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Quarterly Meetings of the New York State Association 
The announcement made elsewh ere in this issue that the 

New York State Street Railway Association intends to hold 

regular quarterly single-day meet ings, in addition to its annual 

convention, records a step in the right direction. In good 
work accomplished, this association has always enjoyed an 

enviable reputation. Its annual meetings have always been 
well attended, and the papers and discussions form a library of 
exceedingly valuable information. The institution of single

day meetings or conferences to be held every three months, 
each conference to be devoted to some departmental topic, will 

be received with enthusiasm, and gives promise that the educa
tional and research work so skilfully accomplished by this 

association in the past will be continued in a broader and higher 
degree. 

Not the least welcome part of the announcement is the prom

ise that the entire day selected for the conference will be de
voted wholly to serious work. There are to be no exhibjts, no 
supply-men, no entertainments, and nothing to detract from 
the main issues before the meeting. The elimination of the 
slightest tendency toward turning the meetings into "junkets" 
will meet the approval and support of the entire membership. 
The invitation so cordially extended to non-member companies, 
located not only in New York State, but outside the State as 
well, to send representatives to these quarterly conferences is 
an earnest of the intention and desire of the present officers 
and executive committee to increase and enhance the valuable 
educational and research work upon which the association has 
built so excellent a reputation in the past. 

Interurban Railway Building in the East 
It is a well-known fact that the center of typical interurban 

railway construction up to the present time has been in the 

Central States, espec ially in Ohio, Indiana and Michigan. Ohio 

was the first State to build an interurban road and railways 

of this class, and they were for a long time a practically unique 
feature of its transportation system. At present, however, 

Indiana and Michigan have a lso developed interurban systems 

which rival those of Ohio in importance, while Wisconsin, 

Illinois, Missouri and other States in the Mississippi Valley 

are rapidly following the lead set them by their neighbors. 

It is a striking fact that the further we travel East the more 

different do we find conditions. T he roads in the States men

tioned have in nearly every instance been projected as inter

urban lines and have been built on their own right of way and 

intended for high speed. In New England, on the other hand, 
the interurban lines are of quite a different character from 

those encountered in the \Vest. High speeds are not attempted, 

as a rule, the tracks are for the most part bui lt on the high

way, and nearly all of the lines are the outgrowth of local sys

tems, and simply link together the tramways in neighboring 

towns and vi llages. Following a long th is line of thought, we 

note that the rolling stock of the vVeste rn roads is, on an aver

age, far heavier and higher powered than the cars found on 

Eastern systems. In other words, if a score of typical electric 

railway systems of the l\!Iiddle \Vest be compared with a simi

lar number in the East, it wi ll be found that the average sched
ule speed of the \ Vestern trains is far above that prevailing in 

the East. 
This difference is undoubtedly largely due to two advan

tages a lmost universally enj oyed by the \Vestern properties. 

T he initial cost of the private right of way and of track con
struction has been less, and the cars have been able to make 

long nms between stops. It is not altogether reasonable to 
believe that these are dominant sectional factors, although the 

level prairie land has undoubtedly stimulated railroad con

struction, both steam and electric, in the district mentioned. 
In fact, a perusal of the leading article in this issue will indi

cate the possibilities of constructing and operating high-speed 
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electric railways through a country much more rugged than is 
found in Lhe Middle West. The road here described connects 

t wo o f th e important citi es of N"ew York State, and is said to 

be one of the heav iest and most substantial electric railways 
in the United States. T o carry through this work in the time 

a llotted, it was necessary to gather together a plant such as 

would be used in the construction of a heavy steam railroad, 

and the a rticle above referred to has been prepared with a view 

to bringing to the surface, pictorially, as far as possible, the 

meth ods fo llowed. The builders of this road are credited with 

hav ing constructed the first high-speed electric road in the 

United States, that between Buffalo and Niagara Falls, and as 

they have been engaged in work of thi s character for the past 

fift een years, the methods in force on thi s contract may safely 

be said to represent the most advanced means of bringing about 

the res ul ts depicted. 

A Little More Single-Phase 
\ Ve are very glad to present this week an account of the new 

single-phase road at Glen Cove, L. I. As the only single-phase 

road in the vicinity of New York and a typical installation of 

its kind, it should be in spected with interest by every one in
te rested in the subj ect. As an example, it possesses the advan

tage of being a pure single-phase equipment, uncomplicated by 

the requirements of connections with direct-current lines. The 

wiring diagram shows the simplicity of the connections ad

mirably. Considering the gradations of voltage secured, the 

result is really remarkable, and bears out the promise of the 
system from a theoretical standpoint. The fact that the whole 

equipment goes easily upon an ordinary single-truck car is 

very gratifying, as showing the ease with which the change 

can be made. Although the efficiency of the equipment is not 

given, the nature of the voltage control is such as to bespeak 

small losses up to the motor. In the motor itself the losses are 

doubtless larger than in a d. c. motor, but if the facilities for 

cooling a re good, as is quite certainly the case, the added loss 

need not be a source of much worry, since the distributi9n 

effic iency is far greater than could be hoped for on any d. c. 
system. \ i\T e note tha t th e same device in primary distribution 
used in various other cases is here employed, the transmission 

proper being three-phase to save copper and generator capac

ity, while the phases are utilized independently in the feeding 
system. Thi s is not uncommon in three-phase systems used 

fo r lighting, and there is no reason why it should not work 

suffici ently well here. The construction is also of interest as 

using the now well-known catenary form for both cross and 

longitudinal spans. 
T he operative quali t ies of thi s new system will be watched 

very i ttentively. A t the present time, however, enough ex
peri ence has accumulated on the foreign single-phase roads to 

justify considerable confidence in the performance of this one. 
In fact, since frequencies up to 40 cycles have been used on 

Continental roads, apparently with entire success, an installa
t ion at 25 cycles may be assumed to be on a pretty safe basis. 

Of course, the questi ons of first cost and depreciation cannot 
be left out of account. A s with every new thing, costs are apt 

to run high at fir st , and upkeep is likely to be greater than 
a fter the details have been worked over, in the light of practical 
experi ence. Nevertheless, there seems to be no good reason to 
apprehend anyth ing serious as regards a straightforward prop
osition like the present. We are glad that this road has been 
put through on the single-phase basis, for it is an exhibit that 

cannot fail to be of value and interest. There are many lines 

without any connections that may hamper them in the cho:ce 

of a system, and it is on these that single-phase working gives 

its greatest immediate prospect of usefulness. \Vhen the sin
gle-phase locomotives of the Kew York, New Haven & Hart
ford Railroad go into service we shall, of course, have a demon

stration on a far larger scale. The importance of alternate

current working does not, however, turn upon the success or 

failure of this great work. There is, especially on roads of 
considerable length and light traffic, an acute need for im

provement in the distributing system. If the single-phase sys

tem fulfils the promise it has thus far given, it will have a very 

wide sphere of usefulness in the propagation of light electric 

roads of the kind which we have often indicated as useful. 

