONTINUING THE B. R. T. INQUIRY-TRACTION 
MATTERS IN GENERAL IN NEW YORK 

The inquiry by th~ Public Service Commission of the First 
District of New York into the affai r s of the Brooklyn Rapid 
Transit Compa ny, which was continued last Thursday, had to 
do with the company's finances , more especially the capitali za­
tion of the constituent compani es . I t was cont inued on Friday 
along the same lines, and an adjournment was th en had un til 
Tuesday. As a r esul t of what transpired at the hearing, the 
commission's special counsel and one o f the commissioners took 
occasion publicly to commend the Brooklyn Rapid Transit 
management for expending large amoun ts for maintenance and 
charging such expendi tures to operating expenses, thereby 
keeping down the cost o f road and equipment. The commis­
sion has also let it be known in other ways that its examina­
tion o f the books of the company under the present man agement 
as so far made reveals nothing to cause any apprehension. 
The commission does not rega rd so favorably, however, the 
methods foll owed by the company in the fir st few yea rs o f i ts 
his tory, and furth ermore tak es exceptions t o the way in which 
some of the subsidi ari es of the Brooklyn Rapid Transit were 
reorganized. Before the hearing ends an investigation o f the 
Transit D evelopment Company and the American R ailway 
Traffic Company no doubt will be made. The Brooklyn Rapid 
Transit owns practically all of the stock of both companies. 
The Transit Development Company operates all of the sys­
tem's po_we r hous es, buys all equipment and keeps all of th e 
rolling stock, equipment and tracks and eleva ted structures in 
repair. The American R ailway Traffic Company has the ash 
removal contract in Brooklyn. \Vi th the ashes and garbage it 
has removed it has fill ed up lowlands along the seashore. The 
at tempt probably will be made to fi nd ou t who has profited 
from the filling up of this land. 

The hand that Mayor T om L. J ohnson of Cleveland played 
in the affairs of the Nassau E lectri c Rai lroad, now one of th e 
constibuents of the Brooklyn Rapid T ransit Company, was 
brought out at the hea ring on Tuesday, Nov. 26. It seems tha t 
the Brooklyn R apid Transit Company, in taking over the 
Nassau, assumed a charge of $167,500, which l\fr. Ivins, as 
counsel for the commission, desired to know m ore about than 
was contiained in the mere entrance of the sum under construc­
tion account. Col. Willi ams, for the Brooklyn Rapid Transit 
Company, sa id that it was a charge ass umed by hi s company 
and as such had to be paid. The m oney, Col. Williams sa id, 
was largely used for legal expenses in connection wi th the 
securing o f certain fr anchises by the Nassau Company, but 
he did not know its di vision. Mr. \ Villiarns is quot­
ed as saying: " It was a case of poli ticians on the one hand and 
reformers, headed by Tom L. J ohnson , on the other , and they 
made an alliance for accompli shing cert:ain results. The 
motives which animated them and the methods they followed 
I have no way of knowing about." 

The Appella te Divi sion of the Supreme Court handed down a 
decis ion Nov. 22 upholding the injunction issued by Judge 
Giegerich in the Supreme Court more than a year ago w hich 
forbade John H. O'Brien, then fire commissioner, and other city 
officials from interfering with the const ruction of the Steinway 
or Belmont tunnel under the East River. T he decision is 
unanimous. The opinion of the court was w ri tten by Justice 
John Proctor Clarke. The opi nion, w hich is a long one, recite s 
the legal history of the Steinway ente rpri se and of the legis­
lation under which it ha s been carried out. The judge holds 
that the old tunnel act of 1880, under which the Steinway tube 
was projected, was constitutional, and that within the provisions 
of this act underground tubes might be built in t he City of New 
York as w ell as elsewhere in the state. The opinion declares 
that the various proceedings by which the company changed its 
route are valid and that the Cantor act, requiri ng the sale of 
franchis es at public auction, was not applicable to the fran chises 
granted by the city to the tunnel company. The cour t also holds 
that the company has the righ t to const ruct its tunnel under 
land immediaely adj acent to the shore. This refers to the fact 
that the company did not obtain the consent of the Dock De­
partment to its tunneling under submerged land lying techni­
cally within Dock Department jurisdiction. 

On behalf of Solomon H . Koh n the law fi rm of W oilman & 
Wollman filed a bill in the United States Circuit Court Mon­
day, Nov. 25, asking to have r ece ivers appointed fo r the Metro-

polita n Street Ra ilway other than Dougl as Robinson and 
A drian H. J oline, who were first appointed receive rs fo r the 
New York City Railway by Judge Lacombe. P apers were 
forma lly served from the United States Supreme Cour t on 
Judge Lacombe of the United States Circuit Court Nov. 2 2 , di ­
recting him to show cause why the r eceiver ship of the New 
York City Railway Company and the Metropoli tan Street R ail ­
way Company should not be vacated. The se rvi ce is the result 
o f an appeal to the Supreme Cour t by Lawyer Roger Foste r, 
who on behalf of seve ral judgment cr editor s sought at fi rst 
to have the r ece iver ship vacated and then fo r inte rvention by 
his cl ients in the sui t brough t by the P ennsylvania Steel Com ­
pany and the D egnon Contracting Company. aga inst the str eet 
railway company. Both motions were deni ed by Judge Lacombe 
and Mr. F oste r carried the matter to W ashington. The papers 
are r eturnable on Dec. 2. They require no other act ion on the 
part of Judge Lacombe than fo rwarding to Vv ashington the 
pap ers in the case here. T he Supreme Court will then hea r 
arguments pro and con. The case will be a rgued in opposition 
by the lawyers who opposed Mr. F oste r's m ot ions here. 

F orty-seven persons were kill ed last month in str ee t-car acci­
dent s in New York according to the report s made to the Public 
Service Commission. T-his is a dec rease from the number 
ki lled during September. The tota l numbe r o f acciden ts r e­
corded for the month was 4866 as aga in st 5202 for September, 
and 5500 for the last 26 days of A ugust. The total number 
of se rious injuries inflicted, including the fata l cases, is given 
as 191 fo r the month as aga inst 216 fo r September and 189 
fo r August. Th e table compiled by the comm1ss10n 1s as 
follow s: 

Nature of Accident. N o. In October. 
Car collis ion . . . . ... ....... .... ..... ............. .. . .. .. .. 221 

Colli sions with vehicles .... .... ..... .. .. .. . ..... ....... . .. 791 
P ersons struck by car. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 35-t 
lnj ured boarding. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 510 
lnj ur ed alighting ......................................... 593 
Employees injured. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 603 
Other accidents .. ........................................ 179-t 

Total. ............................................. 4866 

The specific cases of serious injury are given as fo llows : 
Nature of Acciden t. No. 

