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The Prospects for 1906 
A t no period in the history of electric railroading has the 

future for a coming twelve months seemed so frau ght with 

important developments as at the beginning of the present 
year. T he industry, which was not even in existence t wenty 

years ago, and ten years later had not emerged from the limita­
t ions which the use of direct-current systems of distribution 

entailed, now promises to gather a large number of the trunk 
lines of the country in its fo lds. This application of electric 
power to t runk line service, which has ever been one of the 

favor ite ideals of the electrical inventor , now seems measurably 

within accompl ishment. Certainly at no previous period has 
there been not only so much interest but so much actual work 
under way. T he New York Central and P ennsylva nia ter­

minals in New York City were under contract a year ago, and 

were in a sense obligatory, as local conditions would not per­

mit the use of steam power. This remark, however , does not 

apply to the plans of the P ennsylvania Railroad fo r its Atlantic 
City line, those of the Erie in Central New Yo rk, the elec­

tr ification of sections of the vVest Shore Rail road by the New 

York Central, the Long I sland Railroad work, or entirely to 
the plans of the New York, New Haven & Hartford Railroad, 

whatever they may actually be. 

Turning now to interurban and city electr ic railway work, 
we find on existing roads rapidly increasing gross earnings as 

compared with last year, although expenses of labor and ma­
terial a re high- higher in fact than fo r many years past. 
Upon this fac t certain managers have been disposed to take a 

somewhat gloomy view of the outlook. It may be that every­

thing which goes into electric railway operation costs more 

than it did last year, while fa res are no higher. We will admit 
as equally t rue that some lines have been built upon a mere 

speculative chance of traffic in regions where the population 

served would not justify the expense. That such roads have 
failed should occasion no surprise, but that the ordinary road, 

built at the present t ime with any regard to reasonable capital­

ization and traffi c return, is likely to prove a bad investment, 

we are by no means ready to admit . In a term of years costs 
even themselves up, and if copper is 2 0 cents to-day it may be 

I 2 in a few months. F rom a rational st andpoint , a property 
which returns a good rate of interest on the money actually 

invested is financially sound. The country is growing more 

populous and richer every day, there is growing necessity for 
quick transportation, and people have the money to pay for it. 

Success means getting next to the people, and at the beginning 
of the new year , when the outcome during the next twelve 

months is foremost i'n the minds of all, it ought not to be out 
of place to refer to the keynote of success in management. 

There is no other important business in which the receipts 
a re in so small units derived from so many individuals. 
The one point in which consolidated systems are some­
times weak is in keeping the local situa tions in touch. 

The prosperity of a road depends absolutely upon keep­
ing on fr iendly terms with the man with the nickel. 

The chap with the check book may get around to 
stockholders' meetings and kick, but he does not co ntribute 

much toward the dividends. I t does no good to explain to 

the locally enraged that the management would be pleased to 
give better service if it could do so and still declare its divi­

dend. U ntil the service is fo rthcoming the man with the 
nickel holds back unless spurred by necessity,. and no amount 
of argument or advert ising does any good. In spite of high 
expenses the road that stands closest to the popular interests 
will in the long run win prosperity in good times and in bad. 

In this discussion of st reet railway condit ions at the be­
ginning of 1906, we might add a few words in regard to this 
paper itself. A s in the past the STREET RAILWAY JouRNAL 

will endeavor to give to all of its readers the most accurate, • 
prompt and best a ll around service possible. It will discuss all of 
the subjects-technical, financial, operating and commercial-
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which affect the electric railway field, whether relating to 
city, interurban or heavy ele~tric railroading. It will give equal 
attention to any possible substitutes for electricity, such as 

gasoline motor cars, which may prove efficacious for solving 
the problem of light interurban traffic. It will maintain its 
practice of treating the most important of these topics editor­
ially, especially those which affect the operating force , and 

hopes to warrant the continuation of the favor which it~ read­
ers have always accorded it in the past. 

Annual Passes 
Just at present a wave is sweeping over the railways of the 

country in favor of the abolition, or at least the restriction, of 
passes of all kinds. Both steam and street railway companies 
have definitely announced their intention of adopting this plan 
with the beginning• of the new year. Among the former are 
the Pennsylvania, New York Central, Reading, Erie, Lacka­
wanna and Lehigh Valley. Among the street railway com­
panies which will enforce a similar policy is the Philadelphia 
Rapid Transit Company, which has discontinued all passes, 
except for officers and employees of the company, policemen 
and firemen in uniform and officials of connecting lines. In 
fact, in practically all cities where free transportation has pre­
viously been permitted-in certain cases, a much stricter draw­
ing of the lines will be enforced. 

There is no doubt that there has been a serious abuse of the 
pass privilege in the past, and we heartily endorse any steps 
which may• be taken to reduce or abolish it. The grant of a 
pass may often seem the easiest way to gain a man's friend­
ship, because nothing delights the average Amerjcan so much 
as the thought of getting something for nothing, and when 
the gift takes the form of a free use of a public service, it 
appears of much greater value than would its equivalent in 
money. The practice of companies in granting free trans­

portation has differed radically in the past, from the plan under 
which no passes are given even to officials and employees, as 
on the Boston Elevated, to that which the road is mulcted 
to the extent of free rides by any politician who can make 
a successful strike on the officers. We believe that the system 
has been greatly abused in this country, and that the present 
is an excellent time to reduce it. If a railway company is 
strong enough to take an advanced position in the matter it 

is desirable to do so. If it should not seem best to cut off 
all passes, at least a step can be made in that direction. 

The A. C. Railway Situation 
In another column we are glad to be able to present a very 

thorough and careful review of the a. c.-d. c. railway con­
troversy by Mr. Lamme, who certainly is able to speak from 
first-hand knowledge of the case, being no stranger to the 
various peculiarities of either type. In particular, he takes 

up the question of direct-current motors at high volt-
• age which has been recently raised, and looking at the 

matter from a purely practical standpoint, calls attention to the 
fact that in spite of the great desirability 'of higher voltage for 
the sake of economical distribution, the actual working pres­
sure has not been raised more than 100 to I 50 volts in fifteen 
years of ac tive railway development. Of course, a natural 
conservatism and the desire to use thoroughly standard appa­
rntus is not without its bearing on this situation, but Mr. 
L amme adds a plain statement of the somewhat serious diffi-

. culties involved in the design and use of d. c. apparatus for 
high voltage. He might well have added, that in spite of the 

voltage attained in some of M. Thury's constant-current ma­
chines their current capacity still remains very moderate. 

H e also di scusses, from the standpoint of a builder, the design 
of a satisfa ctory 1500-volt rotary converter, and points out very 
serious difficulties. The commutator problem in these machines 
is quite bad enough, even at the present moderate voltage. In 
addition, controlling apparatus for high voltage is rather seri­
ous business when large currents are to be controlled. Add to 
thi s the fact that even a 1500-volt distribution is only a pallia­
t ive measure in long-distance working, and the difficulties of 
the situation are obvious. 

One interesting feature pointed out by Mr. Lamme is that 
the measures required in designing a large a. c. motor for 
traction are of the very same kind demanded for successful 

d. c. working at high voltage. His article indicates, therefore, 
that so far as motors are concerned, the two propositions would 
be nearly at a stand-off, with . the a. c. motors losing 

somewhat in weight efficiency and hysteresis, and gaining 
considerably in the simplicity of the control. As regards the 

general scheme of distribution, he declares there is no 
comparison, and once the transfor~er is located on the car, 
the voltage on the working conductors can be almost anything 

one pleases, even up to 15,000 or 20,000 volts. This is the 
commanding feature of a. c. traction, that the voltage on the 
trolley line is independent of the limitations imposed by the 
motor. One may, in fact, abolish the feeding system and con­
nect the trolley wires directly to the high-voltage generators 
or the raising transformers. From an operative standpoint, 
the a. c. apparatus has the great advantage of having substan­
tially no really inefficient speeds, such as affect d. c. apparatus 
in the passage from series to multiple connections. In the 
kind of electric railway work now most acutely needing atten­
iion, this gain does not rise to immediate value, but in the 
large field of railro~d working its importance would be felt. 

So far as efficiency and cost of equipment is concerned, Mr. 
Lamme takes a conservative position. One point to which 
Le calls attention is the somewhat increased cost of single­
phase generators over polyphase generators of the same output 
and characteristics, and the need of close regulation of the 
generators in case of a. c. operation. In the single-phase 
roads now installed the generator is generally a polyphase 
machine with all the phases in use on the various sections of 
the line; but how easily this arrangement could be used in the 
more general scheme remains to be seen. A pure single-phase 
generator costs something like 20 per cent more than a similar 

!JOlyphase generator, so that the adaptation would be worth 
n~aking. 

So far as the general situation is concerned, our position 
has been many times stated. \Ve have preached high voltage 
en the working conductors in season and out, until we began 
to think of ourselves as a voice crying in the wilderness. 
Dut the world does move, and improvements are coming 
rapidly. vVe hold no brief for the single-phase series motor­
what happens to the energy after it reaches the car is from the 
wider view a minor consideration. If the series motor can 
best do the work, well and good; if it cannot, the polyphase 
motor is not dead yet. and the Leonard plan is by no means 
tc be despised. But a voltage that will enable 500 or moo kw 

to be delivered from overhead-working conductors at long dis­
tances is imperati,·e, if electric traction is to take the place 
·which its friends hope for it. A thoroughly operative 1500-
volt d. c. system is undoubtedly a step in the right direction, 
Lut after all a very short one compared to 15,000 volts, and 
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with the collection difficulty still to be dealt with. We do not, 
also, believe that the "third-rail system" is a finality in heavy 
iailway work. It has been immensely useful in certain cases, 
ar:d will continue to be so, but it is inferior to the trolley, and 
has been used only· because it was necessary, on account 
of the very heavy currents demanded at our "standard" level 
of railway voltages. The vital question at this particular 
moment is whether the single-phase series motor can make 
good its claims in working on a large scale. Mr. Lamme's 
comparison of it with the high-voltage d. c. motor points out 
the nature of the difficulties that must be met. They are by 
no means trivial, either in theory or in practice. The next 
few months should throw considerable light on the situation. 
Only actual work on a considerable scale can be relied upon 
to settle the practical aspects of the matter. The main issue, 
that of high voltage, does not stand or fall by the success or 
failure of any particular type of motor. 

San Francisco's Street Traffic Problem 
Some time ago the Merchants' Association , o.f San Fran­

cisco, undertook to make an investigation of the transporta­
tion and street traffic conditions in that city and with laudable 
enterprise engaged William Barclay Parsons to go over the 
situation and recommend a general plan for the improvement 
and development of the city's street and transportation ar­
rangements. Mr. Parsons made an exhaustive study of the 
problem and has presented his report, to which we devote con­
siderable space in thi s week's issue. Topographically the con­

ditions .existi1~g to-day in San Francisco are abnormal to those 
of any other city of the same size and importance in the world. 
The surface of the peninsula upon which the city lies is much 
broken by ridges and peaks, some of which rise to an altitude 
of 800 ft. , and the commercial and residence sections have 
spread up and over these ridges and hills seemingly in direct 
defiance of grades and topographical obstacles. There are 

many rows of houses in the best sections of the city located 
on streets with grades in excess of 22 per cent and before whose 
doors there has never been a wagon. On these streets the de­
livery of everyday supplies and household requisites are made 
from the nearest cross streets above or below. 

The persi stency with which the r esidential sections have 

gradually crept up the slopes of apparently inaccessible. hills 
has naturally created an enormous demand for transporta­
tion facilities whereby the hill residents can reach the business 
and commercial districts at th e foot of the hills, but it has 

concurrently increased enormously the mechanical difficulties 
in the way of supplying th is demand. Because of these grades 

, San Francisco was one of the fir st cities to turn to cable trac­
tion as a solution fo r her transportation dilemma, and it has 
to-day a greater mileage of cable roads than any other city in 
the wo rld. However, in comparison with the city's develop­
ment, the limits and shortcomings of the cable have made them­
selves painfully evident, and all of the new lines t!1at have been 
built within recent years, at least in the suburbs and in the 
less hilly sections, have been equipped for electric traction. 

During the past five years the city has grown enormously 
in population and in business and commercial activity and it 
now faces the very serious problem of remodeling not only its 
t ransportation ar ra ngements, but its general street conditions 
as well , or else th e city stands in danger of seeing a consider­
able portion of its wealth and business interes ts pass to less 
important suburbs across th e bay. These are the conditiom 
that Mr. Pa rso ns was called upon to investigate, and 

for which he was asked to recommend a feasible solution. 
In a nutshell, the report aims to show that the cables are 

not as necessary to San Francisco as they have appeared to 
be. It unqualifiedly recommends that all present form s of 
motive power, including steam, horse and cable, be aboli shed, 
and that one system of electrical operation be adopted and 
made uniform throughout the city. Mr. P arsons further 
recommends that thi s system be the overhead -trolley. Because 
the Merchants' Association has heretofore stood firml y opposed 
to overhead trolley wires in business districts, Mr. Pa rsons 
takes pains to review at considerable length the hi story of the 
more important sys tems of elec tric t raction, and particularly 
the development of the conduit system in New Yo rk and W ash­
ington. In urging aga inst the adoption of the conduit he gives 
two most excellent reasons fo r hi s opinion ; namely, that its 
introduction as a "par t of a growing system of rail roads means 
the entrance of a new fac tor in oper ation and th e dest royi ng 
of uniformity, and second, the operation of the condui t is 
known to be both expensive and to involve the possibility of 
troubles and delays not present with the overhead trolley. H e 
makes th e statement that one-third of the delays on the conduit 
system in New Yo rk are due to accidents to the conduits. As 
an ex pert, thoroughly familiar · with transpo r tation deve lop­
ment in thi s country and abroad, he was forced to conclude 
that the overhead t ro lley presents the only feasible substitute 
fo r cable traction on the street railways of San F rancisco. 
Coupled with thi s recommendation, however, he advises th e 
burying of all feed and transmission wires and the adoption of 
poles designed according to tire highest artistic standards with 
arrangements to combine arc lighting with the overhead sus­
pension of th e trolley. so that one pole will serve fo r both pur­
poses. In nar row streets where center poles are not possible 
he recommends attaching the wires to buildings by special 
ornamental ro settes. T his is good advice and entirely in ac­
cord with modern experi ence th at the presence of th e overhead 

trolley in city streets should not and need no t mean the di s­
figurement of the streets. 

The report recommends substituting the t ro lley fo r the cable 
on all lines where the gradients are not in excess of 14 per cent, 
as thi s is taken as a safe limit for operation by electr ic traction. 
Fo, the few lines that cannot be reduced to negoti able gradients 
the r eport suggests special solutions, whi ch involve in i011e or 

two cases a change of the routes to adj acent streets, and 
in other cases tunneling under the peaks of the hills and car­
rying the overhead t ro lley th rough these tunnels. T he tunnels 

would be reached from the surface by elevato rs and staircases. 
vVith the recommendations concernin g the changes in trans­
portation fa cilities an ingenious scheme is proposed fo r ren­
derin g the streets in the hill districts access ible to vehicle 
traffi c. Thi s includes the plan of terracing the streets so that 
the roadways will climl;> the hills by a series of winding 111 -

clines with easy gradients. 
Because the Merchants' Association had set its hear t on 

having the condui t system adopted in San F rancisco and 
wanted Mr. Parsons to concur in thi s opinio n, we regret to 
note from th e newspaper repo rts that some of the gentlemen 
instrumental in securing his services are inclined to hold that 
they have. been "gold bricked." I t would appear that the only 
way in whi ch to avoid the troubles such as Mayor Dunne and 
the gentlemen of San F rancisco have brought upon themselves, 
would be, when publi c-spirited offi cials want in fo rmation about 
t ransportat ion matte rs. they had better apply to exper ts who 
do know much about the subject. 
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POWER GENERATION AND DISTRIBUTION ON THE SYSTEM 
OF THE PUBLIC SERVICE CORPORATION OF 

NEW JERSEY-I 

T he Public Service Corporation of New Jersey, whose head 
offices are in Newark, presents a striking example of the tend-

rIT! 
I'' 

termed single engineering. The Public Service Corporation 
now controls, through a long series of purchases and mergers, 
practically all of the electric lighting, power, gas and street 
railway utilities of the larger portion of the State of New 
Jersey. The benefits to the public in this instance have been 
many, resulting in lower rates for light and power, better street 
railway facilities and longer rides, and a far more reliable and 

CROSS-SECTION, MARION POWER STATION 
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PLAN OF IIL\RION POWER STATION 

ency to merge public utility enterprises for the purpose of 
securing the benefits of single management and what might be 

dependable service in the supplying of elect ric light, power, 
gas and electric rai lway transportation. 
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THE MARION (HACKENSACK RIVER) STATION 

During 1903, in order to obtain increased power-generating 
capacity and also to secure a better arrangement of the then 
existing generating and distributing centers, the engineers of 

SECTION OF BOILER ROOM, MARIO N STATION 

the company undertook the task of practically remodeling the 
entire power scheme, including the rearranging and di scard­
ing in part of some of the older stations that had been inherited 
by the parent company through the merging of the underlying 
properties; the establishing of new and more adv antageous 

The station is well located with respect to the present cen­
tral station and sub-stations and the districts to be supplied. 

The building is substantial, though severely plain, no at­
tempt having been made to gain architectural beauty. T he 
walls are of red brick, except at the east end of the engine and 
switchboard building, where the wall is temporary and consists 

FLAi\IE l'L\ TE AN D ASH-PIT BELOW BOILE RS 

of corrugated iron la id on a light framework of steel. T he en­
gine room wall s a re lined to a heigh t of about 20 ft. with white 
enamel bri ck, and fo r the rest of the height with a light buff 
bri ck. 

The boggy nature of the soil required care in the construe-

. l 

EXTERI O R MA RI ON STATION 

di stributing centers; and the building of a new 13,000-kw 
power plant in the North Jersey section to care for the 
rapidly increasing business in this territory. This station is 
located at Marion, N . J., on the Hackensack River, where the 
corporation owns a tract of a·bout 14 acres on the Hackensack 
Meadows between the river and a branch of the Pennsylvania 
Railroad. The Hackensack River gives · excellent tide-water 
facilities for coal delivery in addition to direct connection with 
two steam roads. 

t ion of f\mncl alions, whi ch were built on reinforced concrete 
caps laid upon 3-ft . piling. 

T he engine room is 43 ft. x 150 ft. T he boiler house is in 
two compl ete sections with a brick wall partition, and the two 
rooms together are 150 ft . x II5 f t. The switch and cable 
building is in reality a lean-to against the engine room wall 
and conta ins also the engineer 's offic e. This addition is 21 ft. 
X 150 ft. 

The generating equipment comprises two 5000-kw, 13,200-
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volt, 25-cycle, three-phase, and one 3000-kw, 13-200-volt, 60-
cycle, three-phase, General Electr ic Curtis turbo-generators. 
Provision for an additional 3000-kw un it is made in the present 
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DIAG RA l\I SHOWING SWITCHBOARD WIRING, MARIO N STATION 

engme room, A t the bottom of the vertical turbine shafts 
there are bearings adjustable in a vertical direction, an<l the 
thrust of the revolving shaft is taken by a film of water con­
stantly suppli ed by a pump at a pressnre of about 800 lbs. 

SECTI0:-1 

been made at this time for the supply of inlets for the ultimate 
capac ity of the plant to 64,000 kw. 

The condenser outflow is led at an angle and away from the 
intakes into the river, below grade, by a 12-ft. x 12-ft. race-

'I 

FLOO R AND \VALL DUCTS, MARION STATION 

The foundations of the turbo-generators a re worth specia l 
mention. They consist of a system of reinforced concrete 
a rches permitting a free flow of the rive r immed iately below 
the turbines, there being a series of 36-in. clay pipes connecting 
with the river. These pipes turn downward at the edge of a 
dock at the river front, and are hung in position by cross beams 

way, which has sides of sheet piling, bottom of concrete and 
is planked over on top. 

A unique feature of the station is the double condenser built 
by the \Vheeler Condenser & Engineering Company for the 
5000-kw turbines. Each condenser has IO,ooo sq. ft. of sur­
face, or 20,000 sq. ft. to each 5000-kw unit. The top row of 
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tubes in each condenser 1s used as a ,dosed feed-water heater, 
the water flowing thence to the open Cochrane heaters, of 
which there are two of 6000-hp each. The 3000-kw turbine 
condenser has 12,000 sq. ft. of surface. Each turbo-unit has 
a duplex Edwards direct-driven suction valveless air pump, 
supplied by the Wheeler Company. This pump is 12 ins. x 30 
ins. x 14 ins., and is used as the •condenser and air pump. 

There are two 125-volt exciters, each of 75 kw., direct con­
nected to small horizontal Curtis steam turbines. One of these 
generators is sufficient for the entire present equipment. These 
turbines are non-condensing and exhaust into the open heaters. 

The exhaust from all the steam auxiliaries goes into a main 
leading into the open heaters, and by means of a divided box 
in this main between the two heaters, the inlet to each heater 
can be proportioned as desired. 

A leader is taken from between the stages of the large tur­
bines at about atmospheric pressure and nm direct to the open 

Nute: 
Oround Detecto 
~l"""i.dh'"° 

There are three vertical Warren boiler-feed pumps, each 
14 ins. x r 1 ins. x 12 ins. stroke, running 50 to roo strokes per 
minute, capable of delivering 980 gals. per minute. Each has 
an 8-in suction and 7-in. discharge. The auxiliaries in this 
station are all steam driven and run non-condensing, utilizing 
the exhaust from them to the fullest extent for heating the 
feed water. The amount of such exhaust steam, however, in 
the turbine plant is not sufficient to raise the temperature more 
than 50 or 60 <legs., so provision was made to bring this tem­
perature up as stated. 

In addition to the advantage o{ feeding hot water to the 
boilers at a constant temperature, there is considerable econ­
omy secured by this use of steam after it has done work 
from boiler pressure to atmospheric pressure in the turbine. 
Both the sensible heat and all of the latent heat is utilized in 
the heater while the only further work steam could do when 
used expansively in the turbine, is that due to difference of 

ARRANGEMENT OF SWITCHING APPARATUS, MARION STATION 

heaters. This is to raise the temperature of the feed water up 
to 2IO or 212 <legs. 

The system of feed-water supply consists of the following 
parts: The Edwards air pump receives the water of condensa­
tion from the condenser and returns it to the open heater, 
which acts as a hot-well. The heaters are of sufficient capacity 
to store a IO-minutes' supply to the boilers. In the run be­
tween the air pump and the heater is a primary heater in the 
top rows of tubes of the surface condenser. 

The water is forced through these condenser tubes, and by 
virtue of their contact with steam upon its return to the con­
denser, the water is heated to the full temperature of the 
vacuum; it is then led to the open heaters. The complete cir­
cuit of the system in feed water is from the boilers to the tur­
bines as steam, from the turbines to the condenser, condenser 
to pump, pump through primary heater, primary heater to open 
heater, open heater to feed pump, and feed pump to boilers. 
The entrained air escapes from the discharge of the Edwards 
air pump through a 12-in. riser carried above the water line. 
Feed water is supplied from either the city mains or from 
spring water on the property. 

temperature from atmosphere to 28 ins. of vacuum. The 
amount of steam used for this purpose from the turbines will 
depend, of course, upon the proportions of station lead to steam 
obtained from the auxiliaries, this being controlled by a hand 
valve with a back-pressure valve in the line. 

There are fifteen Babcock & Wilcox 600-hp boilers, five 
boilers being in a half section supplying the smaller stack, and 
ten boilers in a section for the larger stack. Except the outer 
or half-section row, the boilers are back to back, the flues being 
of brick and below the boilers, sealed with cement. The flue 
dampers are iron plates swung on a vertical axis, and are at 
an angle when closed. McClave grates are used. There are 
no mecha1~ical stokers, but provision has been made so that 
if desired they can be installed later. 

Below each boiler is a flame plate, consisting of a slab of 6-in. 
reinforced concrete supported on each end on iron g irders. 

The steam piping is all overhead and is suspended from the 
structural steel framework, permitting free movement of ex­
pansion. So-called Van Stone joints, supplied by H. VV. Kel­
logg, with vulcabeston gaskets are on all the 6-in. auxiliary 
mains and the IO-in. line steam feeder lines. All nms are 
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curved to guard against strain ing joints . Chapman valves a re 
on all steam connections except valves below 4 ins., where 
Hancock globe valves a re used. T he blow-offs a re connected 
to the fe ed-water lines as an emergency source of feed-water 
supply to the boilers. T he pipe covering on the superh eated 
lines is 3 ins. thick, of 85 per cen t magnesia, laid on in 1¼-in. 
thicknesses, plastered with a ¾ -in. laye r of asbestos compound 
and then covered with 8-oz. duck sewed on. T he other steam 
piping is sectional covering. The reli ef valves on the 5000-kw 
ex haust is a 36-in., and on the 3000-kw turbine a 30-i'n. Blake 
va lve. 

T he coal is handled by electrically-operated machinery from 
the supply pile to the storage pockets over the boiler floor space, 
and is then let down on the fl oor by local coal chutes controlled 
by the fireman. T he ashes drop from the g rates into steel 
hoppers lined with concrete to conduct the ashes to chutes, the 
openings of which a re contro lled at will. Ash cars on stand­
a rd-gage tracks receive the ashes direct from the chutes and 
convey them away from the plant. 

WIRING 

T he cables from the generator to the generator busses, the 
exci ter wi r ing and the general current controlling wiring and 
apparatus is shown in the accompanying illustrations. 

T he three. conductor cables from the generators are all lead 
in ducts imbedded in the stat ion floor to the basement. of the 
switch build ing, thence exposed along the wall to the respec­
tive sectional bus. T he system of busses of fl at copper bars 
are separated one from the other by brick chambers. F rom the 

TWO TURBO UNITS I N COURSE OF E R ECTION, MARIO N 
STATION 

busses leads are taken to the respec t ive circuit-breaking oil-pot 
switch es, the triple circuit-making and breaking copper rods 
being mechanically operated and electrically controlled from 
th e operating board. 

The instrument panels and operating bench are placed at 
one end of the present top floor of the switchboard building 
and on a level with the gallery, which is on one side and end of 

V I E W IN TURDINE ROOM , MARION STATI ON D U R ING 
CONSTRU CTION 

the engine room and interconnects the turbines. The operator 
can overlook the generators and fa ce his operating bench at 
the same time. 

The generator supply to each bus is controlled by an oil cir­
cuit-breaking' switch, also with remote control , and which has 
the auxili ary time limit and r everse-current relays in circui t 
for protecting the generators and system. From the bus-bars 
the current passes to the floor above by separate cables. each 
being in circuit with an oil switch and connecting to the feeder 
circuits. E ach circuit from a generator has two mains. one of 
whi ch can be connected to an adjacent sectional bus .. wh ich are, 
however, kept normally closed by clip swit ches. 

The feeder circuits pass dmvnward th rough ducts to the 
basement and fan into a series of pull boxes and thence to the 
cable wall and underground conduits, each being prote: ted by 
General E lectri c lightning protectors, which also take care of 
any unusual ri se in voltage. 

Current and potential transformers supply the inst rument on 
the panels near the operating board, so tha t only low Yoltage is 
in the vicinity of the operator. The current transformers a lso 
operate the automatic control of the circuit-brea1'ing switches. 

The cables are insulated with rubber cover ings. ex cept when 
they are a continuation into the building from underground. 
In these cases the cables are rubber core with paper insulation, 
protected with lead covering. T he cables pass into cable bells 
on the second floor, each of the three leads being carefully 
brought away from each other and taped, and the bell filled 
with insulating compound. 

A ll the current fr01:1 the exciter sets is brought t o the low­
tension board on the operating floor and distributed and con­
trolled from there. 
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A novel feature in the equipment of the switch and cable 
building is the 100-kw General Electric motor-generator set 
consisting of three machines. There. is an a. c. synchronous 
motor of 600 volts, 25 cycles, supplied by static transformers 
stepping down from 13,200 volts. On the same shaft is a d. c. 
125-volt and a d. c. 500-volt machine, both interchangeable as 
motors and generators by a method of switching. 

The purpose of this special set is to obtain any possible de­
sired current for testing work. It is possible to take trolley 
current and generate a. c. 600 volts or 13,200 volts fo r t esting, 
or use 125 volts d. c. for exciter current or fo r lighting the 
station. Driving by the a. c. , the 500 volts d. c. can be used 
fo r operating the coal handling or the crane motors. Or it is 
possible to drive the set with 125 volts d. c. from an exciter 
and use either 500 volts d. c. or 600 or 13,200 a. c. fo r testing. 

The operation of this station will greatly relieve the heavy 
demand for energy on the other central stations of the cor­
poration and provide a reserve in case of accident to any of the 
plants. In an ea rly issue will be published addi tional deta ils 
of the power generation and distribution on the P ublic Service 
System. 

Special mention should be made of the courtesy received 
from Dudley F arrand, general manager; J ames T. W hi ttlessey, 
chief engineer , and Mr. Vassa r, assistant engineer, for the 
facilities and in fo rmation afforded in the preparation of this 
article. 

-----<IH♦•-+----

ELECTRIC RAIL-WELDING IN CAMDEN 

A considerable number of the visitors to the P hiladelphia 
convention last October crossed the r iver to Camden to visit 
the system of the P ublic Service Co rporation in that city, and 
also to inspect the electri: welding of j oints which was being 
carri ed on at that time. During the last few months the L orain 
S teel Company .has been complet ing a contract fo r the electric 
welding of 3087 rail -join ts on the South J ersey division of the 
P ubli c Service Corporation. About one-third of these j oin~s 
were in the city of Camden proper, while approximately the 
other two-thirds were on the Haddonfie ld and Moores town 
divisions of the company. In Camden a portion of the rail, as 
shown in Table II. , is laid in asphalt , with Belgian block along 
the rail, a part in brick and a part in macadam. On the other 
two divisions all of the track was in macadam. On these two 
latte r divisions a high-speed interurban service is run. The 
work has been carried on under the direc tion of P. Ney \ Vi lson, 
supervisor of the company, and the result of the electric weld­
ing, acco rding to the company, has shown a marked improve­
ment both in the riding qualities of the t rack at the joints and 
also in gro und return. 

A ll of the j oints welded were in a more or less battered con­
dition, so that the joints had to be raised before being welded. 
T his was done by raising the receiv ing rail so that the lowest 
po int in this rail was level with the head of the abutting rail, 
a fter whi ch the elevations were ground off with a corundum 
wheel. I t has been found that the electric weld holds the rail 
absolutely firm and that the rolling of wheels across the j oint 
since the work was fi n ished has tended to make the j oint 
smoother than it was immediately after the welding. It is true 
that hy grinding off a por tion of the head of the rai l some of 
its wearing qualities are sacr ificed. T he exper ience at Cam­
den, however, has been that thi s is necessa ry and that th e 
battered end of the rai l must be ground level before a good 
joint can be obta ined. 

J:able I. shows a summary of the cost of electrica lly welding 
these joints, including contract price of $5.25 per joint. T able 
II. shows the cost per join t, type of paving, type of rai l section 
and number of joints welded on each of the five streets on 
which the work was done. As will be seen from these tables, 

the cost per j oint varies from $6.632 to $10.438, with an aver­
age of $7.635. T hi s price, however, should be considered in 
connection with the maintenance charge of the joint with 
which thi s price is compared. Mr. Wilson, for example, esti­
mates that the li fe of the welded rail on the Haddonfield Pike 
will be eight years, whereas during the last two years with 
angle plate j oin ts this t rack has cost the company about $1 per 
j oint each year for tightening bolts and shimming. This main­
tenance work has only temporar ily relieved the situation, for 
each year the joint has been worse, and it was estimated that 
at the end of four years the rail would have been so bad at 
the join ts that the track would have to be relaid. In other 
words, it is expected that in this particular case, by electri cal 
welding, the li fe of the rail wi ll be practically doubled at a 
less cost than would have been required simply fo r maintaining 
angle plate j oints during the li fe of the rail. 

T A BLE I.-COST O F ELECTRICA L LY W ELDI NG 3087 J O I NTS I N 
CAM D EN, N. J . 

Cost of labor ,. .... ., .............. $7,031.24 
Cost of m aterial ....... , ..... ., . . . 581.09 

$7,612.33 
Credit from sal e of old fi sh -plat es and bonds. 2,816.59 

$4,795.74 
Cost of welding 3087 join ts, at $5.25 each ...... ., ............ 16,206.75 
Cos t of repl acing asphalt, 899.6 yds,, at $2.53; 117 yds., at 

$2,51 . .... , .. ... , .. .... ,, .. ,, ... , , , , ,, ., ,, , , , ,, ,. ,, . , ,, ,, ,, 2,569,65 

T otal cost of operation ... , , .. , , , . , , , . . , .. , ........ , , . , , , , , , , , , , . , ... . $23,572.14 
First co st p er joint , labor. ...... ,, .. .,.,.,, .. ,, . .,.,, .. ,,,, ... .,.,,,,. 2.277 
F irst cost per joint , material. ...... , ... ,,,,,, ...... , .. .,,,.,.,,,,..... .188 
F irst cost per joint, labor an d material. ... ,,,,,,.,,,. .. ., ... ,,,,,,., 2.465 
Cos t per joint, labor and mater ial, aft er credit is deducted ........ ., 1.553 
Final cos t p er j oint , all labor, material , weld ing an d asphalt charges 7.63:i 
Cost per mil e, under similar conditi ons, 30-ft. len gth s ...... ,, ..... _ 2,687.52 
Cost per mile, under similar co ndition s, 60-ft. len.gth s .,,, , , ..... , , . . 1 343 76 

T AB L E IL-COST PER J OINT. PAVING AND RAI L SECTI O~S O N 
T H E DIFFER ENT STREETS 

H addonfield Pike, 7-in. girder (P, S. Co., section No, 238 and Cambria 
No, 824; rubble stone on san d, 989 joints .. ,, . ., ..... ,,,,,,......... $6,684 

Moorestown Pike, 9- in . gi rder an d 7-in, girder (P, S. Co, sections 238 
and 200); rubble ston e on sand, 1128 j oins .. ., ........ .,.,....... . .. 6,704 

Broadway, 7-in. g irder (P, S. Co . sect ion No, 238), asphalt between 
r ails and part of shoulder, B elg ium blo ck along rail, on 6-in . con­
cr et e, 715 joints ; K aighn Avenue, 7- in. g irder (P. S. Co, section 
No. 238), br:cks between rails and shoulder , on 6- in. con crete , 64 
joints; total, Broadway and Kaighn Avenue, 779 joints........... 10,438 

S tat e Street and River Ro 2.d, 7-in. g irder (Cambria section No. 834) ; 
rubbl e ston e on sand, 191 join ts ........... . ................ , . . . . . . . 6,632 

To tal .. . .. ., .. .. , , , , , . ., ... ., ..... . ....•.. . ....... . ........... 3087 j oin t s, 7,635 

•• 
Santa Ana, Cal. , did elaborate honor to H enry E. Hun ting-

ton on N'ov. 22, the occasion being a fo rmal celebration of the 
opening of the magnificent new line of the Pacific E lectric 
Rai lway Company between Los A ngeles and that city. F lags, 
bann ers and bunting were everywhere in evidence. Many 
stores were decorated with the national colors, and on thor­
oughfare s everywhere fl ags were strung from house to house. 
T he parade presented the finest pageant ever witnessed in 
Orange Coun ty. T he opening of a st rictly modern standa rd­
gage electri c rai lway over 30 miles long with metropolitan 
service marks the beginning of a new era in th e progress of 
one of the richest and most promising sect ions of Southern 
Cali forni a, which has proved to be rich in splendid possibilities 
fo r freight and passenger traffi c. There were many fl oats in 
the parade, harmonious in the plan of representing the leading 
industries of Orange County. Peanuts, honey, small vege­
tables, potatoes, celery, sugar beets, dried frui ts. walnuts, ap­
ples, peaches, rais ins, alfa lfa . oranges, red chili peppers, poul­
t ry, peat fuel and dairy produ cts comp ri se a li st of the leadin g 
industri al activit ies of the coun ty. Old soldiers in the parade 
cheered Mr. Huntington, and an elaborate banquet was ten­
dered him in the evening. Following the pa rade in the fo re­
noon. \ Villi am E. Dunn, of the law department of the P acific 
E lectr ic Railway Company, respondeded happi ly to an address 
of welcome for the city. It is estimated that the rai lway com­
pany handled between 15,000 and 20,000 people for the cele­
brati on of the most eventful day in the hi story of Santa Ana. 
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EXPERT REPORT ON SAN FRANCISCO'S STREET TRAFFIC 
PROBLEMS 

The Merchants' Association of San Francisco some months 
ago engaged \Villiam Barclay Parsons, of New York City, the 
eminent authority on traction facilities for cities, to investigate 
the traffic conditions in San Francisco and recommend a gen­
eral plan for the development and improvement of the city's 
transportation and street traffic arrangements. Mr. Parsons, 
in his report, outlined a broad scheme for substituting the 
overhead trolley for cable on all of the street railway lines, and 
n·commends tunneling under the peaks of the hills where 
11ecessary to avoid grades in excess of 14 per cent. He does 
not believe the city as yet needs a subway. With the report 
is included an ingenious scheme for terracing the roadways on 
certain streets, so as to make them accessible to horse-drawn 

which can be adopted for the greatest convenience of the 
traveling public of the entire city, including, if you choose, a 
recommendation for all lines in the city. 

"The Merchants' Association has heretofore stood firmly op­
posed to overhead wires in business districts, and in renewing 
any of the present branches or existing lines believes none but 
the best possible system should be adopted." 

The report then continues: 
San Francisco is a city on the encl of a peninsula which has 

a width, from the Bay of San Francisco on the east to the 
Pacific Ocean on the west, of about 7 miles. The present limits 
of the city, which are formed by the water front on the east, 
north and west, and by the county line drawn straight from 
east to west on the south, give it a rectangular form, with an 
area of about 47 sq. miles. 

Topographically, the surface of San Francisco is much 

PRESENT CONGESTION OF CABLE CARS AT FOOT OF MARKET STREET, SAN FRANCISCO 

, ehicles. Mr. Parsons prefaces his report with the statement 
that hi s opinion had been asked regarding four "mai;1 points" 
or questions, which were framed in the following language: 

''First-As to the desirability of constructing a subway in 
this city for taking care of the future street travel, and the 
time when such subway should wisely be commenced-review­
ing the situation with a view to the future growth of the city, 
which, it is anticipated, will be very rapid. 

"Second-Should the subway be built upon Market Street 
only, the place where the congestion now most shows itself, or 
should it be built with branches to cover a more extended ter­
ritory? 

"Third- What, in your opinion, is the proper system to be 
used in rebuilding the Sutter Street line, if done to-day, with­
out regard to future subways or a single complete system? 

"Fourth- If the city desires to undertake the operation of a 
line of it s own on Geary Street, what system would you recom­
mend? The chief desire of the Merchants' Association is to 
know what is the most perfect and comprehensive system 

broken. One main ridge extends north and south substantially 
in the center of the peninsular, the peaks of which in many 
places have an altitude of 800 ft.. At the northeastern corner 
o { the city there is a sharply marked rise known as N"ob Hill, 
whose elevation exceeds 300 ft. To the east the surface falls 
away rapidly to about Dupont Street, while on the west the 
ground first descends and then rises on the eastern flank of the 
main ridge. 

The eastern portion of the city, especially immediately south 
of Nob Hill, is practically level, and the extreme western side 
lies on a comparatively uniform slope on the western flank of 
the main ridge. 

In the original plan of the city it was unfortunate that the 
striking features of the local topography were disregarded, and 
that streets were located without reference to gradients. Mar­
ket Street, the largest thoroughfare, however, beginning at the 
water front and running southwesterly, skirts the southern ex­
tremity of Nob Hill, and is nearly level for a distance of about 
2,½ miles , when it begins to rise. It is now, and of necessity 
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must always continue to be, the main artery of travel in San 
F rancisco. North of Market the streets have been laid out on 
a rectangular plan, running nearly north and south and east 
and west, · and making angles of about 45 <legs. with Market 
Street. To the southeast of Market the streets are also rec­
tangular, but parallel with and at right angles to it. 

WHERE GROWTH CAN BE PREDICTED 

The topography and the layout of the streets fix the com­
mercial and residential portions of the city. Commerce cannot, 
and consequently will not, follow streets which have gradients 
so steep as to be impossible or inconvenient for ordinary dray 
and wagon delivery. San Francisco may therefore expect to 
see the retail district follow the general line of Market Street 
and the streets immediately 
adjacent thereto on the north 
so far as the gradients are of 
a moderate inclination. The 
area lying to the southeast of 
Market Street and extending 
directly to the water front 
will probably be the whole­
sale territory, while the dis­
trict north of Market Street 
and to the east of Nob Hill 
will continue to be, as it is at 
present, the financial center. 

periods it can be stated that the population has been and 1s as 
follows: 

1895 .... ... .. .... ... .. . .. ' . . . . . . . . . . 332,000 
1900 ... . . .. ' . . ' .. ' . ' . . . . . . . . . . . . . . . . 342,782 
1905 ..... ... ... . ' .... . ... ... ' . . . . . . . 432,000 

The great development that has taken place during the past 
five years, which is very evident to one who vi sits the city at 
intervals, is shown by the above tabl e. 

D ENS I TY A LAR GE FACT O R 

In the matter of local transit , it is not so much a question of 
serving a total population as the serving of relative densities 
of population. From tables given in the report it is shown 
that the density van es between the maximum in di strict 43, 
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Portions of Nob Hill are 
now the location of some of 
the finest private dwellings 
in San Francisco, and on ac­
count of the view which the 
eminence affords, this site 
forms a most admirable one 
for such use and for still 
further development. Un­
fortunately, other parts of 
Nob Hill are given over to 
the Chinese quarter and 
buildings of an undesirable 
character, as the excessive 
street gradients make it im­
possible to convert such ter­
ritory into dwelling areas of 
the bes t type. The present 
residential district of N ob 
Hill is small, and while it is 
capable of being increased by 
removing the existing ob­
jectionable gradients in a 

l\IAP SH OWING CO MPA RATIVE D ENSITIES OF P OPUL ATION I N SAN F RANCI SCO 

way that I shall point out later, it is only large enough 
vide sites for a portion of the better class of residences. 

TH E NEED O F T RANS PORTATION 

to pro-

At present the territory which lies to the west of Nob Hill, 
to the north of Golden Gate Park, and to the south of the 
Presidio Reservation, is being covered by dwellings of high 
quality. Already a great part of thi s area is solidly built over, 
leaving the only territory open to a great development for res i­
dential districts, within the limits of the municipality, that to­
ward the south and southwest. If such local exten sion is hin ­
dered by lack of interurban communication, th e suburb s across 
the bay will receive an increased stimulu s and will se rve as 
dormitories for the future population, who will be carrying on 
their daily vocations within the city proper. 

The population of the city, as officially counted by the F ed­
eral census of 1900, is 342,782. The local school census taken 
at previous and following fiv e-year periods has served, when 
compared \.vith the F ederal census, to closely approximate the 
population as it stood in 1895, fi ve years before the F ederal 
census and fiv e years a fter , in th e present year. A t these three 

with 309 persons residing in eac h 100,000 sq. ft., to the 1111111-
mum in th e g reater part of di stri ct 36, where there are but 3 
persons per IOo,ooo sq. ft. 

In order that th e fi gures may be presented visually so as to 
give a bette r means of comparing tota ls than by a statement of 
figures, a map has been prepared and a ttached hereto, incli ­
cating by different degrees of shading the densities of popula­
tion as they exist in the present year . T he map shows the 
number of people residing per 100,000 sq. ft. of a rea (2.3 

acres) . 
ST R EET RAI L W AYS OF SAN FRANCISCO 

The local transit system c; of San F rancisco are owned by 
fo ur compani es, whoc;e names. together with the total miles of 
route of si ngle track, are as fo llows: 

Mil es of Miles of 
Name route t rack 

United Rail rna cl s .................. . 138.55 260.33 
Cali fo rnia Street Railway ................ . 5,37 1074 
Presidio & Ferries Railway ............... . 463 9or 
Gear Street, Park & Ocean Ra il way. 4.13 8.26 

15268 288.34 
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It is understood that the franchise of the last-named com­
pany has expired, and that the company is continuing in opera­
tion by temporary sufferance on th e part of the municipal au­
thori ties; but it is not necessary for me to enter into a discus­
sion of this question. This report will therefore continue to 
regard the Geary Street, Park & Ocean Railway Company as 
an actual organization. 

The above track mil eage is operated by four different 
methods, elect ricity, cable, horse and steam, as follows: 

Name Electric Cable Horse Steam 
United Railroads ....... 204.72 52.19 3-42 
Cali fo rnia Street R'y... . I0.,74 

Total 
260.3.3 

ro.74 
Presidio & Ferries R'y.. 6.oo r.25 9.01 
Geary Street, Park & 

Ocean Railway ...... . 8.26 8.26 

204.72 77-19 5.18 r.25 288.34 

T he traffic on these lines is increasing even at a higher ratio 
than the growth of population, as is always the case in a city 
whose commercial activity increases with the population. The 
fiscal years of the compani es do not exactly agree, and it is 
therefore imposs ible to give the exact number of passengers 
ca rri ed, nor is it necessary to do so, because for such an in­
vestigation as this the approximate totals suffice. It may be 
said, therefore, that all companies are now carrying paying 
passengers, exclusive of transfers, at the following rate per 
annum : 

United Railroads ........................... . 
Californ ia Street Railway ............ ....... . 
Presidio & Ferries Railway .................. . 
Geary Street. Park & Ocean Railway ........ . 