For such work even a single motor equipment would often be 

sufficient, thus still further simplifying the car wiring. 

There are not a few rather extensive electric road systems 

now in existence that are distributing current over a large 

and lightly loaded network in a highly inefficient manner. 

They have fully appreciated the impracticability of using a 

complete direct-current distribution, but have not felt justified 

in jumping into a complete alternating-current system. The 

result is that they are to-day generating and transmitting cur
rent long distances, and, in addition, supporting a series of 

sub-stations and feeding systems, with a very heavy loss of 

energy. To these the Glen Cove road may prove a very useful 

object lesson. In cases where one has to deal with large urban 
systems, the situation is different, since these stand committed 

to direct-current apparatus upon a large scale, to replace which 

would cost a very considerable amount. But such cases are 

really in a minority. The average road, if one may use the 

term, has only a moderate number of cars, and as time goes on 
it is likely to require the transmission of power. For such, 

the change to alternating current is not so difficult a matter, 

and whenever a transmission system has already been inaugu

rated a change is still easier. These single-phase roads have 

not yet been in operation long enough to permit a judicial 

opinion of their merits, but enough is now evident to show 

that they are very promising, certainly within a fairly wide 
field of usefulness. Railway engineers have been very con

servative in their vi ew of the situation, but things have now 
reached a point where they are no longer justified in turning 

down alternating-current traction as impracticable. Experi
mental it is, to be sure, although not in the offensive ·sense of· 

the word. They are experimental as series-parallel control 

was experimental in the earlier days of its use, and it seems 

hardly possible, in face of what has already been accomplished, 

that there should be any retrogression. Alternating-current 

traction we certainly have with us in spite of all dubious opin
ions, and we hope that this nearby road will receive the atten

tion it deserves from Eastern engineers. They must take the 

matter seriously now, however strongly they may favor stand

ard apparatus. 

Car Lighting 
\Ve have often wished that some ingenious person would 

turn hi s efforts toward providing suitable lamps and fixtures 

fo r stree t car lighting. A s lighting is at present conducted it 
a fford s opportunity for very great improvements, both in 
amount and in distribution. Most artificial lighting is faulty. 

not from bad judgment, but from no judgment at all. It has 

ju st merely happentld without any responsibility on the part 

of anyone. Now. in street car lighting the energy usually 

spent is by no means negligible, being a very perceptible per-
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centage of that required to operate the car, and if there is not 

to be considerable actual loss, that energy must be spent very 
judiciously indeed. A street ~ar considered merely as a room , 

is small with, say, 200 sq. ft. to 250 sq. ft. of space only, and 
an unusually low ceiling. A s to the walls, they are not par

ticularly favorable, being, as a whole, rather poor reflecting 

surfaces. All in all, it is apparent that while no very great 
amount of energy is required for lighting, it must be very 

wisely distributed if good results are to be obtained. The fun 

damental principle in a case like this is to use rather small 

units carefully placed. One does not want an effect of bril

liancy in a car so much as th e ability to see easily. As to the 

unit to be employed, we incline to the opinion that the 8-cp 

lamp is the thing made for a modes t voltage, so as to secure a 

:;turdy filament. Such lamps with ground globes give a light 

easy to distribute and never so bright as to be pa inful. 
The matter of suitable fixtures for such lig·hts is also a neg

lected matter. A socket stuck somewhere and a lamp screwed 

usually of ve ry awkwa rd design, would be avoided in securing 

the different pieces of apparatus in position. The avoidance 
of these would not only give a better and more workmanlike 
appearance to the under portion of the car, but the apparatus 

would be bolted in position more securely, there being fewer 
nuts and bolts to work loose. 

vVe do not mean to recommend that in order to conform to 

the dimension s of the apparatus th at the sill s or bridgings be 

placed so far out of their proper positi on as to weaken the de

sign in any manner. The primary obj ect of the designer 
should always be to obtain the greatest strength with th e ma

terial used, and the accommodation_ of the appara tus ought in 

all cases to be secondary. But we beli eve there a re many tim es 

when it is immaterial, so far as the strength of the des ign is 

concerned, whether a sill or bridging is placed r in. or 2 in s. 

on either side of a specified positi on, and in such a case a con
sideration of the dimensions of the apparatu s to be hung, and 

a consequent placing of the timbers to confo rm with these 

i1,to it does not settle the ques tion. For a space like a street dimensions, would result in such improvement in the des ign of 

car the lamp with a refl ector behind it, either silvered on the 

k bulb or added to the socket, is emphati cally th e thing to use. 
For the walls are poor refl ecto rs and about ha lf the light is 

wasted if no reflectors a re used. A small unobtrusive diffusin g 

reflector just behind a small lamp bulb will ,vork wonders 

either in street car or any other case of lighting. It g·ives much 

light and consum es little energy. And the main point is that it 

directs the light where it is needed, down into th e car. A line 

of compact refl ector fixtures would meet a widely felt want in 

general illumination as well as in street ca r se rvice. It is in 

street car lighting, howeve r, th at a wise combination of lamp 

and reflector will do admirable work. To put it mildly, it is 

possible to light th e averag·e street car better than it is lighted 

now at an expenditure of abou t one-half the energy cus

tomarily used. Some progress has already been made, we 

have been pleased to note, but there is still plenty of room for 
improvement, particularly in the complete abolition of clear 

globes within the car. U sed as they must be in the contractec\ 

space, they are abominat ions, and what is even worse, ineffec

tive abomin ation s. 

Designing the Bottom Framing and Brake Apparatus Together 
Only a few years ago the draftsman, when designing a car 

body, often made no provisions at all for th e wiring of the 

motor circuit s. TJ\e car body was completed in th e factory 

before any thought was given the wiring. Then the electrician 

was compelled to run his wires wherever possible, and con

siderations of appearance could be given ve ry little thought. 

vVe are glad that methods of car constructi on in thi s particular 

have changed somewhat, and now a little th ought on the part 

of the draftsman enables him to make proper provi sions for 

the motor wiring without in any way in terferin g with the 

strength or app earance of the design. T he result is that the 

cables under the car are put up in a more permanent and bet

ter appearing mann er than heretofor e. 
But th e draftsman could to ad vantage gi ve consideration to 

other feature s of the bottom framing that would materially in 

crease the appearance of the car and often decrease the ex
penses of maintenance. \ Ve refe r particularl y to the design o f 
the framing with regard to the brake and other apparatus to 

he hung to it. \Vere the dim ensions of the air tanks. brake 

levers and parts of the controller equipment, if a multiple-unit 

system is employed , taken into account wh en the longitudinal 

sills and bridgings are spaced, many intermediate hange rs, 

th e ca r as a whole a s to many times compensa te fo r the extra 
time spent. 

V.J e have personally had occasion to examin e cars where 

the bottom fr aming and the appara tus were designed in ha r

mony, and to our mind s the appearance alone of the underside 

of the car, when contras ted with that of a car where the appa

ratus has been hung in any way and by any means possible, is 
in itself a sufficient incenti ve to give considerable a ttention to 
thi s one point. 