IS::ill ed ....................... . ......... . . . .. . .. . ... . .... . 47 
Fractured skulls ......................................... . 15 
. \mpu ta ted limbs . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 9 
Broken limbs. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 40 
Other se rious ............................................. So 

·Total. _ ............................... · ............... 191 

The commission has issu ed a fi nal order against the Union 
Railway Company of the Bronx, wh ich operates nearly all the 
sur face lines in that borough. The order, in eff ect, ca ll s for a 
genera l increase of a little over 25 per cent in the se rvice a t 
present be ing furnished by the company. 

DENIALS IN THE CHICAGO SUIT 
The United States Circuit Cour t of Appea ls, in denying the 

petition of Charles H. Aldrich and H enry Crawford, r epresent­
ing minority stockholders of the \Vest Chicago Street Railway 
Company, for a r eview of Judge Grosscup 's op inion of the 
Union Traction r eorganization plan, held that they had no legal 
standing; that their in terests had been properly and well 
looked af te r. The F idelity T rust Company, of Phi ladelphia, 
trustee for $3,171 ,ooo bonds of the North Chicago Street Rai l­
way Company, has joined the other tru st companies in appli ­
cation for foreclosure of the mortgages on the va rious Union 
T raction properties, preparatory to sale at auction, the under­
standing being that the Chicago Railways Company will be the 
only bidder. The next step wi ll be an application to Judge 
Grosscup to enter an order o f possession so that the new ordi ­
nance can be accepted. T hi s wi ll be an order on the receive rs to 
lease the properties to the Chicago Railways Company, pend ­
ing the sale under foreclosu re. There may arise some new 
legal complica tion, bu t the Aldrich-Crawford in te rvention be 
ing swept away the course is left clear for the presen t. 
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FINANCIAL MEETING OF THE AMERICAN TRADE PRESS 
ASSOCIATION 

A special meet ing of the Am er ican Trade Press Associat ion 
was held at the Hardware Club, New York City, on Nov. 2r, 
in response to a call from President E. C. Brown, which said: 
"The meeting is called for the purpose of considering the con­
ditions now prevailing in commercial and financ ial affairs and 
to determine what action should be pursued by this association 
and its members in assist ing to restore public confidence, so 
ruthlessly shocked by the r ecent troubles among our local bank­
ing institutions and which is powerfully a rgmented by the 
'currency' disturbances now prevailing throughout the length 
and breadth of the land. As exponent s of the fina ncial, com­
mercial and manufacturing inter ests of the United States, the 
trade press must assume its natural posit ion and at this critical 
j uncture offer substantial evidence of its ability to lend m aterial 
aid in stemming the tide now so strongly set against normal 
business operations." 

Mr. Brown in calling the m eeting to order emphas ized the 
points made in the call, and stated that the subscribers and ad­
vertisers of the publications looked to them for all the assis­
tance in their power. T heir edi torial columns should show 
independence of spirit in considering these weighty affairs, espe­
cially in dealing with the attitude of the banking community in 
regard to the merchant, the manufactu re r and business people 
in general. 

T. C. Mart in then introduced H enry L. Doherty, past pres i­
dent of the National E lectric Light Assocition, and who, he said, 
was now prominent in a score of public utility corporations and 
had made economic questions a close stu dy. In administering 
these large interests Mr. Doherty, as an economist and analyst , 
had been led to diagnose closely the conditions noted by Mr. 
Brown and had addressed him self to an examination of the 
present state of affairs with a care more t han orrlin;irv. with 
result s and data that would be very interesting at this juncture. 

Mr. Doherty said : ' 'If t he present situ at ion is not relieved it 
threatens to produce a long period of business depression. Re­
gardless of conditions which have led up to this situation, the 
rea l condi tion which confronts and threatens us is the fact that 
the people who want money and are entitled to it, cannot get it , 
while a large portion of the peopl e who have money are hoard­
ing it through no other desire to do so th an their inability to 
see any other means of protect ing their savings. A vast sum 
of money has been withdrawn from circulation and has been 
li idclen in sa fety deposit boxes and other less sa fe hiding places. 
A few days ago everybody was deploring the lack of confidence 
shown by depositors and was ridiculing their conduct as foolish 
and prej udicial to the country's welfare. To-day we are threat­
ened with something even worse than an o rdinary bank run 
-and from the very class of people who only a few days ago 
were criticizing others "for what they are now doing themselves. 
Many of the banks throughout the country for their own 
individual protection-j ust as in the case of the bank depositor­
a re now attempting to bring up their r eserves, thu s removing 
money from circulation as effectively as though it were locked 
up in a safety deposit ,box or otherwise hidden. l\1any indus­
t ries, threatened by their temporary inability to get money, are 
making wholesale retrenchments in purchases of goods and 
employment of labor. These retrenchments are largely advised 
by the bankers, in spite of the fact that every retrenchment on 
the part of one enterpri se br ings about an enforced ret rench­
ment on the part of others. 

"Retrenchment is not the cure for the condition which nmv 
confronts us, but is the result of such a condition. The correc­
tion of this condition can be summed up in a few words: F ind 
some way, or ways, to bring the hidden money back into circu­
lation before ret renchments have taken place to a point which 
will not permit re-extension to normal conditions. The main 
th ing now is to convince the men who are leaders in indust rial 
business affairs, first, that it is possible for them to continue, 
in most instances, without retrenchment with the assurance that 
an abunda11:ce of money will be available in the n ea r future, and, 
second, to interest them in coaxing this hidden money into 
circulation. 

"I t is proposed, for example, to organize a bureau in New 
York in which every responsible business interest, that is will ­
ing to dq so, can recommend the purchase of securities, pro­
vided it is willing to make this recommendation to its employees 
and friends as well, and make the communication so read. It 
1s proposed to notify all people seeking investments that this 

bureau is at their disposal. It is also proposed to give out this 
information to the other c1t1es throughout the country and 
invite their co-operation with the New York bureau." 

At the close of Mr. Doherty's remarks addresses were made 
by John A. Hill, John R. Dunlap, James H. McGraw and C. T. 
Root. Upon motion, President Brown appointed a committee 
to act in behalf of the association, to be known as the "Commit­
tee on Public R elations" and consisting of Messrs. McGraw, 
Root, Hill and Williams with the president ex-officio. 