137,500,000 
8,650,000 
3,850,000 
3,970,000 

l 53,970,000 

In addition to the above there a re more than 40,000,000 pas­
sengers per annum who find it imposs ible to continue the jour­
ney by single car. and who receiYe transfers from the various 
lines as fo llows: 

United Railroads ............................. 38,500,000 
California Street Railway............ . ........ 1,600,000 
Presidio & Ferries Rail way .......... . •. . . . . . . . . l ,600,000 

HOW THE TIDES OF TRAVEL i\IOVE 

As an analysis ha s been made of the gistribution of the popu­
lation of San Francisco, so it wi ll be interestii1g to make an 
investigat ion of the traffic on th e surface lines. Taking Market 
Street as the backbone of the city, of the total paying passen­
gers carri ed on th e street r ailroads, amounting to 154,000,000 
per annum, 92,400,000 passengers are carried on the lines run­
ning to points north of Market Street, including such lines as 
l\IcAllister and Haight Streets, which run on Market Street 
as well as on streets north of it. Similarly, the lines that lie 
south of Market Street, including those of Castro and Valencia, 
carry 61,600,000 passengers. 

In the former system of railroads there are 78.76 miles of 
route and in the latter Sr.3 1 miles, including a repetition of 
the mi leage on Market Street according as it is used jointly; 
so that the number of passengers carried per mile amounts to 
r.174,700 in the former case and 757,600 in the latter. The 
traffic, therefore, on the northerly system, as compared with 
the traffic on what we may call the southerly system, is in vol­
ume in the ratio of 3 to 2. From these figures it will be seen 
that while one part of the city has a volume of traffic somewhat 
greater than the other, the difference is in accordance with the 
variations in population, and indicates no decided trend in 
either direction. 

The details agree with this general conclusion. Thus, the 
McAlli ster Street lin e, the one of the greates t travel in San 
Fran c: isco, has a density of about 2,000,000 passengers per 
route-mile, or about twice the average fo r all the lines in th e 
city. Thi s difference between the maximum and the average 
is unusually small and indicates a general distribution of travel. 

While su~h di stribution is a public convenience as avoiding 
excessive congestion, it shows the lack of any great traffic 
route, the volume of travel on which calls for, or would make 
profitable, an extraordinary outlay of capital. 

The Market Street system is made up of five different lines, 
all of which originate at the ferry, run along Market Street 
and diverge from it at McAllister, Hayes, Haight, Valencia 
and Castro Streets. In addition to the through lines there are 
five that come to a dead-end terminus at Market Street. Omit­
ting any interchange of passengers between the California and 
Geary Street companies with the United Railroads on Market 
Street, 50,000 passengers are compelled to transfer daily be­
tween the Market Street cars and those of the five tributary 
lines. This is a great inconvenience to the public. 

As to passengers coming to and going from San Francisco, 
the Southern Pacific Railway Company delivers at its station 
on Third Street, and the same company, together with the 
Santa Fe Railroad and the Key Route, deliver at the ferry 
houses at the foot of Market Street a steadily and rapidly in­
creasing number of suburban passengers. Such travel at the 
present time is substantially: 

Southern Pacific Railway ........... ......... . . 
Southern Pacific Ferry ....................... . 
Santa Fe Ferry .............................. . 
Key Route Ferry ................ : ........... . 

1,600,000 
20,700,000 

350,000 
5,300,000 

27,950,000 

Of thi s total, about 25,500,000, or, say, 90 per cent, are sub­
urban passengers, carried to and from San Francisco at the 
rate of about 70,000 daily. 

The existing railway system of San Francisco has two strik­
ing features: First, diversity of methods of operation, in which 
respect it is unique among the cities of the United States; and 
second, that it still retains the use of horses, as does no other 
city in the United States except Ne,v York. San Francisco 
also continues to use the cable, while in the other cities of the 
country it has long since been discarded, or efforts are being 
made to do so. 

E SSENTIAL REQUIREMENTS OF GOOD STREET CAR SERVICE 

The maximum efficiency is rendered by a transportation sys­
tem when the methods of operation are reduced to the simplest 
form with absolute uniformity. 

It is obvious that the greatest convenience to the public will 
have been realized when a passenger can take a car at an:r 
point and go to his destination on the same car without the 
annoyance and delay of transferring. Such an ideal arrange­
ment is not capable of entire realization , but any break in the 
operating arrangement places an additional difficulty upon its 
accomplishment. 

In the present state of the art of transportation, electricity 
is the most satisfactory means of applying power; it is clean. 
elastic. capable of producing high speed, easily controlled and 
economical. Steam as a power should not be permitted within 
a city's limits; horses are thoroughly inefficient: while the 
cable lacks elasticity and is defective in speed. The unfortu­
nate street gradients of San Francisco have apparently de­
manded the continued use of the cable. although it has been 
abandoned in other cities. Horses and steam can be easily re­
moved: and they should be removed, promptly. It ,Yill be seen, 
as will be shown later, that the cables are not as necessa ry as 
they have appeared to he. and that they. too, can be made to 
give way to a superior form of operation. I shall therefore 
recomm end to your association the abolition of all forms of 
motive power except electricity as the most radical and funda­
mentally far-reaching improvement that can be made to your 
local system. 

Believing that the method of operation for the sake of the 
traveling public should be of one type, so as to give it the 
highest elasticity, I shall couple the above recommendation with 
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the further one, that one system of electrical operation be 
adopted and made uniform throughout the city. The question, 
therefore, at once arises, how should the electricity be applied, 
whether by storage battery, by conductor bars laid in conduits, 
or by overhead trolley? Other methods have been tried, but 
nowhere as yet have experiments been on a sufficiently large 
scale to warrant generalization. The answer to this ques tion 
will dispose of the third and fourth heads in the letter of in­
structions as given in full at the beginning of this report. 

The above three methods of application in electricity have a ll 
been tried. The storage battery has been given an extended 
experimentation, but as at present constructed, or with even 
such means as now seem possible of application, there is noth-

In the case of New Y ork, the proposition to supplan t horse 
operation by mechanical means was undertaken at a t ime when 
all the main streets and many of the less important ones were 
congested by a great mass of telegraph and telephone wires, 
which, together with their poles, the municipal authorities and 
the publi c gen erally desired removed. The position was then 
taken by the authoriti es before any work was done, that on no 
account would any more overhead wires be permitted. T he 
company therefore introduced the cable on the impor tant thor­
oughfares and reta ined the use of horses on the others until 
the method of conduit operation had been perfected. 

This prohi biti on of overh ead trolley wi res covers only that 
portion of the city of New York now known as the borough of 

O R NAMENTAL SIDE TRO LLE Y P OLES W ITH ARC LIGHTS I N USE IN F RANKFO RT 

ing to justi fy its use; and the possibility of so doing may there­
fo re ·be disregarded, a t leas t until such time as some radi cally 
new fo rm of battery is devised. 

HISTORY OF T H E UNDERG ROUND CON D UIT 

Operation by conduit has been tri ed in three cit ies: fir st, in 
Bos ton, where it was a complete failur e, and where th e con­
duits were taken up and replaced by overhead trolley; second, 
in \ ;\T ashington; and third, in New Y ork. The adoption of the 
condui t system in the second-named place was the result of an 
.acc ident. The W ashington ra ilroads were fo rmerly a ll oper -

,. ? ted by cable, th e sub-structure fo r whi ch , including the tracks, 
,fh ad been laid in the most approved manner, a ll properly sub­
:~ drain ed. The main power house of the operating company was 

tlcstroycd a few years since by fir e. As the company did not 
desire to reinvest its capital in a means of operati on that was 
confessedly ineffective and expensive, and as the Federal au­
thoriti es would not permit the use of overhead wires, and 
fur ther , as the conduits had been so well built that it was only 
necessary to remove the cable and place within the conduit s 
the conductor bars and necessary elec trical connections, it was 
decided to equip the lines as a whole for conduit operation. 
T he very important feature is to be borne in mind, in thi s con­
nection, however , th at th e work was done, not on individual 
lines, but on the ent ire system. 

Manh attan. In the other porti ons of the city, which fo rm th e 
greater part of th e tota l a rea, and whi ch include at pr eseut 
about one-half of the population, no prohibition of overhead 
trolley wires has even been proposed, and all the rail roads i11 
such di stri cts are operated by means of them. T he ra il road 
sys tems of the city of New York are divided as fo llows among 
the several means of operation : 

Miles of T rack 
Overhead trolley . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 870. I I 

Conduit trolley .................................. 212.49 
H orse . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 99.74 

T he new work on conduits is pract ically limited to the con­
ve rsion of hor se lines in Manhattan , of which only 5.4 miles 
arc in hand at present, while <;>f overhead t rolley 15 miles a re 
ac tually in progress, with 35 miles projected. 

In connection with New York, it is exceedingly impor tant to 
point out , that while th ere is a la rge amount of t rackage ope r­
ated by condui t trolley, the spirit of uni fo rmi ty has been strictly 
mainta ined, and thi s sys tem is confined solely to Manhattan 
Island. T here is no effort on the part of the company to int ro­
duce the use of overhead w ires in the di strict now covered by 
the conduit lines; and the horse lines which a re confined to 
that same territory a re gradually being reconst ructed to con­
duit operation, except on those streets located near the water 
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front, where high tides would be apt to flood the conduits and 
thus prevent electrical operation. In like manner, in the dis­
tricts where the overhead trolley is the sole method of opera­
tion, no effort is made to make a change. Although the use 
of th e overhead wire is generally prohibited on Manhattan 

STR EET IN DARMSTADT, SHOWING METHOb OJ< ATTACHING 
TROLLEY WIRES TO BUILDINGS 

I sland, this prohibition is elastic and does not extend to pre­
vent the overhead trolley cars from the borough of the Bronx 
crossing the Harlem River and going to their points of destina­
tion in the upper part of Manhattan I sland, nor to prevent the 
trolley cars of Brooklyn from crossing the bridges over the 
East River. 

OBJ ECTIONS TO THE CONDUIT 

\ Vith the excepti on of \Vashington and New Yo rk, no other 
city makes any use of conduit operation, and for two reasons: 
Fi r st, its adopti on as part of a going system of railroads means 
the introduct ion of a new factor in operation and a breaking of 
uniformity; second, the operation of the conduit is known to 
be both expensive and as involving the possibility of annoy­
ance and delay not present with the overhead trolley. The 
condui t slot is easily blocked by extraneous substances or 
flooded by water. Pieces of hoop iron may fall through the 
slot and by making short circuits cause not only serious delays, 
but often considerable physical damage. In the event of such 
accidents, the delay in making repairs is more serious than 
with the overhead wi re. One-third of the delays on the con­
duit system of the surface street railroads of New York are 
due to accidents to the conduits. It would seem that it is only 
practicable to introduce the conduit economically when it can 
be done as in Washington- that is, after the result of an acci­
dent and under the extrao rdinary condition that nearly ~11 of 
the underground work had been about completed; or second, 
as it was done in a por t ion of New York, where no other form 
of elec tri cal operation ha<l been introduced. 

In respect to conduit and overhead systems, European prac­
ti <·e is simi lar in pri nciple to that described above. Although 

some electrical conduits a re to be found in a fe\; of the larger 
capitals, the amount of such work is comparatively insignifi­
cant, even in London, Paris and Berlin; while cities like Glas­
gow, L iverpool, Manchester and Hamburg have completely 
unified their systems with the overhead trolley. In all such 
cases the citi es a re larger than San Francisco, with narrower 
streets and with far g reater congestion of traffic. The com­
pelling reason is that better operation is secured and better re­
sults obtained for the same capital expenditure. Overhead 
trolley construction is the generally recognized standard. Ex­
periments along various lines are in progress to develop a 
method of supplying power that will retain the advantages of 
efficient operation without the use of overhead wires, and it is 
possible that some such method may be successfully devised ; 
but it will be many years before any system of this kind will be 
considered an approved success. 

THE USE OF THE OVERHEAD TROLLEY 

If the street railroad system of San Francisco did not exist, 
or if the Geary Street and Sutter Street lines were the only 
ones constructed, it is not even then certain that I should rec­
ommend that they be recon structed for conduit operation. It 
would be better to take the amount of capital that the addi­
ti onal cost of conduit construction would represent and apply 
it either to the building of additional lines or to the improve­
ment of the ex isting lines in the way of new equipment; be­
cause with a growing city it is often of great advantage to its 
development to have the transportation companies adopt a 
vigorous and aggressive policy in the way of extensions into 
new and sparsely built districts. Such a policy may readily be 
expected from corporations using the overhead trolley system. 

SPAN WIRES ATTACH ED TO BUILDINGS IN COLOGNE NEAR 
THE CATHEDRAL 

There a re many lines in all of our large cities which have built 
up their tributary districts to a high degree of density by push­
ing new trolley lines into virg·in territory. and thus in a way 
testing the district. This is a good policy and one that is quite 
practicable with the overhead trolley construction; but. with 
the excessively expensive conduit system, it can never be justi-
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fied, as the roads would go into bankruptcy before the country 
had time enough to grow up to the facilities. 

The Geary Street and Sutter Street ·lines form but a small 
portion of the total mileage, and as it is impracticable from 
both the legal and financial standpoint to reconstruct the whole 
system of San Francisco railroads for conduit operation, it 
would seem to be a mistake to build conduits on the two lines 
in question and so introduce another discordant element and 
place another bar in the way of entire operating unification. 

Some two years ago the British Government appointed a 
special Royal Commission to investigate the matter of local 
transportation in London. This commission appointed a board 
of three engineers ( in which number I had the honor to be in­
"cluded), which reported to the commission, by whom it was 
sustained, strongly urging, for what is known as the metro­
politan area of London, the necessity for a complete unification 
of the local lines and the extension of the tramway system by 
overhead trolley. Although the conduit method of operation 
was recommended for a very limited section in the central por­
tion of the city for rea~ons peculiar to London, and in a dis­
trict where no tramways exist at present , it was urged that 
such construction be rigidly restricted to this central a rea, and 
that all lines outside of that section be operated with the over­
head wire, on the ground that such operation was more success­
ful, and that the additional capital would be better spent m 
new lines. 

It is this latter advice, which was considered applicable to 
London with its population of nearly 7 ,000,000 , its enormous 
congestion of street traffic, its narrow streets and its great 
wealth, that I now beg leave to repeat for your own city. 

RELIEVI N G CONGESTION ON MARKET STREET 

The number of passengers entering San Francisco from the 
fe rries, a number which is steadily increasing, indicates the de­
sirability of having as many lines as possible reach thi s point 
of passenger origin so as to reduce to the minimum the neces­
sity of transferring from one line to another. The existing 
facilities cannot be improved as long as the tributary lines are 

O R NAMENTAL CENTE R-PO L E CO NSTRUCTION IN CO L OGN E 

operated electrically, while those running on Market Street 
a re cable. To properly improve the situation , the Market 
Street lines now operated by cable should be reconstructed into 
electric r ailroads, and the tributary railroads, such as Califor­
nia, Sutter, Geary, O'Farrell and Eddy, should run all or some 
of th eir cars along Market Street to the ferry houses. 

A t present the Market Street line can cany no more cars, 
not that the limit of carrying capacity of the tracks has been 
reached, but on account of th e terminal arrangement at the 
fe rry. The prese nt cable cars at the ferry have to be pbced 
one by one on a tum-table and reversed in direc tio n. If th e 

cable were discarded, the tum-table could be removed, and in 
its place could be substituted loops around which the electri : 
cars could be run. This is the method employed for turning 
the trolley cars at the Manhattan end of the Brooklyn Bridge, 
where 292 cars per hour are handled, with a total annual pas­
senger travel of 110,000,000, which is about four times that of 

SUGGESTION FOR TERMINAL LOOPS AT :MARKET STREET 
FERRY 

the total travel of the San Francisco fe rries, onl y a portion of 
which, it must be remembered, takes the surface cars. 

A plan is g iven which can be taken as a suggestion , in 
principl e, of the ferry terminus. T here are four diffe rent sys­
tems terminating at thi s point. T he Mission Street and the 
other lines from th e south have now a seri es of stub ends, 
which fo r the moment g ive reaso nable results. T he sa me is 
true of the U nion and Broadway lines fro m the north . The 
Sacramento and Clay Street lines are united by means of a 
tum-table. If these lines were electrified a loop should take 
the place of the table. 

It is with the Market St reet lines tha t th ere is the most 
trouble. T he fo ur t racks, on reaching East Street, should be 
divided so as to give two loops fo r each t rack on the Market 
Street line. These fo ur loops wo uld give accommodations for 
cars to stand and load in fro nt of the fe rry house and permit 
th eir movement without ob struction or delay, and without 
blocking Market Street. To avoid danger to persons walking 
ac ross these loops and the co ngestion a nd delays incident to 
crowds standing upon th e tracks, a broad bridge could be con­
structed fro m the upper level of the fe rry house, with steps de­
scending to the inter-t rack spaces. 

The car int erval on th e two-track line of Market Stree t is 
at present thirty seconds. T his interval is fixed bv the ca­
pacity of the fe rry tum-tabl e. Broadway, in New York, a 
street narrower betwee n buildings than Market Street is be ­
twee n curbs, and with a vehicul ar traffic mu ch greater, now 
carries cars at a seve nt een-second int erval. whi le the cars upon 
the Brooklyn Bridge run at tweh-e seconds. 

By putting in elect ricity, which pern1 its hi gl1 er speed than a 
cable, and what is of more importance. perm its ca rs to make 
short spurt s. and free themselves fro m co ngestion. a clo.0 er in ­
terval can be mainta ined on :Market Street than c:i n be main­
tained on Broadway, owi ng to a smaller volume of ot her traf­
fi c and a wider st reet. T he in troduct ion of the tro lley on 
i\Iarket Street. th erefo re, would c1 bout double the carrying 
capacity of the street. The existing co ngest ion on Market 
Street occurs between Cali fornia Street and the fe rry, where, 
durin g the busy hours fro m 5 to 8 cars are blocked, from 
which the passengers usually alight some distance from the 
fe rry and walk to save t ime. \i\Ti th the proposed loops th e 
car :c; wnnld nm direct to the fe rry plaza, and t ln 1s free the 
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street , not block each other, and save many passengers an un­
necessary walk. 

THE PROPER TREATMENT OF TROLLEY POLES 

In reconstructing the Market Street line, I am keenly alive 
to, and sympathize with , th e obj ection of the city authorities 
to the erection of poles in streets like Market Street, where 
they do not now exist, and even in streets where they are 
a lready in place. In suggesting the reconstruction of the 
:.\Iarket Street line, I do not recommend a reproduction of the 
present overhead construction with its multiplicity of poles and 
network of feed-wire s. The construction that exi sts, while 
strong and substantial, and similar to the overhead usually 
fo und in American cities, is thoroughly unsightly, and occu­
pies too much space. In the cities of Eu1;ope, where there is 
hut little conduit construction, the authorities permit the use 
of the overhead trolley for the reasons that have been given 
above, great care being taken, however, to see that such over­
head construction is made as attractive as possible. The poles 
are designed according to artistic standards, and arrangements 
a re made to combine lights ,Yith the overhead work so that one 
pole serves for both purposes. A s illustrating European prac­
tice, there are here submitted photographs of streets upon the 
Continent, showing the construction of overhead work in a 
manner somewhat similar to that recommended in thi s report. 

Especial attention is called to the picture of a street in Co­
logne, where the suspension wire spanning a narrow street 
is attached to the buildings, with the beautiful Cologne Cathe­
dral, than which there is no more beautiful structure in Europe , 
showing directly in the background. The same construction 
is shown in the picture of Darmstadt. where the trolley wires 
swing around th e picturesque round tower, and yet do not at 
all mar the architectural effect. The other two pictures indi­
cate the practical application of the suggested combination of 
t rolley and light poles. The other picture of Cologne shows 
the center-pole construction. and indicates very clearly the few 
wires that are requisite, and their slight obstruction to the sky 
line. In a similar manner, the picture of Frankfort indicates 
the side poies with a suspen sion wire. and illustrates strongly 
the minimum obstruction cauc;ed by overhead wires. In all 
these cases it is evident that all feed, telephone and telegraph 
wires have been stri ctl y forbidden, the presumption being that 
they are carried in sub-surface ducts, just as is recommended 
else,Yhere in this report. 

It is impossible to remove all poles from our city streets-we 
mu st have some for lighting-but there is no reason why San 
Francisco should not do as is done in Europe, and make the 
same pole serve for trolley wire, lights, street signs. and fire 
alarm s and mail boxes. The trolley poles in San Franciseo 
are now set at intervals of about IOO ft., with poles for lights 
a nd t elegraph wires in addition. This is much closer than is 
necessary : if properly designed so as to give sufficient strength, 
they can be set at intervals of at least 200 ft.. and probably 300 

ft. Experiments in placing- poles at such distances are now 
heing made on some of the lines in N ew York. and that under 
d imati c conditions of sleet and ice. which tend to break clown 
the wires. that will not be present with you. If poles should 
he se t at the longer interval. the copper ,;ire should be sus­
pend ed from a steel supporting wire by insulating attachments 
at inten als of ro ft. to 15 ft .. th e re sult being- not only better 
insulation. thu s preventing the danger from leaking currents, 
hut in case of brol;en wires the ends will be too short to reach 
the ground. and so will be prevented from becoming danger­
ou s. 

An interval of 300 ft .. however. is probablv too long for 
0 t reet li gh ting. ;i nd it is theretore r<"~omnwnded tl1 :i t the poles 
he f'hre d at such interva ls ;-is th e city authoriti es deem proper 
fo r ligh ts. 

On M arket Street the poles could be placed in the center of 
th e street between the tracks, which are now far enough apart 

to per. .. it th e running of the largest car used in San F rancisco, 
with a row of poles between. These should be made with 
cross-arms carrying the two wires with a light between, and a 
suggestion for sueh a pole somewhat similar to European de­
signs, but better adapted to American manufaeture, is herewith 
given. This arrangement of lamps down the center will give 
an even distribution if light over the whole street surface. The 
existing light poles on the sidewalks can be removed, and the 
roadway will be no more obstructed than it is at present. 

In narrow streets, where center poles are not possible, the 
overhead wires can be carried by a restrieted system of poles 
with ordinary span wires from eurb to eurb, the poles being 
used for the support of both lamps and span wires and plaeed 
at the intervals considered proper for street lights. Under this 
arrangement the only additional obstruetion will be the span 
and longitudinal trolley wires, which are almost insignificant. 
The span wires can be attached also in some eases directly to 
the houses, as is done in Europe, and in some streets in San 
Francisco. In order to prevent any possibility of vibration being 
transmitted to the houses, it is customary in Europe to inter­
pose a layer of rubber between the house and the brackets, 
which has been found to be exceedingly effective. The de­
signs submitted have been developed with the aid of Heins & 
La Farge, architects. 

In some of the streets in San Francisco the feed-wires are 
placed in ducts beneath the surface. This should be done on 
other existing lines as rapidly as possible, ·and the require-: 
ments rigidly enforced on all new lines or old lines that are to 
be reconstructed, so that the street obstructions will be limited 
to the ornamental poles and the trolley and suspension wires. 

IIIARKET STREET DOES NOT NEED A SU BWAY YET 

In the first and second headings of your written instruc­
tions you directed me to consider the possibility and propriety 
of constructing subways, primarily under Market Street. \Yith 
the exception of the lower end of Market Street, where the 
ground has been filled, and where the present street surface in­
dicates a strong tendency to settle, Market Street presents no 
extraordinary difficulties to subway construction. Between 
Montgomery Street and the ferry work would be expensive, 
and would require heavy piling in order to provide sufficient 
foundations. \Vest of lVIontgomery Street a trench would 
have to be excavated, the existing sewers and other sub-sur­
face structures reconstructed, and the streets repaved on top 
of the subway. 

There are two kinds of subway, either one of which could 
be constructed on Market Street. The first would be accord­
ing to the Boston principle. intended to take the surface cars. 
In Boston, the excessive congestion on Tremont Street, with a 
width between curbs of only 29.5 ft., as compared with 78 ft. on 
l\farket Street, necessitated the re1J10vai of the street cars, the 
interference of which with each other reduced their speed to 
about 2 miles per hour. The city of Boston constructed a sub­
way at its own expense and then leased it to the street car com­
pany for operation on its completion. Such a subway could 
be constrncted on lVIarket Street. beginning. say, at s·ansome 
Street and extending to Twelfth Street, which co,·ers the por­
tion of the city wi1ere the greatest volume of passengers is 
now handled. The cars could enter on an incline in the center 
of the street at either encl, and these inclines could be so a1 -
ranged. taking advantage of the triangles which widen Market 
Street at the points named so as not to cut off traffic crossing 
Market Street at a single cross street. The serYice of the sur­
face cars on Market Street by this method would probably 
not be satisfactory to either the traveling public or the store 
proprietors ,ilong- the street. Per::..or;s tra,·eling in that part 
of the thorot: ::~-l1fare and desiring to alight at Yarious points. 
frequently bet'.\"een th e streets. and to watch the store win<lo·,·s . 
could not do so. If a subway were built there ,Youlcl prob­
ably arise a demand for a continuation or a reYiYal of the sur-

, 
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face traffic, which means that the capital invested in the subway 
would be practically lost. 

The second type of subway is the New York type, built as 
an independent railway and supplementary to the surface lines. 
A subway of this character, in order to be successful, must 
have sufficient length and a sufficient tributary population to 
make it pay. The minimum cost of a subway with two tracks 
through the city of San Francisco, with stations and equip­
ment, will be at least $2,000,000 per mile. There is not to-day 
sufficient travel on any one route in San Francisco to pay the 
operating expenses and interest charges on any such capital in­
vestment. The route traversing the greatest territory of travel 
to-clay would be a line starting from the ferry , then following 
some street like Geary, and extending to Pt. Lobos. The cash 
cost for such a line having a length of about 6,½ miles, with­
out construction profit , would be about $ r3,ooo,ooo. Interest 
on this sum at 5 per cent, which is moderate when the ques-
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For illustration and for comparison with the previously given 
stati stics for San Francisco, it will be found that the average 
density of people per square mile in your city is 9190 ; in the 
borough of Manhattan, New York, it is 108,030, and while in 
San Francisco's most populous district the density is 309 per 
roo,ooo sq. ft. , there are sections in Manhattan where the den­
sity exceeds 1940. As for traffic , your railways show an aver­
age of 966,000 passengers per route mile per annum; the sim­
ilar av erage in Manhattan, including the horse railways, is 
2,400,000, and the greatest traffic line having 12,000,000 pas­
sengers per route mile, as against 2,000,000 passengers per 
route mile in McAllister Stree t , yo ur heaviest line. The stree t 
railways in New York are al so suppl emented by the elevated 
and subway railways, the traffic on whi ch is not included in the 
above. In E urope, where underground railroads have been 
built, the Paris line is the only one that has been fin ancially 
successful. The most . profitable ra ilroad in L ondon ea rns 

only 4 per cent , and the other lines still less, 
'§! and thi s on a capitali za tion th at represents 

actu al cos t value. 
For short di stances up to an average 

journey length of 2 miles to 3 miles, people 
prefer surface cars on account of the con­
veni ence of taking and leav ing them at any 
point, and on account o f g reater speed when 
the time required to walk to and from sta­
tions is taken into account. A subw ay to 
be profitable must have ei ther suffici ent 
length to attract travel or must be fed a t 
one extremity by converging lines and 
reach points of passenger concentrati on 
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SUGGESTED D E SIGN F OR OR N AM ENTAL CE NT E R 
P OLES FO R SUPPORTING TROLLEY WIRES 

SU GGEST E D DESI GN FOR 
ORNAMENTAL SIDE POLE 
FO R SUPP ORTI NG T ROL­
WIR ES 

SUGGEST E D ATTAC H MENT T O DU ILDINGS 
TO SUP PO RT T ROLLEY W IRES 

tion of comm1ss10ns. etc .. taken into account, wou:d amount 
to $650,000 annually, to which should be added, say, $200,000 
for taxes and other fi xed charges, giving a total annual charge 
of about $850,000. A ssuming a rate for operating expenses of 
60 per cent, there \\'ould be required $2, 125,000 as gross re­
ceipts to pay th e operating expenses and meet the fi xed charges 
without allowing any profit from operation. A t a fare of S 
cents this would mean a passe nger travel of 42,250,000 per 
annum. In other words, one-fourth of the total trav el on th e 
whole of the San Francisco system of street railroads would 
have to be combined on the territory tributary to one stree t to 
make a subway pay. E ven if a subway were built, all the 
traffic along the route would not be taken by it, because a large 
portion of the travel is purely lo cal, moving for a short di s­
tance only, to whi ch a subway would be of no benefit. 

It must be remembered that but one city in the U nited States 
has attempted the building of a subway supplementary to sur­
face cars, and that is New York, where traffic conditi-, ns are 
of an extraordinary nature , and not duplicated in any city in 

the world. 

at the other , wi th a great density of populat ion along the 
route. Such conditions in San F ranci sco will p·robably be 
met in the future by the development of the ve ry de­
sirable territory to the west and southwest. \1/hen the 
density of population is there sufficient, a subway under :Mar­
ket Street and the Twin P eaks, with branches to the.. west and 
southwest, will be th e solution. One cannot look too fa r into 
the future, and it is suggested tha t no attempt be made to 
build a subway a long l\farket Street until such t ime as the 
population will hav e reached the point both in numbe rs am! 
density as to warrant a permanent deci sion as to what the 
proper location is to be. 

CE RTA I N TUNNEL S AR E N E E D ED 

A lthough I can see no advantageous reason fo r building a 
subway under Market Street at present. I am of the firm opin­
ion that subways should be built at once in other parts of the 
city where they a re needed to-clay. The suggestions made 
above call for the elimina tion of horse and steam. and of the 
cable lines on all streets except those where the gradients a re 
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so unusual as to prohibit the use of any other motive power 
than the cable. A properly constructed and equipped electric 
line can easi ly ascend gradients of 10 per cent or 11 per cent, 
and if the length of the incline be not too long, gradients of 
12 per cent and possibly q per cent. In San Francisco there 
are many places where the street gradients exceed even the 
maximum limi t. Taking streets on which railroads are now 
laid, there a re many where the surface grade ri ses at a rate 
exceeding 14 per cent. 

Of th ese st reets, six cross Nob Hill. Passing them for the 
moment, the Hyde Str eet line requires a cable on accou~t of 
the incline on Russian Hill, and on Jones Street for the block 
between Pine and Bush Streets. If the H yde Street line were 
relocated at the northern end so as to avoid crossing Russian 
Hill at the center and were continued on Hyde Street southerly 

track tunnels would seem to be ample, one located under Cali­
fo rnia Street and one located to the north of it, under, say, 
Jackson Street, or such other street as may seem more desi r­
able. Tunnels of this character cost less to construct than the 
accepted type of subway, for the reason that they are so deep 
as not to interfere in any way with sewers, water and gas 
pipes, thus saving the cost of removing and rebuilding such 
underground obstructions; and in the case under discussion, 
there would not be involved any additional cost fo r equipment, 
which, in the construction of underground subways, forms ·a 
very important item of the total cost. 

The tunnel on California Street would extend from Hyde 
Street to Dupont Street, and have a length of 3290 ft., while the 
one under Jackson Street would extend from H yde to Mason, 
and have a length of 1856 ft. With one station on each tunnel, 

PERSPECTIVE PLAN, SHOWING SUGGESTION FOR TERRACING ROADWAY IN HILL DISTRICT, SAN FRANCISCO 

to Bush Street and thence to J ones, the excessive gradients 
would be omitted enitrely. The Hayes Street cable can be done 
away with by regrading the summit at Alamo Square at the 
intersect ion of Hayes and Pierce Streets, which would make 
the street gradients convenient for all traffic on both Hayes and 
Pierce Streets, and would be a decided benefit to the adjacent 
property. The Powell Street cable can be done away with by 
carrying the Powell Street line on Stockton, the adjacent street, 
from Sutter to Sacramento, and then continuing the Powell 
Street line on Powell Street from Jackson Street to Montgom­
ery Avenue, thus avoid ing the sharp hill between Union and 
Green Streets. The Castro line south of Twentieth Street 
would probably have to remain a cable line, and if the balance 
of the road were made electr ic a transfer could be made at 
Twentieth Street to surmount the hill beginning at that point. 

For the elimination of the gradients on Nob Hill, I would 
suggest that the hill itself be tunneled, beginning on the west 
at the east side of Hyde Street and running to Dupont or 
Mason Street on the east. For the present two such double-

such stations to be equipped with elevators, the total cost of 
the two tunnels would not exceed $1,200,000. 

These tunnels would have ample capacity for carrying all 
the cars now run on six lines. The present combined maxi­
mum schedules call for 120 cars per hour in each direction. If 
they were run through two tunnels it would mean an interval 
of 1 minute upon each track in each direction. This interval 
can be greatly reduced in tunnels, where there would be no in­
terference. In these tunnels the California, Sacramento and 
Clay Street lines would be combined in the California Street 
tunnel; and the Union, Jackson and \Vashington Street lines 
in that under Jackson Street, suitable connections at both ends 
of the tunnels being arranged to restore the various services 
to their respective routes. In order to serve the population on 
top of Nob Hill, stations should be constructed in the tunnels 
and equipped with elevators and staircases running from the 
platforms to the surface of the streets. If two tunnels were 
built these stations could be placed at alternate streets, so that 
traffic going north and south on Nob Hill would not have to 
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walk more than one block in either direction to get a car at THE NEW EMPLOYEES' THEATER OF THE EAST ST. LOUIS 
the terminal points or at intervening stations. & SUBURBAN RAILWAY COMPANY 

CABLES SHOULD GO 

By means of these tunnels and the relocation of small por­
tions of the Hyde · and Powell Street lines and the regrading 
of the Hayes Street line at one point, San Francisco can do 
away with the antiquated cables and adopt in such streets an 
improved form of traction that will give a higher speed than 
is now possible, and so reduce the time of transit from, say, 
Sansome Street to the Golden Gate by at least 15 minutes. An 
inspection of the population map will show at a glance that the 
improved service would reach the district most in need of it, 
and where the greatest volume of traffic originates. It will 
also furnish a decided measure of rapid transit to San Fran­
cisco's great pleasure resorts, the Golden Gate Park and the 
ocean beach at the _Cliff House, and to the rapidly growing 
district lying north of the park. This seems to be the portion 
that for the moment first requires an increase of facilities. 

In this discussion I have followed the suggestion contained 
in your letter of instruction, and have disregarded differences 
in line ownership, and have treated the several systems as 
capable of being combined, at least for mutual benefit in oper­
ation. 

TERRACES AND WI NDING ROADS FO R THE HILL DISTRICT 

The report then outlines a comprehensive scheme for open­
ing up several of the hill streets now too steep for vehicle traf­
fic by running the roadways up the grades in a series of wind­
ing inclined terraces on gradients that will enable horses to 
climb and descend easily, and permit wagons to stop in front 
of every house. Many of these houses have never had a wagon 
in front of them, but deliveries are made from the cross streets 
above .or below. In conjunction with the plan for terrac ing 
the roadways, the report includes a scheme whereby the side­
walks would be reconstructed to the new grades, and to com­
pensate for the difference between the gradients of the various 
terraces, short flights of easy stairs would be introduced, as 
shown in the perspective sketch reproduced in this connection. 

The report concludes with the following summary : 
First-The transportation system of San Francisco should 

be made uniform with the greatest elasticity of operation, and 
to this end cables, steam engines and horses as motive power 
should be abolished, and one system of traction should be in­
troduced. 

Second-Taking into account the present state of the art, 
the fact that the greater part of San Francisco's r ailways can­
not be otherwise changed, and for operative reasons, this sys­
tem is the overhead trolley. 

Third-That arrangements should be made to extend the 
railway system to parts of the city not now equipped with rail­
ways so as to make place for additional population within the 
city limits. 

Fourth-That all new trolley lines be built with overhead 
construction greatly superior to that now in use in either San 
Francisco or other American cities so as not to disfigure the 
appearance of the streets, and all feed-wi res be placed under 
ground. 

Fifth-That for the present the const ruction of a subway on 
Market Street be postponed. 

Sixth-That two tunnels be constructed under Nob Hill 
permitting the removal of the cable lines, and that such tunnel~ 
he built by the street car companies or by the municipality and 
leased to the companies. 

Seventh-That one or more inclined terraces be constructed 
on the eastern slope of Nob Hill, so that horses with wagons or 
carriages may ascend and descend freely. ___ ... .__ __ _ 

The Lowell & Fitchburg Street Railway Company has peti­
tioned the Massachusetts Railroad Commissioners to issue 
$240,000 5 per cent 20-year bonds to defray the cost of its road 
anrl equipment. 

The subject of supplying means of entertainment and in­
struction to employees is receiving more and more attention 
from managers of properties employing several hundred men. 
Reading rooms, billiards, bowling, etc. , a re now not uncom­
mon adjuncts of modern car houses and shops, but the East 
St. Louis & Suburban Railway Company seems to be the first 
to provide a fully equipped, though small, theater fo r the use 
of its employees. The conductors' and motormen's room at 
the shops in East St. Louis was a room about 30 ft. x 75 ft. in 
size. Back of thi s are the toilet and bathrooms. At this encl 
of the room a 20-ft. x 30-ft. stage was built of regulation 
height from the floor with a movable section to its floor whi ch 
is removed, when the stage is not in use, for passage way to 
the bat_h and toilet rooms. By the use of a screen at the back 
of the stage the washroom becomes a very acceptable dressing 
room for the use of performers. A ll the requirements of a 
modern stage in the matter of footlights and other light effect s 
have been supplied, as well as suitable flies, scenery, drop cur­
tain , etc. A ll material and a portion of the labor in building 
the stage and producing the light effects, etc ., were furnished 
by the company, a large part of the labor, however, being con­
tributed after working hours by employees of the line, machine 
and shop departments. The seating of the theater is with 
ordinary chairs, furni shed by the company. On account of the 
enthusiastic assistance of employees in voluntary work 0 11 

stage and se ttings, the outlay for the compa ny has been com­
paratively small. 

The theater h as been named the '' vVi nstanley A uditorium,'' 
because of the location of the shop and shed buildings in a 
sect ion of East St. Louis commonly known as Winstanley 
Addition. Its management is vested in a committee of five, 
consisting of the general passenger agent, superintendent of 
transportation, master mechanic, purchasing agent and the 
president of the conductors' and motormen' s lo~al. T hi s com­
mittee fixes rules for use of the A uditorium, elates of perform­
ances, etc. A ny ten employees of the company desiring to give 
an entertainment will be g iven any open elate. A ll entertain­
ments a re free of cost to the audience, which, however, is re­
st ricted to employees and their families. Admission is by 
ticket on account of limited capacity, the tickets being dis ­
tributed by members of thi s committee and heads of depart­
ments, who make no di stinction as to any particular class of 
employees, "fir st come first served" till tickets representing the 
capacity of the theater are all issued. To meet mi scellaneous 
expenses of costumes, rent of piano, etc., the company places 
at the disposal of the committee a moderate monthly allow­
ance, so that those directly connected with the preparation of 
enterta inments will not incur even a small personal expense. 

The interest taken in the project by the employees ha s 
proved very great. The fir st general entertainment was given 
Monday evening, Dec. r r , when the young ladies from the 
general offices gave a vocal and instrumental concert, fo l­
lowed by stereopticon, phonograph and moving pictures, under 
the d irection of the manager of the local electr ic light com­
pany. Friday evening, Dec. 15, the eng ineer of maintenance 
of way and the roadmaster gave an exhibition of hypnotism 
and mind reading which would do credit to professionals. On 
Thursday evening, Dec. 21, "The Interurbans" gave a minstrel 
performance that was par excellence and had to be ~epea1ed 
the following evening fo r the benefit of those unable to obtain 
tickets for the fir st performance. Every available seat is oc­
cupi ed at each e11tertainment, and the theater promises to be a 
source of much genuine recreat ion and amusement through­
out the winter season for employees of the company. T he 
amount of latent dramatic, psychic and musical talent among 
the employees of the company was not appreciated till the 
little theater ~ave opportunity for its development. 
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THE TRAMWAY SYSTEM OF FALKIRKt SCOTLAND 

A description was published in the issue of Dec. 9 of the 
Leith tramways. The town of Falkirk, which is not far from 
Leith, being close to the Firth of Forth and about equi-distant 
from Edinburgh and Glasgow, is also the possessor of a new 
electri c system. Falkirk lies in the midst of a thickly popu­
lated di strict, and has for many years been a busy manufactur­
ing center. The route of the tramways, which have recently 
been constructed, is a circular one, and comprises in all some 

THE CAMELON SWING BRIDGE OPEN 

7 miles of track. The general contractors were Bruce Peebles 
& Company, with J. G. \i\Thite & Company sub-contractors for 
the track. 

The rails, which are laid to a 4-ft. gage, weigh 90 lbs. per 
yard, and conform to the British standard No. l section and 
specification. They are laid in 45-ft. 
lengths on a _ 6-in. bed of 6 to l con-
crete. The joints are made with 24-
in., six-bolt angle plates. The bonds 
are of the Neptune type, No. 0000 
section, and the rails are cross-bonded 
a t every 45 yds. The crossings and 
all special work are Hadfield' s man­
ganese steel. The radius of the 
sharpest curve is 48 ft. The route 
is hilly, but the grades are on the 
whole not severe, the worst being 6,¼ 
per cent fo r a length of about 300 ft. 

.. 
Length over fenders, 28 ft .; over a ll w idth, 6 ft. 6 ins. ; wheel 
base, 6 ft., and gage, 4 ft. T he electrical equipment was sup­
plied by Bruce Peebles & Company, Ltd., and includes their 
most recent types of motors and controllers. A novel feature 

STANDARD DOUBLE-DECK CAR CLIMBING A GRADE ON THE 
LINE OF THE FALKIRK & DISTRICT TRAMWAYS 

has been introduced in the motors of this firm by providing 
the armature bearings with ring lubrication. A check is fitted 
above the ring to prevent its chattering when passing over 
switches. Ordinary pad lubrication is used for the axle bear­
ings. The motors are rated at 30 hp each. 

The overhead construction is of the 
bracket-arm type on all sections, with 
the ex ception of about ¾ mile of 
span wire, whi ch is supported in part 
by poles and in part by rosettes. 
T here is no center -pole construction. 
T he side poles are in three pieces, 
and stand 24 ft. high from the 
ground; the length of brac1-e t arm 
varies from 8 ft. to 16 ft. The poles 
a re of four classes, weighing, respec­
tively, 1000 lb s., l IOO lbs., 1234 lbs. 
and 1400 lbs. The trolley wire is of 
N~. 0000 section, and guard wires are 
used to some extent. The car house 

CAR HOUSE OF THE FALKIRK & DISTRI CT TRAMWAYS, SH OWING IN PARTIC U LAR 
THE TYPE OF ROOF CONSTRUCTION 

has six tracks, and at 
present accommodates eighteen cars, though there is room for 
more. P it s a re provided beneath four of the tracks. 

T he cars, whi ch number eighteen, are all single-truck double­
deckers, without roof covers. and an illustration is presented 
to show the general type. Their dimensions are as follows: 

The controllers are of the magnetic blow-out type, and have 
four series, four parallel and six brake notches. Hand and 
rheostatic brakes are fitted to all cars. 

The power supply for the tramways is obtained from the 
Bonnybridge station of the Scottish Central Electric Power 
Company, recently erected and equipped throughout by Bruce 
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Peebles & Company. The power 1s transmitted at 3300 volts, 
two-phase, 50 periods, to a sub-station, the interior of which is 
illustrated. The sub-station equipment infludes two Peebles­
la Cour motor converters, which are each of 200-kw nominal 
capacity, but each ¥an readily take an over-
load of 100 per cent for short periods, so that 
at present one set can take the tramway load. 
Largely owing to the fact that they are wound 
twelve-phase, these machines are very stable 
in parallel, while owing to their special con­
struction they operate as satisfactorily on the 
50-cycle circuit as rotaries do on 25 cycles. 
Furthermore, the direct-current voltage can 
be 'varied by shunt regulation independently of 
the a. c. voltage, a great advantage over the 
rotary converter system. The sub-s tation 
equipment a lso includes negative boosters and, 
of course, a high and a low-tension switch­
board; there is no battery. 

rollers on a circular turntable, and are pulled around by the 
wire rope ; they can be opened or closed completely in 40 sec­
onds. The turntable is not in the middle of the bridge, but on 
the hank, the overh ang being, of course, compensated. 

Perhaps the feature of most special interest 
on the system is the two electrically-operated 
swing bridges. Each bridge is operated by a mo­
tor-driven winch, whose power is transmitted 

THE CAMELON E LECTRI CALLY-OPERATED SWING BRIDGE 

s 

T he arrangement of the overhead equipment on the bridge 
is clearly shown on the accompanying diagram. As will be 
seen, th e trolley wire is divided into three sec tions, viz. , two 
lengths of 100 yds. on either side and the short length on the 
bridge. These sections are independently fed. The trolley 
wire is run back a distance of about 50 yds. from the bank 
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as single wire, and then 
branches off into double line 
at the frogs. 