Pilots on Interurban Cars 
In des igning interurban cars a question whi ch is someti mes 

difficult to decide upon is the proper design of a pilot. \i\Then 

a car is to be operate.cl always at the front end of train and in 
one d irection only. the problem is mu ch simplified. T he pilot 

may extend out as fa r beyond th e bumper as desired. More

ovt' r , no provisions need be made fo r the t ra in line of the air

brake system pass ing from ont' ca r to the oth er, or fo r couplin g· 

the ca rs. A good fo rm of pilot to be used in thi s case is ont' 

buil t much on the sty le of those employed on steam locomo
tives. 

The 10\Yer portion should drop to within 10 ms. or 12 111 ,-,. 

of the rail , and t'Ven lower if there is no danger of the extend

ing end striking obstac les when round ing cu rves. T he nose 

should prot rude well forward of the bumper in order to give a 

good angle alnn g each side. Such a pilot not only add s a busi
nesslike appearance to the car , but if buil t st rong enough it 

may remove ma ny obstructi ons from the ra il that might other

wi se cause derai lm en t. 

\Vhere cars a rc to be operated i_n trai ns. as . fo r ex ample, 

mult iple-un it equi pments, much of the use ful ness of the pi lot 

mu st be sacr ifi ced in a design that wi ll meet seve ral added re
quirements. The nose cannot extern! beyond the bumper , for 

otherwise the noses of two pilots v,-ould come ir, contact with 

each other when two cars \YC re coupled up. Setting the pi lot 

back under the bumper in th is manner necessar ily lim its the 

slope of its sides. and const'quently curtai ls to a great extent 

its use fuln ess. 
A nother req ui rement to he met in the design of pilots fo r 

such ca rs is tha t prO\·ision shall be made th rough the middle of 
tlw pilot for the bo,-e conn ecti ons of the a ir pipes. T his usually 

takes a ,vay the nose and lea vcs an almost fl at face across the 

fron t. Such a form is of more st' r vice in meeting the require

ment~ of th e law than for actually removing obst ructions. 
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CONSTRUCTION WORK ON THE ROCHESTERt SYRACUSE & 
EASTERN RAILROAD 

The Roches ter. Syracuse & Eastern Railroad is designed ulti
mately to provide a double-track, high-speed, interurban elec
tric road between Syracuse and Rochester, a distance of So 
miles, following in a general way the main line of the West 
Shore Railroad through this territory, but located to furnish 
better service to the towns and villages lying between the 
termini. The section now under construction is from Lyons, 
west to Rochester , a distance of approximately 36 miles. Leav
ing Lyons, the road proceeds westerly and crosses the New 

o Sodus 

Wolworth o o l\larion 

j ority of curves are under 4 <legs. The track is laid with 70-lb. 
A. S. C. E. sec tion T -ra il, wi th continuous j oints, in the coun
try, and on village stree ts with 90-lb. A . S. C. E. section T-rail. 
The line is located entirely on private right of way, except in 
villages, and for the entire distance double track is laid on 12-
ft. centers. On top of the fini shed grade a minimum of 6 ins. 
of gravel or stone ballast is spread. The ties are 6-in. x 8-in. 
x 8-ft. long leaf Southern pine. 

In view of the unusually heavy construction and the modern 
methods followed in building the road, many of the details of 
construction are of interest. J. G. \ i\Thite & Company, of New 
York, are carrying out the contract for grading, track laying 

Meriden o 

Street Iry. Jonrna) • 

MAP OF ROCHESTER, SYRACUSE & EASTERN RAILROAD 

York Central and West Shore Railroad tracks at a point 2 
miles eas t of Newark oyer a bridge approximately 630 ft. long. 
F rom thi s bridge the line runs practically due west through 
the towns of Newark, Port Gibson, Palmyra, Macedon, Egypt, 
Fairport, D espatch , B ri ghton and into the city of Rochester, 
where connection will be made with the local street railway 
system of that city. 

The plans provide for a heavier type of construction than 
has been previously attempted in the East, and the road, when 
finished, will approach more nearly in general design and con
struction the later examples of modern high-speed electric 

T EA R I NG l;P STREET SUR F .\ CE WIT H ROUTER PLO W S 

railway const ruction work which have been carri ed out to an 
advanced degree in the Middle W est. 

Between Lyons and Rochester the grading has been ex
t remely heavy for an electric road, involving the moving on 
an average of nearly 25 ,000 cu. yds. of material per mile ( ex
clusive of the work in cities). This is a considerably heavier 
grading than was involved in building many of the steam roads 
east of the Mississippi, consequently the plant and methods 
emp loyed in grading and track laying represent a new de
parture in electric railroad construction in this part of the 
country. 

For the main part, the road is very free from grades. The 
sharpest curves in vi llages a re 50 ft . radius, and outside of 
villages the max imum degree of curvature is 6 <legs. The ma-

and overhead work, and in so doing have employed many ideas 
original in engineering practice. 

On the lighter sections of the line grading was done with 
wheel s'crapers and wagons, but on the heavier sections four 
steam shovels were utilized. Gravel for ballast was obtained 
from pits along the line of the railway, but in some cases it 
was found necessary to utilize gravel from pits several miles 
from the right of way. This necessitated the construction of 
several temporary construction tracks a mile or two in length. 
The heavy cuts having been worked out with steam shovels, 
the shovels were transferred to the gravel pits and used for 
loading gravel cars, which were run in trains of four to six 
cars, as shown by one of the illustrations on page 1049. With 
a steam shovel the average• time for loading a 10-yd. car was 
3 minutes, making 15 to 20 minutes to load the entire train, 
this being sufficient ballast for approximately ¼ mile of single 
track. 

In following up the construction work, the idea has been to 
lay one track on the graded bed at the earliest possible mo-

E X CAVATI NG ON l\IA I N STREET, P AL?IIYRA, N. Y. 

ment, half-tieing- that is, omitting every other tie. This makes 
it possible to utilize steam-propelled construction trains for all 
of the subsequent work, including ballasting, surfacing, align
ing, and for all-tieing. 

In this work there have been employed two 19-ton saddle
tank American locomotives, one 30-ton American locomotive, 
one 30-ton American switching locomotive, and three 35-ton 
locomotives of the New York, New Haven & Hartford type. 
The car equipment for construction work comprises ten ro-yd. 
center-dump ballast cars, twenty-one 6-yd. side-dump ballast 
cars, and in addition there are eight 30-ton flat cars used for 
distributing ties, rails, poles and other material. 