At a full meet ing of the special committee on Nov. 22 the 
following resolutions were adopted: 

RESOLVED, That the so-called business depress ion now paralyzing the 
industri es of this country is due principally to a want of confidence 
which is unwarranted by agricultural and industrial conditions, and that 
one of the worst results of the panicky feeling that prevails is the 
hoarding of money, in which many banks a re principal offenders-many 
holding much more cash than the reserves called for by the banking laws, 
and setting a most hurtful example to individuals. 

R ESOLVED, That bank reserves are for just such emergencies as now 
exist an d should be used rather than increased. 

RESO LV ED, That· it is the duty of the trade press and the business men 
of_ this count ry to make every hon est endeavor to find such hoarded money 
an d br ing pressure to bear upon its hold ers to put it back into circulation. 

RESOLVED, That any bank holding more currency than its legal reserve 
i, doing great harm to every business interest and merits no consideration 
wha tever at th e hands of merchants, manufacturers or labor. 

RESO LV ED, That th e trade press be urged to organize business men's 
meetings in every city to present to the small hoarder of money a means 
of invest'ing it in safe securiti es paying good interest, guaranteed if 
need be by such associations themselves. 

RESOLVED, That money thus released be deposited only in banks that 
agree to put it back into legitimate channels of trade forthwith, and that 
manufacturing and mercantile im'erests be asked to do business with such 
banks and with them only. 

RESOLVED, T hat th e countermanding of orders, the closing of factories 
and the laying-off of thousands of wage-earners is uncalled for by any 
underlying condition o f business itself, and that immediate steps to check 
the senseless scar e is demanded of every conservative and polit'ic American. 

----·•·----
A WARDS TO EXHIBITORS AT JAMESTOWN EXPOSITION 

The report of the Jury o f Awards of the Jamestown Expo­
sition to the governor of the Exposition has just been pre­
sented. This jury consisted of sixty-four gentlemen, all of 
whom were prominent authorities upon the apparatus in indus­
tries included in the Exposition at Jamestown. Albert Shaw, 
editor of the Review of Re'views, was president. Some other 
members were: R. Clinton Carpenter, M.S., LLD., professor 
o f experimental engineering, Cornell University, Ithaca, N. Y.; 
J ames Mapes Dodge, chairman Link Belt Company, Philadel­
phia, Pa.; Carl H ering, B.S., M.E., professor of electrical en­
gineering, Franklin Inst itute, Philadelphia, Pa.; Gaetano Lanza, 
C.E., M.E., professor applied mathematics and mechanical engi­
neering, Massachusetts Institute of Technology, Boston, Mass.; 
Thomas Commerford Martin, editor Electrical World, N ew 
York City ; J oseph Struthers, Ph.D., assistant secretary Ameri­
can Inst itute Mining Engineers, New York City, and B. V. 
Swenson, sec retary American Street and Interurban Railway 
Association, New York City. 

The following were some of the awards to manufacturers 
whose apparatus is particularly identified with electric railway 
work : 

DEPARTMENT OF MANUFACTU RE AND LIBERAL ARTS 

Gold Medals 

Carborundum Company, N iagara Fall s.-::vietallic silicon. 
General E lectric Company, Schenec tady, :N' . Y.-Arc and incandescent 

lamps and electric cooking appliances. 

Sil..'er M edals 

The Bristol Compan y, \1/aterbury, Conn.-Bristol's recording voltmeters. 
Walworth M anufac turing Company, Boston, Mass.-Steam, gas fitters' 

and water users' too ls and supplies. 
In Georgia Collective· Exhibit 

Acme White Lead Company, Detroit, Mich.-Paints and pigments. 
Berry Brother~, Detroit, Mich.-Paints. 

Bronze JJ{edals 

A. Buch's Sons Company, Elizabetht'own, Pa.-Eagle steel lawn swing. 
Benjamin Electric ;\Ianufacturing Company, Chicago, Ill.-Wireless­

clusters for incandescent lamps. 

IJEPART:MENT OF MACHINERY 

Gold Medals 

A lis-Chalmer s Company, Milwaukee, \Vis.-Electric generators ,and, 
motors. 
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The Goulds Manufacturing Compan y, New York City.-Powcr pumps. 
General Electric Company, Schenectady, N. Y.-Mot ors. 
General Compressed Air & Vacuum Machinery Company, St. Louis, 

l\Io.-Compressed ai r and vacuum house-cleaning m achinny. 
The Pittsburg Automatic Vise & Tool Company, Pittsburg, Pa.-Vises. 
Richardson Scale Company, New York.-Aut'omatic weighing scales. 
Shelby Steel Tube Company, Pittsburg, Pa.-Seamless steel tubing. 
S. A. Woods Machine Company, Boston, Mass.-\Voodworking machin­

.:ery 
Babcock & Wilcox Company, Bayonne, N. J.-\Vater tube boiler, semi-

marine type. 
S. F. Bowser, Ft. \Vayne, Ind.-Measuring pumps a nd storage tanks. 
De Laval Steam Turbine Company, Trenton, N. J.-Steam turbines. 
Heine Boiler Company, St. Louis, Mo.-\Vater tube boilers. 
Robbins Belt Conveyor Company, New York.-Belt' conveyor. 
Westinghouse Machine Company, Pittsburg, Pa.- Gas producer engines 

a nd stoker. 
R. D. W ood & Company, Philadelphia, Pa.-Gas producers. 

Sifrer Medals 

Advance Pump & Compressor Company, Dattle Creek, l\Iich.-Duplex 
steam pump. 

Atlas Engine W orks, Indi anapolis, Ind.-Gasoline engin es. 
Bullard Automatic Wrench Co. , Providence, R. !.-Automatic wrenches. 
Gibson Iron W orks Company, Jersey City, N. J .-Dumpin g grates. 
Jordon Brothers, New York City.- J ordon commutator truing device. 
Kelly-Springfield Road Roller Company, Springfield, Ohio.-Road ro llers 

used on Exposit'ion grounds. 
Moran Flexible Steam J oint Company, Louisville, Ky.-Flexible joints. 
New York Leather Belting Company, New York City.-Leather belting. 
Wagner Electric Manufacturing Company, St. Louis, Mo.-Single-phase 

generator set. 
Under Feed S toker Company of A m erica, Chicago, Ill.- Under feed 

stoker. 

DEPARTMENT OF TRANSPORTATION 

Gold Medals 

American Locomotive Company, New York City.-L oco motivcs. 
Atlantic Equipment' Company, New York City.-Atlantic steam shovel. 
Baldwin Locomotive V\/orlrs , Philadelphia , Pa.-Locomotives. 
The J. C. Brill Company, Philadelphia, P a.-Semi-convertible and full 

co nvertible cars and equipment. 
Dayton Motor Car Company, Dayton, Ohio.-Stoddard-Dayton auto­

mobiles. 
Pennsylvania Railroad System, Philadelphia, Pa.-Full section of tun­

nel und er Hudson River and models and maps and drawings. 
The Standard Steel Works, ~hiladelphia, Pa.-Steel tires and steel­

tired wheels, solid-forged and ro lled-steel wheels, open- hearth steel springs 
of various types. 