Section insulators S and 
R are placed beyond the 
frogs 100 yds. on either side 
of the bridge, thus isolating 
the total length of line be­
tween S and R. The three 
lengths of line thu s isolated 
from the rest of the system 

Dl/\ GRAJ\ [ OF CONNECTIONS AT SWING BRID GE are fed at the points M, N 
and 0, which are connec ted to a single-pole, 
double-throw switch in the motor house . T he 
lower contact of this switc h feeds the bridge­
operati ng motor, while the switch center is 
connected to a positive power feede r. \ i\Then 
it is desi red to turn the bridge, the switch is 
thrown to the lower position, cutting off cur­
rent from the overhead wire between section 
insulato rs S and R. A utomatically-operated 
gates at either end of t he bridge interlock 
with derai ling switches some 20 yds. back, so 
that a car running by momentum with dis­
abled brakes wou ld be derailed , It wi ll be 
seen that for a car to run into the canal is a 
phys ical impossibility. 

I NTERIOR OF SUB-STATION, WHERE CU RRENT I S CONVERTED FOR USE 
ON THE FALKIRK & DISTRICT TRAMWAYS 

As stated, Bruce Peebles & Company were 
the bulk contractors for this installation. 
Messrs. Harper Brothers were the consult­
in g engineers, A. . Campbell Swinton was 
electrical adviser, R. D. Munro was consult­
ing engineer for the bridges and Mess rs, 
Bramwell & Harris were engineers for the 
sub-sta tion, whic h was supplied by the Scot­
tish Central E lectric Power Company. 

to the bridge by means of a wire rope running over guide pul­
leys. In case of necessity, the motor can be thrown out of 
gear and the winch operated by hand. The bridges turn on 

----•----
The \Vest Penn Rai lways Company has issued a neat, 1906, 

calendar , having for its center piece an excellent illustration of 
the compa ny's power house and surroundings. 
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THE USE OF AL TERNA TING CURRENT FOR HEAVY 
RAILWAY SERVICE 

BY B. G. LAMME 

In the electrical field, as in all others, there is a tendency to 
look at the immediate future development rather than to con­
sider the more distant work. In consequence, it is general 
practice to adopt those systems and types of apparatus which 
meet the immediate requirements rather than those which will 
be most suitable at some later period. In consequence, any 
radical development or revolutionary departure from standard 
practice is met by the fact that it must conform, to a great 
extent, to conditions already existing. Only in rare cases is 
the old type rejected and something newer, but with greater 
possibilities, chosen. The first Niagara power plant is an ex­
ample of the latter case. He,re the engineers rejected the 

• standard high frequencies and boldly chose 25 cycles. There 
is no doubt now as to the wisdom of the choice of low fre­
quency, although there may be differences of opinion as to 
what is the best low frequency. The frequency of the Niagara 
plant had a very great influence in deciding the frequency for 
other large power plants, and its effect upon the development 
of the larger electric railway systems of the past eight or ten 
years is inestimable. 

But in most cases, the lines of growth have been along some 
established system, and immediate necessities have generally 
ca rried such development beyond the legitimate limits of the 
system. In consequence, what was the most economical and 
least costly system at fir st, often becomes the costliest in the 
end. In attempting to correct such unavoidable mistakes, some 
very badly mixed systems have come to the front. Some of 
these have no function except to bridge over the gap between 
the old and the new. Also, in attempting to fit new methods 
to old ones, the problem is much complicated, just as it is 
harder to reconstruct an old machine for some new require­
ment, than it is to build a new machine throughout. 

In the electric r ailway field the conditions are those indi­
cated above, and any new system, no matter what an advance 
it may represent, must be, for a while at least, adaptable to 
present conditions. 

Until a comparatively recent time, the entire electric traction 
work has been carried out by means of direct-current equip­
ments on cars and locomotives. In the early days of electric 
t raction the usual voltages on the car equipment was 450 to 
500. This has increased very gradually until 600 to 650 is 
now in rather common use. However, this increase in voltage 
has been in no way comparable with the increase of service 
and extension of lines. In consequence, many years ago the 
direct-current transrrii ssion system for feeding the car equip­
ments reached its limits, and it was necessary to adopt alter­
nat ing currents for generation and transmission with trans­
fo rmation to direct current near the points where the power 
was to be utilized. As the traction systems were extended the 
number of transforming points was increased. In those cases 
where the servi ce is comparatively frequent or fairly constant, 
such systems have operated in a very satisfactory and efficient 
manner. But where the load is very intermittent, such a sys­
tem is not particularly effici ent, for the transforming machin­
ery may be operatin g fo r relati vely long periods at practically 
no load, and fo r short periods at extremely heavy loads. Such 
a system, therefore , is well adapted for service in cities and 
immediate suburbs, but is at a considerable disadvantage on 
infrequent interurban service comparable with present steam 
conditions. 

T he present di rect-current traction system has accomplished 
wonderful results, and it would be fooli sh for anyone to at­
tempt to di scredit it. However, there are limits to its applica­
tion, and it would be equally fooli sh not to recognize them. 

The most important limit is the low direct-current voltage 
which has been used heretofore. The present method of over­
coming this is by i11creasing the number of transforming sta­
tions and by vastly increasing the expense and complication of 
the system as a whole. 

Future development in the heavy railway field appears either 
to be limited to the direct-current system with alternating­
current transmission and sub-stations with machinery for 
transforming to direct current, or to a system supplying alter­
nating current directly to the trolley wire and with equipments 
on the cars which can either use alternating current or which 
can transform to direct current. 

If the present direct-current system with its transforming 
sub-stations is to be retained, then the future development 
must lie in the direction of increasing the direct-current volt­
age on the trolley and car system. This has been seriously 
suggested by Mr. Sprague and others from time to time, and 
undoubtedly many have wondered why it has not been carried 
out extensively in the past. It is no doubt generally assumed 
that this would have been done long ago unless there were 
some very serious reasons for not doing it. Such reasons are 
well known to those who are familiar with the difficulties which 
have been encountered with each comparatively small increase 
in voltage over our usual practice on the direct-current railway 
system. About fifteen years ago, 500 volts was usual, while 
at the present time 650 volts is rarely exceeded in regular serv­
ice. It has been stated that the present 500 or 600-volt system 
is an arbitrary standard, and that there is no particular reason 
for retaining such a standard when occasion calls for higher 
voltage. However, as it has taken about fifteen years to ob­
tain an increase of about 150 volt s, while there has been good 
reason for years for going much higher, it is evident that 
something more than the mere adherence to a standard has 
prevented the use of higher d. c. voltages. Considering the 
willingness of manufacturers of electric machinery to make 
radical departures in other lines of apparatus, there is ground 
for belief that long ago they would have taken steps in the 
direction of increased direct-current voltage, if their experi­
ence had indicated the feasibility of doing so. In the alternat­
ing-current generation and transmission field enormous strides 
in increase in voltage have occurred from year to year; and 
alongside of such advances, the slight increase of approxi­
mately 150 volts in the d. c. railway field would seem absurd 
if there were not some fundamental reasons to account for it. 
As 1500-volt direct-current equipments have been talked about 
to a considerable extent in the past year or two, it would prob­
ably be of interest to many to know what difficulties could be 
expected with such a relatively large jump above our present 
practice. I will therefore mention some of the troubles which 
have been encountered in increasing from 500 to 650 volts, and 
this wi ll furnish an indication as to what designers would 
expect if very much higher voltages are used. There have 
been isolated instances where high direct-current voltages have 
been used on car equipments, but in general it has been found 
that 600 to 700 volts represents the practical limit with present 
designs of apparatus. The difficulties in designing direct-cur­
rent railway apparatus for higher voltage are not due to lack 
of ability to construct a railway motor which can be wound 
for 1500 volts, but largely in certain operating conditions 
found principally in railway service. The question of high­
voltage control systems, high-voltage rotary converters, or 
motor generators, as well as high voltage on the motors them­
selves, must be considered. 

In the direct-current railway motor, one of the most difficult 
conditions to be met is the tendency to occasional flashing. 
This is particularly found in the larger motors for heavy, high­
speed service. On a small motor a fla sh may not be very de­
structive, but the larger the motor the more serious the diffi­
culty becomes, as a flash may put the motor out of service. 
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In fact, in most cases it is only the efficiency of the control 
system and circuit-opening devices which saves the motors. 
It would undoubtedly be much more serious on higher voltage 
motors. On 500 volts it is seldom noted, but on 600 or 700 
volts it appears to be much more frequent, even though such 
higher voltage motors are designed with a proportionately 
larger number of commutator bars, larger size of commutator, 
etc. This flasJ.:iing is liable to occur when the circuit of the 
motor is opened momentarily and then closed again with the 
motor remaining connected across the circuit. If the mag­
netism of the motor has an opportunity to die down during the 
period that the current is off, then the first rush of current 
when the circuit is again closed will not build up the field as 
quickly as the armature. The result is an enormous rush of 
current until the armature counter e. m. f. rises, this current 
rush being accompanied by great field distortion, with conse­
quent change of leaJ. This is itself is sufficient to account for 
many cases of flashing. In late designs of motors it is common 
practice to remove, as far as possible, all secondary or closed 
circuits around the field, in order that the field magnetism may 
build up more quickly. However, the solid yoke of the usual 
type of d. c. motor forms, to some extent, a secondary circuit 
retarding the rise in field magnetism, and also the armature 
coils immediately under the brushes form secondary circuits 
which may have enormous currents momentarily set up in 
them. These secondary circuits may cause momentary "spi t­
ting" or "blazing" at the brushes, and this latter ac tion may 
also assist in starting a flash. E xperi ence has shown that, 
with all possible damping effects removed from the field of the 
ordinary direct-current motor, there still exists a tendency to 
flash under certain conditions, particularly when the cars are 
operated on a trolley system which has considerable induct-

• ance, such as one with circuits largely oi iron, conveying very 
heavy currents. In such a system, any sudden reduction in 
the current is liable to produce momentary voltage rises which 
may bring any motors connected across the system up to the 
flashing point, and thi s action has apparently been responsibl e 
for certain troubles in large systems. If, however, the normal 
voltage is raised to 1500 across the motors, experience tends 
to show th at the above difficulties would practically prohibit 
their use if the present types of construction are reta ined. 

There are certain ways in which this fla shing tendency in 
high-voltage motors could be suppressed, but these involve 
very r adical changes in the design. For example, they could 
be made entirely with laminatell magnetic circuits with no 
closed secondary paths and no low r esistance secondary cir­
cuits in the armature winding. The field would be provided 
with neutralizing or so-called "compensa ting" windings, which 
practically neutralize the magnetizing effect of the armature. 
In such a motor th e field magnetism would ri se almost in­
stantly when the circuit was closed and the rush of current 
would be relatively small. Also, such current as did flow 
would produce practically no distorting effect on the field and 
but little change in lead. The armature coils, short circuited 
at the brushes, having no low resistance path, would have no 
heavy secondary current set up in them, and consequently 
there would be no particular tendency to undue sparking at the 
first current rush. Such a motor , when running at high speed, 
could be thrown directly across a high-voltage circuit without 
resistance in circuit, or could even be reversed without re­
sistance, with no injurious effects as regards fla shing. Such 
a motor would therefore form an ideal one for direct-current 
service. However, it would be relatively expensive to con­
struct, and if wound for hi gh voltage, would require a com­
paratively large number of turns on the armature and com­
pensating windings. The fi eld winding, however, could have 
comparatively few turns, as a stiff field is not required to pre­
vent distortion. 

The ideal type of direct-current motor which I have just 

descr:ibed is, however, the one which has been cieveloped for 
use with alternating current, and such a motor, with but rela­
tively small expense, could be designed to make a rather good 
machine for operating directly on alternating-current circuits 
of low frequen cy. Therefore, in constructing the ideal motor 
for operating on hi gh voltage direct current, we come directly 
to the construction which permits us to do away with direct 
current altogether. 

Another feature of the high-voltage direct-current system 
which should be considered, is the question of the control sys­
tem. I have no doubt whatever but that a 1500-volt cont rol 
system will be more costly than one for 600 volts, and it wi ll 
also be more liable to break-downs. \Vhile its construction is 
not impossible, yet I believe that a 1500-volt direct-current con­
trol will be much more troublesome to operate than a 600-volt 
control. 

Passing next to the sub-stations or power house required 
with a high-voltage cl. c. system, we find that it is necessary to 
use high voltage d irect-current generators or rotary convert­
ers. A 1500-volt direct-current generator may represent a 
permissible design and it may not be unduly expensive. How­
ever, a high voltage rota ry converter presents some problems 
which are not fo und to the same extent in the present low­
voltage machines. A good non-hunting rota ry converter 
possesses an inherent tendency to flash under certain condi­
tions. It is found that on certain conditi ons a short circuit, 
momentary or otherwise, on the direct-current system, suffi­
cient to open the circuit breaker at the rotary station, may 
cause the rotary converters to flash at the commutators. T his 
effect appears to be dependent largely upon the alternating­
current transmission system back of the rotaries. For in- · 
stance, the cl. c. short circui t may produce a momentary drop 
in voltage on the a. c. system supplying the rotary. The mo­
ment the cl. c. ci rcuit breaker opens and the short circuit is 
removed, the a. c. voltage at once tends to rise to normal value. 
The rotary, however, has had its counter e. m. f. lowe red by 
the sho rt circuit, and there is therefore a tendency to produce 
a momentary rush of current when the a. c. voltage rises. 
This rush of current momentarily changes the lead and may 
cause a flash at the commutator, which again produces a drop 
in the a. c. system, tending to reduce or stop the flashing. The 
result may be a series of fl ashes fo llowing each other quickly, 
and in some cases thi s is only stopped by cutting the machine 
out of circuit. It has been the practice in some cases to install 
automatic circuit breake rs in the alternating side to get the 
machine out of circui t when this flashing occurs. However, 
the time required to synchronize is generally considered such 
an objection that the ri sk of flashing is considered the lesser 
evil and the a. c. breakers are omitted. Cases have been noted 
where several rotaries were connected to the same system, 
some operating without load, when a short ci rcuit across one 
of the loaded rotaries has caused the empty ones to flash, in­
dicating clearly that this effect comes through the alternati~g 
system. 

Experience has shown that this possibility of fla shing in­
creases rapidly with increase in voltage. It usually is not 
troublesome in city and suburban plants where the a. c. trans­
mission drops are comparatively small and where the loads 
are comparatively steady. The trouble inci:-eases in those 
cases where the li ne drop is liable to be rather large, and 
where the service is rather infrequent and the load fluctuates 
over a wide range. On account of this difficulty, it is geverally 
not feasible to install rotary converter capacity in the sub­
stations corresponding only to the average load, but it must 
be more nearly comparable , with the maximum load, in those 
cases where the service is very infrequent and the load fluctu­
ates violently. ·with voltage of moo and 1500 on rotary con­
verters, this fl ashing tendency would be enormously increased 
and might even prohibit the use of this class of machinery. 
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lt has been noted that it seems to be, to a great extent, inde­
pendent of the frequency, the number of commutator bars, 
size of commutator, etc., just as the flashing in a railway mo­
tor seems to be, to a certain extent, independent of the number 
of commutator bars and the size of commutator. 

As to the construction of 1500-volt generators for constant 
potential service, while this may not be entirely impracticable, 
yet it is not a particularly easy problem to design them for 
railway service. It has been stated a number of times in the 
past four months that the construction of high voltage d. c. 
generators is not a difficult problem, as instanced by the 3000-
voltage generators of the Thury constant-current system. 
However, it should be borne in mind that a 3000-volt constant­
current machine represents a much easier condition as regards 
operation than a 1500-volt constant potential machine, such as 
would be required for railway service. In this country 6000-
volt d. c. constant-current machines have been common prac­
tice for years, yet the builders of such machines are well aware 
of the fact that the constant-current feature is a very impor­
tant condition in their construction and operation. A flash on 
a constant-current machine is not especially destructive, as the 
current does not rise to a dangerous point. On a constant­
potential machine, however, the current may rise to an enor­
mous value and its destructive effect may increase rapidly with 
increase in voltage, as the energy expended in the arc will be 
greater. Experience has shown that on 650-volt machines a 
flash is more vicious than on 500-volt machines. The tendency 
to flash will also undoubtedly increase with increase in voltage. 
Further, it is not fair to compare a railway machine with one 
terminal grounded with a high-voltage machine in which both 
terminals are insulated. In railway service, any momentary 
flash which reaches to any of the neighboring parts of the 
frame would short-circuit the machine unless the frame and 
parts are entirely insulated from the earth, while this would 
not be true in the case of a generator with insulated circuits. 
Taking all things into account, the design of a first-class 1500-
volt d. c. railway generator with one terminal grounded pre­
sents such possibilities for trouble that those designers most 
able to construct such a machine are the ones who would raise 
the greatest objection to doing so. 

The above is simply given to show that while it is easy to 
talk about the use of rooo and 1500 volts on direct-current 
railway service., yet there are very serious difficulties which 
are encountered by the designers of such machinery. I have 
personally been in direct touch with the designs of direct-cur­
rent railway motors, railway generators and rotary converters 
for many years, and am therefore familiar with many of the 
troubles which will have to be overcome with the high voltage 
direct-current system. But even if such difficulties are sur­
mounted in rooo or 1500-volt apparatus, we have simply ex­
tended the field of operation of the direct-current apparatus, 
but are yet fa r from the solution of the general railway prob­
lems. It would simply be a small step in advance of what we 
have no w in the fi eld, and the ques tion of collection of current 
would still remain unsolved to a great extent. The present 
third-rail sys tem, while it has operated admirably on 600 and 
700 volts, would present serious obj ections on 1500 volts, and 
it is th e opinion of many that if such voltage were to be used, 
then the overhead trolley system would also be used. A rooo 
or 1500-volt overhead trolley system, while it is operative under 
many conditions, is far from being adequate for the general 
problems of traction which are to be met at some future time. 

It has been recognized for a number of years by our leading 
engineers that the extension of electric traction to heavy rail­
road service is dependent to a grtat extent upon the use of 
much higher voltages than appear to be practicable with direct 
current. A number of methods of utilizing high voltage alter­
nating current directly on the trolley have been more or less 
completely developed. One of these is the now well-known 

three-phase sys tem with induction motors, variable speed l>eing 
obtained by rheostatic control combined with cascade connec­
tion or with changing the number of poles on individual mo­
tors. This system operates successfully under certain condi­
tions, but many engineers do not consider that it furn ishes the 
proper solution of the general railway problem in this country. 
With this system, the two overhead trolley wires are at differ­
ent potential s, and the problem of current collection, cross­
overs, etc, becomes increasingly difficult as the voltage is 
raised. In consequence, it has not been advocated extensively 
for voltages higher than 3300. This is believed by many to be 
entirely too low a li111it for the future railway field, and there­
fore this system will be, to a certain extent, in the same class as 
the direct-current system, from the fact that its voltage is lim­
ited. 

Several systems have been developed for using single-phase 
alternating current for railway service. The great advantage 
of the single-phase is found, not in the characteristics of the 
motors themselves, as much as in the fact that with a single 
overhead wire there seems to be almost no limit to the voltage 
which can be used. Thirty-three hundred volts has proved to 
be extremely easy to handle; 6600 volts has also been tried out 
in a perfectly satisfactory manner; II,ooo volts has been 
adopted on at least one road, and I have no doubt whatever 
but that 22,000 volts will be given tests in commercial service 
within a reasonably short time; in fact, the Swedish Govern­
ment tests are arranged to cover 18,000 volts on the trolley. 
It is therefore evident that the single-phase alternating cur­
rent furnishes the solution of the transmission and trolley prob­
lems, for the complication and cost do not increase greatly 
with increase of voltage. 

The success, however, of a single-phase trolley system de­
pends entirely upon the apparatus for utilizing the current. A 
number of motor systems have been suggested, and some of 
them have been given a more or less complete trial. Among 
these may be mentioned the motor-generator type for supply­
ing direct current to motors on the car. This is operative, but 
means much additional weight and cost, and is practically lim­
ited to locomotives. There is also the Arnold system, where 
a single-phase motor, either synchronous or induction, is op­
erated in connection with pneumatic apparatus on the car. A 
third system, and the one which has been given the greatest 
development, is that in which some form of the series com­
mutator type of motor is used. This latter forms what is 
now known as the single-phase alternating-current system. 

It should be borne in mind that it is not any particular merit 
of the · single-phase commutator type motor which constitutes 
the advantageous feature of the single-phase system, but rather 
the successful development of such a motor permits the reten­
tion of most of the advantages of the present direct-current 
system while many of its limitations are removed. The motor 
itself, in its characteristics, closely resembles the direct-current 
series railway motor, and thi s is considered one of the principal 
merits of the single-phase commutator type motor. Having these 
characteristics, the motor is susceptible of economi ::al speed 
control, just as in the case of the direct-current motor, but this 
feature can at once be taken advantage of in an alternating-cur­
rent system, due to the fact that voltage variation can be simply 
and economically obtained as soon as we are dealing with alter­
nating currents. The development of such a motor, therefore, 
at once permits us to use any desired voltage on the trolley 
system, and this can be transformed to any suitable lower volt­
age for the motor system, and such voltage deliYered to the 
motor system can be varied economically oYer any desired 
range. Herein lies the true merit of the single-phase system 
and not in any inherent superiority of the motor itself. In 
fact, the motor itself is superior to the direct-current motor in 
only a limited number of features, while it is inferior in a 
number of others. The alternating current commutator type 
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motor is necessarily built along lines which would make a very 
superior direct-current type of machine, and therefore in com­
paring the alternating-current motor with the direct-,current 
motor, it is only fair to compare it with what could be obtained 
from the same material and construction properly applied in a 
direct-current machine. Under such condition the direct-cur­
rent motor will undoubtedly show extremely good character-
1stics. In fact, certain types of single-phase alternating-cur­
rent motors now in the market are in reality very fine direct­
current machines, and will operate on direct current in many 
ways more perfectly than any purely direct-current motor now 
on the market. 

As stated before, a direct-current motor designed for very 
high voltages to operate without flashing would probably ap­
proach very closely the design of a single-phase alternating­
current motor. Therefore it has been a question with the 
manufacturers, whether, instead of going to these refinements 
to obtain a limited increase in voltage on direct current, with 
the accompanying high-voltage control, high-voltage d. c. gen­
erating plants, etc., it would not be advisable at once to wind 
the motor for alternating current, and thus open the way for 
the use of much higher voltages and at the same time obtain a 
low-voltage control system which is of the most effici ent known 
type, namely, variable e. m. f. from transformers. 

A single-phase system with commutator type motors, there­
fore, possesses the following features of prime importance in 
heavy railway work, namely, very high voltage with relatively 
small currents can be used on the trolley circuit; low voltage 
on the control system and motors ; a method of control which 
varies the voltage in an efficient manner; a type of motor with 
the speed characteristics of th.e direct-current motor and there­
fore susceptible of speed control over the entire range from 
zero to maximum when used in connection with th e above­
mentioned voltage control. Finally, the motors and control 
are connected to a low voltage secondary circuit which can be 
insulated from- the main circuit, if so desired. Another fea­
ture of great importance is that th e motor s can be so arranged 
that they can be operated in a very sati sfa ctory mann er on 
direct current as well as alternating. T hi s latter feature may 
not be of great importance, except in th e immediate future, but 
at first it is probable that quite a number of the a. c. railway 
systems will have to operate in connecti on with existin g d. c. 
plants. In this use of the motors on both alternating and 
direct current, this system is undoubtedly much superior to the 
three-phase system, even when the motors of the lat ter are 
equipped with commutators. 

For heavy ra ilway service equivalent to present steam prac­
tice, this system commends itself in many ways. T ro lley volt­
ages of 6600 or higher now appear to be necessary fo r such 
service. Speed control over any desired range, espec ially for 
freight service, is of extreme importan ce and can readily be 
obtained with this system. With voltage control and commu­
tator type motors the power consumption at the motors is more­
over practically in proportion to the load, and, when running 
with a given load, at the lowes t speeds th e power consumption 
is a mm1mum. In this feature th e single-phase railway equip­
ment resembles the present steam equipments. A furth er fea­
ture of g reat value from the operating standpoint is that a 
sudden overload or momentary short circuit does not mean a 
shut-down of the sys tem for any considerable peri od of t ime. 
As the trolley system is fed from the lowering transfo rmer 
simply, without interposition of mov ing machinery, a shor t 
circui t ,v iii have the effect of lowering the voltage temporarily, 
ancl as soon as the short circuit is removed the voltage can r ise 
to normal and the system is at once operative. Tn th e present 
a. c.-d. c. system, however, a severe short circuit is li able to 
shut clown the sys tem fo r qui te an appreciable period until th e 
sub-station machinery can again be brought into service. F ur­
therm ore, with the a . c.-d. c. sys tem the mom entary load whi ch 

can be taken is dependent upon the rotating sub-s tation appa­
ratus, to a great extent, while with stationary trans fo rm ers 
alone an enormous overload can be carried for a short time 
without deleterious effects. The system is therefore a very 
suitable one for infrequent and violently fluctuating loads. 
The efficiency of the lowering transformer is quite high over a 
very wide range, which is not equally true with the rotating 
machinery, such as is required fo r transforming from alternat­
ing to direct current. 

The number of sub-stati ons and their di stribution can be 
made to conform to the load condi tions to any des ired extent. 
For instance, if there is any poin t where there will be a par­
ticularly heavy pull on the sys tem, such as a difficult grade, 
then a transform er station can be placed at th is po int. 

Another feature possessed by thi s system is the ability to in­
crease or extend th e service with but a re latively sm'111 increase 
in cost. F or example, if the service on the road should be 
doubled or tripled a fter it is installed, then th e number of trans­
fo rming stations could be doubled or tr ipled, if desi red, these 
sta tions being placed between th e older stations. In this way 
th e transmiss ion and the t rolley sys tems could r emain practi­
cally unaffected. A lso , an extension of the sys tem at either 
end could be accompli shed in many cases by simply extending 
the existin g lines, without the addi tion of feeders along the 
whole system. In other words, the sys tem could _be extended 
very greatly with a cost in the transmission and trolley sys­
tems practically in proportion to the extension. 

On account of the comparative newness of the system, the 
question has been raised from time to time whether single­
phase alternating motors of sui table size and capacity can be 
built for heavy railway service. But as such motors have 
been built and given severe tests,. and are being built in com­
paratively large quantities, and as those manu fac turers wi th 
experience in the design of such machinery state positively 
that they can build such motors, there should be no furth er 
question on this point. The questi on seems to be turnin g now 
to the comparative economy of the single-phase system and the 
direct-current sys tem with transfo rming sub-stat ions. This is 
a questi on upon .which it is rather diffi cult to give any decided 
answer, as the results would depend on each individual case. 
The distr ibution of the losses are so diffe rent in the two sys­
tems that it is hard to make any comparison unless a rather 
complete analys is is made. T he effic iency of the single-phase 
alternati ng-current motor is necessarily somewhat lower th an 
that of a corresponding d. c. motor ; also, there is an additional 
lo ss in the transforming apparatus on the car. Fu r thermore. 
an additional _amount of powe r is required to operate the a. c. 
equipm ent, due to greater weight. T he single-phase motors 
a:e necessarily somewhat heavier than d. c. motors of same 
rating, due to a consider able extent to the fact that in the 
altern ating-current motor the steel supporti ng frame is idle 
·magn etically and th erefore constitutes dead weight , while in a 
direct-current machine th e supporting frame or yoke is act ive 
magnetically, and th erefore constitutes use ful material. T his, 
in itself, may represent a di ffe rence of 15 per cent or 20 per 
cent in weight between the two types of apparatus. Also, the 
lowe ring transform er on th e car or locomotive represents an 
additional weight over th e d. c. equipment. T he rheosta t re­
quired on the d. c. system is, however, omi tted on a straight 
alternating-current equipm ent. although it wi ll be req uired 
when the equipment is used fo r both altern ating and direct 
current. Tn other features, however . the alte rnatin g- and 
direct-current equipments are not so very d ifferent in weight. 
T akin g- all these facts into considerat ion, the alternating-cu r­
rent equipment will probably weigh from 5 per ce11t to ro per 
cent more th an the direct-current equipment, and therefo re 
addi tional power is abso rbed in th e operati on of the car, due 
simply to this weight. Therefore, as regards power consump­
ti on at th e car itself, the alternating-current eq uipment when 
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running at the same speed as a direct current, requires some­
what more power. 

If the system is such, however, that there is very frequent 
starting, then the alternating-current equipment, using voltage 
control only, will be more economical during acceleration than 
will the direct current with its rh eostatic and series-pa rallel 
combinations. In such cases the difference in economy at full 
speed may be partly or wholly offset by the better enonomy of 
the alte rnating equipment during acceleration. However, this 
does not apply to any extent to other service where the steps 
are relatively infrequent. 

Passing to the trolley part of the system, it may be noted 
that with the very high voltage which can be used with the 
alternating system the trolley losses can be made very low com­
pared with average d. c. conditions. For long lines, the gain 
in this part may much more than offset the loss in the equip­
m en ts, and therefore the two systems may be on a par as re­
gards economy beyond the transformer stations. 

In the transforming sub-stations the d. c. system requires 
either rotary converters or motor generators for transforming 
from alternating to direct current. In addition, reducing 
transformers are required for changing from the high -voltage 
feeder system to the tow voltage required by the transforming 
apparatus. The efficiency of a rotary converter when fairly 
well loaded is very good, but if the service is very intermittent 
the average efficiency of the rotary converters may be but little 
over 90 per cent, if that high. With motor-generators, the 
efficiency will be from 2 per cent to 5 per cent lower than with 
rotary converters. The efficiency of the reducing transform­
ers in these sub-stations is comparatively high. If the single­
phase trolley system is fed from transformer stations, then the 
transformer losses will be present, and it is only the difference 
in loss due to the rotary converters or motor generators which 
should be considered. If, however, the trolley voltage should 
be so high that it can be supplied directly from the generator, 
wi thout transformers, then there would also be a gain in effi­
ciency of the single-phase system due to the elimination of the 
transformers themselves. Even with transformers in both 
cases, the single-phase system could use one or more large 
transformers in place of a larger number of smaller units gen­
erally used with rotary converters or motor generators. 

It may be suggested that with motor generators the motors 
could be wound for very high voltage, thus avoiding the use of 
step-down transformers. This can be done in some cases, but 
it should be borne in mind that the efficiency of ·a very high­
voltage motor is in general I per cent to 2 per cent lower than 
a correspondingly low-voltage motor, and thus the gain in 
efficiency due to omission of transformers will hardly bear con­
sideration. 

Going back to the power house, we find that in most cases 
the single-phase system requires so mew hat less total output 
that the a. c.-d. c. system with rotary converters or motor gen­
erators. This means, therefore, that the effici ency of the sin­
gle-phase system as a whole is somewhat better than that of 
the a. c.-d. c. system; about 5 per cent to IO per cent in most 
cases. It is this gain in effici ency in the combined system 
which is important, and not the gain or loss in any particular 
piece of apparatus. If the single-phase system shows a lower 
power consumption, wi th the same service, than the a. c.-d. c., 
then it is absurd to criticise the lower effici ency of the car 
equipments themselves. 

Considering next the total cost of such a system, we are 
again confronted by the fact that different results will be ob­
tained in each irniividual case, but consideri ng the problem in 
a general way only. the results indicated below have been ob­
tained. The power house for either system will cost very 
nearly the same. The power consumption in the single-phase 
system will average slightly less than that of the a. c.-d. c. 
system, but part of the apparatus in the power house will be 

more costly if the ideal single-phase system is installed. The 
generators themselves for supplying straight single-phase cur­
rent should be somewhat more expensive than polyphase ma­
chines used wi th the rotary converter system. This is due 
partly to the fact that single-phase machines as a rule are 
larger and heavier than polyphase machines for the same out­
put, and also to the fact that the regulation characteristics of 
the two systems may be quite different. In the a. c.-d. c. sys­
tem the regulation of the generator itself may be comparatively 
poor and the rotary converters may be compounded to correct 
for this. In the single-phase generator for railway work, 
however, all compounding is done at the generator itself, and 
therefore the machine must have fairly good characteristics in 
itself. There are also other features in the station which may 
modify the relative costs somewhat, so that as a rule the power 
houses for the two systems may be considered as having rela­
tively the same costs. If the power house should represent a 
comparatively high per cent of the total cost of the system, 
then this parity in this one large item may mask to some ex­
tent the difference in per cent in the remaining items. For 
instance, if in the other items the single-phase system should 
cost 20 per cent less than the a. c.-d. c., and the power house 
equipment should represent 50 per cent of the total cost, then 
the single-phase system would have an apparent advantage of 
much less than 20 per cent of the total cost, while with the 
power house equipment representing a smaller per cent of the 
total cost, the single-phase system shows somewhat better. 
The actual figures should be looked at and not the per cents. 

Beyond the power house the high-voltage transmission line, 
if one is used, may represent practically the same cost in either 
system. In the sub-stations, however, if such are used, the 
single-phase system may have one or more transformers of 
relatively large capacity compared with a larger number of 
smaller transformers with the a. c.-d. c. system. The cost of 
transformers with the single-phase system should therefore be 
less. The cost of the rotary converters or motor generators is 
entirely wiped out with the single-phase system. Therefore 
thi s system represents a very considerable gain in cost in the 
sub-st;:i•·ions. The cost of the buildings themselves can also be 
reduc •: J. as their size can be reduced. 

Coming to the trolley system, the high-voltage trolley con­
struction itself may represent a higher cost than the usual 
direct-current constructions, neglecting feeders. However, 
when the d. c. feeders are included, the total cost of the direct 
current part of th·e transmission system is found to be much 
higher than that .of the high voltage alternating trolley sys­
tem without feeders. When the car equipments are reached, 
however, we find the conditions reversed. On account of the 
construction of the motors themselves, with their thoroughly 
laminated fields and supporting frames, which represent extra 
material, the cost is very materially increased over that of the 
present types of direct-current equipment. Also, the cost of 
the lowering transformers on the car must be added. If the 
equipment is to be used for both a. c.-d. c., there will be some 
extra cost due to added switching and controlling apparatus. 
Therefore, taking everything into account , the cost of the a. c. 
equipments is very considerably higher than for corresponding 
d. c. equipments. However, in general it has been found that 
this increased first cost of the car equipment does not merely 
neutralize the gain in other parts of the system, for in the 
ordinary a. c.-d. c. system the cost of the electric equipments 
on the cars represents but a small per cent of the total cost 
of the svstem, and therefore a large per cent increase in this 
smaller item will not be equal to a relatively large decrease in 

· cost of some of the larger items. As a rule. therefore, it has 
been found that the total first cost of the single-phase system 
is considerablv lower than that of the standard a. c.-d. c. sys­
tem, the diffe;ence depending upon individual conditions. Not 
considering the power house , in some instances this difference 
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may amount to as much as 30 per cent, while in others it may 
be as little as ro per cent. 

The above considerations of efficiency and cost have been 
based on usual conditions of operation as handled by the pres­
ent a. c.-d. c. system, but in service corresponding to heavy 
steam conditions there are other conditions entering which 
affect the comparison of the two systems. For example, the 
question of economy of speed control should be considered 
when it comes to freight service, or in those cases where it is 
necessary to run for considerable periods at other than the nor­
mal speeds. With the present d. c. system, between half and 
full speed, that is, between series and parallel, there is no 
economical running point, and rheostatic control must be used 
with corresponding reduction in efficiency. However, with 
the single-phase system, the number of speeds which can be 
obtained are directly proportional to the number of voltages 
which can be supplied from the step-down transformer. As a 
rule, the number of steps are rather large, and a corresponding 
number of efficient speeds are obtainable. Therefore, the 
single-phase system, for such condition of service, is much 
more efficient than the d. c. system, not going beyond the car 
equipments th emselves. Taking the whole system into account, 
in such cases, the total efficiency should amount to many per 
cent better than in the a. c.-d. c. system. Therefore, in any 
condition where the d. c. system requires any considerable use 
of the rheostat for regulating the speed, the single-phase sys­
tem has the advantage in economy as far as the equipment 
itself is concerned. But under conditions where the · d. c. 
equipment does not require a rheostat the advantage is in its 
favor. Such conditions, however, would be the exception 
rather than the rule, in service corresponding to that of the 
present steam roads. 

---••----
AN OPEN LETTER TO MR. WESTINGHOUSE 

BY MR. SPRAGUE 

So your reference to me in your recent letter to "The Rail­
road Gazette" was "not intended to do Mr. Sprague an in­
justice"; that is probably the reason why it was written and 
spread broadcast. Those who have the patience to follow this 
subject will quite likely reserve to themselves some right of 
judgment, and will be able to form a correct opinion as to 
your real motives. 

Contrary to your suggestion, I did not forget to mention any­
thing of pertinence or proper public interest, in so far as it con­
cerns my comments on the adoption under existing conditions 
of a. c. locomotive operation on the New Haven terminal divi­
sion, but in order to confine myself to that particular case, and 
to avoid being wrongly, even with apparent reason, put in a 
position of antagonism to any rational application or develop­
ment of the a·. c. system, I did omit many things which might 
with entire truth have been said concerning the special diffi­
culties naturally being experienced in that development, and 
many other things which my official relations would not permit 
me to say. 

But in spite of my moderation you have made references to 
my contracts which are incorrect as to fact and foolishly un­
true in inference. Permit me to correct you as to both, for if 
the public is at all interested in any personal discussion between 
you and myself, it might as well know the exact state of affairs. 

I have at present a contract with the Sprague Electric Com­
pany, an extension of one I have had for a number of years, 
during which time it was an active competitor of the principal 
electric companies. By this contract it became the owner of 
my patents, and it has naturally and very properly restricted 
me from engaging in rival manufacturing, or advising those 
who are so engaged. 

Further, in part liquidation of a royalty agreement covering 
the use of the "multiple-unit" system, I agreed to accept an 
annual payment during the term of the patents covering that 
system, if living, and required a guarantee that my name should 
always be used as designating it, not only by the Sprague Com­
pany, but by any successor or licensee of it. But whether 
those patents be used or not, this payment is not affected by a 
penny's worth, nor by any other act of mine. The contract 
makes no mention of any railroad corporation, nor is any such 
intended, and it is a rare order of imagination which would 
convert the railway and power transmission companies of the 
country, the customers of the great electrical manufacturers, 
into corporations which may be classed as unfriendly to them. 

This contract, under present conditions, confers upon the 
officials of the General Electric Company no authority what­
soever, so far as I am concerned, and no man knows better than 
yourself that I would brook no interference by individual or 
corporation with my professional opinion or action when en­
gaged as a consulting engineer. 

I have in addition a contract with the General Electric Com­
pany, a brief .one, whose sole provision is a guarantee that the 
Sprague Company shall fulfill its obligations to me, the chief 
of which in my opinion is the use of my name in connection 
with all multiple-unit apparatus, no matter what the details. 

Such is the legal status of my contracts, and it is in no sense 
altered because the General Electric Company is now the owner 
of the stock of the Sprague Company, or because it may become 
its successor in the event of that company's assignment or 
liquidation. I cannot, therefore, recognize your privilege to 
interpret these contracts in a light contrary to their spirit, or 
in any manner other than is mutually acceptable to the present 
parties to them, even though it may serve your personal pur­
poses to do so. 

But assuming, despite your forgetfulness and inaccuracy, 
that in place of the Sprague Company the General Electric 
Company becomes the principal, by whatsoever official action of 
the Sprague Company, with what poor grace comes your at­
tack on me when by reason of that very fact, because of agree­
ments between your own and the General Electric Company 
in force for the past ten years, you would become, under like 
terms, the direct beneficiary of every patent advantage thereby 
derived, and the indirect beneficiary by my abstention from 
manufacture. 

You have said that I have a "particular personal interest" in 
my "own form.of control," and thereby attempt to differentiate 
the apparatus built by your company. You are, of course, 
aware that I have here no monetary interest whatever in its 
use, and it would have been nearer the truth had you stated I 
had a pardonable personal pride in a system absolutely of 
my creation which has revolutionized electric train operation, a 
system which you are widely using, and in whose adoption to 
your special requirements you have the active aid of my 
former confidential assistants. Were you as careful to recog­
nize the rights and equities of others as you are tenacious in 
upholding of your own, you would not let an hour pass before 
directing in this instance the proper recognition of my name, 
instead of waiting until the slow and tedious process of law 
may compel such acknowledgment. 

The true inwardness--and the littleness-of your reference 
to me lies in its suggestion that I am not independent enough 
to pass upon the merits of a proposal submitted to me, or that 
the New York Central Commission has not accorded your 
company fair treatment. So far as my friends are concerned, 
I need no defense, for they know that my engineering instincts 
rise supreme above any personal interest when acting in an ad­
visory capacity, and the New York Central can best answer 
whether I have maintained the standard which it exacts from 
all who serve its interests. 

A single fact, and not the only one with which you were 
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conversant, should have made you more cautious in your ref­
erence to me, for you well knew when you penned your letter 
that, despite your assertion that natural inclination would lead 
the New York Central Railroad to award contracts, if it could 
do so on a sufficiently favorable basis, to a manufacturing com­
pany whose works are upon its lines, you had been awarded 
one of the most important contracts in its equipment, that for 
27,000 kw of rotary converters, with my foll accord and ap­
proval. 

It is to be regretted that in reflecting upon that Com­
mission you seem to have forgotten its composition. Per­
mit me to remind you that, as one of its members, it has been 
my pleasure for a considerable portion of the time to be asso­
ciated with the then vice-president cif an organization abso­
lutely controlled by \i\Testinghouse interests, but although we 
often for a time may have disagreed, in all the deliberations 
which affected the New York Central interests I have done 
myself the honor to give him, as I believe he gave me, the 
credit of recognizing in the highest degree the judicial charac­
ter of our positions. 

As you well know, the decision affecting the uresent equip­
ment of the New York Central Railroad has nothing what­
ever to do with future extensions. It was dictated in part by 
local conditions which are just as distinctive and determinate 
to-day as when the equipment was decided upon. These rea­
sons have been time and again set forth, and both collectively 
and individually the Commission has made it clear that its de­
cision was not necessarily to be taken as a precedent, that 
there was no antagonism to any particular syst.em, and that 
when th e problem of such extensions should come up every 
possible advantage would be taken of electric developments of 
any nature and from any source. Hence the attempt to get 
the New York Central Railroad to abandon matured plans. to 
terminate its cont racts, and to adopt your proposal for a change 
of its equipment, in so far as such proposal could be influenced 
by cost comparisons extending to the balance of its system, is 
,vithout the slightest basis of reason. nor was it helped by esti­
mates which. being \\·ide of the fa cts, are utterly worthless. 

I find myself, with others, wondering what has caused your 
somewhat rabid general denunciation. Is it a tardy realization 
of the importance of my letter, now ten weeks old, or appre­
ciation of its truth , or changes in some of the original inten­
tions of the New H aven Company, or difficulties which have 
manifested themselves on exi sting a. c. equipments, or in the 
carrying out of the New Haven projects ? Perhaps it was the 
loss of the Camden & Atlantic City line to a direct-current 
e<]uipment, or an importan t single-phase road to a rival, b).lt 
th ese are the fo rtune of war, and a saving sense of humor will 
prevent an ~ttack of melancholia. Perchance, some coolness 
in the reception of your ex-parte statements, privately circu­
lated a month ago, and now in part made public, has made 
necessary an attempt to bolster them up, but in any event your 
posi t ion will hardly be strengthened by over zeal or misdirec­
tion of statement, even when illustrated by exceptional cases 
of electrolysis, easily avoided and having little bearing upon 
the general rail road problem. 

You take per sonal offense because I have pointed out some of 
the difficulties which will naturally characterize the progress 
of the a. c. development, and the special ones which it chal­
lenges in a particular case, and have essayed to make it appear 
that my opinions were dictated by a spirit of special friendli­
ne ss to another company. P ermit me to inform you that I 
have on frequent occasions stated that whatever excuse there 
may have been fo r th e enthusiasm of your engineers-and 
there was much-there would have been little for those of the 
General E lectric Company fo r making a similar prop~sal under 
like conditions, because they, probably even better than your 
own men, knew the limiting conditions. 

H ad the New H aven road restricted its equipinent, as 

seemed to many for the t ime wise, and for the special reasons 
adopted in a limited territory direct-current operation, it would 
not, contrary to your statement, have necessarily meant appa­
ratus of General Electric manufacture, for as I have already 
pointed out, an equal right of construction lies with your own 
company. Nor, save on the one question of locomotive pool­
ing, was there any need for restriction in the details of appa­
ratus. 

I stood in that matter as I hope I may always stand, for what 
I believe to be the best interests of the public and the electric 
railroad development, irrespective of any personal interests or 
business affiliations; and had my criticisms lacked the essential 
elements of truth and common sense, one would have sup­
posed that in the supreme confidence which you profess you 
would have been content to have awaited the issue, and to have 
witnessed my discomfiture and the acknowledgment of the 
error of my ways and opinions, which I think in that event I 
am broadminded enough to have made. But I have ample rea­
son to believe that, distasteful as my criticisms may have been 
to some, when measured by public convenience and safety, re­
sults of importance have already been accomplished, and even 
more are sure to follow. 

The charge that the General Electric Company and myself 
are engaged in a conspiracy to fasten upon the railway world 
the direct-current system as opposed to the alternating-current 
or any other particular system unduly enhances my importance, 
and is an amusing product of imagination, or the result of 
hysteria. 