The construction plant also includes a miscellaneous collection 
of boilers, pumps, concrete mixers, etc. A very essential part of 
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the equipment has been the Sheffield gasoline motor car, made 
by Fairbanks, Morse & Company. This car will seat four per
sons, and can cover 25 m.p.h. It has been of the utmost con

the rails. This gang consists of about forty-five men and can 
lay from 3500 ft. to 4500 ft. of the first track per day. A back 
tieing gang of forty men, filling in the same track, averages 

venience and value in general super
vision and inspection work and in 
general affording facilities for get
ting about over the different sections 
of track. This problem of rapid 
transportation for superintendents 
on railway work covering a large 
territory, has always been a perplex
ing one, and the development of sat
isfactory forms of self-contained 
power cars is being watched with 
interest by those having to do with 
the building of long lines. In this 
same connection, J. G. White & 
Company, in some of their other 
contracts, are making use of auto

i\IETHOD OF LOADING AND HAULING GRAVEL FOR BALLAST 

mobiles for accomplishing the same results. On the Lyons 
and Rochester contract, timekeepers have been supplied with 
saddle horses , and make their daily rounds from gang to gang 
on horseback. The engravings, reproduced from recent photo-
graphs, convey a good idea not only of the details of construc
tion that are being followed, but also show the various portions 
of the plant and construction f_orce at work. One of the 
pictures on this page shows a steam shovel working in the 
ballast pit at Palmyra. As there is a grade running each way 
from this pit but five cars can be used at once. With the steam 
shovel the time of loading averages 3 minutes to each car, and 
the economy of using steam-driven loading apparatus in this 
connection is very apparent. 

Another of the pictures represents the track force at work 
back-tieing. As before stated, it is the practice to lay the first 
track in skeleton form on the rough grade. The second track 

WORKING OUT 13,000-YD. CUT WITH TEAMS 

is then laid in full from material and construction trains oper
ated on the first track, after which the balance of the ties 
for the first track are distributed and placed. The ties are 
hauled from the Palmyra yard on flat cars, as indicated, and 
are distributed while the train is in motion, a man throwing 
off the ties under the direction of the foreman, who walks and 
counts the number of ties required. Ties are distributed at 
the rate of about IOO per minute, or sufficient for 3 miles or 4 
miles of track per hour. This method of distributing material 
introduces many economies in time and labor. The illustration 
on page rn51 shows a track gang back-tieing and spiking down 

3000 ft. per day, and with fifty-five men over 7000 ft. per day 
have been laid. The method of procedure is as follows: A 
double car load of rails-that is, two flat cars coupled together, 
ca rrying from sixty to eighty 60-ft. 70-lb rails, is pushed by 

EXCAVATING IN 54,000CU. YD. CUT NEAR PALMYRA 

the locomotive. To the rear of the locomotive are coupled 
three or four cars loaded with about 900 ti~s. In laying the 
first track at the front, two teams are used to snake the rails 
ahead, and two teams with three wagons distribute the ties. 
In this way the gang is kept continually loading ties on two 

GRADING WITH TEAMS. THE TIMEKEEPERS ARE MOUNTED 
ON HORSEBACK 

wagons, which are ready for the team when it returns from 
distributing the previous load. 

BONDING 

In village streets the track is bonded at each joint with one 
protected compressed terminal 300,000-circ.-mil copper bond 
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ro ins. long. On work outside the villages each joint is bonded 
with the shor t type C bond of the Lord E lectric Company's 
manufacture, soldered to the head of the rail. The track is 
cross bonded every 600 ft. with No. 0000 B. & S. solid copper 
wi re, fa stened with channel pins; the cross bond s extend across 
both tracks. 

STRUCTURES 

On the line between Rochester and Lyons there are several 
concrete a rch culver ts, ranging from 6-ft. to 20-ft. span, and 
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~.cvcra l steel structures. In designing a ll culverts and bridges 
the Ii ve load has been a ssumed as a t rai n of cars, each car 
\\·eighing 60 ton s, and measuring 60 ft. in length , with 45 ft. 
be tween centers of trucks. 

The more important steel st ructures a re as fo llows : 
Cross ing of New York Ce ntral & H udson River Railroad 

( A uburn branch) at B righton, consisting of 100-ft. through 
flat girder span, with 400-ft. steel trestle approach on each side, 
with spans 30 ft. center to ce nter. T he total length of this 
bridge is 900 ft. 

T he 55-ft. plate girder deck st ructure over Irondequoit Creek. 
The 60-ft. plate girder through span bridge 

over P enfie ld Road and T homas Creek. 
.\ 100-ft. span th rough rinted truss ove r 

Ganargua Creek. 
The 286-ft. skew span through pin con

nected truss onr the Erie Canal at Fairport. 

The concrete for all bridge piers, culverts and abutments is 
mixed by hand, as this was found to be more economical than 
machine mixing, on account of the comparatively small masses 
of concrete required at each location. However , in vi llage 
streets, where concrete was used for paving and foundations , 
:i\frKelvey mixers driven by gasoline engines were used. Con~ 
crete was used as a floor in some of the bridge spans up to 25 
ft. The Owego Bridge Company manufactured and erected 
three of the smaller bridges, and the American B ridge Com-

pany supplied the balance of the structures. 
The illustrations show a fev,· of the typical 
culverts, spans and bridges. 

VITRIFIED BRICK PAVE:\IENT 

In city and vi llage stree ts where paving is 
required, the company ha s adopted vi trified 
brick as standard, some of the details of ,vhich 
a re unique. The bricks are required to be of 
the bes t quality, sound, hard-burned paving 
bri ck. A ll bricks except in special cases to be 
square and straight, ,vith sharp or slightly 
beve led edges. Their specific gravity must 
not be less than 2.0, and they must not absorb 
more than 3 per cent of their ,veight of 
water after an immersion of two days. The 
bricks are la id ( see sect ion) upon a cushion 
of sand resting upon concrete foundation. 
T hi s foundation is formed of concrete com-

posed of one part Portland cement, four parts sand and 
eigh t parts crushed stone or clean screened gravel. The 
foundation is 5 in s. in depth, extending from the under to the 
upper surface of the ties. In placing this concrete, the follow
ing method was adopted: Concrete was mixed by hand, a gang 
of sixteen men being employed, of which six wheeled the ma
terial to the mixing board, where four gave it a preliminary 
1111xmg. It was th en thrown into a l\fcKelvey mixer, where 
,vater was added to the proper consi stency. The mixer, driven 
by a gasoline engine and mounted upon wheels, could be moved 
along the track, so that th e concrete was deposited practically 

Crossing o,·er the New York Central & Hud
:-on R iver Railroad and \ Vest Shore Railroad 
tracks about 2 miles east of X e,vark, at a place 
cal led B lue Cut. T hi s st ructure consists of 
one spai1 ( 2.i5 .7 ft. long on the center line) 
pin connected through t russ, one 75-ft. span 
gi rder deck and ten spans of 30 ft. each , the 
latter being steel tres tle approaches. T he 
main span is a half skew structure, the two 
t russes being respectively 234 ft. I in. and 
257 ft. 4 in s. center to center of end pins. T he 
additional length of one side is accounted for 
by the in se rtion of an extra panel. thi s design 
having been found necessary to meet require
ments imposed by certain property locations. 
T he main abutments are 52 ft. in length and 
6 ft. 6 in s. \Yide at the base. and batters to ONE TRACK GIVEN FIRST LIFT, OTHER UNBALLASTED 

44 ft. in length anrl 5 ft. in w idth at the top. 
The pedestals supporting the viaduct spans are 4 ft. square on 
top and of different heights on account of the variation in the 
ele,·ation of the ground. -

The crossing over Ganargua Creek and the Erie Canal at 
Lyons, consisting of a 400-ft. steel trestle approach, 170-ft. 
span and I 50-ft. span through pin connected trusses. 