Studebaker Brothers Manufacturing Company, South Bend, I nd.-Auto­
mobiles, street sprinklers, garbage and dump wagons, contractors' wagons 
and trucks. 

Sil..'er Medals 

Chesapeake & Ohio R ai lway Company, Richmond, Va.-Complete vesr'i­
buled, steam-h eated and electric-l ighted F. F. V. train. 

In Norfolk & \V estern Rai lway Col lective Exhibit 
Norfolk & \Vestern Rai lway Compan y, Roanoke, Va.-Collective .exhibit 

of transportation appliances manufactured along line of railway. 

Bronze :Medals 

Kilbourne & J acobs Manufacturing Company, Col umbus, Ohio.-Steel 
wheel barrows, wheel scrapers, drag scrapers and four-wheel baggage truck. 

Taylor I ron & Steel Company, High Bridge, N. J.-Panama dipper 
tooth. 

DEPA RTMEN T OF FO R ESTRY 

Gold Medals 

Yellow Pine Manufacturers' Association, St. Louis, l\Io.- Interior finish 
of yellow pine. 

In Norfolk & W estern Railway Collecti,·e Exhibit 
The Central Manufacturing Company, Roanoke, Va.-Quartercd oak 

stairway. 

DEPARTMENT OF MINES AND METALLU RGY 

Gold Medals 

Aluminum Company of _'\merica, Pittsburg, Pa.-Manufactured products 
of bauxite and alumina . 

Carborundum Company, Niagara Falls, N. Y.-Carborundum and manu­
factured producr·s. 

Ingersoll & Rand Drill Company, New York City.-Ingersoll-Tem;le 
elec tric air rock dri ll. 

Norton Company, W orcester, Mass.-A lumdum. 
Standard Oil Company, Baltimore, Md.-Capital c_vlinder oil and re­

nowned engin e oil. 
Silioer Medal 

In Norfolk & Western Railw ay Coll ective Exhibi t 
Kilbourne & J acobs Manufacturing Company, Columbus, Ohio.- Steel 

and wood mining cars. 
Bronze Medals 

General Electric Company, Schenectady, N. Y.-Spec ial motor used 
wi th rock drill. 

Oil W ell Supply Company, Pittsburg, P a.-:\ l odel oil derrick. 

COMPLETING THE BOSTON & WORCESTER DOUBLE TRACK 
A location for the stretch of -second track thro ugh the cen ­

tral part of the town of Framingham, Mass., just granted by 
the M assachusetts Railroad Commission to the Boston & W or­
cester S treet Rai lway under the so-called "missing link" law , 
will give the company a chance to close the fi nal stretch of 
about 2 miles w here the road is st ill obliged to depend on a 
single track. Completion of the double-tracking, in the opinion 
of President J ames F. Shaw, will mean a considerable increase 
in the volume of through travel and will increase the safety and 
frequency of the senice. The company has been making 
other improvements in conjunction with the work of double 
tracking. It has done a goo d deal toward removing some of 
the sharp curves between Framingham and Worcester. At one 
point an extensive cu t and fi ll has been made to broaden the 
roadbed and straighten the line where it skirts one of the lakes 
in the reservoir district through w hich it passes, and the re­
sult will be to give the company a chance to cut the running 
time from Boston to \Vorcester by several minutes. It is now 
about two hours and ten minutes, slightly more than twice the 
schedul e time by steam railroad. The double-tracking wi ll be 
completed next spring. It wi ll coun t in the working out of 
troll ey express plans for this road, although the company sti ll 
awaits a right to get express cars in and out of its te rminal 
cities. The grant of trolley express privi leges to the W orcester 
Consolidated Street Railway by the \Vorcester City Council 
recently has been vetoed by the mayor, and is thereby nullified. 
Regarding the prospect President Shaw, of the Boston & 
\Vorcester, says in his annual report: 

" I am much disappointed that we have been unable as yet to , 
establish the fr eigh t and express service which we have been 
trying to install, but the Boston E levated R ailway up to thi s. 
t ime has been unable to obtain the necessa ry ri~h ts to allow it to 
take our ca rs from Chestnut Hill to the center of Boston. We 
are sure to receive a very handsome net r evenu e from this busi­
ness as soon as ·it can be put into operation. The company is sup­
plied with ample power and equipment to handJe the increased 
business which will come with the complet ion of the property." 

----·•·----
BOSTON & NORTHERN SECURES ALL BUT ONE FREIGHT 

GRANT 

Negotiat ions fo r trolley freight and express rights for the 
Boston & Northern S treet R ai lway lines north from Boston 
have been carried on so success fully that the company has now 
secured its local g rants in all the separate communities needed 
to reach from the end of the Boston E levated Railway Com­
pany t r ack s in Malden, a-s far as Lowell , except ing in Wake­
field. As \Vakefield thereby constitutes a missing link, under­
the l\fassachusetts law the company may app ly for a grant 
there over the heads of the local officials to the Railroad Com­
miss ioner s, if the petition remain s ungranted for sixty days. 
The g rants already secured are for the company's tracks in 
Melrose, R eading, North R eading, \Vilmington, Tewksbury, 
Lowell, Dracut, Methuen, North Andover, Middleton and' 
Lynnfield. Some of these are on the lin e to Lawrence from 
Reading, but Lawrence itself has not yet been secured. A 
few other to wns are pending. \Vhile no thro ugh service be­
tween Boston and Lowell can be projected un ti l the Boston 
E levated Railway Company gets trolley express rights, there 
is some indication in the grants now obtained that the Boston & 
Northern Company may consider the advisab ili ty of starting 
an in ter-city se n·ice in the district north of Boston without 
waiting for the rights to enter Boston it self. The original 
Lynn & Bos to n Railroad was chartered as a railroad and had 
many privileges not ordinarily accorded to st r eet railways. 
nowadays; and as the Boston & Northern now operates in 
Lynn and Salem, and a few of the small places west of there 
under the old Lynn & Boston rights, it is poss ible that a service 
might be estab lished out of Lynn or Salem, westward and 
northward, en tering the district where rights have just been 
secured locally by way of Lynnfield or Middleton, and run­
ning thence by w.ay of R eading to Lowell. Such a route would 
be less valuable t o the company and to i ts patrons, no doub t, 
than a direct rou te in to Boston, but the line suggested is a 
busy one, and the express traffic between a mill city like Lowell 
and a shoe center like Lynn might prove considerable, espe­
cially as Lynn has harbor facili ties and connection with Boston, 
by water. 
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NEW PUBLICATIONS 

ELECTRICAL TRACTION, by E rnest Wil son and Francis Lyda!!. 
Vol. I. , 475 pages. Vol. II. , 328 pages. New York, Long­
mans, Green & Company. Price, $4 per vo l. 