I must remind you that I was probably the first engineer in 
this country to recommend, in an official report some fifteen 
years ago, the general adoption of alternating current for the 
transmission of power over long distances, and I have not 
thanged my attitude since. I have also to call your attention to 
the fact that not only have I steadily advocated higher poten­
tials, but several years ago I publicly expressed the desirability 
of the development of single-phase motors for use on electric 
railways. And in order that you may not, unchallenged, ap­
propriate to yourself all initiation in this art, I must not forget 
to mention the late lamented Charles Van Depoele, whose 
name you may be familiar with, who, in addition to much other 
admirable pioneer work, some sixteen years ago advocated and 
patented a method of using single-phase currents on electric 
railways. 

In instructive contrast to your assumption as to my affini­
ties, it is a curious coincitlence that at the very time of the 
issue of your letter I should have committed myself to a belief 
in the possibilities, and stated my readiness to assume the re­
sponsibility under some circumstances, of a d. c. operation at 
a potential three times as high as your engineers have_ fixed in 
making comparisons between the two systems, a potential 
which, it is proper to point out, has not yet received the en­
dorsement of your own or the General Electric Company. I 
therefore can hardly be accused of speaking for either in thus 
taking this public stand, but rather as the representati,·e, as I 
have always tried to be, of consistent advance by all lines in 
an art to which I have devoted my life. 

You object to healthy criticism, but in your self-constituted 
position as universal engineering advisor and mentor, has the 
New York Central, or its Commission or the General Electric 
Company been fre e from such? On the contrary. you have 
been unsparing in predictions of disaster. The use of the par­
ticular turbines selected was to be followed by a frightful ac­
cident, and their replacement by your own, and the locomotives 
were destined to absolute failure: but the former seem to func­
tion satisfactorily, and the latter has a record as yet unequalled 
by any like piece of apparatus. True, you made no predic­
tions of failure concerning that admirable part of the equip­
ment which your company is to supply, although now so ener­
getic in condemning its use elsewhere. 
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Your attack on me is misjudged, and is unworthy of your 
own dignity, for even if your personal qualities do not appeal 
to the softer side of my nature, and your assumptions do not 
always carry conviction, I still recognize in you many elements 
of greatness. It will therefore fail in its purpose, for it will 
not cost me a single friendship, and ,vill not impair the con­
fidence of my associates, nor do I believe it will adversely im­
press any fair-minded man though he be a stranger to me.· I 
will go further-it will not affect my appreciation of the many 
splendid products, or affect my final judgment concerning any 
developments or proposals of the W estinghouse Company, 
which will live on even after your dominant personality in its 
affairs disappears. 

Permit me in conclusion to remind you that my work and 
inventions have been among the stepping-stones to your g reat 
fortune, and while other s, and not I , h ave reaped the la rger 
material rewards of that pioneer work, I have at least suc­
ceeded in impressing my name upon the electr ic railway deve l­
opment in such indelible fashion that you cannot er ase it. It 
has never stood for doubt , or coward ice, or fear of conse­
quences, but always for advancement- in whi ch in many im­
portant particulars you h ave fo llowed, not led me. 

My engineering convictions and conclusions are my own. 
T hey are dictated by no man or corporation. I am not the 
advocate of the use of any particular system to th e exc lusion 
of any other, but rather of higher potentials and the greatest 

. measure of development by whatever means-for such system 
as in any pa rticular case shall, when measured by all conditions 
of equipment and operation, best fulfill the requirements of that 
case. 

That attitude is one which I sh all consistently maintain, un­
changed by clamor, pressure or d isapproval, and so long as I 
am given life and strength, and retain the confidence of my 
associates, I shall help carry to success the enterprise which 
you have so freely criticised, and thus aid in planting another 
milestone to mark the advance of electrical accompli shment. 

The following correspondence is append ed by Mr. Sprague 
to his open letter to Mr. \ i\T estinghouse: 

NEW YoRK CENTRAL & H UDSON RIVER RAILROAD CoMP.\NY, 
GRAND CENTRAL STATION 

NEW YoRK, Jan. 2, 1906. 
Mr. Frank J. Sprague, 20 Broad Street, New York City. 

Dear Mr. Sprague :-Referring to recent discussions in the 
publie press , in which your name has appeared in connection with 
deci sions of our Electric Traction Commission: 

It affords me pl easu re to state that the relation that you hold 
to other interests has alwavs been free and open to me, and that 
your att itud e toward the ·different bidding companies has been 
entirely unbiased and impartial. as evidenced by your advocacy 
of what you have considered to be the apparatus best suited to 
ou r needs, no matter by whom manufactured. 

Yours sincerely, 
vV. J. vVILGUS, Vice-President. 

NEw YORK CITY, Dec. 29, 1905. 
General ancl Sprague E lectric Companies. 

Gentlemen :-I call your attention to a letter signed by George 
_, Westinghouse, which appears in the " Rai lroad Gazette" of Dec. 

22, and is repeated in other journals, in which, refe rring to my 
critical attitude concerning th e adoption of alternating-current 
locomotives by the New Haven Rai lroad under ex isting condi­
tions, he makes the fo llowing statement: 

"Mr. Sprague fo rgot to inform the public, probably as he would 
lt aYc done had he had more time, that he is receiving a very large 
retainer under a contract of years' duration, whereby, though he 
may become eonsnlting engineer for a railroad, yet he cannot do 
so if, in the op inion of the officials of the General Electric Com­
pany, such work or ol.iligation may be in conAict with the interests 
of that company." _ 

My only eontraet with the General E lectric Company is a brief 
one, simply guaranteeing the fulfillment of the Sprague's Com­
pany's obligations to me. and although my contract with the latter 
company-which bought my pate1,ts- is intended to prohibit my 
engaging in ri,·al manufacture or consu ltation for a m"am1fac-

turer engaged in a like business, I am not aware that, even if the 
General E lectr ic Company has bought the Sprague Company, there 
is any reasonable ground fo r assuming that th e officials of either 
company have the remotest right of interference with my legiti­
mate work, for it is only proper fo r me to say that any sueh at­
titude w~u ld be distinctly opposed to my views. 

I beg, therefore, to inquire if there is in your understanding of 
my contracts any ju stification for Mr. Westinghouse's inference, or 
anything which would in your opinion entitle you to sueh pro­
hibition, or which would interfere in the remotest degree with 
sueh action on my part as may be dictated by the very highest 
interests of my cli.ents. 

An early reply will be appreciated. 
Very truly yours , 

FRANK J. SPRAGUE. 

GENERAL ELECTRIC CowPANY 
NEW YoRK OFFICE, 44 Broad Street. 

Jan. 2, 1906. 
Mr. Frank J. Sprague, 20 Broad Street, New York. 

Dear Sir :-Referring to your letter of Dec. 29, 1905, our policy 
is, <_IS you know, to refrain from enter ing -into a controversy in the 
newspapers over any particular system advocated either by our 
companies or by their competitors. 

It is solely on account of you r personal relations to the var ious 
traction interests of the cou ntry th at we are writing thi s letter. 

T here is no reason, so far as th e General Electric and Sprague 
Companies are concerned, why you should not act as consulting 
engineer for any steam railroad or for any power company, nor 
any reason why you should not give such companies for whom 
you aet as consulting engineer such advice as seems to you proper, 
regard less of whose apparatu s is to be used . 

T he General Electric Company and the Sprague Company are 
doing their utmost to develop the electrical art along all lines in­
stead of wasting time in personal recriminations. These companies 
give the best engineering advice of which they are capable on the 
various propositions, which are from time to time submitted to 
them, and if, in any proposals which they may make for the equip­
ment of steam roads, your j udgment prompts you to decide in favor 
of a system which is recommended by their competitors, we feel 
sure that you will not hesitate for one moment to recommend such 
sys tem. 

The General E lectric Company is in the business of manufactur­
ing electrical apparatus, and is prepared to furnish alternating or 
direct-current systems as may be suitable. I t has perfected what 
it believes to be the best alternating current railway system in the 
world, and wh erever the circumstances make the use of such a 
system desirabl e, it recommends its adoption in preference to the 
direct system. The company does not, however, endeavor to fo rce 
either system on the customer irrespectiYe of the best engineer­
ing practice with reference to the special conditions under which 
the system is to be operated. 

Very truly yours, 
GENERAL ELECTRIC COMPANY, 

E. W. Rice, Jr., Third Vice-President. 
SPRAGUE ELECTRIC COMPANY, 

Allan Bakewell, President. 

----♦-------
ELECTRICAL EQUIPMENT FOR THE SIMPLON TUNNEL 

In th e issue of Dec. 9 it was stated that Ganz & Com pany 
had received a contract for the electrical equipment of the 
Simplon line, between Switzerla nd and Italy. Later informa­
tion from Ganz & Company, as well as by Brown, Boveri & 
Co mpany, indicates that this statement is not strictly correct. 
As a matter of fact. the electrification of this line has been 
entrusted by the S\\"iss Government to the Swiss firm of 
Brown, Boveri & Company, who arc already well known for 
their three-phase_ traction work in connection with other Swiss 
ra il ways. O n the other hand, inasmuch as the Simpl on line 
reaches into I taly, and will eve ntually be operated jointly by 
the Swi ss State Railways, and by the Italia n Government, the 
latter has arranged with Ganz & Company fo r the use of so me 
of the three-phase loco motives now employed on th e wel l­
known Valtel lina line fo r the Simplon tunnel, a nd has placed 
these locomotives at th e disposal of the Swiss Government, 
so that the tunnel may he opened for public traffic in June, 
1906. Brown, Boveri & Co mpa ny are now building two 
fu r ther three-phase 1000-hp electric locomotives. which will 
a lso b~ used to handl e the traffic through the Simplon tunnel. 
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COMPLETION OF IMPORTANT LINK CONNECTING THE IN­
TERURBAN LINES OF OHIO, INDIANA AND MICHIGAN 

One of the most interesting events in the history of electric 
rai lway building in the Central West took place at Findlay, 
Ohio, last Saturday, when a golden spike, presented by the 
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Akin s, of the Western Ohio Railway, in the last rail of that 
company's Findlay-Lima extension. 

The importance of this connecting link is graphically shown 
in the accompanying map, in which the link is indicated by 
a heavy dotted line. It wi ll be seen that with this connection 
it is now possible to travel continuously on electric lines 
throughout Northern Pennsylvania, Ohio, Michigan and 
Indiana. The building of electric lines in these States has 
been somewhat peculiar, fro m the fact that the lines have been 

tion with those of Central and Southern Ohio and Indiana. It 
is also interesting to note that geographically this 32 miles 
extension is almost exactly in the center of the traction de­
Yelopment of the Central West. The completion of this line 
renders possible a journey from Titusville, Pa., to Crawfords­
ville, Ind., a distance of about 615 miles, by electric lines. The 
importance of the event is still more obvious when it is stated 
that the connected properties include forty-eight roads in 
Ohio, with a mileage of 2261; eight systems in Michigan, with 
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a mileage of 482; three roads in Pennsylvania, with a mileage 
of 75, and eleven roads in Indiana, with a mileage of 888. 
This makes a total of seventy individual properties, with a 
mileage of 3706, not taking into account over a thousand miles 
of city lines. If stretched out in a continuous line this would 
extend from New York to San Francisco, with 300 miles for 
double tracking, or it would extend from New York to London. 

To the electric railways of this district this event is almost 
as important as was the completion of the Union Pacific Rail­
road to the steam lines forty years ago, and the management 
oi the Western Ohio Railway Company proposed that it be 
appropriately celebrated with a ceremony similar to that which 
attended the completion of the first trans-continental steam 
road. 

The ceremony was accomplished after many annoying vicis-_ 
situdes. General Manager F. D. Carpenter, of the Western 
Ohio, invited traction men from all over the three States, and 

passenger agent; L. M. Coe; M. A. Sprague, W. D . Thomp­
son, directors of the Cleveland & Southwestern; W. M. Bick­
nell, president Lake Shore Electric Railway; Will Christy, 
vice-president Northern Ohio Traction & Light Company; 
A. E. Aikins, president Western Ohio Railway; C. R. Morley, 
president Stark Electric Railway; J. F. Collins, Toledo Rail­
ways & Light Company; W . E. Davis, Cleveland Construction 
Company; W. H. Abbott, Roberts & Abbott; H. W. Blake and 
George S. Davis, STREET RAILWAY JouRNAL. The car left 
Cleveland at 6 :10 a. m., and made a fast run of 4 hours ro 
minutes to Toledo, over the Cleveland & Southwestern to Nor­
walk and the Lake Shore Electric to Toledo. From Toledo 
the car proceeded south over the Toledo & Maumee Valley 
Railway and the Toledo, Bowling Green & Southern route. 
Returning, the Cleveland car left Findlay at 6 p. 111. The trip 
was made in one of the magnificent new cars of the Cleveland 
& Southwestern, which were illustrated in a recent issue. 

special cars were arranged for from In­
dianapolis, Fort Wayne, Dayton and Cleve­
land. The plan was to run the cars 
through to Findlay, where the ceremony 
was to take place, and to drive the spike 
between the cars from these distant points, 
and then for the ent ire party to run over 
the new iine to Lima for a banquet. On 
the morning of Dec. 31, the clay selected 
for the ceremony, it was found impossible 
to carry out this plan, owing to the fact 
that a short piece of city track in Lima, 
the property of the Lima Electric Railway 
& Light Company, had just been relaid on 
concrete, and it was considered by the man­
agement of that company inadvisable to 
allow cars to operate over it. The Fort 
\i\Tayne and Indianapolis aggregations 
were, therefore, turned back by telephone, 
while the two carloads of guests from Day­
ton, who had already arrived in Lima, 

SPECIAL CAR AND PARTY FROM CLEVELAND WHO ATTENDED THE CEREMONY 
OF OPENING THE NEW ELECTRIC LINE FROM FINDLAY TO LIMA 

were conveyed in carriages around the quarter mile of 
embargoed track to two special cars from Findlay, which were 
sent over after it was found that the other cars could not get 
through. The ceremony was to have taken place at Findlay at 
2 p. m., but the first car from the southern contingent did not 
arrive until 5 p. m. The second car from the south was still 
further delayed, and did not arrive until after the ceremony 
and an impromptu banquet provided at Findlay were over, and 
the Cleveland contingent had started for home. The second 
Dayton delegation came into the hotel at Findlay singing the 
appropriate song, "Hail, Hail, All the Gang is Here Now." 
Hungry and tired they carried out a celebration of their own 
which lasted until late in the evening. 

The driving of the golden spike was effected by the aid of 
the moonlight. President Aikins made a few appropriate re­
marks, and read the inscription on the spike as follows: "Last 
spike in the link connecting Pennsylvania, Ohio, Michigan 
and Indiana electric railways. Driven at Findlay, Ohio, Dec. 
30, 1905. Western Ohio Railway. Presented by the STREET 
RAILWAY JouRNAL." Then, with a few taps, the spike was 
driven home. Afterwards it was extracted and replaced by 
another of less brilliant color. 

During the supper which followed, addresses were made by 
E. C. Spring, president Ohio Interurban Railway Association; 
A. E. Aikins, president Western Ohio Railway; F. T. Pome­
roy, president Cleveland & Southwestern Railway ; H. W. 
Blake, editor STREET RAILWAY JOURNAL; the Mayors of 
Findlay and Lima. and several other gentlemen. 

The Cleveland contingent included F. T. Pomeroy, presi­
dent; E. F. Sneicler, secretary; C. N. Wilcoxson, general 
superintendent; J. A. Nestor, superintendent; J. 0. Wilson, 

The first special from Dayton traveled over the Dayton, 
Covington & Piqua and Western Ohio lines, making an ex­
cellent run. In this party were E. C. Spring, superintendent, 
and R. D. Coburn, master mechanic, Dayton, Covington & 
Piqua; J. It Harrigan, general manager, Colun;bus, Newark 
& Zanesville ; Theodore Stebbins, general manager Appleyard 
lines; F. D. Carpenter, general manager, and J. H. MerriH. 
auditor Western Ohio; H. F. Dicke, superintendent Fort 
vVayne, Van \Vert & Lima, and a number of others. The 
second party included H. P. Clegg, president ; C. M. Paxton, 
traffic manager; R. A. Crume, auditor; W. E. Rol ston, general 
superintendent; A. J. Ward, advertising manager of the Day­
ton & Troy; R. H. Carpenter, general passenger agent; J. 
Wilcoxson, superintendent; Charles Price, publicity man of 
the Western Ohio; F. J. Green, general manager, and J. vV. 
Parker, superintendent Springfield, Troy & Piqua, and F. A. 
Ferneding, superintendent Dayton & Xenia. They made the 
trip over the Dayton & Troy routes. 

J. Kilgore, vice-president, and W. L. Smith, general man­
ager of the Toleclo, Bowling Green & Southern, assistecl 
greatly in the success of the affair, by taking car~ of arrange­
ments at the Findlay end. and providing special cars for the 
parties from the south. During the afternoon the Cleveland 
party visited the new power station of the Toledo, Bowling 
Green & Southern, which is one of the fine st in the State, and 
which was described in a recent issue of this paper. 

In the very near future the Dayton & Troy, \i\/estern Ohio 
and Toledo, Bowling Green & Southern lines will commence 
operatlng limited service between Dayton and Toledo. r62 
miles, this being made possible by the com pletion of the new 
lme. 
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DECEMBER MEETING OF THE OHIO INTERURBAN RA1L WAY 
ASSOCIATION 

Interest in the Ohio Interurban Railway Association is in­
creasing, and the attendance at the meeting held at the Chit­
tenden Hotel, Columbus, Dec. 28, was the best which has ever 
occurred outside the annual meetings, when there are banquets. 

J. C. Reese, of the Steubenville Traction & Light Company ; 
E . J. Davi s, of the Columbus, Buckeye Lake & Newark Trac­
tion Company; George Whysall , of the Columbus, D elaware & 
Mar ion Railway, and A . W. J ordan, of th e Columbus, London 
& Springfield Railway, were admitted to member ship . 

President Spring reported on the plans for the annual meet­
ing and banquet, to be held at Dayton, Jan. 25. A number of 
very prominent traction men have been invited and have prom­
ised to attend, and will probably make addresses. These gen ­
tlemen include H. H . V reeland , president of the New York 
City Ra ilway Company, of New York ; T. E. Mitten , president 
of the Chicago City Railway, and W. Caryl Ely, president of 
the An~erican Street & Interurban Railway Asso ciation. The 
Governors of Ohio and Indiana and prominent State and local 
official s have also been invited. The attendance will of neces­
sity be limited to 200, and it is expected that full y th at number 
will be present. Tickets to members this year will be $2.50 a 
plate, and it has been decided that the association shall take 
care of the entire entertainment without the financial assistance 
of the supply men. 

Mr. Spring also reported that the committee from the Ohio 
Association which recently made overtures to the members of 
the Indiana State Association for a consolidation of the two or­
ganizations, had met with much encouragement and that the 
Indiana Association had appointed a committee of five to con­
fer with a similar committee from Ohio. The latter committee, 
composed of E. C. Spring, Theodore Stebbins. H. P. Clegg, 
F. D. Carpenter and J. 0 . Wilson , will confer with the Indiana 
committee some time within the next two weeks, with power to 
act. In the event of the con summation of th e plan, the annual 
meeting and banquet will be the first meeting of the merged 
association, which will probably be known as the Interstate 
Interurban 'Railway Association, and new officers will be 
elected at that time. 

The nominating committee of the association adopted an al­
ternative slate, which will be presented in the event that the 
two organizations do not get together. If, however, th e merger 
plans are success ful , the new li st will include repre sentatives 
from both States. The executive committee will probably be 
composed of ten men, five from each State, while it is prob­
able that Ohio will have the selection of the president_ and sec­
retary and Indiana the vice-president and treasurer. Presi­
dent E. C. Spring has been urged to accept the chief executive 
office of the new association if it is effected. It is felt that it 
is due to him on account of his strenuous work in the formation 
and accomplishments of the Ohio Association, and on account 
of his apparently successful labors in bringing about a consoli­
dation. 

Mr . Spring pointed out- that in the event of the consolida­
tion, the necessity for a permanent secretary would be more 
urgent than ever. He stated that sixteen Ohio companies had 
agreed to contribute $50 each toward the support of a per­
manent office , and at least ten more could be secured. H e felt, 
therefore. that the success of the plan was assured whether the 
consolidation was effected or not, but in event that it is, the 
contributions of a dozen or more Indiana roads would add 
greatly to the efficiency of the office. A decision on this matter 
will be left until after the annual meeting. 

INTERCHANGE OF CAR S 

T heodore Stebbins, of the Appleya rd lines, asked that the 

subj ect of a uniform charge for fo reign cars while on other 
roads be reopened and thoroughly threshed out. This has been 
discussed at several previous meetings but nothing accom­
pli shed. H e said that the mechanical side of the controversy 
had been entirely ignored. Steps should be taken to compile 
information as to dimensions and sizes of cars and maximum 
clearances on all lines, so that it would be known in advance 
whether it was possible to run a car over another road and 
what the conditions were. He said also that the legal side of 
the question should be looked into. His attorneys had advised 
against allowing other cars on hi s lines, except under certain 
conditions to which some roads were unwilling to accede. He 
has frequent demands for such interline business, and thought 
it imperati ve that a standard form of contract should be 
adopted. 

C. F. Wilcoxson, of the Cleveland & Southwestern, thought 
this was a matter which should be taken up by a permanent 
secretary, who would have time to compile full information 
covering all dimensions of cars and clearance on all connecting 
lines and have this tabulated and sent out. He thought the 
interurbans should take concerted action to secure wider devil 
strips in citi es, because in many places it is impossible for cars 
of even a reasonable width to pass. 

It was dec ided to table this subj ect for a later meeting. 
A. W. Anderson, of the Dayton & Xenia Traction Company, 

was appointed treasurer to fill the unexpired term of R. E. De­
Weese, of the Dayton & Northern Traction Company, who is 
ill and incapacitated for work. 

ADVERTISING 

The subj ect of the "Best Methods of Advertising" was dis­
cussed. 

A. L. Neereamer, of the Columbus, Delaware & Marion, who 
introduced the subject, said that interurban roads could not do 
too much advertising, providing it was done in a judicious 
manner. He thought that many steam roads had gone to the 
extreme and were wasting money. Above all, he favored 
newspaper advertising, but he preferred to pay for short read­
ing notices rather than display advertisements. Special adver­
tising in college publications and programmes, according to 
Mr. Neercamer, was money wasted in the majority of cases, as 
many of them are simply fly-by-night schemes with no circula­
tion or reliability. If special adverti sing was done, it should 
not be cheap. Calendars at the first of the year are good, pro­
viding they are attractive and legible. The average business 
man throws away all but one or two of the best. Hand bills 
and circulars distributed from door to door are not much ac­
count. In town s where there are no daily papers, he favored 
cards placed in wi ndows; al so cards on posts at country stop­
ping points. H e favored bill-board advertising for summer 
resorts where the business justified it. Locations for boards 
should be carefully selected and specified by the railroad com­
pany. Bill-posters have a trick of using isolated places for 
their long-time customers and keeping the good ones for tran­
sients. He thought it well to have a man inspect bill-boards 
occasionally to see that agreements were carried out. He 
thought souvenir buttons an excellent plan of advertising. A 
year ago his company put out a latge qu antity showing a car 
and the name of the line and points reached, and he said these 
were still being worn by many children. A t this point Mr. 
were still being worn by many children. 

F. J. Sloat, of the Cincinnati Northern Traction Co'mpany, 
spoke of a very attractive poster that had been published by the 
Detroit, Monroe & Toledo Short Line. H e thought posters 
were an excellent method of advertising, and said that they 
should show plainly the route of the road but should not contain 
more printed matter than actually needed. 

F. D. Carpenter , of th e \Yestern Ohio, said that local people 
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on the majority of lrnes had learned the local points, but com­
paratively few people realized the great development of inter­
line business and the long distances that could be covered at 
low wst. He thought aII the individual roads should advertise 
the connections in every possible way, and that the association 
as a whole should take action to publish suitable guides and 
time tables. This was another subject to which the permanent 
secretary should devote considerable attention. 

Theodore Stebbins argued against the tendency to cut rates 
in order to get long-distance business, and he especially de­
plored the tendency to make low rates and run special cars for 
such excursions. 

F. W. Adams, of the Toledo, Fostoria & Findlay Railway, 
said that forty was the minimum number for which hi s com­
pany would run a special car, and then only a slight reduction 
was given. He did not see the necessity for the low excursion 
rates which have been advertised recently by some of the roads. 

George Whysall, of the Columbus, Delaware & Marion Rail­
way, thought there was not a sufficient interchange of adver­
tising material among the various roads. He thought the 
steam practice of having time tables of uniform size and uni ­
form racks in aII stations should be followed. Few electric 
lines have such racks, and although the agents may hav e time 
tables of other roads, they are usually kept back of the desks 
and only given out when asked for. 

J. 0. Wilson, of the Cleveland & Southwestern, said they had 
issued time tables of steam road size and had di stributed them 
liberally in all cars and stations. This was the bes t advertis­
ing with which he was acquainted. On the subj ect of reducing 
rates for special events, he thought it necessary at times to 
meet the rates made by steam roads, but fr equently the latter 
make rates which it is folly to meet. Recently a coI!ege at 
Oberlin played a football game at Cleveland, and the compet­
ing steam road offered a special train with a rate of 75 cents 
for the round trip of 35 miles. He met this rate, and by the 
liberal tise of cards and posters secured the business, his road 
hauling 326 people while the steam road had only twenty-four. 
On another occasion the steam road offered a special car with 
a baggage car for baggage at $24. He could not see any profit 
in it at that price and did not make any attempt to secure the 
business. 

A. L. Neereamer, of the Columbus, Delaware & ·Marion, told 
of a similar experience. The steam road made a haul of 38 
miles and sold a ticket which contained coupons for city car 
fare and admission to a park; it netted the steam road 23 cents 
round trip. He said: "I would not attempt to meet such a rate; 
but when you can meet their rate, advertise it well and you 
wiII get th e business." 

C. M. Paxton, of the Dayton & Troy Railway, said that in 
conjunction with the Western Ohio that company employs a 
publicity man who confines his efforts to reading matter and 
advertisements to the daily and weekly papers along the line. 
They are treated very IiberaI!y by papers in the matter of read­
ing notices, display advertisements and time cards. Nearly 
every issue of these papers contains a display advertisement in 
addition to the time table, the advertisement usually filling 
5 ins. or 6 ins. and more for special events. These are paid 
for entirely with transportation and by carrying papers fr ee of 
charge. Ry this means the Dayton papers hav e been enabled 
to get their papers in all towns throughout a wide district 
earlier than the papers of other large cities, and their circula­
tion has increased largely. They have not been imposed upon 
with requests for transportation. It is possible, however , that 
next year the papers may decide to pay for their advertising in 
cash and charge for. transportation and papers. In any event, 
the company will continue to advertise liberally in all papers 
along its line. 

F. W . Coen, of the Lake Shore Electric Railway, thought 
that clean, comfortable cars, fast service and keeping cars on 

tim e was the best possible means of advertising. In small 
towns he did not consider it necessary to advertise freely , ~o 
long as there was plenty of literature in the stations, but in the 
larger cities he favored advertising. In all cities and towns 
except Cleveland his company pays for time cards in papers 
with transportation. This is usually in the form of trip passes, 
which are taken up if presented by improper persons, but they 
are seldom misused. Mr. Coen believed in supplying news 
matter to newspapers and, wherever possible, photographs of 
interesting views and events. 

E. C. Spring, of th e Dayton, Covington & Piqua Traction 
Company, thought that in all advertising consideration should 
be made of the fact that the interurbans derived their chief 
revenue fr om the poorer and less intelligent classes. Adver­
tisements should be made simple and legible. Stations should 
be designated by ample signs, and should be well lighted so that 
they can be found at night. There should be a large bulletin 
board in each waiting room containing notices of special 
events, also racks for time tables. He thought a calendar was 
an excellent advertisement, but said that it must be legible and, 
above all. attractive. H e brought down the house and threw 
the young lady stenographer temporarily out of business by dis­
playing a high-art production recently ci rculated by his com­
pany with the remark, "Could any man throw that away." 

SHOP RECORDS 

The subject ''Shop Records" was introduced by J. C. Gil­
lette, of the Columbus, Delaware & Marion Railway. He 
asked for expressions of opinion as to whether it was desirable 
to keep an accurate account of mileages on all parts and work 
on separate jobs, for an interurban 1'tlad of, say, 50 miles. His 
company has no storekeeper, and in order to keep such a record 
it would be necessary to have a man who could devote his time 
to the work. The foremen of departments make daily reports 
of aII material used, but they have no detailed reports or job 
cards. They have a daily car report, 3 ins. x 5 ins., which con­
tains a statement of the condition of the car. This is made in 
duplicate and is signed by the motorman and conductor. One 
copy remains in the car for the car-house foreman and the 
other goes to the office. The foreman makes a note on this 
card of all light repairs, such as motor work, brake-shoe work, 
etc. , and files the card in a card system. Then they have an­
other 3-in. x 5-in. card, ·on which are reported all general over­
hauling, wheel and armature work, etc. One copy of this card 
goes to the main office and the other to the master mechanic. 
Mileages are taken from the train sheet and fil ed in a card sys­
tem daily for each car. Mileages of car bodies and trucks are 
kept separately , as the company frequ ently shifts trucks. The 
company keeps mileages on certain wheels and brake-shoes. A 
record is also kept of oil, grease, waste, etc. This is footed 
each month and reduced to a 1000-mile basis from the mileage 
sheets. Mr. Gillette remarked that it was surprising what a 
variation there was in the li fe of brake-shoes; some shoes of 
the same makes and quality being as low as 50 cents per 1000 
miles and others as high as $1 per 1000 miles. 

A. M. Frazee, of the Columbus, Buckeye Lake & Newark 
Traction Company, said that they kept the standard Account­
ants' Association sys tem of accounting. Each special job is 
kept on a card and charged against each car on a card index. 
The company has charge slips showing the cost of wheels, 
armatures, axles, journals, trolley wheels, car cleaning, etc., 
and reports are made on each monthly on a basis of 1000 miles. 
Gears and wheels are numbered and are charged to certain cars 
and checked off when they are replaced, so that an accurate 
record is kept of their life. His experience witJ, brake shoes 
was the same as that of Mr. Gillette, except that the maximum 
was sometimes as high at $r.20 per 1000 miles. 

L. C. Bradley, of the Scioto VaI!ey Railway. said that from 
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the fir st they h ad kept an accurate record of costs. In all they 
have twenty-five accounts in the material and shop depart­
ment, which is considerably more than used by the Account­
ants' A ssociation. In all cases of repairs or replacements, the 
electrical and mechanical work are separated. They have a 
casualty account, to which is charged labor and material for 
all work resulting from accidents while on the road, and such 
items are not charged to maintenance. He thought this plan 
more equitable to the master me::hanic than charging all acci­
dents to maintenance, as it did not necessitate explanations 
when the maintenance was unusually high. They do not keep 
an individual car expen.,e account, and did not think it of suffi­
cient importance to warrant the extra expense. 
· J. R. Harrigan, of the Columbus, Buckeye Lake & Newark 

Traction Company, asked Mr. Bradley how it was possible for 
him to determine the life of wheels and brake-shoes. 

Mr. Bradley said that they made periodical test s of all such 
equipment , and in trying out new material or new lots of 
material they kept an accurate mileage. He thought that it 
was not a lways the part that gave the greatest mileage that 

The Lake Shore Electric Ry. Co. 
CAR MILEAGE RECORD. 
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was the most economi­
cal. They tested mate­
rial with a view of as­
certaining the effects on 
other material, the scrap 
value, etc. In general, 
they reduce quantities 
of material to the moo­
mile basis, but do not 

(Front of Tag) 

wheels the value is determ ined by the cost of 1-16-in. turning 
per wheel. 

F. 'vV. Coen said the Lake Shore Electric uses a card sys­
tem. Cars are inspected regularly and the inspector attaches 
to the car a small tag containing space for the inspector's num­
ber, line, car number, truck number, description of trouble, 
time and date. On the reverse side of the tag is the name of 
the shop, description of repairs made, date and signature of 
man in charge of the job. The train despatcher makes a daily 
report of the mileage of each car, and this, together with the 
card mentioned, is filed under each car number. (This tag 
and mileage record are reproduced herewith.) 

Mr. Frazee said that they charged casualties to maintenance, 
but made a special report to the office and the office keeps an 
account of the nature and cost of damages. They have an in­
spector who gives a daily inspection to all cars and makes a re­
port of all requirements, his card list showing the conditions of 
all parts of the car daily. Work in the shop is divided be­
tween four men or four classes of men, each man taking care 
of a certain class of work and being responsible for that only. 
Material for these classes of repairs are charged to the indi­
vidual who takes care of the particular class of work. The 
car record must be checked off by each man, and no car is al­
lowed to go out on the road unless in perfect operating condi­
tion. \Vhere there is trouble or an oversight, the neglect can 
be charged directly to the individual. 

Mr. Gillette said that in their shop, work was given out to 
men in pairs who worked together aud performed all the 
necessary work, except that car cleaning, trolley oiling and 

stove replenishing were designated to a special man. 
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The subject "Transportation of Employees and De­
pendents" was particularly pertinent at this time, 
when a number of the steam roads are greatly reduc­
ing the number of passes to employees. One of the 
largest electric systems in this State has recently 
adopted the same policy, and the manager who de­
fended this position was strongly criticised by the 
majority of managers. The gentleman in question 
took the position that an electric road was no more 
under obligations to furnish employees and depend-
ents with free transportation for pleasure purposes 
than was a grocer obligated to furnish free supplies 
to his employees. The general sentiment was that 
this was not a parallel case. 

IIIILEAGE RECORD AND TAG USE0D BY LAKE SH O R E E LECTRI C FO R KEE P- Theodore Stebbins, of the Appleyard lines, said 
I NG RECO RDS OF MILEAGE AND REPAIRS that when he first took charge of the properties, there 

attempt to keep the actual mileage of each article that is used. 
C. F. VVilcoxson, of the Cleveland & Southwestern, said he 

fa iled to see the di st inction between expenses caused by natural 
wear and those caused by accidents. Other than so far as to 
report to the management the extent and causes of accidents, 
he saw no advantage in separating the accounts. The majority 
of minor accidents were due to the carelessness of trainmen, 
and he though t that repairs for such accidents were clearly an 
item of maintenance. However , the plan was interesting as 
showing what per cent of maintenance actually came from 
natural wear under normal conditions. He thought that small 
roads could not afford to keep accurate data of the life of all 
parts. F requently items of expense were so small that they 
made no perceptible difference when reduced to the moo-mile 
basis. He uses a card system for car reports and keeps an ac­
curate record of all wheels and armature bearings, but not of 
smaller items. On t rolley wheels and harps they make fre­
quent tests and attach a card to the pole. This shows the life 
of the harp and bush ing as well as the wheel. They have 
periodi cal tests on life of bearings, armatures, wheels, etc.; on 

was practically an unlimited supply of passes for 
all employees and no records were kept. He instituted 
a number of restrictions and records which are valu­
able and interesting. He operates six different roads 
and has about 400 employees. At present they use 15,000 
to 18,000 passes per month and travel 110,000 to 125,000 miles 
per month. This he thought too much. He has recently 
adopted the form of employees pass which is illustrated here­
with. It shows the points from and to, and has space for the 
signature of the employee, train number and conductor's num­
ber, and it is punched between certain points. In some cases 
a man is permitted to ride over any of the roads, while in 
others the points are designated by punch marks before they 
are given out. Records are kept of when issued, when used 
and distance traveled, and these are in tabulated form, so that 
it is possible to determine whether a man travels more than 
is necessary. This gives a good check on how roadmen, par­
ticularly inspectors, are attending to their duties. Superin­
tendents inspect the signatures frequently to determine that 
the passes are not abused. Comparatively few passes are is­
sued to families of employees; requests do not average more 
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than one a day for the entire system, and t hese a re seldom re­
fused. The transportat ion of section men is quite a problem. 
Formerly one road 50 miles long had three sections. This has 
been increased to five and the men provided with hand-ca rs, 
which eliminates passes and keeps the men out of the cars. 
Where section men ar~ moved from one point to another , th e 
superi ntendent supplies them with two pass slips each night. 
The pass slips cost 35 cents per 1000, and are cheaper and more 
conveni ent than card passes in combination with "dead head" 
slips. 

Mr. Sloat, of the Cincinnati Northern, said th ey had re­
cently adopted a form of mileage similar to the standa rd cou­
pon book which is issued for advertising and to certain em­
ployees. Strips are pulled out to cover th e regular fa re. H e 
is endeavoring to fi nd a flexible form of transportation to take 
care of track and trainmen, but finds it difficult. 

F. W. Coen said that the Lake Shore E lectric Ra ilway is­
sued no card passes of any kind. Annual passes fo r employees 
are put up in books of fifty coupons. One side contains the 
restrictions and number,.and the reverse side contains the sta­
tions from and to. Conductors must have something to show 

a 11.o~orma n and a sick child had been car ri ed to and from Day­
ton every day fo r several weeks. 

A. \V. Anderson said they frequently asked men to perform 
extra and haza rdous duties fo r which they gave no extra com­
pensation, and the least they could do was to be liberal in trans­
portation, which actually cost th e company nothing, as the 
ca rs ran anyway. T hey issue passes to all dependents of em­
ployees, and much prefer that a man ask fo r a pass than hav e 
hi s wife ''dead headed" by some other employee. E mployees' 
passes are contained in books issued monthly. These passes 
are signed on their face and the points are indicated by punch 
ma rks. 

Mr. W hysall said he believed in libera li ty, but his company 
declined to issue t rip passes on Sundays and holidays, when 
the loads were heavy. 
P asses fo r the majority of 
employees are good only 
between certain points. 

Mr. Adams told a story 
of an Irish brakeman, who 
asked his super intendent 

'
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Employes TRIP PAS S N;l 6 5 Q 2 
I hereby cerlily lhal I am an employe 

and presrot 1his Pan for tr an1porta1ion 

FROM ............... .... .. ......... ... ...................... .... . 

The Scioto Valley Traction Co. 
FROM I T O F ROM TO 
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DE 
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0 

From _ ________ _ 
MILAN GEN OA 
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0 SANDUS.KY CITY 
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The Lake Shore Electric R'y Co. 
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Good o n ly w h en offl c la lly alg ned a nd 
• tampe d o n cover hereof f or one con ­
t lnuoua paaaage on tralna atopplng a t 
laat named atation. 

~ FREE PASS. 1905. 

VOID IF DETACHED 

This F ree Pass is good only fo r p erson 
whose na me appears on cover or this book. 
Conductors will refuse to accept sa.me if pre­
sented by any other p erson. Subject to r ules 
on second page. 

VOID A FTER DEC. 31, 1905. 
(AlTUAN UNU9ED PASSES AT E

0

NO OF EACH MONTH . ) 

No, E 160 
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for every passenger. T he cover contains a contract and re­
lease clause and the signature of th e holder ; no "dead head" 
slips are used. Books are not good on limited trains, but in 
certain cases a card authorizing th e conductor to accept them 
on such trains is issued. A record is kept of the books, and if 
abused they are called in. T he company is ve ry li beral with 
dependents of employees. T rip passes are issued by the su­
perintendent or division superintendents and department fo re­
men practically wh enever asked fo r. T he company feels that 
the men spend the best part of their lives in their work, and 
that they are entitled to every reasonable consideration. One 
of the division headquarters is in an isolated town where no 
suppli es can be purchased, and it would be a great hardshi p 
fo r the families to be obli ged to pay fo r transportation . 

C. F. W ilcoxson shared thi s opinion. He thought that if 
men were re fused transportation they would beat their way, 
and the temptation to break rules covering thi s poi nt would 
lead to infractions of other rules. T rainmen, shopmen, etc., 
have issued to them monthly books wi th a sufficient number of 
coupons fo r ac tual working days. Stations are prin ted on 
them, and in case of some men th ey are punched in advance ; 
others may travel anywhere on the road. Coupons must be 
signed on the back. P asses fo r wives of employees only are 
issued by the superintendents, and the dependents of single 
men are not refused. 

E. C. Spring said he believed in liberality to famili es of em­
ployees. He referred to one particular case where a wife of 

fo r a pass to go home on Sunday. The latter sa id, " If I were 
a fa rmer and you my hired man, would you expect me to hi tch 
up and take you to town?" " No," said P at, " but if you were 
hitched up and going to town, I'd th ink you a cl-- mean man 
if you wouldn't give me a r ide." Mr. Adams said that was hi s 
position exactly. 

INTERLI NE TI CKET 

Mr. S loat, cha irman of th e commi ttee on a new form of in­
terline ticket, prese nted a fo rm of multip le-dest ination ti cket 
which he believed overcame the objection s offered at the 
Young-stown meeting, and whi ch were outlined in the issue of 
the STREET RAILWAY J OURNAL for Dec. 9 , 1905. As stated 
then, it was considered desirable to have a fo rm of inter line 
t icket whi ch would show the point of sale and destin ati on on 
each coupon, so that each road would have this info rmation 
without waiting for a monthly report from the selli ng road. 
T he t icket contains the contract on the upper end, and at one 
side the yea r, month and clay to be punched for ti~1e limit. T he 
contract is the same as that used in the skeleton form of inter­
line ticket ·which was illustrated on page 92 of the STREET 
RAILWAY J OUR NAL fo r J an. 14, 1905, except that a six th 
clause is added which provides that where used on limited cars, 
an excess fare may be collected according to the ru les of the 
company collecting the coupon. Attached to the main part of 
the ticket are the several coupons. One of these coupons, col­
lected by the fina l company, is illustrated on page 36 to give an 
idea of the cha racter of the fo rm used. This coupon co nt~ins 
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the principal stations on several routes radiating from a large 
terminal city; also the route. Where the ticket is for a station 
not designated, the agent fills in the blank space in the center. 
All tickets have at the bottom an agent's stub, which is of the 
same size as the other coupons and contains space indicating 
the amount paid by the passenger. This space is filled in by 
the agent when the ticket is sold. There are two, three or four 
intervening coupons for various routes over which a ticket is 
likely to be sold and each coupon has the name of the collect­
ing road printed on it, with the terminal city of that road. 
Each coupon also bears the list of the selective routes and 
towns for the final destination. In selling the ticket the agent 
fo lds the ticket between each coupon so that the station lines 
register under each other and punches the desired destination 
and route. The ticket is good from the point stamped on the 
back to the destination indicated, and, as stated, each coupon 
~hows these points. Half-fare tickets will probably be indi-

Issued by l he Columbus, London & Springfield Ry. Co. 
DAYTON 

To POINT BETWEEN PUNCH MARKS. 
Via ELECTRIC LINE DESICNATED. 
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On Conditions named in Contract. I FORM 
VOID IF DETACHED. 

Via CL&S, DS&U and EL designated. C 1 

SAMPLE COUPON UF SELECTIVE INTERLINE TICKET. THIS 
COUPON IS TO BE COLLECTED BY FOREIGN ROAD 

cate<l by a suitable punch mark so as to eliminate separate col­
ored tickets. Round-trip tickets will be of the same general 
character, except that they will have double the number of in­
tervening coupons and will be white, while the single trip will 
be green. \ \Tater-marked safety paper will be used. It is not 
intended that this new coupon ticket shall entirely supersede 
the skeleton form of ticket adopted some time ago and now in 
general use, but the new form will be used by those that desire 
it, and its chief advantage lies in the fact that it can be issued 
more quickly than the other ticket. On the other hand, it is not 
as practical for long routes over more than three or four roads 
on account of tJ1e inability to print a large number of routes 
and towns in a small space. 

On vote. the ticket was authorized, and Mr. Sloat was in­
structed to make a few minor changes that were suggested. 

•• 
A NEW METHOD OF REBA TING 

The Illinois Valley Rail way Company is issuing a coupon 
commutation rebate book, having a sliding scale of rebates 
somewhat out of the ordinary. The book, which contains 100 

coupons, each having a face value of 5 cents, sells for $5, or 
at the face value of the coupons. If used within thirty days 
from date of sale a rebate of $2 is made upon the surrender of 
the cover. If the cover is returned within sixty days, the re­
bate is $1, whi le a rebate of 50 cents is made if it is returned 
within ninety days. This method of rebating avoids the use 
of several books of different values, yet gives to those using 
the road extensively a cheaper rate than the casual traveler. 

•• 
The Toledo, Port Clinton & Lakeside Railway is about to 

inaugurate limited service between Toledo and Marblehead. 
The distance is about 50 miles, and the time will be 1 hour 
45 minutes, of which 23 minutes are required in getting out 
of Toledo. There will be three limited cars each way daily. 

• 
NEW YORK STATE JANUARY MEETING 

As stated in the last issue of the STREET RAILWAY JouRNAL, 
the first quarterly meeting of the Street Railway Association 
of the State of N cw York has been called to convene in Sche­
nectady, N. Y., on Jan. 10, for the discussion of mechanical 
subjects. President Danforth states that the replies re­
ceived in response to the official notice forecast the complete 
success of the meeting. The attendance of mechanical men 
from New York State and the adjoining territory promises to 
be large and representative, and the interest manifested ·indi­
cates good results from the conference. As stated in the _cir­
cular, the meeting will be called at 9 :30 \Vednesday morning, 
Jan. 10, in the rooms of the Schenectady Railway Benefit Asso­
siation, at the Fuller Street station, Schenectady, N. Y. It 
will be continued throughout the entire day and will be devoted 
to a discussion of topics included under Accounts 6, 7, 8 and 9, 
name I), maintenance of cars and equipment. Short papers 
wi ll be presented on "Cleaning and Handling Cars in Car 
Houses"; "Lay-Over Inspection vs. Night Inspection," and 
"Car Maintenance," and opportunity will be given for asking 
and answering questions relating to any of the topics covered 
by the mechanical department. There will be no entertain­
ments, no exhibits, no supply men, and absolutely nothing to 
detract from the serious work of the conference. A light buffet 
luncheon will be served in the middle of the day at the expense 
of the association. Representatives of. mechanical depart­
ments and also of operating departments, both in New York 
State and outside of the State, whether members or not, are 
cordially invited to attend this conference and take part in the 
discussions. 