" ·here wanted and spread with hoes. U pon this bed is spread 
r in. of mortar, consisting of one part Portland cement and 
four parts sand. Four men were used to mix and spread the 
neat cement. The mortar was applied before the concrete was 
set , so as to form a perfect bond. The cushion bed is laid on 
the concrete foundation after the concrete has become thor-
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oughly set and dried, and consists of a ¼ -in . layer of clean, 
coarse, sharp sand. Along the inside of each rail there is 
placed a brick of special design, which forms a groove or 
flangeway for the wheels of the cars. 

The construction on sharp curves around street corners con
sis ts of the center rail laid without groove and the inner rail 
with machine-fitted guard rail. The rail is 90-lb. A. S. C. E. 

DISTRIBUTING POLES, CROSS-ARMS AND PINS ALONG ROUTE 

standard section; the T -rail and the spec ial work was supplied 
by the Pennsylvania Steel Company. 

After the foundation and cushion have been prepared as de
scribed, the paving bricks are laid in the following manner: 
The pavement is constructed of a single layer of bri cks laid on 
edge, end to end at right angles to the lines of rail on tangents. 
The courses are kept true and parallel in laying with the backs 
of the bricks close togeth er, sides and ends touching and break
ing joints at least 3 ins. with the br icks in the adjoining 
course. The bricks are se t perp e1~dicular to the grade of the 

TYPIC.'\L TANGENT 'D EFO RE DALLASrING 

street and to a height of ¾ in . to ¼ in. above the top of th e 
rail to allow for settlement when tamped . 

The space betv..·een th e head and th e base of a ll track ra il s 
next the paven~ent is filled w ith mortar, composed of one part 
Portland cement and four parts sand. A fter th e bricks have 
been laid, the pavement is thoroughly rammed with a 90-lb. 
paver rammer. Afte r ramming, the joints are fill ed with a 
Portland cement or grout , composed of one part sand and one 
part cement, together with a sufficient quantity of water. The 
grout is pounded and swept to and fro upon the pavement until 
each joint is filled flush with the surface. W et sand is then 
spread over the entire pavement to a depth of ,½ in., and kept 
,vet until the pavement is thoroughly seasoned, af ter which it is 
removed. Brick pavement of this character has been la id in 
Palmyra, Newark, Lyons and Macedon, aggregating about 
.22,500 yds. 

OVERHEAD CONSTRUCTION 

In view of the heavy and permanent standards adopted in 
the overhead work, it is believed that a somewhat detailed de
scription is justified. Span construction is used throughout. 
The poles are of juniper wood, and are from 35 ft. to 50 ft. 

TRACK GANG SPIKI NG DOWN RAILS ON SECOND TKA L-n.. 

long, with 8-in. tops. On tangents poles are spaced 80 ft. , and 
on curves they are placed with consideration to the radius of 
the curve, but in no case closer than 50 ft. on any curve, except 
in villages, where th ey are located at such points as not to in
terfere with driveways, entrances to properties and intersect
ing streets. Poles are set 6 ft. in the ground, and are thor
oughly tamped with the most suitabl e of the excavated material. 
The poles a re se t approximately 8 ft. from th e center of the 
nearest track, with sufficient rake away from the track to prop
er ly resist th e pull of the span wires. In vi llages the poles are 
set back of the gutter line or curb. Poles ar e back-guyed to 
fluke anchors at frequent interval s, and on many sections at 
every third pole. The head guys consist of ¾-in . galvanized 

A 10-FT. CONCRETE CllLYERT 1\EAR NE\YARf(,.,K, Y. 

mild Siemens-Marti n steel wrapped around the top of the pole 
and around th e butt of th e adjoining pol e, or a re attached to 
Crouse- Hinds E le: tric Company' s guy anchors 5 ft. long ,,·ith a 
¾-in. shank. T he cross spans a re ¾-i n. mild Siemens-Martin 
stee l st rand wire attached to pole by %- in. x 16-in. ga lvani zed 
tye-bolts with square nut and washe rs. Each trolley wire is 
anchored every half mile, using the Maye r & E nglund , J. G. 
\Vhite type. three-way .swivel tap to strain yoke, attached to the 
trolley wire midway between poles. T he swi vel taps a re guyed 
with 5-16-in. galvanized mild Siemens-1\fartin st rand wire 
wrapped around the top of the pole nea rest the strain yoke; a 
strain in -;u )ato r is cut in at the trolley end of each anchor wire. 
The poles to ,Yhich the trolley anchors are attached a re head
guyed ,,·ith the butt s of the adj oining poles. 

Straight line hangers of the \,Vest End type, and curved cap 
anrl cone lrnn gers with ¾- in. stud ~re nse<l . All trolley ears 
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are the Detroit trolley clamp type, galvanized; the clamps are 
hammered in place before screws are finally tightened, and the 
screw threads are indented with a prick punch to prevent them 
from loosening after the final tightening. 

A No. 0000 B. & S. grooved copper trolley wire is strung 
over each track ; adjoining lengths are connected with copper 

~u-F T. SPAN CONCRETE STRUCT U RE. DECK OF I-BEAMS IN 
CONCRETE. SIDE WINGS ARE ARRANGED TO 

AVOID FORMING A BLIND CU RVE 

connections. The trolley wire is erected at a height of 19 ft. 
above the tops of the rails at the hangers, and the sag between 
hangers, 80 ft. apart, does not exceed the equivalent of 6 ins. 
at 60 <legs. F. at the time of erection. The feeder system is 
strung on one set of poles, and consists of two 500,000-circ.
mil bare copper cables, except through villages, where insulated 
feeders have been used. The feeder cross-arms are of long 
leaf yellow pine, 3¾ ins. x 41/z ins. x S ft., painted with car
bolinium, and bored for 41/z -in. pins. They are fastened to the 
pole with a ¾-in. x 15-in. galvanized bolt having 4-in. thread, 
square nut and two galvanized washers. The arms are braced 
with standard galvanized iron braces, r¼ ins. x ¼ in. x 26 ins., 
which are attached to the cross-arm by a ¾-in. x 4-in. gal
vanized iron carriage bolt, and to the pole by a ¼ -in. x 31/z-in. 
galvanized lag screw. The pins on straight line work and on 
slight curves a re of locust, dipped in carbolinium, and on sharp 
curves, where under unusual strain, they are of dropped
forged iron. 