It requires considerable courage in these days to publish a 
book on elect ric railway engineering, because the indust ry is 
constantly developing, and any publicat ion of this kind is• ]ikely 
to become antiquated, in some parts at least, before it can 
reach the reade rs. Nevertheless, there is a demand for a book 
of this kind and the authors have been very successful in their 
treatment of the subj ect. The latter might be said to be con­
sidered from the standpoint of the const ruct ion in distinction 
from the r ecent treatise of JVIess rs. P a rshal! and Hobart in 
which matters of des ign have been made more prominent. Both 
books are written for the engineer and not for the operator. 

Volume I. is devoted to direct-current traction and the first 
part is given up to tramways, the latte r part to heavier traction. 
In neither case is the subj ect carri ed fur ther back in the system 
of di stribution than the switchboard. The tramway portion is 
perhaps the least in terest ing part to the American r eader, 
although it is thoroughly w ell don e. It is this portion of the 
subj ect that British practice differs most from our own. It 
is necessarily large r than would be a corresponding section m 
an American book, on account of the va ri ety of practice in 
Great Britain. This is exempli fied by the di scussion on types 
of pole standards, the large number of brakes considered and 
the space given to surface-contact systems, regenerative control 
and Board of Tracie regulat ions with their r eturn booste rs and 
other requisites. These are not catalogue descriptions, but the 
difficulties as well as the benefits are m entioned. This is illus­
trated in the case of the chapter on surface contact systems, 
which, although possess ing theo ret ical in terest only to an A meri ­
can reader. is interest ing from the fact that pa rticulars are given 
of the actual working o f the system s, including short circuiting, 
wear of she skates and other data. Following the tramway 
sect ion, which occupies the first twelve chapters in Vol. I., the 
authors consider heavier work w here the practice corresponds 
more closely to that in Am erica. 

Vol. II. is devoted entirely to altern at ing-current traction, 
an indication o f the extent to which this system is considered 
favorably in Europe. The fir st four chapte rs, or somewhat over 
roo pages, are taken up by a treatment of the polyphase motor 
and include the theory o f the motor and a discussion with 
examples o f it s practical design and chapters on control and 
overhead construction. T he single-phase motor is discussed 
in the fo llowing 200 pages of the volume. It is treated in the 
same o-enera l way as the polyphase motor, that is, by a discus­
sion of the general theory, followed by chapters on design and 
calculations fo r specific sizes of motors of various types. The 
different m ethods of cont rol and the practical application of 
these methods are described in detail for the compensated repul­
sion and the compensated series motors, with combinations of 
the two m ethods of interlocking the various appa ratus, etc. 
In the chapter on overhead const ruction the authors give a 
reference to the fi rst printed suggestion in favor o f the catenary 
~s having appeared in this paper during r_9or , in the for~ of 
some r eminiscences of the proposed Vv ellmgton Adams high­
speed road between Chicago and St. Louis. This chapter it self 
will be found particula rly interesting to American readers, 
owina- to the attention which has been given abroad to special 
probl~ms of overhead catenary construction, such as apparatus 
for low bridges and tunnels, with bifurcated conduc tors, to 
avoid the action of locomotive gases and protective shields to 
avoid short circuiting of the high-tension conductors. Both 
volumes have valuable chapters on feeder systems and methods 
for their computation. 

"Stadtische V erkehrsfragen" (City Traffic Questions), by Dr. 
Eno- Wilhelm Mattersdorff. Berlin, Julius Springer, 42 
pa;~s, bound in paper with four insets containing thirty­
four curves. Price M2.40. 

This book is based on the author's endeavor to find the com­
parative value o f the influences that determine city t raffic and 
in its treatment is an elaboration of the article contributed by 
Mr. Mattersdorff in the STREET RAILWAY JOURNAL of June 2, 
1906. The writer evidently has made an exhaustive study of 
traffic conditions in German cities of all classes to find what 
definite relations, if any, exist between the population of a 
community and its trackage, car-miles, passenger-miles, seat­
use and other unit s of comparison. Similar data are presented 

with reference to the principal systems of England and the 
United States. While the points brought out by Mr. Mat-ters­
dorff may be of little practical value ·toward the solution of 
the numerous special problems that arise in urban transporta­
tion, his methods of comparing results in different citi es to find 
the highest possible limit of various factors should prove of 
value to those desiring to compare their own traffic possibilities 
with other cit ies simila rly conditioned. 

----·♦•-----

ANNUAL REPORT OF THE BOSTON & WORCESTER 
STREET RAILWAY 

The annual r eport of the Boston & Worceste r Street Rail­
way Company, for the year ended Sept. 30, 1907, has been 
issued. The income account compares as follows: 

1907 
$53 1,560 

273, 365 

Net ... ... ... ...... ....................... . 
Charges and Taxes ... ....................... . 

$258, · 95 
151,661 

Balan ce ................................. .. *$ 106,534 
Diviclcncls . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 103,500 

$3,034 
25,238 

T otal Surplus . . . . . . . . . . . . . . . . . . . . . . . . . . . . . $28,272 
Old Accounts Charged Off.................... 13,321 

Profit and Loss Surplus................ ....... $ 14,951 
*Equal to 4.81 per cent on the $2, 200,000 capital stock. 

The balance sheet as of Oct. r, 1907, compares with 
previous years as follows : 

ASSETS. 