---•♦----

FIRST ANNUAL MEETING OF THE PORTLAND (ORE.) RAIL­
ROAD COMPANY'S RELIEF ASSOCIATION 

The first annual meeting of the relief association of the Port­
land Railroad Company, of Portland, Ore., was held recently 
at the St. John car house, with a large attendance representing 
nearly all the divisions of the company. The annual reports 
were presented, showing the association to be in excellent finan­
cial condition. President Jesse C. Estes in his report gave the 
fo llowing facts: The total membership is 102, four having 
dropped out by r eason of leaving the employn~nt of the com­
pany. Nine claims for sickness and disability have been paid 
amounting to $132.84, one claim being for the full amount of 
$60. The amount of $168.84 is on deposit in the Casco Bank. 
George A. Milliken, the treasurer, reported as follows: Re­
ceipts for the year, $399; payments for the year, $230.16; bal­
ance on hand, $168.84. The following directors \\·ere elected 
to serve for the next year: J. C. Estes, E. H. Belyea, C. 1\1. 
Durell, W. A. Worthing, J. Frank Babbidge, )J"_ P. Grant, 
Charles D. Baycl, F. G. Carey, F. H. Knight, George A. ::--.Iilli­
ken, Merrill E. Crossman, F. R. Larrabee. 

----♦♦-·-

Shaft bearing practice is tending toward higher tempera­
tures, according to A. l\I. l\fattice, who stated in the topical 
discussion upon bearings at the recent N" e,v York meeting of 
the American Society of l\Iechanical Engineers, that in his 
examinations of large numbers of engines in service, he has 
found more bearings hotter than 135 <legs. F. than cooler. In 
many cases, temperatures as high as 150 <legs. F. are operated 
under constantly without trouble, while one instance of an 
operating temperature of 180 <legs. F. was cited. \Vhere en­
gines are direct connected to generators, the bearings are sub­
ject to much greater rises of temperature than in other 
classes of machinery, as the proximity of the heated generator 
and other parts prevent the ventilation that is r.ecessary for 
proper cooling. 
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CORRESPONDENCE 

THE LOCATION OF TOILET AND SMOKING ROOMS 

• San Jose, Cal., Dec. 18, 1905. 
EDITORS STREET RAILWAY ] OURNAL: 

I have noticed the suggestions being made in your paper as 
to the proper locations of toilet and smoking compartments 
on interurban cars. I have had considerable experience in 
the practical operation of interurban cars, and am very much 
in favor of the single-ended car, as a large controller and other 
appliances on the rear platform take up considerable room that 
might be otherwise utilized for passengers when the cars are 
crowded. For a single-ended car I believe that the smoking 
compartment should be placed in the forward end of the car, 
with its entrance from the front platform in the right-hand 
corner of the platform. The motorman's cab should be tri­
angular in shape and in the opposite corner of the front end of 
the car. The door by which it is entered would normally be 
kept closed. 

Now, as to the toilet, I suggest that it be placed at the rear 
of the car on the left-hand side, and that the heater be placed 
directly ahead of it; this would make a very compact arrange­
ment. I would also adyocate cross-seats throughout the car. 

WILLIAM COULTER . 

• • • 
OIL FOR MOTOR LUBRICATION 

GALENA-SIGNAL OIL COMPANY 

Franklin, Pa., Dec. 21, 1905. 

EDITORS STREET RAILWAY JOURNAL: 

Having read the discussion in your journal on "Oil vs. 
Grease for Motor Lubrication," I desire to make a few state­
ments in regard to some of the difficulties existing and to be 
overcome in the introduction of oil lubrication, in order to get 
the best results. 

Much has been said in regard to methods of application and 
various types of cups for feeding the oil to the motor bearing. 
Admitting that a good quality of oil is the first essential, and 
that a good cup is an indispensable device in oil lubrication of 
motors with bearings designed for grease, it is nevertheless a 
fact that in many instances one of the most important factors 
is overlooked, namely, that of familiarizing the inspectors and 
oilers with the necessary difference in the care and attention 
required in the u~e of the two lubricants. It can truth'fully be 
said that many failures with oil lubrication or inapility to get 
as good results as are known to have been secured elsewhere 
can be accounted for in the lack of interest taken by those 
making the trial test. To do anything correctly or success­
fully means that the work to be done must have the attention 
of an interested person. Then when a change from grease to 
oil is contemplated, the oilers or other car house men directly 
in touch with the work of equipping the motors must at least 
have that interest necessary to an impartial trial. If the above 
rule is not followed, the master mechanic will often find that 
the "object" he sought to obtain has been defeated in advance. 
I mean by this that when a good method of oil lubrication has 
been adopted there is less work in caring for the electric equip­
ment in every way than when grease was used, but to convince 
the pitmen of this fact is often a difficult task, as to them any 
change ordinarily suggested in shop practices is interpreted to 
mean either an additional amount of work for them or a re­
duction in the number of employees. 

As to the amount of oil required for different types of mo­
tors. I am of the opinion that where a good quantity of oil is 
used, which is one of the principal features and should be con­
sidered before everything else, that if fed regularly and at such 
a speed that it will not flood the interior of the motor, the 
quantity required to lubricate one motor will not be greater 

than another where the speed and horse-power are equal. This 
will be readily understood when it is explained that 2 oz. of 
oil is taken as a basis for the minimum quantity per armature 
bearing per 1000 miles, and I oz. of oil per motor axle bearing 
per I ooo miles. 

Where the oil enters the motor in such quantities as to cause 
trouble, it is evident there is something wrong with either the 
kind of oil used or the quantity fed, and I would consider such 
practices expensive, as when such a large quantity of oil is 
entering the motor more is being lost on roadway. 

The difficulty experienced in the past in lubricating the G.E. 
800 motor is now successfully overcome by constructing an oil 
cup with the top projecting above the top of the grease re­
ceptacle, with a male lug cast on it for holding the oil lid and 
another female lug for fastening the cup to the motor with a 
cotter pin by means of the original male lug which held the 
cover, thus increasing the capacity for oil. The large number 
of electric lines, both interurban of high speed and long runs 
and city lines of slow speed and short runs, which bear testi­
mony to the s"uperiority of oil over grease for motor lubrica­
tion is sufficient to convince the most erratic unbeliever. The 
best argument in favor of oil lubrication is found in the saving 
of power consumed per car. W. H. PAPE . 

• • • 
NOTES_ ON THE COMMERCIAL VALUE OF EFFICIENCY 

27 William Street, New York, Dec. 28, 1905. 
EDITORS STREET R AILWAY ] OURNAL: 

It may be of some interest to note that roughly the value 
per kilowatt of an average decrease or increase of efficiency 
in a power plant) s ' approximately the cost of I ton of coal. 
This rule of thumb is derived as follows: Assuming the plant 
to be in operation during eighteen hours each day, and that 
the average output during these eighteen hours is 50 per cent of 
the full load capacity, there would be 3310 kw-hours generated 
per annum for each kilowatt installed. With a coal consump­
tion of 3 lbs. per kw-hour the annual coal consumption per 
kilowatt installed would be 9930 lbs., and a decrease or increase 
in average efficiency of I per cent would amount to a decrease 
or increase of 99.3 lbs .. or 0.04965 ton of coal consumption per 
annum. This capitalized at 5 per cent would amount to 0.993, 
or approximately I ton of coal. 

The more economical the coal consumption the less is the 
value of the efficiency of the apparatus. As an example of this, 
where gas engines are installed as prime movers, the value of 
I per cent in efficiency would be only approximately ¼ ton of 
coal. In other words, comparing a gas engine plant with a 
steam engine plant, the effici ency of the electrical apparatus 
is of relatively small importance, and this is a point which 
should be considered in weighing the relative advantages of the 
two forms of prime movers. F. A. GIFFIN. 

•• 
IMPROVEMENTS IN SAN FRANCISCO 

General Manager Chapman, of the United Railroads of San 
Francisco, has announced the details of a number· of radical 
changes in the car service on various electric railways which 
he plans to inaugurate in the neat future. New routes of 
travel for the better accommodation of residents in various out­
lying districts, better transportation facilities on a number of 
lines, the extension and betterment of the ·owl-c·ar service and 
other like innovation s are contemplated. One notable im­
provement decided upon is the inauguration of a through-car 
service to various outlying districts now reached only by trans­
fering from one line to another. Various track connection;; to 
permit the operation of through lines over new routes have 
recently been completed. and the company will endeavor to 
demonstrate by its improved car service the advantages of an 
interchangeable system, which is one of the arguments in favor 
of a trolley line for Sutter Street. 
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NEW PIT JACK AT THE SHOPS OF THE INTERNATIONAL 
RAILWAY COMPANY 

John A. Hanf, master mechanic of the International Railway 
Company, Buffalo, N. Y., has des igned and built a novel form 
of pit jack for use in the repair pits of the company's Cold 
Springs shops. In considering the problem of fitting these 
shops with an efficient and at the same time economical type of 
jack, it was found that there were practically but two alterna­
tives open, either to install the old style hand lever jack 
mounted on a truck or to adopt one of the several types of 
hydraulic air jacks now on the market. The idea of installing 
hand jacks was fi nally rej ected as too slow and cumbersome 
and out of keeping with the intention to fit these shops with 
only the most up-to-date economi cal and serviceable tools. An 
examination of all the various fo rms of power j acks presented 
showed that to operate any of them in these particular pits, 
where the headroom is low, it would be necessary to have a 
trench in the bottom of the pit to give room for the cylinder 
piston when the jack table was in its low position." This trench 
in the pit was considered an objectionable feature in view of 
the. likelihood of its becoming more or less of a catch­
all for grease, old waste and rubbish, in addition to 
its hampering the pit men in their work. 

vVhile considering thi s problem, Mr. Hanf con­
ceived the idea of constructing a j ack whi ch would 
operate with telescoping pistons so that the necessary 
limits of travel could be· secured without trenching or 
cutting the bottom of the pit. T he type of j ack finally 
designed is illustrated in the engravings. T he table of 
the jack when lowered is but 32 ins. from the. pit bot­
tom, and when raised to its maximum height is_ 5 ft . 
II ins., giving a total piston travel of 3 ft . 3 ins. The 
jack requires no t rench and takes up much less room 
than lever jacks. T he j ack sho wn is operated by air 
where air is obtainable. T he same design, however, 
can be arranged to work with hydrauli c pressure 
equally as wel l. 

ond cylinder is 8 ins. in diameter and telescopes into the lower 
cylinder. The're is no packing between these two cylinders at 
the sides, the sliding contact being merely a good machine· 
fini sh fi t. At the bottom of the 8-in. cylinder, however; there 
is a steel plate with a leather gasket packing. The only pas­
sageway for air between the IO-in. cylinder and the 8-in. cylin­
der is a hole ¼ in. in diameter bored through the bottom of the 
smaller 'cylinder and through the steel plate and leather pack­
ing. T hi s small hole serves all the requirements of an air 
valve from the lower cyl­
inder into the upper one. 
The j ack table is carried 
on a shaft 2¼ in s. in 
diameter made from an 
old car-wheel axle. This 
sha ft telescopes into the 
8-in. cylinder and has a 
circular plate at its lower 
end, as is shown. The 
sliding surfaces where 
the shaft passes through 

By reference to the drawings it will be seen that 
the lower cylinder consists of an iron shell about IO 
ms. in diameter mounted in a small t ruck. T he sec- J ACK IN LOW E RED PO SITION 
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the top of the 8-in. cylinder are packed with air-tight bush­
ings. 

The air supply is let into the bottom of the lower cylinder, 
the flow of air being controlled by a small hand valve. When 
air is allowed to enter, the 8-in. cylinder begins to rise first 
until it has reached nearly its maximum height, when the air 
begins to flow through the ¼-in. hole into this cylinder, and 
the third section, comprising the shaft with the jack table, 
then begins to rise .. The jack is lowered by closing the valve 
to the air supply and opening a small valve, giving exhaust to 
atmosphere. The raising and lowering of the jack are easily 
controlled by manipulating the two hand valves, and the table 
can be stopped and held at any point in its upward or down­
ward travel. If it is necessary to leave the jack in its raised 
position with a heavy weight on the table fo r any length of 
time, this can be accomplished by closing the exhaust valve · 
and opening the air supply valve just a trifle so that sufficient 
air from the main supply tank will flow in to compensate for 
any slight leakage or compression of air in the jack cylinders. 
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CONVENIENT ARRANGEMENT FOR DESTROYING USED 
" TICKETS 

Although seemingly a simple matter, it is oftentimes a vex­
ing question to· decide how best to destroy used tickets and 
transfers. Of course, it is easy enough to send a clerk from 
the accounting department with the tickets in bags and have 
them dumped into the furnace under the boilers at the power 
house, but a number of companies have found to their cost 
that this procedure leaves too many loopholes for the tickets 
to find thei r way back into the hands of the public, and it is 
now generally considered necessary to place as many safe­
guards around the tickets from the time they reach the ac­
counting department until they are entirely destroyed as is ex­
ercised in handling the cash. 

The Toronto Railway Company has devised a scheme for 
destroying tickets that is at once simple, economical and safe. 
At the side of a small furnace used for heating the office build­
ing in which the accounting department is housed has been 
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DETAILS OF FURNACE FOR BURNING TICKETS, TORONTO RAILWAY COMPANY 

The 8-in. cylinder has a lifting capacity, when operated with 
ai r at 60 lbs. pressure, of 4700 lbs., and raises to a height of 
52 ins. The smaller piston rai ses to the full height of 5 ft. I I 

ins., and when operated with air at 60 lbs. will lift about 3000 
lbs., supported on the jack table. The engravings show the 
jack lifting a GE 67 motor, complete with armature, fields and 
pinion. Mr. Hanf has applied for patents covering the detai ls 
of the jack. 

A CAR FOR LIMITED ,PASSENGER SERVICE 

A car intended for limited service only on the lines of the 
Indiana Union Traction Comr>any is bei ng reconstructed in the 
shops of the company. The present limited cars have buffet 
heater and toi let rooms located at the partition between the 
main passenger and smoking compartments. In order to give 
passengers in the rear compartment a clear view ahead, "these 
have been removed from their present location and a glass par­
tition constructed. The heater and toi let rooms are located at 
the rear entrance of the car, and the buffet has been aban­
doned. The feature most worthy of note in the new car is the 
revolving chair seats employed. General Manager Nicholl 
states that if the first car is found satisfactory more will be 
built. 

built a small brick retort about S ft. high, 4¼ ft. wide and 3 ft. 
deep, inside dimensions. Within this furnace is a cylinder 
formed of heavy iron netting with ¾-in. mesh, this cylinder · 
being not unlike the ordinary wire screen used for screening 
broken stone. The cylinder is carried on bearings housed in 
the side walls of the retort, and can be revolved by means of a 
shaft and hand crank which project outside one of the walls. 
The cylinder, or screen, has a hinged section or top, through 
which the tickets or transfers enclosed in paper bags are packed 
tightly inside the cylinder. This hinged door is then closed , 
and locked, so that it is impossible to remove the contents with­
out a key. Underneath the cylinder are a number of gas jets 
formed by punching holes in two iron gas pipe;;, which extend 
the full length of the cylinder about an inch below the bottom. 
T he furnace itself has a heavy iron door which is fitted with a 
heavy padlock. 

The procedure is for the cashier and one a~sistant to take 
the tickets, after they have been counted ;ind placed in paper 
bags, down to the cellar and pack them into the wire cylinder. 
The cylinder is then closed and locked, and the furnace door 
is also closed, bolted and locked. The assistant then lights the 
gas jets under the screen, and after the flames have communi­
cated to the paper bags the crank handle 1s given a few quick 
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turns, thus revolving the contents of the cylinder and per­
mitting the flames to pass through the entire mass. The gas 
is left burning for an hour or so, but it is not necessary to 
leave anyone to watch the furnace after the door has been 
locked, as it is manifestly impossible for anyone to gain access 
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f~w turns. In the several years this device has been in use, a 
piece of paper bear ing any semblance to a ticket has never 
passed through the screen after the firing, and the officials of 
the accounting department never have the slightest doubt about 
each individual ticket being destroyed after it has once been 
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DETAILS OF SCREEN CYLINDER OR CAGE IN WHICH TICKETS ARE PLACED FOR BURNING 

to the interior of the screen. To facilitate the de­
struction of the tickets it has been found expedient 
to place a loose iron bar within the cylinder, so 

FURNACE F O R BURN ING TICKETS, SHOWING GAS 
JETS UNDER N EATH CAGE, TORONTO RAILWAY 

COMPANY 

FURNACE FOR BURNING TICKETS, SHOWING SCREEN CYLIN• 
DER OR CAGE IN WHICH THE TICKETS ARE PLACED, 

TORONTO RAILWAY co:MPANY 

that when the handle is turned the bar will roll around 
within th e screen ana thoroughly break up any small masses 
ci tickets t hat might form and escape the full effects of 
the· flam es. The r esidue of a charge of tickets after 
burning for an hour comprises a handful of black dust, which 
can be readily sifted through the screen by giving the handle a 

placed within the screen. The time consumed 1-y a responsible 
representative of the accounting department in overseeing the 
destruction of the tickets amounts simply to the time necessary 
to take the tickets to the cellar, pack them in the screen cylin­
der, lock the doors, light the gas jets and give the cylinder 
handle a few quick turns. The cost of destroying the tickets 
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amounts to the expense of burning the gas jets under the cyl­
inder for not over an hour each day. The illustrations accom­
panying this article give all the details and dimensions of the 
t icket destroyer. For the drawings and photographs acknowl­
edgment is made to J. H. Smith, comptroller, and Robert J. 
Clark, assistant comptroller, of the Toront·o Railway Company. 
It is the intention to take out letters patent covering the details 
of the device. 

••• 
REPORT OF THE OFFICIAL TEST OF THE DOUBLE CROSS­

COMPOUND ENGINES IN THE FIFTY-NINTH STREET 
POWER SIATION OF THE INfERBOROUGH · 

RAPID TRANSIT COMPANY OF 
NEW YORK 

In accordance with the terms contained in the contract be­
tween the Allis-Chalmers Company and the Interborough 
Rapid Transit Company, governing the construction and op­
eration of the nine double cross-compound engines in the lat­
ter's power station at Fifty-Ninth Street and Eleventh Ave­
nue, New York, the former guaranteed certain operative results 
under specified conditions, in effect as follows: 

Each engine was not to require.more than 12.25 lbs. of dry 
steam per ihp per hour, when indicating 7500 hp at 75 r.p.m., 
with a vacuum of 26 ins. at the low-pressure cylinders, and 
with a steam pressure at the throttle of 175 lbs., said rating to 
include all steam used by the engine or by the jackets or re­
heater. A further memorandum agreement formulated by the 
representative engineers of each company governed in detail 
the conduct of the test; this secondary agreement being neces­
sitated by certain features peculiar to the case involving the 
very essential point of the original contract. 

The swing of the generator load, averaging approximately 
12 per cent in three seconds plus or minus, presented a pro­
hibitive impediment to the use of the ordinary engine indicator 
as a standard for results. Thus the only method pr;icticable 
was to obtain the developed electrical horse-power of the unit 
and correct this by engine friction and generator losses as 
determined by subsidiary tests, these tests becoming practically 
of pr imary importance, as indicated by results of preliminary 
trials. The final decision was to make friction determinations 
by two methods, hereinafter designated and described as the 
electrical method and the continuous indicator method, the 
former to be considered decisive if checked up to within IO per 
cent by the latter. 

The following is a description of the conduct of the test 
proper and the subsidiary tests, classified as reported by the 
engineer in charge of each department of the test. 

ENGINE TEST PROPER: ENGINE AND STEAM READINGS AND 
DETERMINATIONS 

The engine designated as No. 8, being so situated as to per­
mit unit isolation from the rest of the plant, was selected as 
representative of the complete installation. All steam and 
water mains and auxiliary lines in the unit were either en­
tirely cut off from the rest of the . house or separated by two 
valves and a bleeder or drip valve between. The unit as thus 
isolated consisted of seven boilers, the water ends of a boiler­
feed pump and a circulating pump respectively, and the main 
engines. 

Apparatus as required for the test was installed as follows: 
For weighing the total feed-water as delivered by the supply 
line, four tanks, mounted in pairs upon two 20-ton scales, with 
a capacity per pair of 28,000 lbs of water, were used. The de­
livery from the weighing . tanks was to two reservoir tanks 
connected by equalizers, and then in turn to the boiler-feed 
pump. For weighing of drips, leakage, etc., small scales and 

tanks were erected as necessary. Peabody throttling calori­
meters were connected to the main line, in close proximity to 
the throttle, for use in case of wet steam. All gages and ther­
mometers were carefully calibrated and standardized to th e 
satisfaction of both parties. For the purpose of correcting for 
changes of level of the water in the boilers, scales graduated to 
tenths of an inch were placed close to each gage glass, and a 
temporary walkway erected to facilitate readings. Floats in­
dicated the level of the reservoir tanks, this level being main­
tained a constant. To eliminate the use of the calorimeters , 
the steam supply was maintained at a constant low degree of 
superheat, one boiler containing superheater coils and this op­
erated as des ired. Vacuum was maintained at an average of 
26 ins. mercury. Due allowance was made for all known leak­
age and drips. Readings were taken at 15-minute intervals, 
an hourly graphical log being mainta ined. 

ELECTRICAL READINGS AND DETERMINATIONS 

The load on the engine was measured electrically, by means 
of four balanced three-phase integrating wattmeters of the in­
duction type, connected to current and potential transformers, 
located at the terminals of the alternator and connected as 
follows: Three current transformers, one in series with each 
of the three armature conductors, and two potential trans- . 
formers, connected from phases I to 2 and 2 to 3, respectively. 

As the potential transformers were designed for use under 
closely defined conditions, and could, therefore, be accurately 
standardized by the makers, their ratio, which is JOO to I, 

was assumed to be correct. In the case of the current trans­
formers, however, wh~re the ratio is subject to change, due to 
changed seco ndary resistance, it was considered desirable to 
recheck the rat ios, which was done as follows: 

The generator was short circuited with a standard Kelvin 
ampere balance in series with the current transformer in 
phase 1, while a portable ammeter was substituted for the 
regular switchboard ammeter, in the secondary side, thereby 
securing accurate measurement of the secondary current with­
out altering the secondary resistance appreciably, while all 
other instruments having a current winding, which were to 
be used for the test, were included in the circuit. The gen­
erator was then run at full speed, and the excitation adjusted 
to cause full-load current (263 amps.) in the armature, which 
was found to be constant. During this period, twenty read­
ings of primary and seco ndary current were taken simultan­
eously, by means of telephone communicatiou between the 
readers of the Kelvin balance and secondary ammeter. From 
these corrected readings the true. ratio of transformation was 
calculated. It can be seen that this method of test, which is 
made under operating conditions, will correct for any error 
due to inductance in the secondary circuit, caused by running 
the current transformer leads in iron pipes, which could not be 
corrected for in the original manufacturer's ratio test. This 
test was repeated for phases 2 and 3 under similar conditions. 
The calibrating watts for the four balanced three-phase watt­
meters were calculated from the corrected transformer ratios, 
and the meters calibrated and adjusted by comparison with 
Weston standard wattmeters, the calibration of which will be 
described later. 

The meters were connected as follows: One in the second­
ary of the current transformers in phases I and 3 respectively, 
and two in that of phase 2, the object of this method being 
to show by the readings of the meters in the three phases 
that the load was balanced, while the object of the two meters 
in a single-phase was to furnish a continual check on the 
calibration of the meters. It was found that all meters agreed 
within their limit of precision, and results were therefore cal­
culated from the average of the readings of the four meters, 
which was taken to be the true output of the generator in 
kw-hours. 
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FRICTIO N DETERMI NATION A ND ELECTRICAL LOSSES (ELEC­
TRICAL METHOD) • 

The combined losses in the unit were ascertained by driving 
the generator as a synchronous motor with the engine trailing, 
and measuring the watts input, which it can be seen would 
consist of combined friction and windage, 12R losses and iron 
losses. As this input was too small to be measured accurately 
by means of the, four lead meters, a special meter with its 
standardized current transformer was used. The unit could 
not be motorized for periods longer than 5 minutes, because 
of the difficulty in lubricating the cylinders, which was not 
long enough to give a dial reading on the meter; so the meter 
during the short run was read by counting the revolutions ot 
the di~c, timing same ,vith two chronograph watches reading 
to tenths of a second, and the mea n kilowatt fi gured by ti1e 
usual calibrating formula. During this period, the field cur ­
rent was held at that value corresponding to full -load excita­
tion, in order to make the iron losses the same as at full load, 
and was read on a \Veston standard portable ammeter. The 
armature volts and amperes were also read at Io-second in­
te rvals, in order to obtain the power fac tor , which, due to 
the over-excitation of the field at such small load, was low, 
averaging for the several t rials 18.5 per cent ·with a leading 
current. A s the meter used for t his test was calibrated at a 
[~O\ver factor of 1.0, it was necessary to check it on low values, 
and readings were, therefore, taken with a leading current at 
ten points from 0.1 to 1.0, and a curve plotted, showing th e 
error, which curve was used to correct all readings taken on 
the friction trials. To this corrected input, as the armature 
current was below full-load value, must be added the dilferencc 
between the 12R losses at the observed value and that cor­
responding to full-load current. From the above, the output 
of the generator plus the input to the generator motorized, · 
plus the difference between the 12R loss at motor current and 
the same at full-load current, equals the total load on the 
engine in kilowatts. 

CALIBRATION OF METERS USED DURING TEST 

The Kelvin ampere balance used for the ratio tests was com­
pared with a potentiometer and standard resistance. The 
ammeter for the secondary current was compared with the 
current dynamometer, standardized by means of potentiometer 
and standard resistance. The current transformer for the 
friction trials was checked by compari son with a Kelvin am­
pere balance. The standard indicating wattmeters, used for 
calibrating integrating wattmeters, checked by comparison 
with the \V ~ston laboratory standard voltmeter and potentio­
meter and standard resistance. The vVeston standard portable 
shunt and millivoltmeter was checked by comparison with 
potentiometer and standard resi stance. T he work of calibrat­
ing the standards was performed by the E lect ri cal Testing 
Laboratories, of N ew York, in all cases, and in addition, by 
compari son with the Interborough Rapid Transit Ccmpany'::, 
own standards whenever possible, in all of which cases the 
same agreed within the limits of precision of the instruments 
tested. 

F RICTION D ETERl\II NATIO N DY CONTINUOUS I NDICATOR 
METHOD 

For this purpose a continuous indicator was designed by 
\ V. L. Seabrooke, of the Interborough, which instrument 
solved the problem of indicator applicat ion to the engine. 

T he device consist s of two drums "A" and "B," turning 
free ly on spindles "C"-" C," mounted on the mandrel "D,'' 
which has a reciprocating movement in front of the indicator 
"E," the lat te r being of regular standard design, except for 
the removal of the drum. A st rip of paper, winding on "A" 
from "B," passes over the plate "F," thus presenting a flat 
recordi ng surface. As the back pressure line is traced, the 
ratchet "G" contact s with the toothed wheel under the drum 
''A," cau si ng it to rotate a fi x ed distance. This movement 

defines the distance between successive cards, and can take 
place at any point of the stroke desired. As the back pressure 
line is usually straig~t no error is introduced, and the cards 
present the same appearance as if taken singly. The operation 
is automatic, and r ecords a card for each revolution, to the 
extent of the pape,r supplied by the drum "B." Using this 
device, two sets of indicator cards were taken on the engine 
running empty; one for a period of 2 minutes with an exciter 
current of r65 amps., and the other for a period of r¼ min­
utes without the exciter. 

LEAKAGE TEST 

A leakage test of boilers, and boi.ler-feed and steam lines to 
the engine throttle were made 36 hours subsequent to the 
offi cial engine trial, said test being of 24 hours' duration. la 
connection therewith, water was weighed and fed to the boilers 

CONTINUOUS INDICATOR DIAGRAM DEVICE 

by way of the reservoir tanks, as in the engine test. Due 
allowance was made for all known leakage and drips, and cor­
rection made for change in boiler level. 

RESULTS OF FRICTIO N ,'.TRIALS (ELECTRICAL METHOD) 

1. Volts armature by switchboard meter, 10,510 volts. 
2. A mperes armature by switchboard meter, 119. 6 amps. 
3. A mperes fi eld by vVeston standard, 202. amps. 
4. Kilovolt amperes armature 3 X (1) X (2), 2170 k. v. a. 
5. Power factor, (6) ---:- (4), 18.55 per cent. 

42 7-4 
6. Kw input, ---X roo, 402.5 kw. 

106.1 
7. PR on test (119.6)2 X ( rr) , 4.12 kw. 
8. PR at full load (263)2 X (11), 18.92bv. 
9. Difference between (7) + (8), 14.8 kw. 
ro. Total losses (6) +. (9), 417.3 kw. 
rr. Resistan :: e of armature at 30 <legs. C, 2877 ohms. 
The value 417.3 kw is therefore added to all full load out­

put readings, to obtain total load on the engine. 

R ESULTS OF FRICTION TRIALS (CONTINU Oes IXDIC.\TOR 
l\IETHOD) 

1. \ Vith exciter current, engine empty, 580.78 ihp. 
2. \Vithout exciter current, engine empty, 432.7 ihp. 

RESULTS OF ENGINE TRIAL 

A summary of the test results, with averages, 1s as follows: 
Test, Dec. 6. 1905. 
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Duration, r 5 hours. 
Preliminary operation on load, 2 hours 
Load ( switchboard reading), 5079.2 kw. 
Friction and electrical losses, 417.3 kw. 
Total load, 5496.5 kw. 
I. H. P., 7365.3. 
R.P.M., 75.02. 
Steam pressure, r75.r8 lbs. (gage.) 
R. H. receiver pressure, r9.r lbs. (gage.) 
L. H. receiver pressure, 19.27 lbs. (gage.) 
Vacuum, 26.02 ins. 
Barometer, 30.5 in s. 
Temperature injection water, 42.36 degs. F. 
Temperatur R. H. discharge, 7--1-.05 clegs. F. 
Temperature L. H. discharge, 77.38 degs. F. 
Water per hour, 89,906 lbs. 
Weighed leakage per hour, 512 lbs. 
Leakage .per hour (leakage test), LJ}O lbs. 
Boiler le\'el correction, per hour, 60 lbs. (high.) 
Net water per hour, 87,864 lbs. 
Correction for superheat, 28 per cent. 
Equivalent dry steam per hour, 88,r ro lbs. 
Dry steam per kw-hour (switchboard), 17.34. 
Dry steam per ihp per hour (engine), r r.96. 

The tests were under the supervision of Frank N. Water­
man, who acted as referee. The fo llowing represented their 
several companies: Inter borough Rapid Transit Company­
H. G. Stott, superintendent motive power; J. Van Vleck, me­
chanical engineer; H. W. Butler, principal assistant engineer; 
Th~mas Allsop, mechanical engineer, Fifty-Ninth Street power 
station; C. W. Ricl:er, electrical superintendent; G. F. Chellis, 
instrument man; Vv. L. Seabrooke and W. S. Finlay, assistant 
engineers. 

. Allis-Chalmers Company-A. M. Mattice, chief engineer; 
Samuel Moore, district superintendent of erection; T. T. Hub­
bard,_ engineer test; J. E. Lord, sales representative; C. A. 
Happen and C. J. Larsen , construction department; A. F. Rolf 
and F. Buch, electrical representatives. 

---~~~---
EAST BOSTON lUNNEL FIGURES j 

The Boston Elevated Railway has turned into the treasury 
oi the c:ty of Boston $83,00--1-.4-~. r ep resenting the I -cent toll 

STEEL CARS FOR THE GREAT NORTHERN & CITY RAILWAY 

The practice of using steel cars for subway work is as gen­
eral in England as in the United States. An account was 
published in the Dec. 2 issue of the new steel cars recently 
built by the Brush E lectrical Engineering Company for 
the Great Northern, Piccadilly & Brampton Railway, one of 
the Yerkes lines in London. The accompanying engravings 
s'.:ow views of some cars recently completed by the same manu-

INTERIOR OF GREAT NORTHERN & CITY CAR 

facturers for the Great Northern & City Railway, another of 
the underground lines in London . 

In the eighteen cars now under construction for this rail ­
way, the under-frame, corner posts, intermediate pillars, car­
lines and outside panels are. entirely of steel. The floor is of 
sheet-steel covered with .a r-in. layer of Ii to-silo, a non-inflam­
mable composition, chiefly consisting of whiting, cork-dust, 
iron oxide and cement. This material has the same appearance 
and resili ency of linoleum, but is not affected by heat or cold, 
and has a high coefficient of friction , so that passengers can 
easily keep on their fe et when the car is moving. The seat­
legs are d'f malleable iron. The inside paneling is of aluminum 

BODY OF GREAT NORTHERN & CITY STEEL CAR 

which the company collects from those using the East Boston 
tunnel. The company has also paid to the city as rental $35,-
000, which represents ¾ of r per cent of the gross income of 
the company for ,the nin e months ended Sept. 30. The gross 
income of the company for the nine months was $9,332,800. 

sheets r-r6-in. thick, running as high as th e roof-rail. There 
is no inside fini sh on th e roof, the car lines being made of 
channel steel. The seats are of the spring type, built upon an 
iron frame and covered with rattan. 

The electric light wiring is encased in highly poli shed brass 
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tubes, attached to the car-lines at the base of the clerestory roof 
on either side of the car. The brass parcel-racks, dop r-handles 
and hand-rents on the seats have a distinctly ornamental effect. 
An important feature in th e des ign is the absence of hanging 
straps for standing passengers. The small quantity of wood 
used in the car, chiefl y fo r ornamental purposes, could be dis­
pensed with if required, but it does not affect the absolute 
safety of the car from fire. 

There is nothing in the appearance of the car to indicate 
that it is made of metal, all rivets, etc., being concealed by the 
ornamental features. The exterior is painted the color of teak, 

tudinals of girder section weighing 5.4 lbs. per foot, which, in 
turn, are supported on cross bearers of similar section weigh­
ing I I lbs. per foot. The cross bearers are secured to the 
tension member of the side girder by angle-iron knees, suitably 
riveted. The main bolsters are each designed to take the com­
bined stresses due to the weight of car and of the pas~engers, 
and also the stresses set up by buffing and hauling. They are 
built up of two channels weighing 32 lbs. per foot, with the side 
brace-plates riveted thereto, and further strengthened at the 
center by steel forgings which are ~tilized to take the king­
pin for the trucks and also for the draw gear. The side bear­

ings on the bolsters are pressed from 
¾-in. steel plate and are fitted with 
¼-in. renewable wearing faces. 
The center bearings are arranged 
so that they may be lubricated from 
the interior of the car. 

STEEL CAR FOR GREAT NORTHERN & CITY. CAR UNDER CONSTRUCTION 

The underframe is braced against 
diagonal stresses by means of a 
steel floor plate 3-32 in. thick, riv­
eted to the upper flanges of the 
member. This plate is strength­
ened by transverse flanged troughs 
¾ in. high and made from No. 16 
S. W. G. sheet steel, the flanges 
serving to prevent the lito-silo floor 
covering from cracking or rising 
from the floor plate. The draw 
gear is the Great Northern & City 
standard type, modified to suit the 
special features of the cars, the 
whole of the stresses being transmit-

picked out with Indian red and gold. Inside all ornamental 
details are of teak shown in the natural grain. The roof is 
painted white and the sides cream. The floor is the color of 
terra -cotta. 

The number of passengers that can be seated is sixty-four; 
but each passenger has more room and the aisles are wider 
than in a wooden car, as although the overall "idth is only 
9 ft. 4 ins., the same as in the cars now running on the Grea~ 
Northern & City Railway, the sides are less than half as thick, 
so -that the passengers get the benefit of the extra . space left 
inside. 

To keep the weight of the vehide as low as possible, the full 
depth of the side has been utilized as a girder, thus securing 
great stiffness with the minimum material. As a high factor 
of safety is essential in rolling-stock, no part of the structure 
is stressed higher than 9000 lbs. per sq. in. of section. 

The corner and door pillars are of angle-steel section, and 
the intermediate pillars of channel steel, shaped to the proper 
curvature of the side and flanged at the ends, to suit the top 
and bottom member of the girder, to which they are well 
riveted. In addition to the top and bottom members, which 
are of angle and channel steel respectively, and extend the 
whole length of the car, there are two intermediate members 
exte~ding between the corner and side-door pillars in one piece, 
notched out to receive the intermediate pillars and riveted 
thereto. These members are arranged to receiye the window 
frames, the upper rail being of angle section, and the lower, or 
waist, rail of channel section. The side body panels are ¼ in. 
thick, those adjacent to the corner and door pillars being in 
one piece from top to bottom. The panels are well riveted to 
all the side members, the rivets being arranged in the corners 
to form a strong gusset. To stiffen the sides against the lateral 
str esses, diagonal braces of T -section steel are arranged in the 
backs of the double seats, riveted to the waist rail of the sides 
and to the longitudinals of the underframe. 

The load is transmitted to the side girders by means of longi-

ted to the main bolster through a 
cast-steel girder section bar and the king-pin. The principal 
dimensions are as follows. · 

Length over body ........................................................... .41 ft. 
Length over platforms ............................................... .49 ft. 6 ins. 
Width over pillars .................................................... 9 ft. 2% ins. 
Extreme width ......................................................... 9 ft. 4 ins. 
Height from floor to roof .............................................. 8 ft. 5 ins. 
Height ' from rail to top .............................................. 12 ft. 4.½ ins. 
Gage ................................................................. .4 ft. 8½ ins. 
Wheel base ............................................................. . 6 ft. 1 in. 
Truck centers ........................................................• 34 ft. 6 ins. 
Diameter of wheels .............. . ............................ .' ............... 3 ft. 
Seating capacity ......................................................... , . • . 6! 
Weight of car-body .................................................... 23,912 lbs. 
Weight complete with trucks, bi1t without electrical equipment ..... 39,368 lbs. 

The trucks are of the standard Brush type as at present in 
use on this railway. 

NEW PASSENGER CARS FOR THE CHICAGO & MILWAUKEE 
ELECTRIC RAILWAY 

The new cars for the Chicago & Milwaukee Electric Railway 
Company will be built by the Jewett Car Company. The cars, 
of which there are to be ten, will be constructed after designs 
worked out in the offices of the railway company. They are to 
be much larger than any closed car now in use on the system, 
measuring 52 ft. over all and seating fifty-six passengers. The 
interior will be divided into two compartments, a main passen­
ger compartment seating forty people and a smoking room 
containing seats for sixteen passengers. The arrangements 
for the hot-water heater, which will be placed in the smoking 
compartment, are such as to permit its removal during those 
seasons of the year when it is not needed, a double seat being 
inserted in its place. 

All of the longitudinal sills of the bottom framing will be 
reinforced by either I-beams or channel beams. The type M 
control will be employed, and the trucks will• be fitted with four 
General Electric No. 73 motors. 
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THE FARNHAM PROTECTED THIRD-RAIL SYSTEM 

The inverted third rail being installed upon the - Philadel­
phia & Western Railroad, referred to on page 1088 of the 
STREET RAILWAY JouRNAL for Dec. 23, 1905, is what is known 
as the Farnham protected, inverted third rail, and is such 
a radical departure from the usual type of third rail that the 
operation of the road will no doubt be watched with unusual 
interest. The rail is the invention of E. W. Farnham, of the 
Farnham Company, electrical engineers and railroad con­
tractors, Chicago, and its general designs may be understood 
from the illustration. The upright support brackets of malle­
able iron are securely fastened to the ends of the ties by lag 
screws, at intervals of 8 ft. The rail, of "U" shape, is pro­
vided with flanges at its two sides, by which it is suspended 
from the support brackets in a manner that effectively insu­
lates it from the support brackets and at the same time per­
mits the rail to move longitudinally, thus providing for the 

rail permits the carrying of copper reinforcing wires in the 
groove, for the purpose of providing additional carrying capa­
city. When employed, such reinforcing wires are laid bare 
of insulation directly within the groove, and low-resistance 
contacts are made by a compound plastic bond at all rail­
joints; thus bonding the reinforcing wire and the rail-joints 
at the same time. 

The rail itself is of very soft steel, and is made especially 
for this section for the purpose of providing a section of very 
high conductivity. Protection is given the rail by three planks, 
each of sufficient length to extend between two of the upright 
support brackets, and fitting into recesses or pockets in the 
brackets. The top plank retains the other two in position and 
a casting call~d the ~over lock, which covers the . join~ be­
tween two adjacent top planks, locks all of the protecting 
planks in position. The cover is so arranged that snow in­
stead of piling up underneath, will be blown through, leaving 
the space under the rail clear and unobstructed. The boards 
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SECTION OF TRACK AND AXLE, SHOWING THIRD-RAIL SYSTEM 

usual expansion and contraction. Sufficient allowance is made 
in the hanger for the rail to take up all vibration and jar be­
tween the iron hanger and ~tee! rail, caused by the passing of 
trains upon the track rails. The method followed is claimed 
to be superior to that of supporting the rail in or on any in­
sulation of a crystalline nature under tension, as it avoids all 
tendency to direct vibration, jarring or pounding between the 
insulating material and the steel rail. 

Efforts to avoid these conditions and provide a method of 
suspension having stability and durability resulted in the 
form now being constructed, and also in the production of an 
insulator consisting of a fibrous vegetable compound, said to 
be of great mechanical strength, fire-proof and of high dielec­
tric strength. A compressional, rather than a tensional strain 
is exerted upon the insulator by the method of suspension of 
the rail. An insulating bushing is fitted into a cup cavity in 
the top of the support bracket. A steel bolt passing through 
the steel washer at the top of the bushing, thence through 
the bushing and the insulator, engages the rail hanger by a 
screw thread, which, when screwed up tight, suspends the rail in 
the hanger. The rail, hanger and bracket are thus thoroughly 
insulated from the support bracket. As a further protection, 
after the bolt has been screwed up tight, the cup in the top 
of the bracket is poured full of the insulating compound in 
liquid form, which eliminates all danger of a foreign substance 
causing a ground or short circuit, and at the same time pre­
vents the bolt working loose. The "U" shape form of the 

are all dipped in an insulating compound of a fir e-proo£ 
nature before being put in place. 

A special type of shoe-carrier and collector is used in con­
nection with this underrunning contact rail, which gives '.:l 

parallel motion at all times, and consequently a perfect con­
tact with the under surface of the rail, and au even wear upon 
both the rail and the shoe. 

•• 
During some days, since the beginning of the holiday shop-

ping season, the New York Subway has carried from 5 rn,ooo 
to 514,000 passengers, while the average for many days past 
has been something over 500,000 daily. Naturally enough, the 
underground has had some effect upon the e!'evated roads, as 
in the case of Monday, Dec. 11, for instance, when the el evated 
traffic recorded 730,090 passengers, a decrease of 27,000 from 
the same date in 1904. At the same time, the increase for that 
day over Dec. 11, 1904, in subway travel was 302,000 passen­
gers, showing that the underground is not only taking the over­
head, but the surface companies as well. However, the fact 
should be remembered that several thousand people now live 
along the line of the subway, or near it, that did not live there 
a year ago. The Interborough Company is now carrying an 
average of 1,250,000 persons daily, compared with about 1,060,-

000 a year ago at this time. Traffic figures for the early part 
of December, so the records show, generally hold good as an 
average until May, which means that the monthly gross earn­
ings will show an increase of over $250,000. 
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ELECTRIC LOCOMOTIVES FOR LONDON & NORTHWESTERN 
CARS IN LONDON 

From frequent articles in this paper and from notes in the 
monthly "London Letter," the readers of this journal are un­
doubtedly familiar with the fact that the electrification ·o f the 
Metropolitan District Railway Company, which is a portion of 
the old Underground Railway system of London, has now been 

should be used to draw the London & North,vestern trains 
through the tunnel. These locomotives are attached to the 
trains at Earl's Court station and draw them the remaining 
portion of their journey from this station to the Mansion • 
House station. Views of a locomotive unit and of a complete 
tra in of cars are presented herewith. 

The locomotive bodies and trucks were built by the Amal­
gamat_ed Rai lway Carri age & Wagon Company, of Birming­

DISTRICT RAILWAY LOCOMOTIVE IN TWO UNITS 

ham. The electrical equipment was 
furnished by the British Thomson­
Houston Company, of Rugby, Eng­
land, and consi sts of B. T. H. type 
GE-69 motors, similar to those used 
on the other underground trains in 
London. The Sprague-Thomson­
Houston multiple-unit system of 
train control. is used. Each of the 
two locom~tives attached to each 
train is supplied with four motors, 
and each motor is of 200 hp, so 
that the total per locomotive is 800 

hp. The combined weight of the 
two locomotives shown 111 the 
illustration is about fifty-s.ix tons, . 
or seven tons on each driving 
axle. The weight of the London 

practically completed. The steam-drawn trains, composed of 
coaches with the usual first, second and third-class compart­
ments, have been withdrawn and long, center-aisle cars equip­
ped with the multiple-unit system have replaced them. As is 
also well known, a portion of the undergro~nd railway system 
has long been used also by the trains of the London & North­
western Railway Company, one of the British trunk lines. 
T he trains of this company start from the Broad Street sta- · 

& Northwestern train, with load, is 
approximately one hundred and forty tons. 