The fe eder wire insulators on straight line work and on 

HIGH-TENSION LINE 

The high-tension lines have been built for 33,000 volts. Du
plicate transmission circuits have been installed throughout, 
one on each line of poles. The regular surface circuits consist 
of three No. 2 B. & S. bare copper wires arranged in a tri
angle, the two base wires being 60 ins. apart; the apex wire is 
mounted on a short auxiliary cross-arm at the top of the pole 
and set off center to give the insulator ample clearance from 
the pole. This method of mounting the apex insulator was 

A 35-FT. SPAN NEAR NEWARK, N. Y. 

adopted after due consideration to the more usual methods of 
carrying the top wire was given. 

The chief objection to placing the insulator directly on top 
of the pole was considered to be the likelihood of water work
ing down around the insulator pin and causing premature decay 
in the pole top. The duplicate circuit for emergency service is 
mounted on the other line of poles, and in this case the wires 
are spaced 36 ins. instead of 60 ins. 

The high-tension wires forming each circuit are transposed 
at long interva.ls, it being considered that a certain amount of 
transposition was desirable on account of the unequal sided 
triangle, caused by the off set of the top wire. The high-tension 
circuits are shunted around all towns and villages on separate 
pole lines; the high-tension cross-arms are of long leaf yellow 
pine, painted with carbolinium, and fitted with two 14-in. locust 
pins with 2-in. shanks. The pins are boiled in linseed oil before 
using. The arms are fastened to the poles by a ¾-in. x 13-in. 
galvanized bolt with square nut and two galvanized wash~rs, 
and the circuit having the 36-in. spacing between wires; the 
cross-arms are 4 ins. x 5 ins. x 4 ft. x 4 ft., braced with two 

r¼-in. x 3-6-in. x 20-in. standard gal
vanized iron bracers. 

On the circuit having 60-in. spacing. 
the cross-arms are 4 ins. x 5 ins. x 6 ft .. 
braced with two -1¼-in. x r¼-in. x 26-in. 
standard galvanized iron braces. The 
braces are fastened to the cross-arms by 
¾-in. x 5-in. galvanized iron carriage 
bolts, and to the pole by a ¼ -in. x 31/z-in. 
galvanized iron lag screw. A sketch of 
the pole tops is given in this connection. 

The insulators are of the umbrella 
type, consisting of two pieces of brown 
glazed porcelain cemented together. The 
insulators were required to be capable 
of withstanding without injury, when 

GASOLINE ENGINE-DRIVEN PO RTA BLE MI XER USED IN WORK I N VILLAGE STREETS mounted on suitable iron or wooden pins. 

slight curves are standard glass cable top for 500,000 circ. mil 
to fit 11/z-in. pins. On sharp curves, wh.ere iron pins are used, 
they are of composition side grooved design. The feed-wire 
splicer j oints are of solid cast type, soldered. 

Feed taps are made every 1000 ft., using No. ooo B. & S. 
stranded copper wire. Feed taps are wrapped and soldered to 
the feeder and passed through the eye of the strain insulator, 
taking the place of a regular span wire at the point where the 
feed taps are put in. The feed taps are attached to the trolley 
wire by a Syracuse type feed-in yoke. 

a tension of 100 lbs., applied along the 
line of conductor at right angles to the axis of the pin. The 
insulators were also to stand a tension of not less than 500 lbs., 
applied axially between the pin and top of insulator. The 
specifications require that the insulator shall stand for five 
minutes without injury or arcing over, a high potential test of 
60,000 volts, this puncture test to be applied by inverting the 
insulator in a conducting liquid extending to the center of 
the groove, filling the pin hole with the liquid up to 
the depth of the thread, and. applying the pressure between 
the liquids. 
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TELEPHONE AND SIGNAL LINES. 

The telephone and signal wires are carried on a line of poles 
on the opposite side of the track from that on which the feeder 
wires are strung. They consist of six No. IO bare copper 
wires carried on cross-arms, similar in all respects to the feeder 
cross-arms, except that they are 8 ft. long and braced with two 
1¼-in. x ¼-in. x 36-in. galvanized iron braces. Standard pony 
glass insulators are used in erecting telephone and signal wires, 
except that every 500 ft. transposition glass insulators are used. 
Transpositions are made on the telephone lines only. The tele
phone and signal wires are tied to the insulators by No. IO 

copper wire. All splices in telephone and signal wires are 
made with McIntyre sleeves. 

STRINGING WIRES 

The feeder, trolley and transmission wires are being strung 

3300 volts, two-phase, and will be stepped up to 33,000 volts, 25 
cycles, three-phase for transmission purposes. The system has 
been laid out as a three-phase transmission with transforming 
and converting sub-stations to supply direct current to direct
current motors on the cars. The entire arrangement has been 
designed, however , with the idea in view that eventually the 
road will be operated with single-phase motors on the cars and 
the sub-stations will be abandoned. 

The transformers during direct-current operation will, of 
course, be connected two-phase on the primary and three-phase 
on the secondary side. At fir st the primary installation at Lyons 
will consist of two 1500-kw Westinghouse-Parsons turbo-gen
erating units. The boiler equipmei1t includes six 360-hp Heine 
boilers fitt ed with Heine superh eaters, but double-connected. 
so that superheated steam or saturated steam at 150 <legs. F. 

~ U/n#t:d And p<H/l?f? 
-don o' cv.rn,on 
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from a flat car drawn by a steam locomotive. 
The car is provided with three reels, and in 
the case of the high-tension lines the three 
wires are strung simultaneously. It is the 
practice to nm out about six pole lengths of 
the wires at a time. The wire is run out on 
the ground and a man is then sent up each 
pole, and by means of small hand block tackle 
the wires are drawn up and laid temporarily 

~k _ .. itc,,c,-c/c 

on the cross-arms. This part of the work is 
done at night, on account of the fact that the track must be 
kept clear during the day for the use of construction and work 
trains. During the clay the gang goes back over the section 
that has been strung during the previous night and places the 
insulators on the arms. The wires are then drawn tight by a 
steam locomotive and attached to the insulators. 

The wire gang consists of fourteen men and a foreman, and 

CONCRETING TRACK FOR BRICK PAVEMENT; MIXING :MORTAR 
BY HAND AJ\.iD SURFACING 

with this force about 3 miles of high-tension !me is strung per 
day; tfie same distance of feeder and about 2¼ miles of trol
ley can be placed in position in a day. The same car is used 
to string trolley wires and feeders. In stringing trolley wires, 
the wire over each track is run out at the same time. 

POWER HOUSE AND SUB-STATIONS 

The central power generating station is located at Lyons, 
which will be virtually the half-way point when the entire sys
tem between Rochester and Syracuse has been completed. 
Power will be generated by Westinghouse-Parsons turbines at 

-n~---~ 
SECTJn N OF RAIL IN PAVED STREET 

can be suppli ed to the turbin es. The power station was de
signed by Sheaf & J aastad, of Boston. 