Traction and Construction ................. . 
P ower Station s ... ..... .................. . 
Car H ouses, Lands ....................... . 

~~~~~~scs~i~~u;:C::::::::::::::::::::::::: 
B ond Disc ount ........................... . 
Cash and :Misce11aneou s Assets ............ . 

Total ......................... • • .. • • • • • • 
LIABI LIT I ES. 

Capita l Stock ............................ . 
Funded Debt ............................. . 
No t es Payable Held By Boston & Worc ester 

Electric Company ......... ......... ; ... . 
Notes Payable ................ ......... ... . 
Interest Accrued .......................... . 
Taxes Accrued ........................... . 
Sinking Fund ..••.•..••................... 
Profit a nd Loss ........................ ... . 
Acco unts P ayable .................... , ... . 

1907 
$2,897,9 08 

634,092 
244,401 
655,989 

183,592 

1907 
$ 1,725 ,000 

1,716,000 

600,000 
462,204 

16,577 
37,796 

14,951 
43,453 

1906 
$514,464 

26Q,39I 

$24 5,073 
l 32,675 

$ II2.398 
103,500 

$8,898 
20,679 

$29,577 
4,339 

$25,238 

the two 

1906 
$2,568,826 

632,083 
206,788 
612,092 

11 2,637 

$4,132,426 

1906 
$1,725,000 

1,717,000 

600,000 
5,070 

13,412 
37,643 

888 
25,238 
8,172 

Total ....... ......................... • • • $4,6 15,984 $4,132,426 

President James F. Shaw, in the annual report, says in part: 
"Notwithstanding that the past year has been a very poor 

one for street railways all over New England, the business of 
the Boston & \Vorcester Company has shown a healthy increase 
in it s local traffic. T he through business from Boston to W or­
cester has not increased during the year, and I do not look for 
any increase of importance until our through line is completely 
double tracked, which will permit of a reduction in the running 
time between Boston and \Vore.ester. There are now less than 
two miles of double tracking to be completed and we hope to 
finish this work by early spring. 

"I am much disappointed that we have been unable as yet 
to establish the freight and express service which we have been 
trying to install, but the Boston E levated Railway Company up 
to thi s time has failed to obtain the necessary rights to allow 
it to take our ca rs from Chestnut Hill to the center of Boston. 
We are sure to receive a very handsome net revenue from this 
business as soon as it can be put into operation. , 

"A total of ro,571,065 fares were collected during the year 
as compared with ro,279,303 fares the preceding year, and these 
were r eceived on a car mileage of r,820,905 miles, as compared 
with r,862,136 miles last year. A table of earnings per car­
hour and per car-mile follows : 

EARN. PER EARN. PER EARN. PER EARN. PER 
ROUTE CAR-HOUR CAR-HOUR CAR-MILE CAR·MILE 

1907 1906 1907 1906 
Boston & \1/orcester.. .... $7.08 $6.56 $.342 $.316 
Boston & So. Framingham. 4.23 3.97 .226 .210 
Local Lines • . . . . . . . . . . . 2.31 2.32 .225 .229 

"The company is supplied with ample power and equipment 
to handle the increased business which will come with the com­
pletion of the property. 

"The population of both Boston and Worcester, our terminals, 
is increasing rapidly, and the territory between these two cities 
is showing a remarkable growth." 
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CHANGES IN THE PERSONNEL OF THE PUBLIC SERVICE 
CORPORATION OF NEW JERSEY 

Formal announcement has been made by the Public Service 
Corporation that two of it s vice-p r esiden ts, A. B. Carl eton and 
Col. Charles A. Sterling, have resigned and that their places 
will be taken by officers of the United Electric Company, one 
of the subsidiary concerns. Fred Evans, sec r etary o f the cor­
poration, a lso resigns, and hi s place will be taken by Col. E. W . 
Hine, assistant to the president. 

----·♦·,----

REROUTING CARS IN CLEVELAND 

J. J. Stanley, general manager of the Cleveland Electric Rail­
way, has completed plans for r erouting cars permanently to 
avoid congestion at the Public Square during the rush hours of 
t he clay. It will be some time, however, before this can be put 
into effect, as quite a li tt le special work wi ll be requ ired for 
the new loops that will be necessary. A ll through lines with 
the exception of Broadway and St. Clair will continue as such. 
The Euclid Avenue line will be the only one to operate through 
to the Union Station. However, the cars on other lin es which 
have been going to that point and turning will be turned at the 
square. The new plan includes loops about the northwest 
quarter of the square which has not been used in the past for 
railway purposes. Euclid and vVade Pa1·k ca rs will turn on the 

· loop around the southeast section of the square, while vVood­
lancl, Scoville, Broadway, Union and vV es t Fourteenth Stree t 
cars will turn about the southwest section, passing the Forest 
City House. All West Side cars will turn about the northwest 
section. Cars coming down Ontario Street from the south will 
tu~n on a new loop around East Fourth, Prospect, East Second 
and High Street. Payne and Superior Avenue cars will turn on a 
loop around Superior, East Fifth, Rockwell Street and Ontario, 
which wi ll be a new loop. St. Clair A ven ue cars will turn on 
another new loop around East Ninth Street , Rockwell Street, 
Ontario and St. Clair Avenues. Through cars on the \Vood­
land and Lorain and on Scovill and Clark lines will pass from 
Ontario Street to Champlain to West Third and Superior, in ­
stead of passing through the Public Square. 

The fact that the Public Square is divided into four sections 
by Ontario Street and Superior Avenue makes it possible to 
make the new routings without much trouble, with the excep­
tion that pedest rians will probably fi nd a little more trouble in 
crossing it than at the present, since an additional section is to 
be used. Cars will also cross other streets in forming the new 
loops where there are no lines at present. Fewer cars will 
reach the Union Station and the transfe rs will therefore be 
much heavier in order to accommodate the traveling publi c. 
With the addition of the cars of the Forest City R ailway Com­
pany all reaching the square, the possibility o f operating cars 
over the old route had become very small and something had 
to be clone to avoid the delays that occurred several times a 
day through blockades. 

Meetings of the directors of the Cleveland E lectric w ere 
held both Wednesday and Thursday afte rnoon s, President An­
drews havin~ hurried back from a trip to New York and 
Rochester to be present. Nothing, how ever, was given out as 
to the proceedings and the officers would not even intimate what 
the subject was of their deliberations in advance of a possible 
meeting with the City Council, which had clelayecl further low­
fare proceedings pending a r eply to the semi-arbitration propo­
sition made to the board. Some of the directors have pro­
posed to fight the matter out a-l ong the original li nes, it is said, 