Before the Circuit Court of Monroe, Mich., the Toledo, Ann 
Arbor & Detroit Railway recently won an interesting decision 
against the Michigan & Ohio Railway Company. The first­
mentioned company has a road well under way between Toledo 
and Ann Arbor. Some time ago it attempted to condemn right 
of way through the property of one Perry Closer, of Peters-

TRAIN OF LONDON & NO RTHWESTERN CARS, WITH DISTRICT RA ILWAY LOCOJ\IOTIVES 

tion in the city and run on an open railway around th e north 
of London to Willesden Junction, where they cross the main 
line of the London & Northwestern Railway Company and run 
to Earl 's Court before they actually enter the trunk system. 

This portion of th e London & Northwestern Railway Com­
pany's track has not been equipped electrically, and as the cars 
11sed on this line were modern and lighted by electricity, it was 
decided to be unnecessary to change the ro lling stock. At the 
same. time, the managers of the Metropolitan District Railway 
Company natu rally did not wish any steam-drawn trains in 
th eir tunnel after thei r own system of electrrfication was com­
plete. It was deci ded, therefore, that ~lectric locomotives 

burg. It is claimed that Closer and associates organized t!le 
Michigan & Ohio Company with the avowed purpose of build- · 
ing a line from Petersburg to Dundee, a distance of 7 miles, 
but that in reality they aimed simply to take adYantage of an 
old Michigan law which prevents one road from condemning 
the right of way of another road until it had been unused for 
five years. The court held that the complainant company was 
conceived in fraud, that it had no intention of building a road 
and that it existed simply for the purpose of holding up the · 
other company, whose line had been surveyed and mapped out 
through the property two years before the complainant or­
ganized a rival company. 
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A 500-B.HP. GAS ENGINE 

The progress that is being made by the gas engine is well 
• exemplified in the type shown in the accompanying illustra­

tions of an engine built by Richardsons, Westgarth & Com­
pany, Ltd., of Middlesbrough, Eng., who manufacture the well ­
known Cockerill type gas engine, under license from the So­
ciete Anonyme John Cockerill , Seraing, Belgium. This engine 
has two double-acting cylinders, which are 23¾ ins. in diameter 
by 31_¼-in. stroke, placed tandem, and is now driving one of 

per cubic meter, the use of this apparatus eliminates all the 
trouble experi enced in gas engines due to the presence of 
dust, etc. 

The engine works on the Otto cycle, and as it has double­
acting cylinders, it receives one power impulse every stroke­
that is, two impul ses per revolution , like a steam engine. As 
will be seen from the illustration s, the gas and air valves are 
placed on top of the cylinders, thus making them most accessi­
ble. The ex haust valves are placed below, and one se t of cams 
on the side shaft controls each complete set of valves, thus re-

SI D E VIEW OF 500-B.HP GAS ENGINE 

500-B.H P TANDEM D OUBLE-ACTI N G ENG I NE 

Brown. Boveri & Company 's continuous-current generato rs, 
direct coupled to the end · of the crankshaft and running at 
J25 r. p.m. 

The engine was orig inally built for the elec tri c stat ion of 
the builders, but as soon as it was set to work it was purchased 
by the Cargo Fleet Iron Company, L td. , of l\!Iiddlesbrough, at 
whose works it is now in sta lled, and where it is dri ven by 
ordinary blast furnace gas, wh ich is cleaned by a Theisen 
rotary gas cleaner. This apparatus is a lso manu fa ctured by 
the eng ine builders, and has proved to be entirely sat isfactory 
it, operation, as it cleans the gas so that it does not contain 
more than .02 grammes of dust per cubic mete r. As gas en­
gines nm very well even with gas containing up to .r gramm e 

cl ucing the wo rking parts to a minimum and makin g them very 
accessible. The cylinders are fit ted with loose covers a t each 
end to facilita te overhauling the valves and to enable the pi s­
tons to be drawn and examined very quickly . . 

In th e arrange ment o f the longi tudinal side frames carrying 
the cylinders, special at tention has been given to a llow fo r ex ­
pansion and cont rac t ion to avo id undue strain being set up in 
th e cylinder s. This is secured by carry ing the side frames 
continuously from the crankshaft to the end of the engine, the 
gas cylinders being secured to these side frames a t one end 
only, and so arranged that they can be removed bodily without 
disturbing any other heavy part. 

T he engine is controlled by a spec ia l governor regulating 
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the amount of gas admitted to the cylinders; a constant com­
pression is also maintained, independent of the load on the 
engine, to balance the inertia of the reciprocating parts, which 
insures steady running with a moderately heavy fly-wheel. 
Many of these engines are running in parallel with other steam 
and gas-driven engines driving alternators. The speed varia­
tion from normal to light load does not exceed 73/2 per cent, 
and arrangetnents are made so that the speed of the engine 
can°be altered 5 per cent while running. 

In designing this engine, great care has been taken to insure 
efficient cooling; the cylinders with their covers and the pis­
tons, piston rods, and exhaust valves with their chambers, 
also the main bearing bushes, are water cooled. A special 
pump, driven by eccentric from the crankshaft, circulates the 
water through the pistons and piston rods at a pressure of 
about 40 lbs. The cooling water for the pistons passes through 
the center of the piston rods, and is taken away at the back 
of the engine through the non-return valve shown. 

The piston rods are made of forged ingot steel, having double 
cast-iron slides lined with best quality white metal on the 
working faces. The connecting rod is of the mar1ne type, 
made of best forged ingot steel, having very large adjustable 
bearings at both ends, and these are lined with Dest quality 
white metal. The crankshaft is a built-up shaft, the body and 
pins being of fo rged ingot steel, and the webs of cast steel with 
balance weights cast thereon. This shaft is carried in two 
large main bearings, having separate cast-iron bushes lined 
with white metal. An outer bearing is also provided outside 
the fly-wheel next to the generator. 

This engine is fitted with an improved Bosch magneto igni­
tion, and in all subsequent engines two sets of this gear will 
be provided for each explosion end of each cylinder to insure 
certain firi ng and quick combustion of the gas mixture. For 
sta rting the engine, compressed air is used, drawn from a suit­
able reservoir. 

These engines are specially designed for using ordinary blast 
furnace gas, in which case the compression pressure is kept 
high, which insures very quick combustion. This is a very 
important point, especially when the engine is running on light 
loads with corresponding weak explosive mixtures. By re­
ducing the compression, richer gases can be used without 
danger of pre-ignition. The consumption of gas depends, of 
course, upon its calorific power. Where ordinary blast furnace 
gas is used, this is about 95 cu. ft. per British horse-power per 
hour. For producer gas the consumption is about 65 cu. ft. per 
British horse-power per hour. 

The makers of this engine have installed over 140,000 ihp 
in units up to 2200 ihp, and have now in hand two sets of 1200-
B.HP. gas engines for rolling mill work, each engine having 
four double-acting cylinders, arranged in pairs, with two cranks 
and a heavy fly-wheel between them. These engines are to use 
Mand gas. They also have in hand several other large engines 
to use producer, coke oven and blast furnace gas . 

•• 
A RECENT INTERURBAN MAP OF INDIANA, OHIO AND 

ILLINOIS 

A map showing the extent to which the interurban railway 
has been developed in Indiana, Ohio, Illinois and Southern 
Michigan has been gotten out by General Manager Nicholl, of 
the Indiana Union Traction Company. All the interurban lines 
operating in the States named are shown in red upon a green 
background. The issuing of such a map is a rather unselfish 
move on the part of the Indiana Union Traction Company, as 
all the other lines shown will also be benefited. However, the 
increased travel induced over the company's own lines, by 
reason of the fact that connections with other lines are well 
shown, is a sufficient incentive for its publication. 

A NEW UPRIGHT BOILER 

The accompanying cuts illwitrate a new type of boiler now 
being put on the market by Richard Hornsby & Sons, Ltd., of 
Grantham, Eng., and which has been designed specially to 

SIDE VIEW OF 390--HP WATER-TUBE BOILER, SHOWING GEN­
ERAL ARRANGEMENT, HANGING SECTION, COMBUSTION 

CHAMBER AND ECONOMIZING SECTION 

take the place of the company's old horizontal type. This 
boiler can be made in very large sizes ( up to an evaporative 
capacity of 100,000 lbs. per hour) without constructional diffi­
culty, making it eminently suitable for the requfrements of a 

A SECTION OF UPRIGHT WATER-TUBE BOILER, SHOWING 
COURSE OF HOT-WATER GASES, COMBUSTION CHAMBER, 

SUPERHEATER AND GENERAL ACTION 

modern central power station, with larget turbine units and 
and other gas engines. 

The unique feature of this boiler li es in the fact that the 
whole boiler can be laid open for inspection by the removal of 
a small number of doors, for instance, in the 730-hp size, by 
the removal of only fourteen covers. 
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This upright water-tube boiler was designed to overcome 
the difficulties experienced with the old horizontal type, viz., 
the deposit of sediment in that part of the boiler which should 
be the most effici ent ( the lower rows of generating tubes), 
causing rapid loss by steaming power and efficiency, and mak­
ing the use of the old type boiler for long periods without 
cleaning undesirable, unless exceptionally clean or distilled 
water was bsed. The feed-water being delivered to the back 
or least active part of the boiler, is relieved on its passage 
downward through the tubes of the bulk of its impurities, 
which are deposited in the form of liquid mud in the bottom 
back headers. What little sediment does pass into the gen­
erating tubes will not adhere to the walls of the tubes owing 
to their being set in a nearly vertical position, but peels off 

and drops to the 
bottom as soon as 
formed. Experience 
proved th a t the 
company's upright 
type, after being in 
constant work at 
full power for two 
years, shows less 
than 1-16 in. of 
scale on the tubes at 
any point, and even 
this small amount 
o n 1 y in isolated 
patches, which, in 
their turn, fall to 
the bottom. This 
result is obtained 
without putting a 
scraper through the 
tubes at al~ and 
without the neces­
sity of drawing the 
water off, the tubes 
being simply 
brushed down from 
the top and the mtid 
blown out through 
the bottom headers. 

It is cla imed by 
the makers that ab­
solute sa fety is se­
cured, first, by the 
unexcelled circula­
tion of the steam, 

FRONT VIEW OF 390-HP UPRIGHT WATER- which rises freely 
TUBE BOILER without encounter-

ing sharp bends or 
contracted connections, leaving the water always in con­
tact with the hottest part of the tubes ; by the · ab­
solute cleanliness of the interior of the tubes, which is 
maintained in the front sections immediately over the 
fire even after long peri ods of steaming ; by making 
proper provision fo r easily and thoroughly inspecting the 
boiler at any t ime, at a minimum expenditure of time, 
money and t rouble; by eliminating all fl at surfaces and making 
every par t of the boiler cylindrical and of great strength; by 
suspending the whole structure from the top, leaving it free 
to expand and contract independently of the brick-work setting 
and rigid frame work and fo undation ; by employing the best 
labor , materia ls and appliances. 

T he angle of incl ination of th e tubes, combined with their 
self-cleaning properties, insures th e utili za tion of a very much 
greater proportion of the heat applied to them, thus conducing 
to great economy of fuel and thermal effici ency_ Again, owing 

to the freed.om from depos it in the generating sections, this 
water-tube boiler will maintain its maximum evaporative 
power and efficiency for long periods. 

As a result of the design and the self-cleaning properties of 
the tubes, every foot of heating surface does its duty, and does 
it constantly, in practice, thus reducing the amount of heating 
surface required for a given evaporative duty_ Owing to the 
angle of the tubes favoring th e passage of the steam upward 
and inducing a strong circulation of steam and water, while 
the water is always in contact with the hottest part of the 
tubes, steam can be raised to working pressure at a very rapid 
rate, while in case of emergency, the Hornsby upright boiler 
can be forced to an almost unlimited extent. 

The construction, in sections of about 3136 lbs. each, enables 
this boiler to be erected in the most inaccessible spots, while 
facilitating transport and saving fre ight, and the fact that it 
occupies small ground space makes it eminently suitable for 
central st ations in la rge towns, where land is valt;able. 

In this boiler the steam mounts to the upper side of the 
tubes, and can thus ri se unimpeded and wi thout carrying over 
large bodies of water. In addition, on its passage from the 
front to the second row of headers, and so on to the steam 
drum, any moisture is gradually separated, and the steam at 
the stop valve is found to be exceptionally dry. T he design 
and construction of the boiler reduce the possibility of priming 
to a minimum, and experience has shown that this boi ler, even 
when fo rced to the extent of 2 0 per cent above its rated evap­
or ative capacity, supplies st eam containing less than 1.2 per 
cent of moi sture, and at an ordinary aver age rate of working, 
the percentage of moistu re in the steam is well below th is • 
figure. This point is recognized by engineers as of great im­
portance, and fo r thi s reason it has been largely adopted by the 
more prominent manu facturers of turbines for their testing. 

Wqere a superh eater is r equired, it can be conven iently 
fitted to the upright boi ler a t low cost, or arranged alongside 
for separate firing, if considered preferable. 

••• 
MAGANN STORAGE AIR BRAKES AGAIN AVAILABLE 

The Magann Air Brake Company, Ltd., has been incor­
porated in Ontario, Canada, and has acquired all the assets, 
properti es and patents of the old G. P. Magann A ir Brake 
Company, of D etroit. T he shareholders of the new company 
include well-known men in Toronto, of good fi nancial standing 
and business reputation, who are able to provide ample cap ital 
fo r the development of the company's operat ions. S ince star t­
ing business the new company has refitted the shops of the old 
company in Detroit , Mich., and materially increased the pro­
ducing capac ity. It has done a certain amount of business in 
the United States and Chris tchurch, New Zealand. I ts main 
work, however, up to the present time has been in Canada, 
where it has a contract wi th the Toronto Railway Company 
for equipping some 330 of that company's cars with its storage 
air brake. This contract is now partially completed. 

In addition to the T oronto Railway Company contract, some 
cars have been equipped fo r the Toronto & York Radial Com­
pany, which carri es on a suburban business outside the Toronto 
city limits. T he Magann Air Brake Company is at present 
negotiating for other contracts in di ffere nt par ts of Canada, 
and this year it w ill be in the fi eld for further United States 
and other business. The system now being installed in Tor­
onto is the same .as that hitherto used by the old G. P. Magann 
Air Brake Company with one or two improvements. 

•• 
The W estern Ohio Railway and the Fort Wayne, Van Wert 

& Lima Trac tion Company have opened thei r new freigh t sta­
tion in L ima. T he two roads a re preparing to operate four ex­
press and freight runs daily between Dayton and Fort Wayne. 
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TURBO-ALTERNATOR FOR GLASGOW 

One of the most notable developments in dynamo machinery 
during the past few years has been their application to high­
speed steam turbines. The conditions to be met call for a high 
degree of skill in design and considerable care in the manu­
fact ure. Though the electrical details of a high-speed machine 
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VIEW OF ALTERNATOR, SHOWING ARMATURE WINDINGS 
AND TERMINALS 

necessarily demands close attention, the most serious problems 
are those of a mechanicaJ nature; and this can be readily 
realized when it is mentioned that it is by no means uncom­
mon to run the rotor of a 3000-kw turbo-unit at a speed of 1500 

~-._.-,' --'" . -'' ••• 

Glasgow Corporation, two 3000-kw, three-phase, 66oo volts, 750 
revolutions. 

Bristol Corporation, two moo-kw, three-phase, 66oo volts, 1500 
revolutions. 

I slington Borough Council, one 1500-kw, single-phase, 2500-2000 
volts, 1500 revolutions. 

Metropolitan Electric Supply Company, one 3000-kw, three-phase, 
11,000 volts, 1500 revolutions. 

FRAME OF GLASGOW ALTERNATOR 

South Metropolitan Electric Supply Company, Ltd., one 1500-kw, 
two-phase, 3000 volts, 1500 revolutions. 

The frame of the stator is made of strong cast iron, and 
supports the stator laminations. The winding is embedded in 

ONE OF THE 3000-KW TURBO-GENERATOR SETS INSTALLED FOR THE GLASGOW CORPORATION 

r.p.m. The accompanying engravings show the standard de­
sign of turbo-alternators adopted by Dick, Kerr & Company, of 
London. Among the most notable machines which this firm 
has completed or has under construction are the following: 

slots and insulated by means of pure mica. Special ventilating 
ducts are provided in the frame, and stiffening fingers clamped 
on the outside of the laminations obviate danger of vipration. 
The feet of the alternator frame ar'e bolted to a special sole 
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plate, and the bed plate is such that it is possible to slide the 
stator in a direction parallel to the shaft so as to uncover the 
rotor for ea.sy inspection. Perforated shields protect the out­
side windings against accidental contact or mechanical injury, 
and are furnished with open spaces for ventilation. The out­
side of the high-tension windings is covered with sufficient 
insulation for the full voltage. 
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PERFORMANCE CURVES OF 3000-KW, FOUR-POLE GLASGOW 
TURBO-ALTERN'ATOR, OPERATING AT 6700 VOLTS, 

2.5 CYCLES, 750 R P. M. 

The rotor body is built up cf a central solid steel casting 
cast under pressure with four projecting poles. This central 
body, shown at A in the cut below, is machined and bored out 
to a diameter larger than the shaft. Two cross-shaped pieces B 

0 
Scala of Feet 
2 · 3 

ally drilled passag~s L are provided, which correspond to air 
ducts in the laminat~d pole tips, these being in line with open­
ings left in the stator iron. The pole tips are laminated and 
are dovetailed on the steel casting of the central body. Special 
end pieces, shown at C, also doveta iled on the steel casting, 
retain the laminated tips in position and at the same time act 
as checks against centrifugal force to keep the spools in posi-

VIEW SHOWING GENERAL ARRANGEMENT O F THE WINDING 
OF THE FOUR-POLE REVOLVING FIELD 

tion. The dovetails on the central body A and on the end 
pieces B are of such a dimension as to allow the steel tips C to 
be put into position by sliding in on the dovetail of the central 
body A. It will be seen that wheu the laminated pole tips 

CROSS AND SIDE SECTIO~S OF THE ELECTRICAL END OF THE GLASGOW TURBO-ALTERNATO R 

are built at each end of the c~ntral body, and carry the rotor 
on the shaft. These parts are so arranged in reference to the 
shaft as to leave an annular space all round for ventilation, 
the ope.flings being shown at K. On the central body A radi-

have been inserted in position and pressed together by means 
of the steel tips C, they are interlocked and cannot shift. To 
guard against centrifugal force which would tend to spread the 
field coils, laterally wedged pieces F are inserted between ad-
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j acent coils passing against them and the laminated pole tips. 
T he field winding is built up of solid copper strip wound on 

edge, insulated between turns by means of paper and mica, and 
supported in a special copper spool with heavy insulated 
flanges. T he spools, after being formed and insulated, are 
subjected to hydrauli c pressure in the axial direction of about 
50 per cent over the pressure to which they would be subjected 
from centrifugal action in normal running. The copper wind­
ing of the fi elds bears flat on the insulation, thus avoiding any 
danger of cutting. The terminal leads of each spool are car­
r ied out on the bottom of the spool, and are composed of very 
thin and flexible copper strips. Between the spools special 
wedges, already indicated at F, are provided against the hori­
zontal component of the centrifugal force , which tends to open 
the spools. The spools, after being assembled and connected 
up, are finished on the outside surface, where otherwise the 
copper would be bare, by means of a special varnish, which is 
oil and waterproof, and presents a very hard and glossy sur­
face , making it easier to clean the machine. The shaft is a 
special pressed steel and finished all over, and the rotor is 
pressed over it with about 100 tons pressure. 

The collector rings are of manganese bronze, fixed over a 
solid steel sleeve, and of special construction as to make it 
impossible to be subject to deformation under working condi­
tions ; the collector rings are shrunk hot over special micanite 
rings, which are built up directly on the steel shell of the col­
lector ring. The leads from the fi eld coils are carried to the 
collector rings and are protected by means of special metallic 
caps which are fitted over the shaft and to the end of the rotor 
body. The connection of the leads to the collector rings is 
also protected by a special cap, which is easily -removable for 
inspection if necessary. The fini shed appearance of the col­
lector rings and rotor body is such as not to have any loose 
connection or proj ecting part, making it possible to keep the 
machine clean when running. 

The brushes are of special graphite copper of very low fric­
t ion co-effici ent and high conductivity, and those belonging to 
one collecto r ring are kept separate from those belonging to 
the other. Ample contact is provided on the brushes, and they 
may be adjusted and replaced if necessary when the machine 
is running, without interfering with its working. 

The exciter is usually designed to give its full load con­
tinuously, with a rise in temperature not exceeding 65 <legs. F. 
above the surrounding atmosphere. The exciter is connected 
to the alternator shaft by means of a flexible coupling on one 
side, while the other side of the shaft is supported by a spheri­
cal bearing provided with oil rings. An efficiency curve of the 
3000-kw machine is also given herewith. 

The engravings of the complete unit at Glasgow show the 
alte rnator direct connected to a Parsons turbine, manufactured 
by Willans & Robinson. 

THE ILLINI TRAIL 

"The Illini Trail" is the title of a recent publication issued 
by the Illinoi s Valley Railway Company. When Marquette 
and Joliet passed through Illinois, the Illini tribe of Indians 
inhabited the valley now traversed by the railway company, 
and it was from thi s source that the name of the pamphlet was 
derived. The booklet is descriptive of the picturesque valley 
and the country reached by the traction line. Quite a little 
space is devoted to weaving an atmosphere of romance about 
the points of in te rest along the river by recalling the experi­
ences of Marquette , LaSalle, T ounty and other early ex­
plorers in traversing the r egion. The places where the best 
hunting, fishing and boating are to be had are pointed out, and 
in general the matter of the pamphlet is such as to excite the 
curiosity of the casual reader , producing an incentive to take a 
t r ip over the line and causing him to enjoy it the more when 
he does do so. 

NEW STYLE OF VESTIBULE· WITH SLIDING SASH 

In connection with the problem of vestibuling closed city 
cars for the protection of motormen and conductors from bad 
weather, J. F. S joberg & Company, of New York, have recently 
devised several important improvements which they are now 
incorporating in both their three-light and five-light vestibules. 
Instead of hinging the center sash, as has been the pr actice 
heretofore, it is mounted on an angular steel track ove,rhead. 
The degree of curvature of this track is a matter of no conse­
quence, as the sash is provided with swivel sheaves, which 
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PO RTABLE VESTIBULE, WITH SLIDING SASH IN CENTER 

adapt themselves to the curvature of the track, while the sash 
moves diagonally across the angle. The sash is further guided 
at the bottom in each corner by plates, with rollers running 
between guide strips, permitting the sash to operate freel y 
above these guide strips. When closed, the sash is held in posi­
tion by a sash fastening, which also serves as a handle to oper­
ate the sash. The side lights are fastened directly into the 
stanchions or frame of the vestibule. Narrow wooden or brass 
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N E W STYLE OF VESTIBULE USING ANGULA R STEEL TRACK 
OVERHEAD 

channel stiles may be employed in constructing the center sash, 
thereby minimizing the obstruction to the motorman's view 
by using the least amount of opaque material. T he so-called 
portable vestibules are usually made to proj ect a few inches 
over the dash to allow the free swinging of the controller and 
brake handles. 

Among the advantages claimed for the sliding sash over the 
usual type of sash which is dropped into a pocket are the fol­
lowing: As the side sashes are not required it is unnecessary 
to route or g roove any pillars for their reception ; no pockets 
involving expensive panel work on the inside of the yestibule 
are required, and consequently interference is avoided with the 
headlight, brake and controller stands or other mechanism re-
quired at the front end of the car. • 
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The manufacturers of this form of vestibule recently fur­
nished 200 five-light vestibules to the Coney Island & Brooklyn 
Railroad Company, and 610 three-light vestibules with ¾-in. 
polished plate glass and brass stiles to the Brooklyn Rapid 
Transit Company. The latter company has also awarded to 
J. F. Sjoberg & Company an additional contract for the ves­
tibuling of over 1300 cars, which are practically the balance 
of the Brooklyn Rapid Transit Company's closed cars. The 
same company has also adopted the sliding sash for the sta­
tionary vestibules on such of its standard closed cars as are 

. now under construction. 
----+♦-+----

CLOSED CARS FOR JOHNSTOWN, PA. 

The Johnstown (Pa.) Passenger Railway Company has 
lately added to its equipment six closed cars built by the G. C. 
Kuhlman Car Company. Besides serving the City of Johns­
town, with its 40,000 population and populous environs, the 
railway system includes an interurban line to \i\Tindber. The 
system includes 33 miles of track and seventy-five cars are 

SINGLE-TRUCK CLOSED CAR FOR J OHNSTOWN, PA. 

operated. The large double-truck cars used were built by the 
John Stephenson Company. As the cars run in one direction 
only, the entrances at both ends are on the one side. The for­
ward platform is vestibuled and the rear open. The interior of 
the cars is handsomely finished in mahogany with birch ceil­
ings. The longitudinal seats are upholstered in spring cane 
and the seat fronts are paneled in ·mahogany. 

The length of the cars over the end panels is 20 ft., and over 
the crown pieces, 29 ft. ; the width over the si lls, including the 

INTERIOR OF JOH NSTOWN CAR 

sill plates, is 6 ft. 10¾ ins., and over the posts at the belt, 7 ft. 
IO ins.; the sweep of the posts is s¾ ins.; the di stance between 
the centers of the posts is 2 ft. 9_¾ ins.; the height from the 
floor to the ceiling is 8 ft. ¾ in. ; from the track to the under 
side of the sills, 2 ft. 2¾ ins., and from the under side of the 
si lls over the trolley board, 9 ft. ¾ in.; from the track to the 
platform step, 14,½ ins.; from th e step to the platform, 12 ins., 
and from the platform to the car floor, 6¾ ins. The side sills 
are 4.1/s ins. x 8¾ ins.; encl sills, 4¼ ins. x 7¼ ins.; sill plates, 
7,½ ins. x ,½ in.; the thickness of the corner posts is 3¾ ins., 

and of the side posts, 2¾ ins. The cars are mounted on Br:11 
No. 21-E trucks, with 7-ft. wheel base, 33-in. wheels and 4-in. 
axles. 

•• 
THE SAFETY BUCKET FIRE TANK 

\Vhoever has had some experience with the old-fashioned 
fire pails and water barrels must welcome the great improve­
ment brought about by the wide introduction of the safety bucket 
fire tank and enclosed pails, made by the Safety Fire Extin­
guisher Company, of New York. This tank, which stores the 
pails vertically by nesting, makes it unnecessary to waste vak,­
able floor space or to suffer the nuisance and clanger arising 
from the presence of open pails and water barrels fill ed with 
stagnant water, or, sti ll worse, not filled at all when needed. 

The safety fire bucket tank and buckets are made of heavy 
galvanized iron and lined to prevent cor­
rosion and rust. The tanks are japanned 
red on the outside, and have a hinged 
cover which closes down on a rubber 
packing, so as to make the tank air­
tight, thus preventing evaporation. 

The handl es of the buckets are so 
weighted that when the top bucket is re­
moved the handle of the next rises auto­
matically and fill s. Each bucket has two 
lugs on the outside, hence when the 
buckets are placed in the tank, one in­
side of the other., they rest on the lugs, 
and consequently cannot hind or stick. 

Every tank is accompanied by a bag of 
a special compound put up in powder 
form, with full directions for using. 
This powder, when dissolved in water, LIQUID-FILLED FIRE 

TANK WITH NESTO R 
forms the fire-quenching solution with BUCKETS 

which the tank is filled. This solution, 
upon coming in contact with fire, immediately forms a gas 
which has a fire-destroying capacity equal to many times the 
same quantity of water. 

\i\There the tanks are to be used in exposed places, a com­
pound is furnished that will not freeze in a temperature as low 
as 20 <legs. under zero. The solution contains no acid and is 
harmless; it does not lose its efficiency with age. vVhen the 
., ix buckets have been removed, there is enough solution left 
in the tank to refill four of the buckets. 

The tank, being ornamental and compact in construction, 
can be put in any convenient or conspicuous place, where it 
will be sure to be seen and used in case of fire. 

PROGRESS ON THE NEW YORK, NEW HA VEN & HARTFORD 
LOCOMOTIVES 

During the past week the fir st of the twenty-five vVesting­
house single-phase elect ric locomotives ordered by the New 
York, New Haven & Hartford Railroad for operation on its 
lines between Woodland and the Grand Central Station in 
New York City, was received from the Baldwin Locomotive 
·works, Philadelphia, by the Westing·house Electric & Manu­
facturing Company at its works at East Pittsburg. The Bald­
win Company, working jointly with the \Vestinghouse Com­
pany, const ructs the locomotives and the \Vestinghouse com­
pany provides the electrical equipments. Each locomotive is 
to be equipped with four Westinghouse single-phase railway 
motors of the stra ight series gearless type, and also with the 
unit switch system of multiple control. It is expected that 
this first locomotive will be ready to run by the middle of 
January. 



54 STREET RAILWAY JOURNAL. [VoL. XXVII . No. 1. 

THE PREVENTION OF DUST ON ELECTRIC RAILWAYS 

T he interest of street railway managers in laying dust on 
roa<lways is second only to that of those who have in charge 
the maintenance of streets and highways. Many companies 
operating along suburban roads have recognized the impor­
tance of preventing dust raised by the passage of cars to the 
extent of voluntarily sprinkling the right of way. The dust 
question is important, not only from the standpoint of resi­
dents along the right of way, but because of the detrimental 
influence that dust has on the operating expenses in the way 
of cost of maintenance of journals and motors, as well as on 
the like detrimental influence on the gross receipts from pas­
sengers who r_ide for pleasure. Dust is usually the worst in 
summer, when pleasure riding traffic should be the best. Many 
electric railway managers, especially those operating over 
long, suburban or interurban stretches of track, would be glad 
if something could be found more permanent in its dust-laying 
effects than water. Not only is it desirable to keep down the 
dust because of its detrimental effects on lungs, clothing and 
rolling stock, but the life of the pavement is to a certain extent 
dependent on how well its surface is bound together, and wher­
ever there is dust on macadam pavement, it is good evidence 
that the pavement is being destroyed at an abnormal rate. As 
street railway companies are in many cases responsible for the 
maintenance of the pavement along their tracks, this point is 
also of interest to them, since it is to their interest to decrease 
as much as possible the cost of maintenance and repairs of 
pavement. 

The plan of using water for sprinkling and laying dust leaves 
much to be desired. \ :Vhere long st retches of roads on which 
there is light traffic must be covered, the cost of sprinkling by 
water frequently may be prohibitive. The dust is laid by the 
water for only a few hours. Immediately after sprinkling, 
mud is fo rmed, which is undesi rable, both because it may neces­
sitate the use of sand on the tracks and because the mud is 
secondary oniy to dust as a general nuisance. Crude oil has 
been used to some extent as a substitute for water in laying 
dust, its advantage being that it need be appli ed only at infre­
quent intervals. It is not altogether desirable because of its 
odor and the fact that when fresh the oily dirt from the street 
is tracked into cars, offices and houses, and further, it renders 
a street sli ppery. 

Attention has recently been brought in this country to a new 
solution for street sprinkling purposes called "Westrumite." 
Although new in this country, it has long since passed the ex­
perimental· stage in Germany, where it has heretofore · been 
manufactured. T he effect of sprinkling with this solution is to 
bind the material of the roadway together, forming a kind of 
\Yaterproof sur face. The best results are obtained by using 
\Vestrumite during the making of a macadam road. S ince it 
acts as a binder, its application at the time the road is made 
should, of course, make it more effective than sprinkling with 
it after the road is finished. Nevertheless, some remarkable 
results are obtained simply by using it as a sprinkling solution. 
\Vestrumite is a chemical compound soluble in water. It is 
mixed up to the strength of a 4 per cent or 5 per cent solution 
in the ordinary sprinkling cart or car. It is claimed that the 
periodical appli cation of the compound every eight to twem! 
days will make any street paved with macadam, granite, brick 
or wood permanently dustless as far as any dust due to the 
mate rial of the st reet is concerned. Asphalt must be treated in 
a special manner and can only be washed with a weak solution 
of about 2 per cent once every two days. The cost of the ap­
pli cation of Westrumite is almost entirely counterbal­
anced by the saving in labor, as against sprinkling with water 
five times per day in the summer, or from 40 to r6o times to 
each single time that the Westrumite would be applied. Even 
such frequent sprinkling with water will not give an absolutely 

dustless street, as it has no permanent binding power on the 
pavement, and dust will fly as soon as the water is evaporated 
from the surface. Westrumite-dries in one-half to three hours, 
varying with the temperature, and after it is dry holds down 
the loose material in the road. One desirable peculiarity is 
that it is not washed away by heavy rainfall. After a street 
has been sprinkled with it so that the surface is well bound to­
gether, additional sprinklings do not cause the annoying mud 
that accompanies sprinkling with water. 

Some very careful experiments have been carried on by the 
South Park Commissioners of the city of Chicago. The com­
mission has for some time been treating with \Vestrumite 2 

miles ot the Midway Drive connecting Washington and Jack­
son Parks. A 3¼ per cent solution has been used with sprink­
lings every eight to fourteen days. The result of such treat­
ment is that the macadam paving has the aspect of an asphalt 
street, and even the worst automobi le scorcher cannot raise a 
dust in passing over it, so firmly is the surface knitted together. 
Some of the paths in a park have been treated in a similar 
manner. 

A company has recently been formed in Chicago headed by 
L. E. Myers, T. P. Bailey and other prominent business men 
of that city, some of whom are well known in electric railway 
circles. The company is erecting a factory for the manufac­
ture of Westrumite at Whiting, Ind. , so that this material will 
in a short time be available on the American market. The 
trials that have been made with it so far in this country have 
heen with material imported from Germany. 

"---•♦----

THE NEW CARS OF THE CLEVELAND & SOUTHWESTERN 
TRACTION COMPANY 

At present, when electric railway associations over the coun­
try are devoting so much time to the proper design of inter­
urban cars, it is of interest to note some of the features of a 
new car built by the St. Louis Car Company fo r the Cleveland 
& Southwestern Traction Company. This type of car, of 
which ten were constructed by the St. Louis Car Company and 
five by the Niles Car & Manufacturing Company, was illus­
trated in the STREET RAILWAY JouRNAL of Dec. r6, 1905. 

These cars are intended to be operated in one direction only. 
This has p~rmitted the front of each car to be constructed with­
out the usual drop platform, and the added strength of a plat­
fo rm built on the same level with the floor has been attained. 
The front of the car is circular, which form gives less head 
resistance. 

The principal dimensions of the car are: Length over all, 5r 
ft.; width over all, 8 ft. 7 ins.; height from the under side of 
the sill to the top of the roof, 9 ft. 6¼ ins. The inside lengths 
of the passenger, smoking and baggage compartments, into 
which the interior of the car is divided, are respectively 22 ft. 
IO ins., II ft. 2¼ ins. and IO ft. s¼ ins. The floor framing is 
the St. Louis Car Company's standard for interurban cars, all 
the longitudinal sills being of yellow pine, while the end and 
cross sills are of oak. The side sills, measuring 5 ins. x 8 ins .. 
are each reinforced with a 6-in. steel channel running the full 
length. The center sills are of 6-in. I-beams sandwiched in 
between yellow pine fillers , while the intermediate sills are of 
yellow pine, 4¼ ins. x 6 ins. in cross section. Heavy steel 
plates extending the full length of the car back of the letter 
boards and connected with steel angles and channels in the 
corner posts of both the front and rear end of the car reinforce 
the side frames. A combination Gothic sash extends over two 
of the lower side sash, this latter being arranged to raise. The 
Gothic sash are made with oval tops, being glazed with green 
opalescent glass. The d~ck sash are constructed in three sec­
tions, the center section being arranged to swing, while the 
remaining ones are stationary. The interior of the car is fin-
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ished mahogany, any undue plainness being relieved by mar­
quetry. Empire ceilings decorated in gold give a lofty ap­
pearance to the interior of the car. 

The car contains twenty-one stationary seats, covered with 
green plush and fitted with high back head rolls. The seats 
are also provided with arm-rests of mahogany and stationary 
foot-rests. In addition to six sta tionary seats, the smoking 
compartment contains a sofa placed aga inst one of th e parti­
tions. The car is heated with hot water, the heater being lo­
cated in the baggage compartment near the partition between 
this compartment and the smoking room. To prevent baggage 
from falling over against the motorman and the control appa­
ratus, the front of the forward compartment is provided with 
a heavy pipe guard. The trucks employed are th e St. Louis 
Car Co·11pany's M. C. B. type No. 61 , these being machine fin­
ished th roughout. Rolled-steel wheels are employed, and the 
St. Loui s Car Company's spira l journal bearings are used. .. ' 

WOOD BLOCKS FOR TRACK PAVING 

T he problem of paving between street car tracks has been a 
troublesome one for a number of years, especially in cities like 
New York, where this work is done at th e expense of the rail­
way company instead of the municipal authorities. The prob­
lem is especially v~xing where a ,smooth pavement is required. 

MAIN STREET, SPRI NGFIELD , :MASS., PAVED \VITI-I 
WOOD BLOCKS 

Asphalt, which is the commonest of the smooth pavements, is 
not suited to track work, because the oil drippings from cars 
dissolve the bitumen and ruin the pavement. Asphalt is also 
incapable of withstanding the vibration of tracks and ties. 

Probably the simplest solu tion of the problem in found in 
using wood blocks such as those made by the U . S. \Vood Pre­
serving Company, of New York. This pavement is of marvel­
ous endurance. It is easily laid without skilled labor or special 
appli ances, and can be readily removed for repairs to track and 

electric connections. 
with a hatchet, when 
the pavement closely 
ings and switches. 

The simplic ity of splitting the blocks 
required, makes it an easy matter to fit 

m the odd shaped spaces between cross-

••• 
THE TOLEDO .& CHICAGO SINGLE-PHASE INTER­

URBAN RAILWAY 

A prominent addition to the interurban field of the Middle 
\Vest is the Toledo & Chicago Interurban Rai lway Company, 
which traverses a well populated section of country in the 
northeastern part of Indiana. T he lines when completed will 
extend for a distance of about 150 miles, from Goshen, Ind., on 
the west, where connection is made with the lines of the Indi­
ana E lectric Rai lway Company, to A lvordton, Ohio, on the 
east. T he soutQern branch from the main line a t Garrett ex­
tends to Fort vVayne, where it connects with the Fort Wayne 
& Southwestern Traction Company, the Fort \Vayne, Van 
'Nert & Lima Traction Company and other lines conv erging at 
this point. T he line thus forms a connecting link for the sys­
tems of interurban roads extending eastward from Chicago 
and northward from Indianapolis, and for those connecting 
Cleveland, Toledo and Detroit and extending westward from 
Toledo, Ohio. 

At the present time 50 miles of road are constructed, ex­
tending from Fort \Vayne 18 miles north to Garrett, and from 
there northeast 20 miles through Auburn and Waterloo to 
Butler, and northwest 12 miles through Av ill a to Kenda llvi lle. 
where the power station is located. The extensive character 
of the total installation when completed, and the fact that high 
speed, necessitating heavy equipment, can be maintained on 
the private right of way, rendered advisable the equipment 
with the General E lectric Company's alternating-current sin­
gle-phase rai lway system. 

The power house at Kendallvill e is on a good-s ized lake, 
where plenty of condensing water is avai lable. Two 800-kw, 
25-cycle Cur~i s turbine generators with necessa ry auxiliary ap­
paratus, switchboards, etc., constitute the present centra l-sta­
tion equipment. Power wi ll be suppli ed to the trolley at 3300 
volts at the power house, while sub-stations wi ll receive 33,000 
volts from transmission lines supplied by step-up transformers 
in the power house. Each sub-station equipment consists of 
two 200-kw, 33,000-3300-volt, single-phase step-down trans­
formers, with the necessa ry switches, meters and lightning 
arresters. 

For the rolling equipment for the 50 mi les. ten four-motor 
General E lect ric 75-hp single-phase alternating-current com­
pensated type equipments are required. operating eight pas­
senger and two package freight ca rs. T hese equipments are 

· suitable for ope rat ion on 3300 volts alternating and 600 volts 
direct current, and are contro ll ed by a cylinder controller serv­
ing both for a. C. and d. c. operation. For a. C. operation the 
controller gives a potential cont rol, varying the voltage applied 
to the motors. maki ng every point a runnin g point. For <l. c. 
operation the control will be rheostatic. T he change form 
a. c. to d. c. control is made by a commutating switch operated 
by the reverse handle. The main power circuit is closed by 
two main switches. one for a. c. and the other for d. c. opera­
tion, so interlocked that they ca nnot be closed together, and so 
arranged that either one will open automatically if closed by 
mistake upon th e wrong circuit. Each car equipment is fur­
nished with a trolley, ai r compressor and air brake. The air 
compressor is driven by a compensated motor operating on 
both a. c. and d. c. current., The line equipment is ooo cate­
nary construction trolley and th ree Nn. 2 copper high-tension 
line. The rails are 70-lb. A. S. C. E. section. The fir st cars 
put in service will run on local service from Waterloo to Ken­
dallvi ll e as soon as the northern end of the line is ballasted 
sufficiently. 
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SOME INTERESTING RAILWAY SPECIALTIES 

A point o.ften overlooked in the construction of tools and 
other appliances for work in the fi eld is that such too ls a re 
usually put into the hands of laborers rather than mechani cs, 
and are consequent ly subj ected to very rough usage. T he 
working parts of such a tool should be covered and protected 
as well as possible, 
and the machine it­
self should be bui lt 
with lines of strength 
at every point. T hat 
these facts have been 
apprecia ted in the de­
sign of the drill and 
tool grinder made by 
Cook's Railway Ap­
pli ance Co., of Kala­
mazoo, l\J ich. , may be 
seen from the accom­
panymg illustration, 
F ig. I , showing the 
tool grinder moun ted 

F I G. 1. - TO OL GRI N DER MO UNTED O N 
IRON COLU M N 

on an iron column. 
The tool grinder is intended primari ly for fi eld work, being 
buil t so that it can be readi ly at tached to the top frame of the 
company's standard rai l drill by removing the crank handle, 
or it may be used on a malleable-iron column, both of which a re 
interchangeable with the grinder. The emery wheel of the 
grinder , it may be obse rved, is driven th rough two intermediate 
gear s by a crank. T hese gears, as well as the emery wheel 
itself, are encased in a ma lleable-iron shell, whi ch pract ically 
insures freedom from injury in the hands of that class of 
workmen usually employed on track work. The emery wheel 
is separate ly encased from the gea rs, 
thus avoiding the wear ing and grind -
ing effects on the gears result ing 
from the flying emery dust. 

A n opening in the di sc covering 
the emery wheel provides for the in­
sertion of the drill to be ground. 
This is carried in a holding device 
fitting a socket cas t with the di sc. By 
means of an ad justing screw, the 
drill-bit can be held in exactly the 
same position with refer ence to the 
face of the emery wheel while both 
lips a re being ground, so that a sym-
metrical cutting edge and the neces-
sary clearance is always obta ined. 
\ i\Then the bit has once been adj usted 
to position in the holde r, th e grinding 
ope ration consists simply in swinging 
the bi t-holding device backwa rd and 
fo r ward. S hould it be desired to use 
the edge of the emery wheel fo r 

FIG. 2.-RAIL DRILL 
APPLIED 

grinding other tools, the top half of the cover, which is pro­
vided with hinges, may be swung back. 

The emery wheel, which is 6 ins. in diameter and I in . thick, 
is geared to a ratio of th irty-six revolutions to one turn of the 
cr~ nk. T he high-speed journals run in brass bushings, the in­
t"rnal 1:czirings being oiled th rough tubes extending outside of 
tl-.c enclosing shell. 

A feature of the Cook standard rai l drill is that it is col­
lapsible and can be readily fo lded to a conven ient form for 
carrying it to different places. 

A nother feature of much impor tance besides the variable 
and reversible feed is that the thrust of the drill-bit holde r is 
taken by a ball bearing, which reduces the fr iction, and conse-

quently increases the ease of operation. The balls in this bear­
ings are well protected by dustp roof caps. It is a great con­
ven ience in t rack dri lls to be able to change feeds without stop­
ping the dr ill. The Cook standard drill provides fo r thi s, so 
that it is possible to emp loy a fa st feed until the point of the 
d rill has penet rated to a depth where a slower speed is neces­
sa ry, when the feed can be dimini shed. T ests ha,·e shown that 
a %-in . hole can be drilled in 2 minutes and 8 seconds through 

F I G. 3.-DR I LL I N FOLDED POSITIO X 

an 80-lb. T-rail. The same can be done in 2 minutes with ease. 
T he automat ic lowering and track jacks put on the market 

by thi s company have many features to recommend them to 
those in the street rai lway field. The automat ic lowering j ack 
is especia lly adapted to the many uses to which such a tool is 
put about a car repair shop. The Cook steel cattle guard is 
also one of thi s company's productions, besides a combination 
wood-steel ca ttle guard , which seems to be great ly appreciated 
by the users of such devices. 