There will be three sub-stations on the line from Lyons to 
Rochester. These will be located respectively at Port Gibson, 
Macedon and Despatch. The sub-station at Port Gibson will 
contain two 400-kw rotaries; at Despatch, two 500-kw rotaries, 
and at Macedon, two 400-kw rotaries. 

ROLLING STOCK 

It is expected that the schedules will call for a speed of 50 
m.p.h. on levels, and each car will be equipped with four \Vest-
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P U LLING FEEDERS l ' P TAUT BY LOCOl\IOTIVE 

inghouse No. 119 motors, rated at IIO-hp each. g1vmg a total 
of 440-hp per car. At the present writing ten cars have been 
ordered, eight from the Niles Car Company and two from the 
Kuhlman Car Company. The cars will be 53 ft. ove r all and 
will be equipped with Westinghouse multiple-unit control and 
\Vestinghouse air brakes. 

CONTRACTS 

The Syracuse Railroad Construction Company was awarded 
the contract for the entire work of building the Rochester, 
Syracuse & Eastern Railroad. Contracts for the grading were 
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sub- let to Fred T. Ley & Company, of Springfield, Mass.; John 
Sh ields Construction Company, of New York, and J. G. \1/hite 
& Company, of New York. 

J. G. White & Company was also awarded the ent ire con
tract fo r track laying and overhead work from Rochester to 
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STRIJ\"t;J'.\'G HIGH-TENSIOJ\ TRANSJ\ll SS fON \\' IR ES DY 
LOCOMOTIVE 

Lyons. The engineerin g was clone by th e Syracuse Railroad 
Construct ion Company's engineers. For the photographs and 
much of the data used in th e foregoing a rticle acknowledgment 
is made to J. G. \Vhite & Company and to Thomas H. Mather, 
chi ef engineer of the Syracuse Railroarl Construction Com
pany. 

IMPROVED NEW BEDFORD-FALL RIVER S'ERVICE 

The Un ion Street Railway Company, of ?\ew Bedford, ~lass., 
is clouble-tracking its line between Xew Bedford and Fall 
River. The new work involves the construction of 14 miles 
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of track, of \Yhich 9 mi les is already completed. The old sin
gle-track line bet\\"een the two cities permitted only a 15-minute 
headway, but upon the completion of the double-tracking this 
\\"i ll be cut down to IO minutes. The line runs alongside of the 
State highway and gives a local sen·ice. It is expected that the 
running time also will be reduced from 75 mins. to 55 mins. 
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A SHORT SINGLE-PHASE RAILWAY ON LONG ISLAND 

An urban railway system which ha s recently been installed 
by the Long Island Railroad Company at Glen Cove, L. I., 
possesses many points of more than passing interest when 
considered in connection with present de-
velopments in the electric railway fi eld. 
The railway is intended to convey pas
sengers from Sea Cliff and Glen Cove 
stations on the Long I sland Railroad to 
the neighboring steamboat landings on 
Long Island Sound. 

operated by a sys tem of leve rs, the handle fo r whi ch is placed 
on a separate' pan el adjacent to th e 2200-volt sw itchboard. T he 
r r ,ooo-volt circuits a re in no wi se connected to th e swit ch
board, ancl the 2200-volt circuits are represented in th e front 
of the board only after having passed through current and 

~'\ \ 
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The principal interest in th e railway 
system resides not in the magnitude of 
th e undertaking, since th e total length of 
track now completed and under construc
t ion is only about 5 miles, but in th e 
means employed for supplying power to 
the rolling stock. The present system 
had its beginning in a small direct-cur
rent railway which was owned by th e 
Long I sland Railroad Company, whi ch 
purchased the necessary power fo r opera
tion from a lo cal elec tric company. 
\Vhen the Long I sland Ra i I road Com
pany es tablished a genera ting stat ion 
at Long I sland City it was ascertain ed 
that power could be transmitted from 
thi s station over the intervening dis
tance of about 27 miles, and there used 
by single-phase motors more advan-

J\ CUR\'E ALON G TH E SEA CLI FF-G L EN COVE SIKGLE-P H ASE LINE 

tageously than it could be purchased an<l used by d. c. motors. 
The power is transmitted directly at th e station pressure of 

Ir ,ooo volts over two No. I ba re copper wires placed on a 
wooden pole line extending from th e Belmont Park sub-station 
o f the Long I sland electric railway system to a transformin g 
sub-station located adj a::ent to th e passenger station of th e 

potenti a l transfo rm ers. A ba nk of low-equivalent lightning 
a rresters serves to protect each line ente ring th e building. 

No at tendants are required at the sub-stat ion. In the event 
of the primary switches be ing opened from any cause, an elec
tri :: bell in the adj acent passenger station not ifies th e agent. 
who can conveni ently close th e switch. A lthough only one of 

--, ;--,~ ·----~~~~ -----· 
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SI N GLE PHASE C \R R UNN I NG THROUGH GLEN COVE 

Long I sland Railroad a t Glen Cove. T he t ransforming sub
sta ti on equipment consists of two 200-kw, oil-cooled, r r ,ooo
volt to 2200-volt, 25-cycle transformers, and the necessary 
switching and protectin g dev ices. The high -potenti al lines 
enter through th e cente r of double-glass windows and, pass ing 
through spiral choke coils, terminate in oil switches whi ch are 
connected in the primary circuit of the transform ers. The oil 
switches are enclosed in separa te cement compartments and are 

th e phase s of the th ree-phase genera ting system at present 
suppli es powe r to the ra ilway, the sub-sta ti on equipment is de
signed for three-phase operation. ,\11 switches, lightning ar
res ters and swi tchboa rds a re of the three-pha; e type, two
thirds of the equipm ent bein g used at present. \ \Tith fut u1 e 
extensions, a third transmi ssion w ire will he erected and c\ 

third transformer will be installed, so that power can be ob
ta in ed from all three of the phases, 
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A t the present time four cars have been equipped. T wo of 
these cars a re of the single-t ruck type, and each weighs 14 tons ; 
whil e each of the other cars is supplied with double t rucks, and 
weighs 17 tons. T he single-t ruck cars a re of the semi-con
vertible type, were supplied by the J. G. Brill Company and a re 
mounted on that company's No. 21-E truck. One of the double
truck cars is also of the semi-com·ertible type, similar to the 
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severest starting conditions, and the arcing is not dest ruc tive in 
nature. The four brush studs ar e mounted on an annular ring, 
which is arranged to be rotated through 360 <legs. when de
sirable, so that all brushes can be in spected from the top open
ing in the frame of the motor. The brush studs are connected 
in two pairs to two copper bus rings which a re joined to flex i
ble leads, which pass th rough the fra me by way of substantial 

winding to motor frame 

insulating bushings, after the compen
sating stator winding has been included 
in the a rmature circuit. A ll of the bear
ings of the motor a re provided with 
boxes in which waste is placed, and 
lubri cation is obtained by the use of 
heavy machine oil. 