but the more conservative element of the board has been wi ll ­
ing to wait until there was a tendency on the part of the admin­
stration toward a m or e reasonable settlement than it has y et 
been willing to consider. 

---◄·♦·----

OPERATING CHANGES AT MANSFIELD, OHIO 

On Dec. 1 the operating departm ents of the Mansfield Rail ­
way, Light & Power Company's city lin es ,.mcl the interurban 
road between Mansfield and Shelby and Bucyru s wi ll be con­
solidated. Sidney A. Foltz, genera l manager of the city lines, 
w ill become divi sion superintendent o f the interurban lin es 
forming the Ohio Central divi sion of the Cleveland, South­
western & Columbus Railway Company. 'Mr. Foltz succeeds 
D. H. Lavenberg, of Galion, who resigned hi s position hecause 

of ill health, This change a dds 30 miles of road to thi s di vision, 
making 50 mil es in a ll. J. K. Gray, who has resigned as super­
intendent o f the vVes tern Ohio, wi ll be assistant superintendent 
of thi s di vision and the headquarter s will he moved from Galion 
to M ansfield. The Cleveland, Southwestern & Columbus is 
getting its operating departments centralized and in shape to 
take care of the extensive lines that it has acquired and is 
building a t the present time. \Vhen the Cleveland, Ashland & 
l\Iansfielcl line is completed the system wi ll be a large one. 
There are still prospects fo r a Columbus extension which will 
place it in a still m or e commanding position . 

-----·♦·•----'-

STREET RAILWAY PATENTS 

[This depar tment is conduc ted by Rosenbaum & Stockbridge, 
patent attorneys, qo Nassau Street, New York.] 

UNITED STATES PATENTS ISSUED NOV. 12, 1907. 
870,56-1-. Third-Rail E lectric R ailway System; Charles 

Kozes nik, New York, N . Y. App. fi led June 16, 190-1-. R ela tes 
to that class o f third-rail s composed of separate sections which 
a re in circuit only when the contact shoes of the cars are bear­
ing thereon. 

870,590. Dust Preven te r ; Dalclwin F. Schirmer, 1nclianapolis, 
Ind. App. fi led Nov. -f, 1905. A shield moun ted under a car 
or other vehicle slightly above the roadbed to prevent the dust 
rising. 

870,591. Street Railway Curve Sweeper and Lubricator; 
. David P. Small, M oun t Oliver Borough, P a. App, filed Sept. 
6, 1907. Relates to a dev ice fo r sweeping a nd lubri cating the 
groove r ail s at curves, crossing and in te rsections on st reet 
rai lway t racks. 

870,618. Underground Railway System; J acob H. Farrar, 
Chicago, 111. App. fi led March 18, 1907, An underground rail­
way system u tili zing space underneath sidewalks ins tead of 
under the streets. 

870,621. Electric R ailway Signaling System; N" orman P. 
Fraser and vVilliam Gribben, Carsonville, Mich. App. filed 
May 17, 1907. Means whereby tra ins may r ece ive warning when 
th ey approach within a_ da nge r limi t. l\Iake use o f special sec­
tion third-rail s. 

870,622, Electric Signaling System ; Willard FL Gi lman, 
Medford,. Mass. App, fi led Oct. 31, 1906. A railway signal 
system o f the type in which communication is had to various 
points along the r oadway over a signal wire. A parti cula r sta­
tion of th e line is r esponsive by mechani sm acting with cur­
rent pulsations of a certain character. 

870,755. Trolley- P ole Guid e; Lewis A. Allen, Passaic, N. J. 
App. fi led Aug, q, 1907, A roller of hour-glass shape is im­
pelled in to position to guide the trolley wheel on the wir e hy 
te nsion on the operati on co rd. 

870,802. Vehicle Co ntrol System ; Norman 'vV. Storer, Pitts­
burg, Pa, App, fi led J a n, 3, 1906. l\I eans for maintaining an 
equal di st ributi on of weight upon the several pairs of vehicle 
t ruck wheels during the start ing period, 

870,806. Fluid Pressur e Drake; vValte r V. Turner, Edge­
wood, Pa. App. fil ed April 12, 1907. A d oubl e check valve 
devic e compri sing a casing containing a doubl e head valve 
pi ston and hav ing an inlet por t int ermediate the pi ston heads. 
and an outl et por t communicating wi th each check valve and 
controlled by the r espec tive pi ston heads. 

870,Srti. V ehicl e l\Iotor Control System : William Cooper, 
Wi lkinsburg, Pa. App, fi led Jan. 3, 1906. P rovides m ea ns for 
r egulating the to rque app lied to the several pairs of wheels 
that a maximum accelerating force is insured. 

870,Rµ. Anti-Rail-Spreading D evice · and Gage; Zachariah 
L. Pi erc e, Hanna City, Ill. App. fi led Oct. 29, 1906, A pair of 
thrust-pl ates engage the opposite end s of two tics and have 
rail-engaging bars adjustably attached thereto. 

870,889. Paving Block ; A lexander K ell ey, Wilmingto n, D el. 
App. filed Jan. 23, 1907. A paving block hav ing a tongue 
adapted to fi t between the base and head of a stree t-r ailway ra il. 
The block is reversible so that when one surface has worn 
away, it m ay be r ever sed and r ela id. 

870,992, Railway Switch; J oseph F. R eese am! Court L. 
Miner, Luc erne, Ind. App. fi led March 6, 1907, Detai ls of 
constr uc tio n of a switch a dapted to be t ripped from a movi ng­
ca r. 
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870,999. Trolley Harp; Samuel T. Simmons, Columbus, 
Ohio. App. filed April 16, 1906. The trolley wheel swings on 
an axis in vertical alignment with that of its pivoted support 
through a limi ted angle. 

871,065. Metallic Railway Tie; Albert L. Moorhead, Tellu­
ride, Col. App. filed March 23, 1907. Comprises a cast metal 
body having large end blocks uni ted by a r educed connecting 
portion, said end blocks having seats in their upper faces for 
the .reception of track rails and upon their lower or bottom 
faces longitudinally extending depending ribs to prevent them 
from slipping or creeping. 

----·♦·----

PERSONAL MENTION 
l\IR. R. MEIGHEN was elected a director of the Montreal 

Street Railway Company at the annual meeting of the share­
holders, which was held last week. 

MR. ROB ERT E. WATSON has resign ed the presidency of 
the Columbus Railway, Light & Pow er Company, of Columbus, 
Miss., to take effect immediately, and Mr. C. F . Sherrod, a 
local business man, has been elected in his stead. 

MR. J . W . McFARLAND has been appointed general super­
intendent of the Macon Railway & Light Company, Macon, 
Ga. Mr. McFarland is well known in elect ric r ailw ay circles, 
having formerly been general superintend ent of the Chattanooga 
Electric Railway Company, of Chattanooga, Tenn., for ten 
years. Previous to that he was general superintendent of the 
Savannah Electric Company for eight years. 

MR. G. C. KILLEEN has resigned as master mechanic of 
the New J ersey & Pennsylvai1ia Traction Company, of Trenton, 
N. J . Mr. Killeen has had extended mechanical experience in 
both city and interurban service, having previously spent six 
years with the Public Service Corporation of New Jersey, 
during three years of which he was employed as foreman of 
the armature and controller department and one year as super­
intendent of rolling equipment in District No. 4, covering some 