•• 
A NEW LOCK NUT 

T he accomp anying illust ration shows the new Burrows lock 
nut which is being introduced by the A merican Lock N ut 
Company, of Boston, Mass., for use wherever a simple and 
practical device is wanted for the rigid locking of nuts unde r 
all conditions. Its mechanical 
principle is the right angle con­
tact of two cutting edges. In 
construction it is a rocking key 
se t in a slot in the upper sur­
face of the nut and intersecting 
the bore of the nut a t right an­
gles. In service, the cutting edge 
of thi s hardened key engages the 
soft er threads of the bolts, with 
th e result that the nu t is held 
rigid ly in place. 

From the illustration and de­
scription given, it is plain that 
thi s lock nut is not of intricate or 

NEW L OCK NUT 

expensive construction, and can be locked and un locked an in­
definite number of times without impairment. To assemble, the 
nut is un locked by driving down the outer end of the key unti l 
the other end clears the thread, a llowing the nut to pass freely 
on the bolt. \ Vhen the nut is thoroughly seated, it is locked by 
driving down the end of th e key next to the bolt. 

•• 
CONDUCTIVITY OF RAILS AS AFFECTED BY COMPOSITION 

S. S. \Vales contributes an a rticle in a recent issue of the 
" Rose T echnic' ' on "The E lectrical Conductivity of Steel as 
Affected by Chemical Composition and P hysical T reatment." 
H is conclusions a re that of the common impurities found in 
steel, manganese has the most powerful effect in increasing the 
res istance, a lso that annealing and tempering on the ,·ery soft 
specimens is of practically no value. On the higher carbon 
samples, the effect of water hardening on the res istance is 
quite marked, but the annealing appears to return the steel to 
its fo rmer condition electrically, and nearly so phys ica lly. 
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THE QUESTION OF CROSSING STOPS IN LOS ANGELES 

By way of providing greater safety to the public, Superin­
tendent Akin, of the Los Angeles Railway Company, issued a 
bulletin on Monday, Dec. II , to th e effec t that on and after that 
date all the company's cars not having the right of way will 
come to a fu ll stop at track crossings and where tracks inter­
sect. These cars must stop at least IO ft. from the nearest 
cross track. Cars having the right of way must proceed over 
crossings with the power thrown off, and at not more than 3 
m.p.h., under complete control of the motorman, and with the 
gong ringing continuously. U nder the old rules motormen 
were ordered to have their cars under complete control , and 
although an excell ent system of right of way was devised, the 
management is of the opinion that the motormen thereunder 
were allowed too much di scretionary power. \ Vhi le thi s orde r 
wi ll lower the time possible between terminals, the officials 
feel that the increased safety of th e passengers will offset the 
inconveni ence resulting. T he Los A ngeles-Pacific Rail road is 
in favor of even greater changes. Presiden t E. P . Clark would 
like to have the other companies ag ree to stop all cars fo r pas­
sengers, either boarding or alight ing therefrom, before reach­
ing the crossing, instead of on the other side of the crossing. 
Superintendent A kin, of the Los Angeles Rail way Company, 
has not approved the idea. He does not question the value of 
the plan as a safety proposition, but is of the opinion that it 
would take too long to educate the publi c to the change. 

---•♦----

SEMI-CONVERTIBLE PARLOR CAR FOR THE WASHINGTON 
WATER POWER COMPANY 

The handsome pa rlor car whi ch is shown in the accompany­
ing illust ra ti ons has just been shipped to the vVashington 
\ 1Vater Power Company by the J. G. Brill Company. It is fo r 
the use of the offi cers and directors of the railway, and will be 
rented also to private parties fo r excursion purposes. 

Spokane has a population of 40,000 and is th e principal rail­
way center of the State. T he suburbs are extensive and in­
clude a la rge number of populous towns. T he city is noted fo r 
its fin e stree ts and buildings, and the scenery in the neighbor­
hood, whi ch may be seen from the lines of the ra ilway com­
pany, is unusually interesting. T he company has a trackage 

fini sh. A commodious closet at one corner of the car has a 
refri gerator in the lower part , w ith th e compartments con­
veniently arranged. A narrow closet with hinged cover at the 
top, is placed back of the door in the corner at each encl of the 
car to store the tables when not in use. T he wicker chairs 
are sta ined the same color as the woodwork and have leather 
cushions. A seat accomm odating three passengers is buil t 

AN l NTERI O R VIEW OF PART OF T H E SP O K ANE PA R LO R CA R 

against the encl of the car opposite to tha t shown in the illus­
tration of the interi or. T he backs and cushions a re comfort­
ably upholstered in leather, and it has the appearance of a 
lounge. The fl oor is of hard wood and cove red with a carpet 
rug. Light-green buckram covers the birch venee r head lin­
ings, and is striped and decora ted with gold. T he entire effect 
is very pleasing, part1.cularly because the car is lighted by extra 
large windows, the center s of the posts being 3 ft. 6 ins. 

I t wi ll be seen that the window system is the Bri ll grooveless 
post, semi-convertible type, and the car is the fir st to have all 
the windows of thi s large siz e. Semi-convert ible cars, whi ch 
the builders furni shed to the Boston & \ Vorcestcr Rail way a 
year ago, had two large windows at each end, but the res t of 
the wi ndows were of the ordinary width, namely, 2 ft. 8 in s. 

from cen te r to cen te r of posts. As the plat ­

DO U BLE-TRUCK PA R LO R CAR USED I N SPOKANE A N D VI CI N ITY 

fo rms ,vill Le used fo r observa ti on purposes, 
th ey are made 5 ft. long. T he doors in the 
body ends, as wi ll be seen in the view of the 
interior, a re single and swing inward ly. T he 
car is equipped with four " Dumpit" sand 
box es, whi ch are placed under the platfo rm s, 
with small , neat cover-plates set in to the fl oo r­
ing of the plat fo rms. T he hori zontal brake 
wheels. channel- iron draw bars, angle- iron 
bumpers, platform gongs, signal bell s and 
other speci alties arc of the bui lder 's manu fac­
ture. T he car measures 28 ft. over the body 
and 29 ft. over the ves tibules; width ove r 

of about 75 miles and has nearly 100 cars in operation. It 
owns :.\Ta ta to ri um Park and furn ishes power to the Coeur 
d'A lene mines, whi ch are 100 miles from Spokane. T he Brill 
Company has furni shed a la rge part of the rolling stock of the 
\ \'a shingto n \ Va ter Power Company; fi ve lots of cars were of 
its convertible type, ancl the last lot of ten cars, semi-conver­
t ibles. A lot of twenty semi-convertibles of the g rooveless 
post type, measuring 30 ft. 8 in s. over the bodies, is being buil t 
at present. 

As may he seen fro m the view of the in terior of thi s car , 
there has been ve ry little attempt at ornamentation. T he wood­
work is o f qua rtered oak in its natural color, rubbed to a dull 

sills, 8 ft. 2¼ ins , and ove r the post s at the belt, 8 ft. 6 ins. 
I t is mounted on No. 27-F t rucks, with one 40-hp motor per 
truck. 

----♦-----
Manager E. S. Dimmack, of the Canton-Akron system, has 

arranged fo r the sale of theater tickets fo r att ract ions at Can­
ton, at va rious poi nts a long his line. Each theater t icket con­
ta ins coupons good fo r t ranspor tation to and from Canton. By 
this plan the company is enabled to provide plenty of cars and 
furn ish a seat to eve ry passenge r to and from the show. T he 
fi r st nigh t th e excursions were insti tu ted the company carried 
400 people fr om Massillon and 200 from Akron to Canton. 
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LONDON LETTER 

(From Our Own Correspondent.) 

Last month reference was made to the fact that the city of Lin­
coln would soon be equipped with a system of tramways, and that 
special interest attached to this system on account of the fact that 
it would use the Griffiths-Bedell surface contact syst em. After 
being examined by the inspectors of the Board of Trade, who 
granted the Corporation permission to put it in operation, the 
system was formally inaugurated, the Mayor and the chairman of 
the electricity works committee and other official s of the Corpora­
tion being present at the ceremony. After the trip the members 
of the Corporation were received at the Saracen's Head Hotel by 
:Mr. Griffith s and Mr. Bedell, who were both extremely pleased 
with the results. The length of the new line, at present, is ab :mt 
2 miles, and the contract has been carried out by Griffiths & Com­
pany, of London. The eight cars, which are at present in se r­
Yice, were constructed by the Brush Electrical Engineering Com­
pany. 

It is a pleasure to be able to report that th e great task of electri­
fying the Metropolitan District Railway has at last been com­
pleted. There are now in th e tunnels of the Metropolitan District 
Railway no steam-drawn trains. The progress of this system has 
been reported in these columns from time to time, so that it will 
be remembered that the wh ole electrification scheme was practically 
completed some months ago. H owever, as th e half-hourly trains of 
the London & Northwestern Company, which run from the Man­
sion House to Broad Street, we re still being operated by steam 
locomotives, the se rvice was handicapped. These steam loco­
motives have now been replaced by electric locomotives, which 
are attached to the train at Earl's Court. Mr. Yerkes and 
the engineers of the Metropolitan District Railway Company are 
to be congratulated on this most satisfactory completion of their 
great work, which will now be fo llowed up rapidly by the other 
underground rai lways with which Mr. Yerkes is associated. It 
is to be hoped that the Metropolitan Railway Company will also 
soon make a special effort to get the steam-drawn trains, which are 
still running over its portion of th e system, withdrawn. On the 
whole southern portion of the Inner Circle from Aldgate to Earl' s 
Court, there are no steam-drawn trains, but unfortunately on the 
northern portion of 'he circle, owned and operated by the Metro­
politan R ailway, a good many steam-drawn trains are till in se r­
Yice. One of the immediate results of the withdrawal of the steam 
trains from the Metropolitan District Railway, is the very appre­
ciable quickening of the whole train service. A long as the steam 
trains were in operation, the electric trains had to wait at the sta­
tion for considerable time, as they. h ad to nm on the sch edule of 
the old steam trains. Now that these h ave been withdrawn, the 
inc rease in speed is appreciable ove r all the line, and as soon as Lhe 
automatic signaling devices are completed, it is understood that a 
still further increase will be possible. 

The London County Council is now definitely committed to th e 
promoting of a bill in Parliament for supplying electricity in bulk 
to London, and the various committees have been in consultation 
with Sir \Viliam Preece, Robert Hammond, J ohn I!- C. Snell and 
others. From the strong opposition which this bill will r eceive, it 
has already undoubtedly been modified, and th e scheme now sub­
mitted will provide for th e co-operation of the London County 
Council with the already existing authorities and companies which 
are now producing electrical energy. It is proposed that for 
the pre sent the supply should be taken from the Greenwich power 
house, which the Council has been erecting for the last two years 
to provide power for the electric cars. and for this purpose that 
,: tation would be hurried towards completion. It is also intended 
to proceed with the erection of another station in the west of 
London on the banks of the Thames, near the Grosvenor Road 
Railway bridge, on a site which is now possessed by the Metro­
politan \:Yater Board. On this property, a station with a capacity 
of 80,000 kw would be buil t. The total capital necessary for such 
a scheme would be about £2,500,000, the expenditure being spread 
over a period of seven years. This is not the whole expenditure, 
however, that the London County Counci l is committed to at pres­
ent, as it has also decided to proceed with a bill to acquire a site 
fo r the proposed new County Hall. This will involve an estimated 
expenditure of £1,700,000. It has also decided to proceed immedi­
ately with the electrification of th e northern system of tramways, 
and the immediate expenditure necessary fo r that is the sum of 
abou t £800,000. This section of th e northern system comprises the 
lines between Theobald' s Road and London Docks, Norton Fol­
gate and Stamford Hill. Aldgate and Poplar, Moorgate and City 
Road, Holborn and Theobald's Road, and Old Street and Shore­
ditch. The committee hopes to have the lines in working order 
about the end of 1906. 

It is now possible to give a little further information regarding the 
promotion of an electric power scheme referred to last month. This 
scheme is now generally known as the "St. Neats," or " railway" 
power scheme, and a syndicate has been formed with the necessary 
capital to promote the bill in Parliament. The director s of the 
!'.yndicate are stated by the articles of association to be Stanley 
Boulter (chairman), George Kitchin , and H. A. Vernet, and the 
names of the members of the syndicate comprise a very influential 
body of men. The engineers mentioned in connection with this bill 
are Messrs. Kincaid, Waller, Manville and Dawson. 

The object of the bill is the supply of electric energy in bulk 
to railways, Metropolitan Borough Councils, and existing electric 
supply companies. T h e promoters are, we understand, directing 
their attention mainly to the supply of the great London railways, 
for the elec trification of whose suburban traffic a very la rge 
amount of power will in the near future be required; but 
negotiations are also pending for supplying in bulk municipal and 
other electric undertakers. The promises of support whic'h the St. 
Neot' s scheme h as received from railway companies show that the 
promoters a re fully alive to the importance of having a strong 
group of capitalists ready to assist them by providing the money 
necessary for a great electric power scheme, which will obviate the 
necessity of the railway companies themselves adding to their own 
capital. 

During th e past month the electric tramways of the Corporation 
of Belfast have been formally opened and duly put into regular 
service, and th e contractors, J. G. \iVhite & Company, of London, 
are to be congratulated on the successful completion of a most im­
portant piece of work. The usual ceremonies in connection with 
the opening of a system were h eld, when the Lord lVIayor, as in 
most other towns, had the honor of driving the fi rst car, accom­
panied by many of the oth er officials of the Corporation, together 
with Mr. Fisher and Mr. Connett, representing J. G. White & Com­
pany, the contractors. Th e first nm was along Bedford Street, 
Dublin Road, University Road, and Malone Road, as far as Cran­
more Park; th e return route being made by the same route as far 
as U lster H all, whence th ey proceeded, via Ormeau Avenue, to 
Rosetta, and th en back to Donegal Place. Altogether, a distance 
of 17 mile s was traversed, and as the arrangements had been most 
carefully planned under the personal supervision of Mr. Nance, 
everything went off with the utmost success. The usual Board of 
Trade inspection duly took part, and everything was apprond by 
Major Pringle, the representative of the Board of Trade on this 
occasion. It is hoped to give some further details of this inter­
esting equipment in these columns on another occasion. 

Parliament will be asked in the forthcoming session to sanction 
a scheme under which a company will be incorporated and granted 
power to construct and use various tramways and tramroads in 
the parish of Huddersfield, in the county borough of Huddersfield, 
the parish of Rastrick, in the borough of Brighouse, and the par­
ishes and urban districts of Elland, Greetland and Hipperholme, 
and in the parishes of Fixby and Clifton, in the rural district of 
Halifax. 

In the hope of overcoming some of the congestion of traffic at 
the Elephant and Castle, Soutli London's most dangerous st reet 
crossing, Southwark Borough Council is considering the advisa­
bility of building a stree t subway, to cost from £ ro,ooo to £ 13,-
000, fo r pedestrians. For year s the "six ways" at the Elephant 
and Castle have constituted one of the most congested junctions in 
London streets, and the growth of the County Council's electric 
car service has increased the trouble. 

In proceedings in the Chancery Court of Lancashire, it was an­
nounced that th e undertaking of the South Lancashire Electric 
Traction Company had been sold for £ 150.000 to Arthur Stanley, 
M. P., wh~ was acting on behalf of himself and other debenture 
holders. It is now stated that all the capital for the new company 
has been subscribed, and that the whole of the "·ork is expected to 
be completed in 12 months' time, when Manch aster and Liverpool 
will be linked up. When the tramway lines are extended through 
Worslev and \ iValkden to Eccle s and Swinton it will be possible 
to trav~l by car from Manchester to Liverpool. 

A company has been formed to erect a transporter bridge across 
the T ees from l\Iiddlesbrough to P ort Clarence in place of the 
present horse and car fe rry, and also to constn1ct in connection 
with it a light railway or tramway from ?-.Iiddlesbrough to P ort 
Clarence, Billingham, Cowper Bewley, Greatham, Seaton. Seaton 
Carew, and W est Hartlepool. As the scheme is in competition with 
the Middlesbrough Corporation ferry service, opposition to the 
powers to be sought is not unlikely. 

The official opening of the electric tramway sen-ice through Alex­
andra Park recently, marks the commencement of a new era in 
the "life" of the great house on Muswell Hill. The difficulty in the 
past has been to get easily and cheaply to the Palace ; the demo­
cratic electric car has once for all settled this, as it is now possible 
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tor visitors to get from almost any part of London, by traveling 
in conjunction with the L. C. C. tramways, to within a few feet 
of the portals of the Palace itself. 

Sir Francis Cory-Wright started the new service at Turnpike­
lane, and within a few minutes the first car, containing the directors 
of the Metropolitan Electric Tramways, Ltd., drew up at the 
terminus. 

Another has been added to the schemes for constructing tram­
ways in the Macclesfield district. The promoters a re a syndicate 
which includes a member of well-known tramway directors, and it 
is announced they intend to construct lines through Tytherington, 
Butley, Adlington, Poynton, and on to Hazel Grove, wher~ they 
will join the Stockport tramways, making a total length of hne of 
18 miles. It is also probable that another scheme for a tramway 
from Macclesfie ld to Knutsford will shortly be announced. 

The Croydon Borough Council has refu sed the offer of the 
British E lectric Traction Company fo r the renewal of the lease of 
the tramways, which the company h as been working since th e 
electrification of th e system five years ago. T he questions of 
municipalization will be considered at a future meeting, but A lder­
man Stapleton, chairman of the tramways committee, said the com­
mittee regarded complete control by the Corporation as the only 
alternafrve to the company's offer. T he lease of th e system ex­
pires next yea r. The offer made by the company, and now re­
jected, was equiYalent to an extra payment of £ ---1,000 a year to 
th e Corporation. 

Major Druitt, of the Board of Trade, r ecently inspected the new 
electric tramways between D ewsbury and Birkenshaw, the construc­
tion of which has ju t been completed. T he old steam cars ceased 
running at the beginning of A ugust, and as 4 mil es of r ail s (a good 
portion double) h ave been laid, the contractors (Dick Kerr & 
Company) have lost no time in fini shing the work they h ave had in 
h and. The Batley, Dewsbury Corporations, and the Birstal, 
Gomersal, and Birkenshaw District Councils, were represented at 
the inspection, while there was also a large number of official s 
from the British Electric Traction Company and the Heavy Wool­
len District Tramways Company. T here was no hitch in the 
running of the two cars by which the party trm·eled over the 
route, and a public service was started at noon. A. C. S. 

PARIS LETTER 

(From Our R egular Corresp o11dc11t.) 
T he automobile exposition now being held at the Grand Palais 

has brought more than ever into prominence the fact , that Paris 
lags far behind other great European capitals in respect to motor 
omnibuses. The reason is not fa r to seek when it is r emembered 
that the omnibus lines form a concession-formerly a monopoly­
operated by a single company. The franchi se expire s in a very 
short time, less than three years, and the doubt entertained by 
the company in respect to its renewal. regarding which nothing 
definite can be obtained from the municipality. is r esponsible for 
the hes itation shown by the Cie Generale des Omnibus in placing 
mechanically-operated vehicles on the stree t s. In view. however , 
of the poss ible renewal of its franchise, the Cie Generale has now 
definitely taken in hand the quest ion of mech anically-propelled 
buses, and fo r severa l months past experimental buses have been 
running loads with sand bags for freight. During the present 
automobile show a line of nine mech anically-operated buses h as 
been plying between the Bou rse and the Grand Palais. The com­
pany states that if sufficient encouragement is shown by the munic­
ipali ty it is prepared to pl ace in public se rvice several lines of 
motor buses. One of these lines is to be operated with buses whose 
motors will use alcohol fo r fu el. The price of thi s fuel is not ex-

•orbitant, as compared with th e price in Paris of gasoline, and it can 
be obtained fo r commercial purposes at about 8 cents a litre or less. 
Th e price of gasoline in Paris is high , on account of a h eavy im­
port duty, and also an octroi tax, which lat ter is 4 cents per litre. 
Thus the price of gasoline fo r motors is close to 12 cents per 
litre. 

l\leanwhile, the surface traction situation in Paris remains still 
in a very critical stage, and nobody can forete ll the next move, or 
the future policy of th e municipality. It is pretty ce rta in that 
nothing like municipalization of the tramway service on a large 
lin e will be at tempted or suggested for th e present, the situation 
being less favorable in this respect than with regard to the light­
ing concess ion, which is also in suspense together with the ques­
tion of gas monopoly. The transport quest ion is sure to come 
up for discussion sooner or later, but in the meantime the public, 
as well as im·esto rs on the stock market, are appa rently los ing 
confidence, and stocks and shares of Paris transport compan ies 
have recently sustained a sh arp reaction. It cannot be said that 

this is in any way due to the intention of the municipality in re­
o-ard to municipalization of the tramway service, since thi s matter 
is being very tenderly approached by the authorities, the confl ict­
ing interests being too great to lightly suggest any sudden change. 
At the same time it cannot be denied that several companies are 
keeping the matter in mind and ar~ ready to carry on a strong 
fight if the matter happens to be touched upon. 

The receipts of the P aris General Omnibus Company, have, 
throughout 1905, shown a steady decrease on the figures of the 
preceding year, the loss of rece ipts be ing in the neighborhood of 
$10,000 per week and over. 

THE A. E. & C. AND THE E. A. & S. CONSOLIDATION 

L. J. Wolf, president of the Aurora, Elgin & Chicago Railway 
Company and the Elgin, A urora & Southern R ai lway Company, 
has sent an officia l announcement to the stockholders of these com­
panies, of a plan for the consolidation of these properties along 
the lines referred to recently in the STREET RAILWAY JOURNAL. Th e 
plan also contemplates the building of a short spur line, from 
which he states large r evenue can be derived from funeral and 
con etery traffic, and the consolidat ion of this line with the con­
solidation ment ioned. Poss ibly a second sho rt spur line may be 
built. The· new company will be known as the A u ro ra, E lgin & 
Chicago Rail road Company, capital stock $6,200,000, h alf preferred. 
Stock will be distributed to stockholders of the old c~mpanies on 
the basis m entioned last week, leaving $r.oo,ooo to pay for the spur 
lin e m entioned. T he directors of the two companies will meet 
within a few days to ask authority to bring about the consolidation. 

•• 
ANNUAL MEETING:OF THE BOSTON ELEVATED 

The annual meeting of the Boston E levated Railway Company 
was held at Wesleyan Hall last week President Bancroft pre­
sided, with J ohn T. Burnett as secretary. T h ere were less than a 
dozen stockholders present. T he following were re-e lected direc­
to rs by a vote of 83,252 shares out of 133,000 outstanding : Fred­
erick Ayer, \ Villiam A. Bancroft, J ohn J. Bright, Samuel Carr, T. 
Jeffer son Coolidge, Jr. , F1-ank E. Peabody, J ames P hillips, Jr. , 
J ames M. Prendergast , N. W. Rice, Q uincy A. Shaw, Jr. , Wi ll iam 
S. Spaulding, vValter S. Swan and Robert Win sor. The annual 
r eport of President Bancroft was printed in the last issue of the 
STREET RAILWAY J ouRNAL. Appended are some -remarks by M r. 
Bancroft of the present condition of the company: 

"Work upon the extension of the elevated structure to Forest 
Hills h as been prosecuted. Plans have been made, much of the 
steel material for the structure has been got ou t, and the founda­
tion piers have been built fo r about half the di stance between 
Forest Hills Square and Dudley Street. It is expected th at the 
erection of the st ructu re will begin in the spring. 

"The East Boston tunnel has been in successful operat ion dur­
ing the calendar year, and cars of large size have been in use 
therein. One of these cars, seating 52 persons, was designed and 
built by th e company, and, wtth minor changes, will probably be 
adopt ed as a type with which to fo lly equip the lines wh ich enter 
the tunne l. Forty other cars, all of large size, seating 48 persons 
each, have been bought. and some of them are in u se in the tun­
nel, others are in use on the lines rea(;hing th e elevated trains at 
Sullivan Square. · 

"Much progress has been made by the Boston Transit Commis­
sion in const ruct ing the tunnel under \Vashington Street. T he 
rou te and the location of stations so far have been satisfactory to 
th e company, and, it is believed, most conven ient for the public. 

"The operation of the new schedule of wages adopted two years 
ago h as increased wages during the last year $170,83---1. The in­
crease in the total number of revenu e passengers for the entire 
systems was 2.18 per cent. as aga in st about 3½ per cent in 190---1. 
and 5 per cent in 1903. U nusual attention was paid to the ca re of 
the company's surface tracks, $622,8---19 h aving bee-n spent thereon 
in renewals and repairs. T his exceeded the amount spent in the 
prev ious yea r by $169,179. It is believed that the company's tracks 
were never before in such exce llent condition. The extension of 
the surface tracks amounted to 1761 miles, making total length of 
su r face tracks . controlled by th e company, including that leased 
from th e Old Colony Street Railway Company, ---1 31.891. T his with 
the elevated mileage of oyer 16 miles, makes a total mileage of 
---1---17.906 1niles." 

T he report announces that the company received a premium 
upon its issue of $7,500,000 4 per cent 30-year bonds sold last Apri l 
of $276,900, showing that they were sold at 103.692. The income 
accoun t and balance sheet have previously been published. 
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BRITISH COMMENTS ON THE NEW YORK CENTRAL.­
NEW HAVEN SITUATION 

Some interesting letters have recently appeared in the "London 
Times" on the subject of single-phase locomotives on the New 
York, New Haven & Hartford Railroad, which has attracted so 
much attention in this country. The contributions of Prof. Sil­
,·anus P. Thompson, H. F. Parsh all and Prof. A lexander B. 'vV. 
Kennedy, which are the most interesting of those which have ap­
peared, are reproduced below. 

Technical College, Finsbury, Oct. 23. 
SIR :- The letter of "B riti sh Engineer" in " The Engineering 

Suppl ement" of Oct. r8, commenting on the paragraph entitl ed 
' 'Denlopment of E lectric Tract ion," on page 264 ( Oct. II), which 
referred to the deve lopment of sing le-ph ase electric motors for 
propeling t rains on the New York, New Haven & Hartford Rail­
road, exhibits the ve ry qual ity which it s writer condemns. He 
objects to the sen re criticism of the third-rail system as being 
likely to prejudice the public mind, an d describes the parag raph 
as a sweeping condemnation of the views held by British engineers, 
whom h e represents as unanimous in upholding th~ system of em ­
ploying a third rail, the system adopted with continuous currents 
at a relatively low voltage on the Inner Circle System. But this 
presentation is surely an exaggeration. It is notorious that engi­
neers are by no m eans unanimous in their approval of thi s system. 
On e has only to look a t the m ass of conductors piled against the 
walls of the tunnels between Earl's Court and Charing Cross to 
reali ze \\'hat a disproport ionate expenditure on copper thi s system 
i1woh·es. That wall of copper conductors is a striking object lesson 
of how not to equip an electric r ailway. I need not enlarge on 
the difficulties of the third-rail system in the complications of cross­
ings, sidings and shunting-yards; they are only too obvious. It 
is notorious that changes have al ready been suggested-too late, l 
fear- in the system of the :Uistrict Railway. The old obstinacy of 
refusing to admit the vi rtues of anything that "has yet to be tried, 
at any rate, in this country," is characteristic of too many " British 
engineers." They shut their eyes to the experience that has alreadv 
been gained in single-phase propulsion with overhead conductor~, 
in Germany, in the U nited States, in the Valtellina, and in the 
Stubaithal. Only when an order is placed with the Westinghouse 
Company for twenty-five locomotives, of 1000 hp each, which work 
with single-phase current and dispen se with the third rail, do they 
wake up to cry ou t th at "experience with the newest system does 
not justify a sweeping condemnation of the views h eld by British 
engineers." Perhaps it does not ; but it justifi es a sweepina con­
demnation of those Bri tish engineers whose vision is limi~ed to 
those "views." By holding narrow views they have done their 
best-or worst-to rivet on our British railways, regardless of the 
progress of invention, " th e dangerous, inconvenient and expensive 
third rail." 

I am, si r. yours faithfully, 
SILVANUS P. THOMPSON. 

Salisbury House, London Wall, E. C., Oct. 26. 
Srn :-It is not my intention to enter the lists as a champion of 

either the high-tension alternating current or continuous-current 
systems for the propulsion of trains. I fully recognize that under 
gi,·en conditions eith er system may be .. th e more advantageous. I 
may, however, take exception to the arguments advanced in favor 
of th e universal use of alternating-current motors. Broadly speak­
ing, th e advantages and disadvantages of each system are very 
largely of a commercial nature. I was among the first to employ 
al ternating cur rent in traction wo rk , but I stopped short of u sina 
it in the di stribution system. The limitations which then seemed 
present still exist, and, under identical working conditions, preva il 
to the same extent. 

There is no doubt that an alternating-cu rrent train system can 
be made as reliable as a continuous-current system. Howeve r, 
wh ere runs are short and the greater part of the work to be done 
lies in accelerating and mai1:1taining speed rather than running at 
fixed speed, the motors required for th e alternating-current system 
are much heavi er than for the direct-current system. In the ex­
tr~me case of ~cceleration to which continuous cu rrents are ap­
pl_1c_a?le the weigh~ of the alternating-current equipment is pro­
h1v1t1ve. The mam question to be dec ided in all cases is the 
balancing of additional cost of train equipment against diminished 
cost in transmiss ion and transformation. T h e difference in elec­
trical effi cie1~c)'. may be t aken as unimportant. With the same gen­
eral tran sm1ss1011 system the lower powe r fac tor and lower effici­
ency of the alternating-cur rent train equipment mav be taken to 
offset the energy losses of transformation in the c~ntinuous cur­
rent as commonly u se d in the h eavier class of railway work 

A great deal has been said as to the objectionable features of 
the commutator of the continuous-current machine. It has, how-

eve_r, been found to be practically impossible to develop an alter­
nat111g-current motor suitable for traction work, without a com­
mutator similar, but larger, than that employed in the continuous­
current system. Furthermore, a high-tension transformer is neces­
sa ry to secure the full advantages of the alternating-current 
system. 

Referring more specifically to Prof. Silvanus Thompson's recent 
letter, I may point out that the limiting feature of the alternating­
current system, apart from that of the motors under acceleration 
is th e drop in the return circuit if uninsulated. This drop is severai 
~imes greater in the alternating-current system, per ampere, than 
111 the continuous-current system. In heavy working an insulated 
return or it s elect rical equivalent becomes a necessity. E xperiments 
have shown the impracticability of working a heavy train service 
b)'. al ternating currents with track return, in any locality equipped 
with system s of telegraphs and telephones. 

As regards first cost, the third rail is much cheaper than the 
ordinary overhead system; but this, however, is not the deter­
mining facto r. As regards reliability, experience is clea:-ly 111 
favor. of the third rai l. As regards the danger of the third rail, 
expenence shows that, even when unprotected, accidents are very 
rare. In a specific case in London, an overhead system. installed 
under the best auspices fo r h eavy haul age over a complicated net­
work of tracks, was fou nd to be a failure, and was replaced by 
the third-rail system, which was found t o be enti rely safe and 
reliable. 

Vlhile I am in no way interested in the District Railway installa­
tion, I would point out that the particular cables to which Prof. 
Thompson alludes are for alternating-current transmission and 
are not incident to the u se of the third rail. Were the alter~ating 
system used throughout, the number of these cables would have co 
be greatly increased. 

I do not for a moment suggest that there are not conditions 
u_nder which I would apply alternating current generally in a trac­
tion system. I h ave investigated the conditions under which this 
alternating current h as been applied on the Continent and in the 
U nited States. For the lighter class of railways, working over 
considerable di stances with moderate acceleration and moderate 
tonnage, a single-phase system possesses certain commercial ad­
vantages. The N ew York, N ew Haven & Hartford Railway is a 
locomotive installation. Hence the acceleration is limited, and "l. 

class of apparatus is permissible that is entirely unsuited to motor­
car working. In my opinion, the r elative applicability of the two 
systems is wholly one of degree, and there is no general prescrip­
tion which can be safely or reliably applied in the economical pro­
pulsion of trains. 

I have heretofore pointed out that in an electrical system the 
third rail is the most reliable and the least troublesome element 
in the whole traction system, as either the evidence of the Board 
of Trade or the r esponsible officials of the different electrical rail­
ways wi ll confirm. T he third rail has been singled out as the evil 
peculiar to continuous-current systems. When the same conditions 
a re met in an alte rnating-current system, it remains to be seen 
wheth er it can be di spensed with. 

It has been suggested that the third rail was not the creation of 
an electrician. I believe the H opkinsons fir st suggested this form 
of conductor. Considering that it h as been adopted, practicall_v 
universally, for h eavy traction by the engineers most responsible 
for th e advanced stat e of the art, it cannot be lightly put aside ,md 
superseded by something yet to be proved suitable fo r the same 
class of work 

In conclusion, I may point out that the broad problem before 
electrical engineers is to demonstrate, from experience gained in 
elect rical working, the conditions under which elect ricity may 
profitably compete with steam. The solution of this probl~m 
is not so se lf-ey ident that time-tried i1wentions can be casually set 
aside. I am, sir, yours faithfully, · 

H . F. PARSHALL. 

17 Victoria Street , S. \V., Oct. 31. 
Sm :-In refe rence to Prof. Silvanus Thompson's letter of the 23d 

inst., in "The Engineering Supplement" of Oct. 25, I think it is onlv 
fa ir to ourselves to point out that the adoption of the "third-rail:' 
system on the District and Metropolitan Railways was not due to any 
conser vat ism or obstinancy on the part of British engineers. Quite 
the contrary. It was due entirely to the pressure of A merican 
engineers on the arbitrator that no system except the "third rail'' 
could poss ibly be commercially successful under the circumstances. 
and to the statem ents made that the American financial people 
would work on no oth er system. These considerations weighed so 
much with the lea rned arbitrator that he entirely threw out th ~ 
alternative Valtellina system, and h e also ruled (which was much 
more important) that he could not receive eYidence as to any other 
alte rnative. TIIany English enginee rs, including myself, both be­
lieved and pointed out, long before the matter was taken up (as I 
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am glad it has been) on the Continent and by the Americans, that 
the single-phase system, with one overhead conductor, was the 
only probable solution of the heavy railway question, and our 
opinions seem now to be shared by engineers generally. 

Yours, faithfully, 
ALEX. B. w. KENNEDY. 

AFFAIRS IN CHICAGO 

A t the r ecent conference of the city officials and the officers of 
the companies regarding the operation of more cars during the 
rush hours, the traction interests advanced the plea that the sub­
stitution of th e trolley for the cable is the only remedy for over­
crowding and the congestion of traffic in the down-town di s­
tricts. With this opinion A. B. Dupont, who has been acting as 
personal adviser to Mayor Dunne, agreed. Mr. Dupont admitted 
that the Union Traction Company had r eached the limit of it s 
power capacity, and that few more cars could be operated where 
needed on the Chicago City Company's terminals. Conferences 
between Pres ident Roach of the Union Traction Company and 
President Mitten and General Counsel Bliss of the Chicago City 
Company on the one side, and Jacob G. Grossberg and Dr. M. F. 
Doty of the local transportation bureau, and Mr. Dupont, r epre­
senting the city on th e other, occupied most of th e day. In the 
morning the city's representatives pointed out to Pres ident Roach 
the congested conditions of the North and W est Side lines and 
asked him to r emedy th em. Mr. R oach said the company was 
operating all the cars its engine capacity would permit. H e said 
the pow er now u sed exceeded tl;i e safety limit, and th at it would 
be impossible to put more cars on th e cable lines because the cable 
engines could not propel them. Mr. Mitten said the only relief for 
the congestion 0 11 hi s lines was to convert the cable in State Street 
into a trolley. If thi s was done, thousand s o f passengers would 
use the line who now go to Indiana or W entworth Avenue to 
come down town, because of the superior accommodations offered 
by the electric car s. H e thought the trolley on th e State Street 
line to Van Buren, and Van Buren between Wabash Avenue 
and State, would add to the terminal facilities during the rush 
hours. H e proposed a loop on Wabash Avenue, State, V an Buren, 
and Eighteenth Streets. Mr. Dupont favored bringing th e trolley 
down town. Dr. Doty will report the suggestions to Mayor Dunne. 

At the joint meeting of the local transportation and track ele­
vation committees, ordinances were considered for the extension 
of the franchi ses of the Chicago & Oak Park Elevated Companies 
until 19-14, and the construction of two branches to that line-one 
on W estern, North, and Cali fornia Avenu es to Humboldt Park, 
and the other between the Belt Railway and Forty-Ninth Avenue 
to Augusta Street, and thence to the city limits. These ordinances 
were considered in connect ion with the elevation of the tracks of 
the Northwestern steam railroad and the surface tracks of the 
Chicago & Oak Park Company through A ustin. No act ion was 
taken. 

Representatives of the traction companies have notifi ed Corpora­
tion Counsel L ewis that they intend to attack the validity of the 
Kohout ordinance and other m easures r egulating the stree t ca r 
service. The att acks will be based on th e indefiniteness and un­
reasonableness of the ordinances. General Counsel Gurley, of the 
Union Traction Company, has h ad a conference with Mr. Lewis 
and Special Counsel Grossberg and has arranged for the postpone­
ment of the cases now pending in the justice courts until after the 
hearing in Wash ington. Mr. Gurley said he and J ohn P. Wilson, 
rep resen ting the Chicago City Company, would attend the trial of 
the cases fo r the purpose of laying a fou ndation fo r an injunction 
snit to r estrain the city from attempti;1g to enfo rce the ordinances 
regardinJ; the heating, ventil ating, and crowding of ca r s. M r. Gur­
ley sa id the ordinances did not define what constituted overcrowd­
ing of cars, whether any pas sengers sh ould be allowed in the 
aisles or on the platfo rms. A nother point urged again st the val­
idity of the ordinances was that th ey prov ided a penalty of $50 fo r 
violating any of their provision s. M r. Gurley said some of the 
violations might not be sufficiently punished with $500 fi nes, while 
in other cases $r would be an ample penalty. It will be argued 
that it is impossible to enfo rce some of the provisions of the ordi­
nances and that fo r this reason they are illegal. Major Tolman 
will open th e argument s on the merits of the case and wi ll be fol­
lowed by Glen E. Plumb on the same line. Clarence S. Darrow 
will close the a rguments for the city covering the entire case. At­
torneys for the Union Traction Company will a lternate with the 
city's lawyers. S. S. Gregory will act as general adviser in the 
case. Two cases will be argued at the same trial. 1 n one case the 
company has appealed because Judge Grosscup did not hold that 
the 99-yea r act covered all it s lines, and in the other the ci ty is 
the appellant because Judge Grosscup recognized the validity of 
the 99-year act in any particu lar. 

MILWAUKEE COMPANY TO ISSUE BONDS 

The Milwaukee Electric Railway & Light Company, which is con­
t rolled by the North American Company, has taken steps to issue 
$20,000,000 of 4½ per cent twenty-five year bonds, to be used in part 
for the retirement of present bond issues and partly to provide 
capital for extensions and improvements. The stockholders of the 
company will meet in Milwaukee on Jan. S, to authorize the new 
issue. About $8,000,000 of the bonds wi ll be rese rved to retire a t 
maturity the bonds of the Milwaukee Rai lway & E lectric Com­
pany's subsidiary concerns. This will leave about $12,000,000 of 
bonds avai lable fo r increasing the facilities of the company. 

The Milwaukee company owns all the rai lway lines in Milwaukee, 
as we ll as all the lighting plants, and supplies, in addition, a large 
amount of electric power. The demand for the latter, it is said, 
has outgrown the facilities of the company, an d it is intended to 
largely increase thi s branch of the company's bu siness. 

The entire issue of bonds has been underwritten by three New 
York banking h ouses, Spence r Trask & Company, F. ::, . S mith ers & 
Company, and N. W . Harris & Company. The present bondholder s 
wi ll have an opportunity to exchange their hold ings for bonds of 
the new issue The company has outstandin g $8,000,000 of common 
and $4,500,000 of preferred stock. 

----♦----

NEW .• POWER PLANT IN HARRISBURG 

T he Central Pennsylvania Traction Company, of Harrisburg, i:; 
excavating for it s new power plant, which will be located adj acent 
to it s old No. I plant on South Cameron Street, Harrisburg. The 
new plant will be of ample capacity to take care of all th eir power 
requi rement s fo r the immediate future and will replace three plant s 
the company now has in service. 

T h e building will be 175 ft. long, 102 ft. wide and abou t 40 
feet high. It will be corn,tructed with a steel frame which is being 
manu fac tu red by the bridge and construction department of the 
Pennsylvania Steel Company. ·wall s wi ll be built enti rely of con­
crete fi lled in between th e steel column s. 

T he equ ipment wi ll consist of three horizontal cross compound, 
condensing Corliss engine s of rooo hp, now building by the Allis ­
Chalmers Company, of Milwaukee, \Vis. Each engine wi ll be di­
rectly connected to a 650-kw generator also furni shed by the A llis­
Chalmers Company. These units will have a capacity of 50 
per cent overload for short periods, thus giving a maximum 
capacity for the ent ire plant of about 4500 hp. 

T he engine room will be 50 ft . wide and will ex tend the full 
length of the building, I 70 ft., and will face Cameron Stree t. 
Large windows in the face oi th e building extending to the engine 
room floo r, wh ich will be 9 ft. above the street level, will give a foll 
Yiew of the interior of the engine room from the street . A travel­
ing crane operated by electric motors will se rve the entire engine 
room floor and wi ll h ave a capacity of 30 tons. The boiler room, 
which wi ll occupy the rear portion of th e building, wi ll be 45 ft. 
wide and ex tend the full length of the building, and will contain 
for th e present five 327-hp horizon tal water-tube boilers now being 
manu factured by E. Keeler Company, of Williamsport, Pa. A ll of 
the above equipment wi ll occupy only one-half of the floor space 
of .th e building, ample room Jiieing provided for installation of 
additional boilers and engines as the growth of the system requires, 
so that th e plant will h aye an u ltimate capacity of 9000 or ro,-
000 hp. 

T he stack will be built of reinforced concrete by the ·weber Steel 
Concrete Chimney Company, Ill. It will rest on the solid rock 
;1bout 20 ft. below the present ground leve l and extend 2ro ft. 
above the fo undation and will be IO ft. in diameter inside. A 
railroad s iding connecting with both the Pennsylvania and Read­
ing Railroads will come into the yard running between the boiler 
room and the stack so as to facilitate the del ivery of coal and the 
removal of ash es. 

An interesting feature of the new plant will be th e water supply 
tunnel. Plans have been drawn for, and work will shortly oe 
started on, the boring of a 5-ft. tunnel in the solid rock 30 ft. below 
the surface of the ground, extending from the plant in a direct line 
under the yards of the Central I ron & Steel Company to the river. 
From the river bank a 36-ft. cast-iron pipe will extend nearly to 
the island , at wh ich point in the ri ver the best quality of boiler 
water is to be obtained. T his water-supply tunnel wi ll be built 
and used jointly by th e Traction Company and the Central Iron 
& Steed Company. 

A ll of the work is being carri ed out from plans prepared by and 
unde r the direction of Mason D. Pratt , consulting engineer, of 
H arrisburg, and 'vV. C. Gotshall and C. 0. Mailloux, of New York 
City, acting as advisory electrical engineers. The total cost of the 
plant will approximate $250,000. 
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DEA TH OF CHARLES T. YERKES 

Charles Tyson Yerkes, of the U ndergrou nd Electric R a il way 
Company, Ltd., of London, E ngland, who has been sick in hi s 
apa rtment at th e Waldorf-Astori a, New York, since coming to thi s 
countrv from London early in November, di ed on Friday aft,·r­
noon, Dec. 29, at 1 :30 o'clock. The encl was not unexpected, and 
there were with him when he di ed Mrs. Yerkes, hi s son Charles 
T. Yerkes, Jr. , and other m em b :c r s of the family. 1\Ir. Y crkcs 
suffer ed a seriou s decline 
ea rly in the week, and hi s life 
was protracted onl y by h eroic 
eff ort s on the part of hi s 
phys icians. 

l\fr. Yerkes is best known 
through hi s connection with 
the surface and elevated li nes 
of Chicago, and the many 
changes which he e ffected in 
the traction system s of that 
citv. H e was born in P h ila ­
cleiphia on June 26i 1837. His 
ca ree r as a financi er dated 
from 1859, when h e started 
fo r himself as a stock broker. 
Soon thereafter he j oinecl the 
Philadelphia Stock Exchange, 
and became one of th e promi-
nent dealers in State and mu- C. T. YERKES 
nicipal securities. In 1871, 
l\Ir. Yerkes succumbed to the pan ic· following th e Chicago 
fir e, and was fo rced into bankruptcy. H e retrieved th ese losses 
rapidly, howev er, and soon reaped a considerable fo rtune on the 
Exch ange. His interest s at thi s time were largely in P hi ladelph ia 
rail road stocks. Again l\ Ir. Y erkes suffered severe financial losses. 
Following thi s cam e a change in location by him that had its end 
in his settling in Chicago. From Philadelphia Mr. Yerkes went 
\\rest as fa r as Fargo, N. D., where h e engaged largely in real 
estat e speculation. Chicago, however, offered larger possibi lities, 
and Mr. Yerkes changed the base of hi s operations. Shortly after 
settling in Chicago he established a bank, and soon thereafter en­
te red the Chicago traction field. Meanwhile h e had married Miss 
l\Ian- Adelaide l\Ioor e, of Philadelphia. 

His entrance into th e traction field . in Chicago, which was in 
?1-\86, was m arked by hi s purchase o f the old North and W es t 
Lhicao-o street railwav svstem s. A t that time h or se cars were 
operafecl on the Nortl~ a~cl \Ves t Sides, but the South Side lines 
were operated by the cable system. The North and \ Vest Sid e 
lines comprised 64 miles of double track, with practically no cross­
town lines and practically no system of tran sfer s. There were no 
lines to the suburban di stricts and towns. Immediately, Mr. Yerkes 
began to unify th e system s, install the cable on the principal lines 
and develop the suburban lines, with th e r esult that a ft er a few 
vea r s there wa s a complete system of r oads radi ating from one 
~entral point, together with an extensive elevated system and a loop 
around the principal bu siness di strict. From the original 64 mi les 
nf double tr ack that cam e into his possession in 1886, he created a 
system of 297 miles of t rack and cross-town lines, 205 miles of 
suburban lines and 73 miles of single-track elevated lines. 

l\fr. Yerkes r emained in Chicago fift een years, o r unti l 1901, 
when he disposed of hi s holdings in hi s surface lines to a syndicate 
of New York and Chicago bankers and capitalists, and to oth er 
i11Yesto r s of his stock in the elevated lines in Chicago. A recent 
visit to London had impressed him with the possibilities of th e 
de,elopment of th e transit faciliti es there, and he immediately pre­
pa red t o enter actively that field. In London he formed the M etro­
politan District Traction Company, Ltd. , which was privately sub­
sc ribed, and made plans for the building of som e 140 miles of 
underground an d surface t racks at an expenditt1re of at least 
$85,000,000. T he sys tem s which he succeeded in taking over and 
consolidating into the Underground Electric Railways Company, 
Ltd., were the l\I etropolitan Di strict Railway, Metropolitan Rail ­
way, Gr eat Northern , Piccadiliy & Brampton Railway, Charing 
Cross, Euston & Hampstead Railway, Baker Street & Waterloo 
Railway. L ater the system of surface lines of the London United 
1 ramways was included. Extended reference to the projects of 
Mr. Yerkes in London a re to be fou nd in the STREET R AlLW.\Y 
Jou1rn AL of Nov. 21, 1903, and March 4, 1905. 

At a special meeting of the U nderground Electric R ailway Com­
pany, of London, on Wednesday, J an. 3, Edgar Speyer was unani­
mously ch osen chairman, as successo r to Charles T . Y erkes. Sir 
George Gibb. genera l m anager of the N ortheastern R ailway, was 
elected deputy chai rman and m anaging directo r. Sir George also 

becomes chairman and managing director of the Dist r ict Railway. 
Robert William Perks will remain deputy chai rman of the District 
Railway. R esolutions of regret at the death of ::-.fr. Yerkes were 
passed. 

Sir George Stegmann Gibb, LL. B., was born in Aberdeen, Scot­
land, April 30, 1850. H e became assistant in the Great \Vestern 
Railway Company solicito r 's office in 1877, solicitor to the North 
Eastern R ai lway Company in 1882, and general manager in 18g1. 
He was a member of the Royal Commission on London Traffic in 
1903, and was a delegate to the International Railway Congress. 
held in \Vashington las t spring. He was one of the first to int ro­
duce electri c multiple-unit train s fo r the working of branch -li,K 
passenger traffic, and electrified a section of the Northeastern sys­
tem nea r Newcastl e. 

•• 
SCRANTON RAILWAY SOLD 

The A m erican Rail ways Company has purchased the Scranton 
Railway Company. Both common and preferred stocks a re taken 
over at par ($50) a share. The company is a consolidation of 
various street railways in and around Scranton. It has 
$1,500,000 of 5 per cent cumulative preferred and $2,000,000 of 
common stock. Dividends at the rate of 2½ per cent semi-annually 
began on the pr eferred stock in March, 1904. 

E. W. Clark & Company, of P h iladelphia, have sent the following 
notice to stockholders of th e Scranton Railway : " W e beg to advise 
you that we ha\" e entered into a contract to sell to the American 
Rai lways Company a controlling interest in the preferred and com­
mon stocks of the Scranton Rail way Company, r ese n-ing in the 
contract of sa le the ri ght for all stockholders to participate in the 
sale on the same term s. Stockholders desiring to avail th emse!Yes 
of this offer shou ld immediately depos it with us their common and 
preferred stock certificates, with the power s of attorney properly 
executed in blank, and we will deliver to them, in due course, the 
cash and new securities to which thev are entitl ed under the terms 
of the sal e, common stock, ·at par, $5~ per share ; $25 cash on Jan. 
5, 1906: $25 cash on o r befo re Dec. 15 , 1906. The American Rail­
ways Company will give its notes, bearing 5 per cent interes t per 
annum from Dec. 15, 1905, for the deferred payment, secured by the 
common purchased. \Ve will hold these notes and said stock as 
collateral, and wi ll is sue our negotiable certificates of participation 
in the loan to the holders of common stock entitled ther eto, r e­
se rving the right, h owever, to sell the notes at a price sufficient to 
pay the cert ificat es of participation at par and accrued interest. 
Prefer red stock, at pa r, $50 per sha re, payable in 5 per cent regis­
tered gold tru st certificates issued by th e New York Trust Com­
pany, of New York, under agreement with the A merican Raihvays 
Company, and secured by deposit with said trust company of pre­
ferred stock of the Scranton Railway Company, equal in par value 
to the certificates issued. These certificates will be dated Sept. 1, 

1905, the elate of the last prefe rred dividend, and will mature on 
Sept. 1, 1~05, with the right of purchase at any semi-annual pay­
m ent date after March l, 1907, a t the option of the American Rail­
ways Company, at rn2½ per cent, together with semi-annual pay­
ments du e thereon. T h e fir st semi-annual payment of $25 will be 
made on March 1, 1906. The certificates will be for $1,000 each, and 
,crip will be is sued for fractions convertible into certificates when 
presented in amounts of $1,000 o r multiples thereof. \Ve shall be 
pr epa red to buy or se ll scrip at 97!/4 per cent. A charge of $r per 
share on the common stock will be made to cO\-e r legal and other 
exp enses and commi ssions, and will be deducted from the cash 
payment of $25." 

•• 
REPLY FROM PRESIDENT McCARTER 

A n a rticl e de,·oted to politics in J ersey City. from the pen of 
Lincoln Stcffrns , appears in th e cur rent issue of ~IcClure's ~Iaga­
zine. In thi s a rticl e an attempt is m ade to connect President 
l\IcCarter, of the Public S en-ice Corporation, with using infl ue nce 
with hi s brother , the A ttorney-General of the State, bv which the 
latter declined to bri;1g proceedings against the Corporation, as 
r equested by Mayor Fagan, to terminate the franchi se of one of 
th e lines in J ersey City. The incidents r elated in the article were 
so la rgely O\·erdrawn that the charges haYe fallen flat , and arc still 
fu r ther di scredited by a statement made last w eek by President 
~1cCarter. In thi s ~Ir. l\IcCarter states that he had no conYers;;ition 
with his brother on the subj ect until afte r the failure of the pro­
ceedings. He also pointed out various legal defect s in the bill 
advocated by l\Iayor Fagan, which were amply sufficient to w::irrant 
it s failure at T renton. 
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BINGHAMTON EMPLOYEES MAKE PRESENTATION TO 
THE PRESIDENT AND THE GENERAL MANAGER 

G. Tracy R ogers, president of the Binghamton Railway Com­
pany, of Binghamton, N. Y., was presented with a gold-heacL:d 
ebony cane, with monogram, and J. P. E. Clark, general manager, 
was presented by the employees with a gold watch made by Agas~iz 
in Geneva, Switzerland, with monogram, on the afternoon of Sun­
day, Dec. 24. Each g ift wa s accompanied with a pretty book with 
a list of the employees and with the following note of presentation: 
"Deeply appreciative of your kindness , we ask you to accept th is 
gift as an evidence of our sincere esteem. We wish and earnestly 
hope that you may enjoy many merry Christmases and h appy N ew 
Years." Mr. Rogers and Mr. Clark have been identified with the 
Binghamton Railway Company in an official capacity for sixteen 
years, and many of the employees included in the list of donors 
have been in the employ of the company for more than ten yea rs. 
Their action speaks volumes for the pleasant relations existing be­
tween employer and employee. 

One of the local papers in Binghamton, commenting editorially 
upon the feeling existing between th e management and the em­
t-1 loyees as exemplified by the presentation, said: 

"It seems to be possible for employers and employees to get 
along harmoniously. The di sc ip line of the road is very strict, and 
any one caught at what endangers the publ ic, the property of th <! 
company or its good reputation is bounced at the drop of th e hat. 
All the employees understand that as well as the employers do. 
The employees han learned to like the strict di scipline for the rea­
son that it is protection for them, and brings them in 'the compan v 
of all good men. The gentl emanly conduct of the conductors and 
motormen is the wonder of the traveling public. Pres ident R ogers 
and Manag~r Clark know exactly how to nm a r ailroad. To gain 
the good will of the employees is a science worth knowing. Many 
such enterprises have fail ed through lack of such knowledge." 

----♦----
CLEVELAND ELECTRIC RAILWAY AFFAIRS 

Directors of the Cleveland E lectric Railway Company h ave de­
clared a dividend of r :4 per cent, payable Jan. 5, which p laces the 
stock on a 5 per cent basis instead of 4 per cent, as in th e past. 

The directors, as previously noted in the STREET R AILW AY 
JOURNAL, have decided to allow the employees to share in the 
increased earnings of the company, and voluntarily announced an 
increase in pay of all employees. The new scale for motormen and 
conductors is 21 cents for first year, 22 cents for th e second yea r. 
23 cents for the third yea r, and therea fter 24 cents an hour. This 
was a most agreeable Christmas present to the men. 

Charles Otis has retired as a director, and Samuel Mather has 
been elected in his place ; otherwise the directors and officer s remain 
as heretofo:e. It w~s announced that the gross earnings of the 
company thts year will be $5,300,000, a gain of $550,000 over last 
year. Several n ew pleasure resorts and the opening of new lines 
were responsible fo r a considerable portion of the gain. 

••• 
ACCIDENT FAKIRStCONVICTED IN NEW YORK 

' On Dec. 22, 1905, Recorder Goff, of N ew York, sentenced I saac 
Dloom to State prison fo r seven years upon his conviction of the 
crime of perjury. Bloom brought an action against th e l\'I etrop:1 li­
tan Street Railway Company, claiming that he bad been th ro wn 
while alighting from a car on Second A venue on Dec. 9 , 1901, and 
that he thereby received a shock which caused paralvsis of one 
side of his body. Upon the trial of the case the atton~eys fo r the 
l\letropolitan Company proved that Bloom had been paralyzed a 
long time before the pretended acc ident, and that no such acc i­
dent happened. The jury fou nd a verdict against him. and he 
was thereupon arrested for perjury upon a warrant sworn out by 
James L. Quackenbush, the general attorney for the Metropolitan 
Company. It fttr~h er. appe~red in the case that Bloom's atto rney, 
Henry L. Slobodm, lived m the same house with him. Charges 
ha,·e been preferred again st thi s attorney and are now pendin o­
before the Bar A ssociation. "' 

Bloom called as witnesses to the pret ended acc ident thr ee per­
sons, who, it is sa id by the r epresentatives of the Metropolitan, 
came from Albany to New York to attend th e trial in a body. It 
is said that some of these witnesses will also be prosecuted. 

On Oct. 17, 1905, A lbert \Voods and Mae Woods, his wife, were 
sentenced to terms of from three to fiv e yea rs in the State prison 
at Sing Sing, and from two to three yea rs in the State prison at 
Auburn, respectively, by Judge Platt in the County Conrt of 
\Vestchester Coun~y upon their pleas of gu ilty to the indictment 
charging them with perjnry in an action aga inst one of th e lines 
of the Metropolitan Street Railway system. Th e details of this 
case were given in th e SrnEET RAI LWAY JOUR NAL for Oct. 2 1, r905. 

RADIAL SCHEME FOR TORONTO 

The plan of Mayor Urquhart, of Toronto, fo r providing en­
trances into the city for the radial railways has been pr esented to 
the board of control, and is being h eld over for further co nsidera­
tion and reports from the city engineer and city so licitor. The 
scheme proposes an agreement between the city and th e Toronto 
Raih~ay Company, including its sub sidiary concerns, whereby 
two Imes of cars to accommodate suburban traffic will ent er the 
city, one from the northwest and one from the east. The terms 
of the present agreement are to govern the construction of the 
new lines, and the sam·e am ount of mileage, $800 for single and 
$1,600 for double track, is t o b e paid annually, in addition to the 
percentage on traffic, excepting on freight , which 1s not to be 
taxed for the city' s benefit fo r a term of year s. 

The St. Lawrence Market is to be the t erminal of both lines 
and the northwest route will start at th e h ead of Chri st ie Street 
and reach the market as follow s: Christie Street to Bloor Street 
a short turn to Clinton Street, to Man sfi eld Avenue, to Claremon~ 
Street, to Queen , to Niagara, to Bathurst, to Front, to the mar­
ket. The eastern route will sta rt at the Kings ton Road, on 
Queen Street, to Eastern Avenue, to Trinity Street, to Front 
Stree t, to the market. 

The l\letropolitan track s are to be r emoved fr om Yonge Street 
a t l\fount Pleasant Cemetery a nd div erted west bv St. Clair Ave­
nue to the city limit s, :md the prese nt city line wa'uld be extended 
up Yonge Street to effect a junction. 
. The tracks of the new lin es are to- be standard gage, 4 ft. 8½ 
rn s., the same as th e track s of the present radial lines, and where 
the route of the city lin e is encountered, a third ra il is to be laid, 
as its gage is 4 ft. ro½ ins. wid e. The agreem ent provides that 
the lines shall com e into th e city's possess ion at the expira ti o n of 
~he franchise of the Toronto Railway Company, in 1921, accord­
m g to th e t erm s of the present agreement. The co mpany is to 
have the right to purchase sta tio n grounds and mak e all neces­
sa ry co nn ect ions. and the city will lend it s aid in case any cross­
ings of stea m rai lways are fo und n ecessary , but the city engineer 
is to govern in all thin gs and all costs are to be bo rn e by the 
co mpany. Any differences ari sin g are to be settl ed by the county 
judge, with ri ght to appeal only to th e Court o f A ppeal fo r On­
tario. and a refu sa l to obey an o rder of th e court is to entail for­
feiture of th e franchi se. 

In addition to providing fo r suburban traffic , the Mayor also 
bas a scheme for a new passenger line to r elieve the present con­
gestion. H e proposes track s from the market up Jarvis Street 
to A delaide Street, then west to Bathurst Street and a long to 
Farley Avenue and Niagara Street , co nn ec tin g there with the 
radial system. 

---+-+-----

INCREASE IN WAGES IN MILWAUKEE 

Motormen and conductor s o f th e Milwaukee E lectric Ra ilwa,· & 
Light Company, who have been in the employ of the company ·tor 
ten years, will hereafte r receive 23 cents an hour. The advance 
in wages by the company is entirely voluntarily, and comes to 
nearly 200 men affected as an ag reeable New Year' s surpri se. 

The following notice, posted in th e va rious company ca r honscs, 
informed the employees of the advance: 

To the Milwaukee Electric Railwav & Light Company 1llotor111c 11 
and Conductors: • 

''GENTLEMEN :-Commencing J an. r, r<;;o6, the pay of motormen 
and conductor s wh o h ave been in ou r se rvice, in that capacity. 
continuously fo r ten years (IO) year s or more, will be increased 
to twenty-three (23) cents per hour. 

"This increase is voluntarily and cheerfully granted as an evi­
dence and express ion of our appreciation of intelligent, faithful and 
long-continued se rvice, and as an assu rance th at those longest in 
ou r employ will always be given the greatest consideration poss ible. 

"Appealing to every employee of the company to make constant 
and patient effo rt to merit the good will and good word of the 
public, I beg to rema in, with the best wishes fo r your advanceme11t 
and prosperity, Yours sincerely, 

" J OHN l. BEGGS, 
"Pres ident and Gene ral :-1anager." 

T his is the second voluntary raise in wages announced by th e 
company in several yea rs. The men sta rt in the employ of the 
company at 18 cents an hour. Afte r two yea rs o f se rvice they re­
ce ive 19 cents. after three years 20 cents, after fo11r yea rs zr cents, 
and after that 22 cent s. 
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NORTHERN OHIO COMP ANY OFFERS PRIZE FOR TRADE MARK 

Realizing the des irability of h av ing some distinctive emblem to 
characterize the property, st at ionery and general literature of the 
company, t he Northern Ohio Traction & Light Company has de­
cided to adopt an appropr iate trade mark, and invites the public 
to a ssist in the selection of this trade mark. For the suggestion 
that is accepted the company will pay the sum of $50. Twenty-five 
dolla rs for the first prize, $rs for the second, $ro for the third 
prize. 

To give some idea of what is desired in the way of a trade mark 
the company call s attention to the emblems and des igns used by 
the railroad companies-such as the maple leaf, an artistic ar­
rangement of name s and initials and colored designs of animal 
heads or allegorical subjects. All suggestions must of course be in 
the form of drawings o r sketches . The mediums shall be ink, 
wash or even o il. Pencil drawings will not be considered, and em­
pha sis is la id upon the necess ity of simplicity of de sign. The sug­
gestion is to be used on all the company's property and must be 
sharply defined and comprehensive. Of what is practical sugges­
tion can also be found in the trade marks of som e of the largest 
manufacturing concerns, the letter h eads of clubs and a few hotels. 
This is not a coat of a rms, but a trade mark. 

All designs must be submitted by Jan. r8. The decision and 
award of thi s competition will be made by the staff officer s of the 
company, to which all des igns must be mailed. 

•• 
AL TON ORDERS MORE GASOLINE CARS 

T he success of the gasoline-electric motor car now being tested 
by the Chicago & A lton Railroad on its line between J ack sonville 
and St. Louis has induced the. management to give an order for 
the construction of six more of th ese cars, to be used in the estab­
lishment of interurban se rvice between local points on it s line 
throughout the State of Illinois. It is the intention to divide up 
the line into sections of about 25 miles each, and furni sh this local 
service over this territory. A lton official s cla im that by the opera­
tion of these cars they can cut down the cost of operating passen­
ger trains from abou t 30 cents a mile to less than 3 cents a mile. It 
will enable them to increase materially the service and furni sh 
much more satisfactory accommodations. 

PRESIDENT SULLIVAN OF BOSTON & NORTHERN AC­
QUAINTS PUBLIC WITH FACTS OF STREET 

RAILWAY OPERATION 

President Sullivan of the Boston & Northern Street Railwav 
system gave a smoke talk, r ecently, before tl-i e Chelsea Board ;f 
Trade, at Knights of Malta Hall, on street railway matters in 
general and Chelsea stree t railway m atters in particular. Mr. 
Sullivan compared the possibilities of the Boston Elevated Rail­
way, operating an urban system , and a company oper ating largely 
in the outlying di stricts, like the Boston & Northern road. The 
Elevated, for example, has an average population of 2300 for each 
mile of track it operates. T h e Boston & Northern has an ave rage 
of only rroo per m ile. T he E levated h as an ave rage income of 
$30,000 per mile of trackage, while the Boston & Northern has an 
average incom e of only $7,300 per mile of track. The ave rage in­
come per mile for street railroads in Massachusetts is $10,000, with 
th e elevated trackage included. 

Pres ident Sullivan surprised h is aud itor s by saying the road's 
R ever e Beach business was actually a handicap to it. "People see 
the heavy traffic to the beach in midsummer," h e said, "and it ap­
pears to the onlooker that the road is 'co ining m oney.' The capital 
invested is there 365 days in the year , but yields the company an 
incom e for only 20 days each year. In the old days, when the com­
pany operated by horse car s, we sold our horses at the end of the 
summer. Now the entire investment has to be retained during the 
r2 months." 

In conclu sion , Mr. Sullivan declared that it was his belief that 
street r a ilroad companies in Massachusetts are at this time ap­
pr oaching a critical period. "They made large investments," he 
expla ined , "wh en the cost of operation was much lower than it is 
now. S ince th e time of those investments the price of rails has 
advanced from $r9 to $27; there has been an increase of 40 per 
cent in the price of copper, an increase of from 25 to 30 per cent 
in the cos t of ca rs: an increase of 50 per cent in the cost of m otors, 
and other necessities for r a ilroad operation have increased in 
proportion. I Lave seen the tim e when r cent was considered a 
good profi t 111 street r ailroad operation , but now the stockholders 
a re pleased to ,ecure a profit of 6 mill s.'' 

MEETING OF THE CLEVELAND ELECTRIC CLUB 

The E lect ric Club, of Cleveland, Ohio, had a "smoker" on the 
evening of Dec. rs, whi1=h was thoroughly enjoyed by a large 
number of member s and their friends. The announcement stated 
that the meeting would be addr essed by Charles F. Brush and 
Professo r Elihu Thom son , and a number attended with expecta­
tion of see ing those gentl emen. A s a matter of fact, the ad­
dresses wer e delivered via a phonograph, and at the same time 
that the phonograph was in ope ration, the portraits of the speakers 
were thrown on the screen. 

In order to carry out the idea consistently, E. P. Roberts, presi­
dent of the club, introduced the speakers via phonograph, and at 
the end of the introductory remarks called fo r a vote of thanks, 
and r equested all of those in favor to say aye; and at the same 
time the :-ecord was being ma de, a number of men took part in 
the vote, and same was fully endor se d and strengthened by the 
shouts of those present when the record was used. 

----·♦-+----

THE ANNUAL MEETING OF THE INDIANA ELECTRIC RAIL­
WAY ASSOCIA TION-INDIANA-OHlO CONFERENCE 

T he annual m ~etin g of the Indiana Electric Railway Associa­
tion will be held in Indianapolis on :Monday, Jan. II. The pro­
gramme will consist of the annual address of President C. L. 
Henry, and the informal di scuss ion of misce llaneou s subjects. The 
question box is expected to afford som e good subjects for discus­
sion. The m eet ing will close with a dinner at the Claypool. 

On J an. IO, a committee from th e Ohio Electric Railway Asso­
ciation will confer with a like committee from the Indiana asso­
ciation with a view to the amalgamation of the two associations. 
The plans in contemplation provide that the new associa­
tion shall be known as the Central States Interurban As sociation. 
A salaried secretary is to be employed with headquarters in 
Columbus or Indianapolis. 

•• 
UTICA & MOHAWK EMPLOYEES GET INCREASE 

An increase in salary of two cents an hour h as been voluntarily 
g ive n the employees of the Utica & Mohawk Valley Railway. News 
of the increase was conveyed to the men in a letter from Gener al 
Manager C. Loomis Allen, which was dated Dec. 25. This letter 
follows: 

U tica & Mohawk Valley Railway Company. 
UTICA, N. Y., Dec. 25, 1905. 

D ear Sir.-During our holiday season we frequently hear ex­
press ions of good ch ee r and well wishes for our happiness and 
prosperity. It is altogether fi tting that one's good feelings should 
not a lone be exp ressed in words, but in a more substantial and 
practical manner , and it g ives me great pleasure to announce to 
you in behalf of the officers and dir~ctors of the U tica & Mohawk 
Valley Railway Company, that an increase in your rate of pay will 
be effective on Christmas m orning, Dec. 25, 1905. 

The rate of wages after that date will be as follows: 
Motormen and conductors during their first year 's sen-ice "·ill 

r ece ive r8 cents per h our, and for sen·ice render ed after the first 
year 20 cents per hour. 

Motormen and conductors running on the interurban lines will 
r eceive 22 cents per hour. 

The date of your entrance into the se rvice of thi s company is 
- --, and your run is on the --- division. You are there­
fore entitled to r eceive --- per hour. 

Wishing you a Merry Christmas and a Happy New Year, I am, 
Yours very truly, 

C. LooMIS ALLEN, General 11Ianager. 
The average run is ro½ hours a day and there ar e seyen \\"Orking 

days in each week. There are about 300 conductors and motormen 
in the employ of the company, including regula r and extra men, 
to all of whom the advance applies. The car starter s, despatchers, 
men on the corners, the offic e clerical force and others were also 
given an increase in pay. T o those who did not get an increase, 
$ro gold pieces were h anded out by General 11Ianager Allen. The 
m en on the old Herkimer and th e Oneida branches also share in 
the increase. T he company calcul ates that the raise will cost 
about $18,000 a year, and if the force is increased, it will go abm·e 
this figure. The sch edule in fo rce preyious to the increase was r6 
cents an h our fo r the first year, r8 cents an hour thereafter on 
the urban lines, and 20 cents an h our on the subu rban or through 
lines. 
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NEWARK-NEW YORK HIGH SPEED LINE 

It is stated that the project for one of the. two proposed high­
speed electric railways between N ewark and New York is to be 
abandoned and that but one road will 1 Je constructed, to be .con­
trolled and operated by allied interests-the Pennsylvania Railroad, 
the Belmont-Ryan syndicate and the McAdoo tunnel promoters. 

Within the last month public announcements were made of the 
plans of the Public Service Corporation in alliance with the Ryan 
syndicate and of William G. McAdoo, the Belmont syndicate and 
the Pennsylvania Railroad of new roads to be constructed. The 
Public Service proposed to establish its Newark terminal in Park 
P lace, near East Park Street, while the McAdoo plans called for a 
subway with a loop around the Newark Court House to run under 
Market Street to Railroad Avenue, thence along the right of way 
of the Pennsylvania Railroad to the Passaic River, which was to 
be crossed by tunnel. Both plans were similar in that the roads 
were to be mostly underground. 

According to the latest announcement, the line projected by the 
Public Service Corporation has been selected. It will extend 
underground from the Park Place terminal in Newark to the Pas­
saic, cross that river by tunnel and continue over a private right of 
way through Harrison and Kearny to the H ackensack. In Jersey 
City the line will be partly underground and partly elevat ed, with 
some parts, owing to the peculiar topographical conditions, on the 
surface. 

The McAdoo tunnels are to be 1 itilized to carry the road under 
the Hudson to Manhattan, where it will reach four different points. 
It will connect with the surface railroads in Newark and J ersey 
City, and in New York connections will be established, according 
to the report, with the subway and surface lines, the P ennsylvania's 
main line to Long I sland, and with the New England railroa d 
systems.1 

It is sa id that the new pla1L has received the full approval of 
both the Belmont and Ryan interests, and that most of the det ail s 
of the argreement haye been perfected. 

•• 
MR. VREELAND TO REMAIN IN NEW YORK 

Following the dea th of Charles T. Yerkes there were persistent 
rumors that H. H. Vreeland, pres ident of the N ew York City Rail­
way Company, had received a flatt ering offer from the banking in­
terests in control of the London Underground Railways, t o tal..:e 
up the work left by Mr. Yerkes, and that h e had dec ided to accept 
the offer and go to London. It is known that several years before 
his death Mr. Yerkes tendered Mr. Vreeland an offer to take 
charge of the operation of his London roads, but this offer wa3 
declined. The rumor that Mr. Vreeland would go to London 
on this occasion was set at r est J an. 3 by the announcement of the 
appointments, referred to elsewhere, of Edgar Speyer, of Speyer & 
Company, to take charge of the general financial interes ts of the 
company, and of Sir George S. Gibb of its technical operation. 

Although the plans of the n ew company in New York ha,;e not 
yet been announced, it is stated, on good authority, that Mr. Vree­
land will remain at the head of the M etropolitan Street Railway 
system. The consolidation effected last week between the Metro­
politan Street Railway and the Interborough Rapid Transit inter­
ests was one which it is thought wi ll not materially affect either 
operating organization . Certain improvements and economies will 
be effected by the consolidation, which will undoubtedly be to the 
advantage of the traveling public, as well as to the stockholders of 
both companies. It will not, however, acco rding to those con­
ve rsant with the situation, m ake any material change in the hold­
ings of the interests concerned, and is, in rea lity, a m erger of two 
large corp·orations and interes ts, rather than a transfer of stock 
from one interest to another. 

The directors· of the Metropolitan Securiti es Company have 
issued a call of $25 a share on th e company's stock, payable on or 
before J an .. 30. So far, 50 per cent h as been paid, and this addi­
tional call will make the stock 75 per\ cent paid. This step is taken in 
accordance with the plan for the consolidation of the Metropolitan 
Securities Company and th e Metropolitan Street Railway Company 
with the Interborough Rapid Transit Company. The payment is to be 
made at the Morton Trust Company. As a result of its guarantee of 7 
per cent dividends on the stock of the Metropolitan Street Rail­
way Company, the Metropolitan Securities Company h as run up a 
large debi ': in its profit and loss account. The call for $25 a share, 
it is understood, is for the purpose of settling thi s account in 
anticipation of the merger of the two traction systems. Counsel 
for the l\'Ietropolitan and Interborough interests a rc still at work 
on the detail s of the merger. They are engage d at present in the 
preparation of the necessary legal papers. It is sa id that this work 
will probably be completed early in January. 

PERSONAL MENTION 

MR. J. B. CRAWFORD has just been appointed superintendent 
of the Groton & Stonington Street Railway, with headquarters at 
Mystic, Conn. 

MR. L.B. STILLWELL and MR. JOHN VANVLECK have 
removed their electrical and general engineering offices to roo 
Broadway, N ew York. 

MR. HUGH WILLIAM ROSS, assistant superintendent of 
transportation for the Utica & Mohawk Valley R ailway Company, 
of Utica, N. Y. is dead. 

MR. JOHN LORENZ, who for the past three yea rs has been 
general manager of th e combined railway, light and gas properties 
of the J ackson E lectric Railway, Light & Power Company, at J ack­
son, Miss., is r etiring from the management of the company to 
become president of the Jackson, Clinton & Western Traction Com­
pany, which proposes to build an interurban line from J ackson to 
Clinton, a distance of IO miles. The line is to be built on private 
right of way, and will carry express and baggage. 

MR. SAMUEL RIDDLE has been appointed superintendent of 
transportation of th e Rhode I sland Company, to succeed M r. A. -E 
P otter, who has been elected general manager of the company in 
place of Mr. R. I. Todd, res igned, who has become general man­
ager of the Indianapolis Traction & Terminal Company. Mr. 
Riddle was born in Glen Ridge, Pa., 1878, and graduated from 
Swarthmore College in 1897. From that time till 1904 h e was 
connected with va rious engineering companies. Since 1904 h e has 
been with the Rh ode I sland Company familiarizing himself with 
the various departments. Last yea r was spent by him in the trans­
portation department, the duties of which will now devolve upon 
him as superintendent of transportation. 

MR. A. E. POTTER, sup erintendent of transportation of the 
Rhode I sland Company, of Providence, R. I., has been appo inted 
general manage r of the company, to succeed Mr. R. I. Todd, who, 
as previously noted in th e STREET R AILWAY JOURNAL, h as becom~ 
g-eneral manager of the Indianapolis Traction & Terminal Com­
pany. Mr. Potter is a native of Providence, and is 33 yea rs of 
age. H e entered the employ of the U nion Railway Company, out 
of which grew the Rhode I sland Company, in 1892, as assistant 
to the sup erintendent of tracks. H e se rved in thi s capacity until 
1895, when h e was appointed assis tant chief conductor. In 1897 
Mr. Potter was appointed superintendent of t ransportation, d1c 
duties of which office he was subseqtiently elected to perform 
after the U nion Company was absorbed by th e Rhode I sland Cqm­
pany in 1902. 

MR. JOHN W. LIEB, JR., at a m eeting of the board of di rec­
tors of the American Institute of Electrical Engineers on D ec. 
15, wa s appointed trustee to repres,ent the institute for a term of 
three years upon the board of trustees of the U nited Engineering 
Society, invested with the ca re and administration of the new 
United Engineering Building. Mr. Lieb at th e same tim e was 
made a representative of the institute on the building committ-::e. 
He st1cceeds Dr. Schuyler Skaats \ i\Theeler, who by reason of hi ~ 
recent election to the presidency of the institute resigns from these 
other bodies. T h e representation of the institute, therefore, after 
the annual meeting of the United Engineering Society in J anuary, 
will consist of Messrs. Charles F. Scott, Bion J . A rnold and J ohn 
W . Lieb, Jr. , who are pas t pres idents of the institute in the order 
named. 'Nork on the building is in active progress. 

MR. HENRY C. E BERT, ass istant to the third vice-president 
of the W estinghouse E lectri c & Manufacturing Company, has re­
signed his position to become the pres ident of the Cincinnati Car 
Company and vice-president of the Ohio Traction Company. Mr. 
E bert' s connection with the W estinghouse Electric & Manufactur­
ing Company dates back about fifteen years. Arter having been pro­
moted to the position of superintendent of construction, wh ich he 
occupied for some years, he was made chief of the correspondence 
department, later assistant to the manage r of works, and lastly 
ass istant to the third vice-president . It was while Mr. Ebert oc­
cupied the position of superintendent of construction that the t en 
5000-hp revolving field generators made by the 'vVestinghouse Com­
pany were installed 'and put in operation in th e power plant of 
the N iaga ra Falls Power Company. The officers of the vVesting­
house Electric & Manufacturing Company gave a dinner in his 
honor at the Hotel Sch enley just before h e left, and as a token of 
the esteem in which he h ad been held during his long association 
with the company, he was presented with a beautiful bronze elc­
tric stand lamp 
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TABLE OF OPERA TING ST A TISTICS 
Notice.-These statistics will be carefully revised from month to month, upon information received from the companie& direct, or from official sources. 

The table should be used in connection with our Financial Supplement" American Street Railway Investments," which contains the annual operating 
reports to th~ ends of the various financial years. Similar statistics in regard to roads not reporting are solicited by the editors. * Including taxes. 
t Deficit. 

C OM PAN\' Period 

A.KRON, 0, 11 m. ,Nov. '05 
Northern Ohio Tr. & 1 " " '04 

Light Co ____ ---···-·-· 11 " " '05 
11" " 'OJ 

AURORA, ILL. 1 m., Oct. 'On 
J<:lgin, Aurora & South- 1 " .. 'U4 

ern Tr. Co------ - ---- --- 4 " " '05 
4 " " '04 

1 m.,Nov . '05 
BINGHAMTON, N, Y. 1 " " '04 

Binghamton Ry, Co ... ~ :: :: ;~ 

CHICAGO, ILL. 1 m., Oct. '05 
Aurora, Elgin & Chi- 1 " " '04 

cago Ry, Co __________ : ;: ',', ;~ 

1 m.,Nov. '05 
Chicago & Milwaukee 1 " " '04 

Eleo. B, R. Uo ____ ---- g :: .. :~ 

C LEVELAND, 0. 1 m.,Nov, 'O; 
Cleveland, Painesville 1 .. " '04 

& Rastern R.R. Co ____ 11 " " ' tl5 
11 •• " '04 

1 m.,Nov. '05 
Cievelaud & South- 1 " " '04 

western Traction Co. 11 " '05 
11 " " '0-1 

1 m.,Nov. '05 
OlsTROIT, MICH. 1 " " '04 

Uetroit United Ry ____ 11 " " '05 Ill " " '04 

1 m. ,N ov. '05 
DULUTH MINN. 1 " " 'U4 

Uuluth St. Ry. Co _____ 111 " " '05 
11 " " '0-1 

77,111 43,331 33,780 23,067 10,713 
71,388 38,920 32,468 2::1,02! 9,44! 

878,202 471,238 406,96 253,337 153,629 
819,115 445,442 373,673 249,152 124,5:!1 

42,375 
37,947 

183,169 
165,206 

20,489 
18,434 

131,07)l 
116,682 

22,976 
2"2,0-10 
9:{_482 
85,9"28 

11,947 
10,695 
6-':1926 
59:458 

58 573 30 930 
42,713 21:202 

268,/\47 128 60! 
201,570 97 ;3.:lO 

54,400 
45,326 

528,291 
4~5,228 

18,057 
16,710 

225.:l48 
~ 8,658 

24,480 
17,961 

220,353 

161,5181 

* 11,931 
* 11 327 
*131 '126 
* 125:329 

19,399 
15,906 
89,ti87 
7!!,278 

8,541 
7,740 

67,1461 57,~4 

27,643 
21,511 

lll9,943 
104,239 

29 9"20 
:.!i:365 

307,9.:18 
263,711 

6,12i 
5,383 

94,121 
83,3~'9 

46,25~ 25,900 20,351 
41,018 22,892 18,156 

495,687 287,7 207.981 
438,291 2il,181 lll7,IIU 

9,333 
9,3·13 

37,173 
37,173 

6,6.) 
6,6::18 

74,031) 
73,61:.! 

10,065 
6,57:l 

52,514 
42,105 

1,260 
704 

31,018 
22,380 

t531 
tl,255 
20,0llO 
9/i'li 

372,531 *212,611 15!1,!J:./3 90,511 ti9,412 
419,2!)!11 *:?47,426 171,8,3 93,r23 78,850 

4,i2:.,,:!92 *~7118901 l ,!!26,ll~J 1,014,r,!!7 911,79! 
4,191,8:!4 *2n24-I02 1,667,422 !l8:.!,167 685,255 

55,154 30,59; 21 556 18,171 6,::185 
51,9:!5 :.!55S: 26:372 16,521 9,851 

602,3.':13 311,9()(i 290,4:!7 188,319 10:.l,078 
565,461 297,931 :.!tli,530 181,505 86,025 

EAST ST. LOUlS, ILL. 1 m.,Nov. '05 118,218 54,6,0 63,518 
Kast St. Louis & Su- 1 " " 04 rn!!,821 47,890 81.931 

b 1 an Co 11 " " '05 1 ~3 Oti5 589,758 683,307 
u ,· > - - --- - ·--· 11" " '0-1 1:248:1~6 550,50, 69i,639 

1'' T. ,VAYNE, IND. 1 m., Oct. ' 05 
Ft. ,vayne & Wabash 1 ·• " 'OJ 

Valley Tr. Co. ________ t& :: :: :g~ 

1 m., O,t, '05 
GALVESTON, TEX. 1 "' " '04 

Galveston E lectric 1·0. 6 " " '05 
ti " " '04 

HANCOCK, MICH. 1 m., Oct. '05 
Houghton County St. ¼ :; :: ;04 

Ry. Co -·--·· --·------- )2 .. .. .3~ 

1 m., Oct. '05 
HOUSTON, TEX. 1 " " '04 

Houston E lectric Co. 12 " " '05 
12" " '04 

1 m., Oct. '05 
,JACKSONVILLE, FLA. 1 " '' 'OJ 

Jack,mnville Elec. Co. LO " " ' IIJ 
LO " " 'G4 

80,993 48,62,j 32,367 
71,884 4::1,774 2tl,1 IO 

781,697 483,577 298,120 
694,862 414,34, 250,515 

15,039 

sr.;s63 

16,540 11 422 
17,965 10:s21 

168,7i0 lt;9,712 
194 ,59)l 133,53S 

8,S90 

59,908 

5, 11 8 
7,144 
t 942 

61,053 

4,167 ~.723 

2s;oiiii a4;oos 

3,753 1,365 
a,561 3,583 

42,780 t43,722 
39,312 21,,41 

46 324 27,166 19,158 9,015 10,143 
as:639 :.!1,680 16,9.~9 8,277 8,682 

4119,754 299,885 199,:,.0 104,260 95,610 
336,537 315,441 21,096 96,00-..! t 74,9(15 

25,797 15,542 10,255 
29,359 19,957 9,402 

25!!,595 150;559 109,036 
210,680 14,,236 9.':1,445 

3,380 
3,017 

31,140 
30,766 

6,875 
6,385 

77,896 
62,679 

COM PA NY Period 

MILWAUKEE, WIS. 1 m.,Nov. '05 278,458 127,494 150,964 78,712 72,252 
Milwaukee El. By. & 1 " " ;0

0
4
5 

275,590 132,844 142,74& 77,654 65.00-.Z 
Lt. Co, ______ __________ 11 " 2,947,7911,412,899 l,534 892 847,930 686,962 

11 " " '04 2,932,071 1,456,150 1,475,920 834,388 641.532 

l m.,Nov. '05 
Milwaukee Lt., Ht. & 1 " " '04 

Tr. Co--··--·---·------ 11 " " '05 
11 " " '04 

45 962 18,856 27.106 22,409 
36,524 16,821 19,703 17,766 

560,664 232,996 327,668 232,506 
423,986 199,862 224,124 185,782 

4,697 
1,938 

95,1112 
::18,342 

1 m,, Oct. '05 420,981 192,938 228,043 103,208 124,835 
MINNEAPOLIS,MINN. 1 " " '04 a68,0'\7 170,238 197,819 97,308 100,511 

Twin City R. T. Co .... 
1
10
0 

:: " ;
04
05 3 ,903,669 1,771.088 2,132,[.Sl 1,000,217 1,132,364 

3,576,229 1,680,4061,895,tlllS 914,441 981,382 

MONTREAL, CAN. 
l m.,Nov. '05 
1 u H t04 

Montreal St. Ry. Co. __ 2 " " '05 
2 " " '04 

232 635 153,628 79,008 
204:555 133.1!49 70,706 
482,424 295,309 187,115 
426,831 255,486 171,345 

22,074 56,933 
18,871 51,835 
43,137 143,978 
37,818 13.':1,527 

OA.KLANO, CAL. 1 m., Oct. '05 128,753 64,958 63,794 34,193 29,601 
Oakland Traction Con- 1 " " 'Ol 38,162 15,993 1!2,169 10,69)l 11,478 

solidated ·-·-·--·---·- 10" " '05 l,185,965 
10 " " 'Ol l,0&7,917 

608,651 577,314 3~.319 253,994 
54:.l,588 495,329 265,499 !!)l9,830 

l m., Oct. '05 
San Frandsco, Oakland 1 " " '04 

& San Jose Ry. Co. __ Jg:: :: '.g~ 

OLEAN,N. Y. 
Olean St. Ry. Co. ____ _ _ 

1 m., Oct. '05 
1 " " '04 
4 " " '05 
4 " " '04 

1 m.,Nov. '05 
PHILADELPHII\, PA. 1" " '04 

American Rys. Co____ ~ :: :: :~ 

47,08:3 21,891 25,192 13 425 11 ,767 
38,162 15,99;$ 22,169 10:692 11,478 

439 J4)l 193,248 245,893 13~,990 112,904 
3·35))l)l 147,364 188,758 88,332 100,426 

10,440 
10,206 
48,600 
43,047 

10,588 * 5,483 
9,656 

46,533 * 2a:i1i 
4~,77:.! 

120,700 
105,754 
718,43.3 
6:36,187 

4,856 
5,367 

25,240 
22,052 

5,105 

2~;363 

2,570 
2,631 

10,728 
10,525 

2,285 
2,736 

14,51:.! 
11,5:!7 

1 m. ,Nov. '05 149181:i 99,7:/8 49,160 28,815 20,645 
ROCHESTER N. Y. 1 " " 'Cl4 ll9:28tl 69,98:.! 49,JU6 26,890 22,416 

Rochester Ry. Co _____ 11 " " '05 1,619,953 877,115 74)l,8l$9 30f,,135 436,,04 
11 " " '04 1,1157,495 748,955 6\Jt-1,531! :l93,136 . 315,40-:? 

SAN FRANCISCO, CAL. 1 m., Oct . '05 638,319 
United Railroads of 1 " '" ' 04 595,445 

San Francisco,_. _____ 10 " " '05 5,8~5,6tl)l 
10 " " '04 5,507,439 

1 m., Oct. '05 
SAVANNAH, GA. 1 ·• " '0-1 

Savannah Electric Co. 12 " " '05 
12 U H 104 

49,907 31.752 18,155 10,642 7,513 
48,171 2ti 814 :.!1,358 10,6\14 10,664 

575,758 341:::1~2 2d4,436 l:!o,,a!I lOi,697 
540,053 304, ~!JI :135,762 125,92 1 109,&!9 

1 m., Oct . '05 232 827 148,!!0l tl4 6W 23 848 60,ii8 
SEATTLE, WASH. 1 " " '04 ~ua:~3:! 180,195 ' 6i:oa7 :.l5°4ll 41,b26 

Seattle Electric Co ____ 12 · • '05 2,511,607 l,601!,l~l 84l! ,4liti 2!!5:tlN! 546,598 
12 " " 04 l!,283,516 1,5~0,506 703,011 :.!8!,3!19 418,612 

TERRE HAUTE, IND. 1 m., Oct. '05 
Terre Haute Tr. & Lt. 1 " ·• '04 

Co ---------··--------- 12" " '05 
12" " 'U4 

5,,3.36 37,lll& 19,5~ 10 430 
47,405 30,128 Ji,)li7 9,319 

614,617 40i,63l:i )ll!,980 119,445 
555,0b5 ilo!J,129 185,937 lll$,459 

9 093 
1:958 

92,535 
7"2,4i8 

1 m., Oct. '05 165,511 * 82 256 83 255 42,826 40,429 
TOLEDO, 0, 1 " " '04 150,l9ti * 76:183 ;4;013 41,:!51 3:l 762 

Toled9 Rys. & Lt. Co .. 10 " " '05 1,573,2111! * 801,906 7,1,387 425,020 346:367 
10 " " '04 1,440,144 • 768,335 o,1,i:,09 416,1>55 255,254 

YOUNGSTOWN, O. Im., Oct. '05 
Youngstown-Sharon I " " '04 

Ry, & Lt. Co -- ·----•- rn :: :: :~ 
46,804 * 24,288 22 016 
39 109 * 23 601 15:5118 

441:8=>1 * ~ti:383 205,468 
37!.l,208 * 2'29,!135 149,273 