of the most important territory operated by the company. ·--...Mr. 

/' Ki lleen has not yet m ade any definite pl ans for the future. · 

MR. BERNARD CORRIGAN, JR. , son of l\Ir. Bernard Cor­
rigan, president of the Kansas City R ailway & Light Company, 
of Kansas City, Mo., is dead, aged 26 years. Mr. Corrigan, Jr., 
succumbed to t1yphoid f ever, and the father is nearly prostrated 
at hi s loss. The young man graduated about fo ur years ago 
in law at Michigan University, but had n ever practiced. In­
stead he turned his atten tion to purely business affairs, becom­
ing connected with the Midland Mining Company, with coal 
properti es at Novinger , Mo. Quite recently he had been elected 
president of the company. Mr. Corrigan is survived by a widow, 

"'-.. , who was fo rmerly Miss Gladys M. J ones, to whom he had only 
.been married about five months. 

MR. WM. J . SMITH, gener al manager of t he Titusvill; 
E lectric Tract ion Company, of Titusville, Pa., was elected 
president and a director of the company at a meeting held 
Nov. 22, 1907. Mr. Smi th is also president and a director of 
the Federal Gas Company and of the Titusville Gas & Power 
Company, of Titusville. In 188-1-, as a boy of twelve, he entered 
the service of what is now known as the Public Service Corpo­
ration of New J ersey, act ing in various capacities un til 1894 
when he became connected with the Staten I sland Elect1ri c R a.i l­
road. Later, Mr. Smith became superin tend ent of the Staten 
I ,land Midland Railroad, and in 1903 was appointed general 
manager of the Titusville E lectric Traction Company. 

MR. WARREN S. HALL, vice-president and general m an ­
ager of the Lehigh Valley T ransit Company, of Allentown, P a., 
has resigned, the resignation to tak e effect Dec. I. Mr. Hall 
has also resigned as director of the A llentown Electric Light & 
Power Company, the resignation to become effective at the con­
venience of the board of directors. T he duties of vice-presi­
dent and general manager of the Lehigh Valley Transit Com­
pany will be assumed by Presid ent R. P. Stevens. Mr. Hall 
becam e general manager. of the Lehigh Valley Tran sit Com­
pany May IO, 1904, when the company was still under the 
control of the Lehigh V aley Traction Company. When still 
a young man Mr. Hall assumed control, as general manager, of 
the stree t railway lines in Hudson County, N. J . This was in 
1892. In New Jersey he served under Mr. David Youn g, a 
director of the Lehigh Valley, and was appointed to the latter 
company from the North Jersey Street Railway. 

JVIR. WILLIAM WHARTON, JR. , president of William 
W harton, Jr., & Company, o f Philadelphia, died at his home 
in Germantown, Nov. 26, at the age of 78 years. He had been 
ill for some eight months and the immediate cause of his death 
was heart trouble. Mr. \V har ton has long been prominently 
associated with the st reet r ailway business and has contributed 
greatly to its success by his inventions connected 'with track 
construction, many of w hich date back to horse car days. Dur­
ing the period of cable development William Wharton, Jr. , & 
Company built, as coo.tracto rs, a number of the important roads 
in the East. Mr. W harton w as one of the fi rst to r ecognize the 
value in this country of manganese steel for points subject to 
great wear, and a considerable part of his later business life 
was devoted to improvements in maganese steel r ails and 
special work. He belonged to an old Philadelphia family and was 
a brother of Mr. Joseph \:Vharton, who has also been prominent 
in the iron and steel industry in P ennsylvania and is president 
of the board of managers of Swarthmor e College. M r. Willia"m 
Wharton has attended a great many meetings of the American 
Street and Interurban Railway Association, and has been a 
member of the executive committee of the Manufacturers' Asso­
ciation since its organization. 

SIR J. CLIFTON ROBINSO N, accompanied by Lady 
Robi nson, was a passenger on the steamer Mauretania, which 
arrived in New York last week. Sir Clifton is managing director 
of the London United Electric Tramways Company and is on 
a trip around the world. He expects to be away five or six 
mon ths on the trip. This is not his first visit to the United 
Sta tes as during the eighties he was engineer for The Los 
Angeles cable railway and presented a comprehensive paper on 

cable railways at a m eeting of 
the American Street Railway A s­
sociation, at P ittsburg, in 1891. 
D uring an ea rlier visit he built a 
number of horse railways and 
fo r some time was connected with 
the Broadway & Seventh A venue 
Railway Company. His work in 
E ngland commenced in 1860, when 
he became associated with the late 
Mr. Charles F rancis Train in the 
construction of the first tramway 
in E urope, at Birkenhead. L at1er 
Sir Cli fto n came to Am erica 
w ith Mr. Train and remained 
he r·e for five years engaged in 

SIR CLIFTO N ROBINS ON. street railway construction. In 
1871 he returned to Europe, 

where he became associated with the Cork tramways ; in 1875 
he was appointed general manager of tihe Bristol tramways, and 
later manager and secretary of the Edinburgh t ramways. In 
188--1- h e built the fir st cable !in!! in E ngland, the Highgate 
Cable Tramway of London. Later he spent several years again 
in America i"n connection with cable const ruction, as m entioned 
above, but in 1891 r eturned to England to instal the electrical 
equipment of the Bristol tramways, the fi rst line in Great 
Britain to be so equipped. O ther lines of which he has been 
engineer and manager are the Dublin Southern, Stockton, 
Middlesbrough and London United. He is now managing director 
for London United E lectric Tramways Company and Imperial 
Tramways Company, a director and engin eer of the Bristol 
E lectric Tramways Company and a director of the Metropolitan 
District Railway Company, the U nderground E lectric Railways 
Company, Ltd., of London, and the Corris Railway. He is a 
m ember of the Institution of E lectrical E ngineers, an associate 
member of the Institute of Civil E ngineers and was knighted 
in 1905 by K ing Edward fo r his public services in tramway 
construction. Sir Cli fton is also chairman of the t r ansportation 
section of the coming Franco-British Exposit ion, which is to be 
opened at Shepherd's Bush, London, next May. 

In an interview on the subject of municipal ownership 
of street railways during the present trip, Sir Clifton said: 
"Municipal ownership is a good thing if the transportation 
systems, while owned by the city, are operated by a private 
concern. If the operation of the system is left in the hands 
of the city there is danger o f poli tical influence and 
social pull. It is the fac ili ty with which municipalities 
can get mon ey, and their ut ter lack of responsibili ty in spending 
it, that causes them to carry passengers in England at I-cent 
fares without regard as to -whether th_e yea r 's work results in 
a loss or a profit." 