As stated previously, the variation of 
the speed of the motor is obtained by 
subj ecting the motor circuits to different 
voltages. For this purpose there is pro
vided on each ca r a variable-ratio trans-
former having a single coil, which acts 
simultane01.isly as a primary and a sec
ondary. Thi s so-called auto-transformer 
is connected directly across between the 
trolley and the rail circuits, and voltages 
of different values are obtained by con-
necting the receiver apparatus between 
the rail circuit and intermediate taps on 
the transformer winding. Six of the in
termediate taps, giving effective electro
motive forc es of 160 volts, 190 volts, 220 

volts , 250 volts, 288 volts and 310 volts, 
r espectively, are devoted to the use of 
the propelling motors. T here are on the 
controller, however, only five running 

DJ AG R ,\:U O F CIRCU ITS < l F E<_!lllP;\IE NT US I NG TWO-P,\ RT ,\ UTO-TR ANSFO RMER S 
points, corresponding to voltages 175, 
205 , 235, 265 and 295, respectively. It will 
be observed that the el ectromotive force 

ones just described, wh ile t he other is of the open type. 
T he dr iving equipment of each car consists of two so-hp 

impressed upon the motor circuits is in each case intermediate 
between the voltages available at the transformer taps. This 
intermediate voltage is obtained through the use of so-called 
preventive resistance and preventive reactance, the prime ob
j ec t of which is to eliminate sparking at the controller. The 
motor circuits receive current from the middle points of the 
preventive reactance coil and the preventive resistance. When 
the controller is on any one of the first four accelerating points, 
both the coil and the resistance are subjected to an electro-
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300-volt, 25-cycle W est inghouse single-phase, compensated 
seri es motors, operated always in parallel and subj ec ted to po
tential control. V ery little sparking is produced ev~n und~r the 

motive force of 30 volts . This voltage forces a certa in current 
through the preventive resistance independent of the operation 
Qf the motors, and it causes a certain exciting current to flow 
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through the preventive coil. In addition to its exc1tmg cur
rent, there flows through each half of the preventive coil one
half of the current to the motor circuits, the two components 
of the motor current flowing in opposite directions in the two 
sections of the coil. In changing the controller from a running 
position to the one next higher in voltage, the lower electro
motive force terminals of the preventive coil and resistance 
are disconnected from the corresponding tap on the auto-trans
former and transferred to another tap 60 volts higher in elec
tromotive force. At the intermediate position of the controller, 
only the necessary exciting current flows thrqugh the pre
ventive coil, while one-half of the preventive resistance carries 
the whole of the current to the motor circuit. It is evident, 
therefore, that the windings on the transformer are never 
sh~rt-circuited and the circuit to the motors is never opened 
during the accelerating period. When the controller is placed 
on the running position giving the highest voltage, the pre
ventive resistance is excluded from the circuit and only the 
preventive coil is in use, thus eliminating that loss in the pre
ventive resistance due to the 30 volts across its terminals. 
Experience shows that there is no perceptible arcing at the 
contacts when the controller is changed from one running posi
tion to another, and that when the controller is thrown to the 
''off" position the arcing is very slight. 

The auto-transformer of each of the double-truck cars is 
rated at 50 kw, and is of the air-cooled type. Special pains 
have been taken to eliminate all unnecessary weight of this 
transformer and to render it as compact as possible. Although 
each single-truck car is provided with two 25-kw auto-trans
formers; they are electrically so interconnected as to form 
virtually a single 50-kw transformer. The object in thus 
dividing the transformer was to allow of a proper distribution 
of the weight, since sufficient space was not available for 
placing it under the center of the car, and it was not considered 
advisable to concentrate the weight at one end. 

The lamps of the car, including those for the two headlights, 
are connected in parallel and receive current from the I ro-volt 
tap of the main auto-transformer. From the same tap is taken 
current for operating the rheostatic heaters of the car. 

Each car is provided_ with a plain mechanical hand brake. 
Although no air-brake equipment is supplied, and the controller 
has not been designed especially for electric braking, it is 
worthy of note that there is available an emergency braking 
arrangement in event of the simultaneous failure of the hand 
brakes and the interruption of the supply of power. \i\Then 
the controller is in any running position the two motors are 
joined directly in parallel. It is found that if, when the car is 
traveling in a certain direction, the reverse lever be thrown 
over and the controller handle be placed in any running posi
tion, the motors will act as opposed direct-current series gen
erators and rapidly limit the speed of the car, in the manner 
well known with direct-current equipments. 

The most prominent feature of the high-potential circuits of 
the car resides in the extreme simplicity. The trolley pole dif
fe rs in no wise from the standard construction used in street 
ca r work, and it is provided with the usual grooved wheel. 
The socket in which th e base of the pole is placed is rigidly 
attached to a special platform which is mounted on four sub
stantial porcelain insulators immediately over the center of the 
car. The conducting circuit from the pole passes across a 
Wurts lightning arrester equipment suspended beneath the 
special platform, and is then led through grounded protecting 
tubing to an oil circuit breaker and switch placed in the canopy 
of the vestibule. All metallic parts of the car are thoroughly 
grounded, even the lower end of the trolley rope being joined 
to the frame work. Two wooden strain insulators are inserted 
in the trolley rope for the purpose of preventing the passage 
of leakage current when the rope is damp. 

The overhead trolley work throughout is of an exceedingly 

substantial nature. The conducting wire has an area equiv
alent to a B. & S. No. ooo. It is of a grooved section, and 
is held in place by means of clamping ears which are sus
pended from a 7-16-in. steel cable catenary. The method of 
supporting the catenary varies with the curvature of the track 
and the nature of the locality. Since very little of the road 
length is laid on tangents and the route covers vi llage streets, 
country roads and steam road beds, almost all types of suspen
sions are in use. Along the track which is laid on the bed of 
the steam road-that is, for a distance of .½ mile between Sea 
Cliff and Glen Cove stations, and along a portion of the coun
try roads, the catenary is held in place by means of a bracket 
arm construction employing wooden poles spaced 120 ft. apart. 
Along the route of the old direct-current railway, the original 
side brackets were used without alteration. Each bracket arm 
is an iron pipe 2 ins. in diameter, which serves to hold the 
trolley wire about 21 ft. above the rails. Along the line adja
cent to the steam road, the brackets are made of substantial 
T-irons. Within the towns, the catenary is held in place by 
means of side-pole and double span-wire construction. In the 
town of Glen Cove, the side poles are built up of iron piping of 
three sizes, having diameters of 6 ins., 7 ins. and 8 ins., respec-

SWITCHBOARD LIGHTNING ARl{ESTERS AND OIL SWITCHES 
IN SUl:-STJ\TION 

tively. Each pole is 30 ft. in length and is set 6 ft. in the 
ground on a bed of concrete, the hole being filled wi th concrete 
to the level of the ground. The span wires, which are made of 
7-16-in. steel cable, are supported and insulated from the iron 
poles by means of substantial porcelai n sleeves. Each sleeve 
is cemented around a short length of iron piping, the two ends 
of which are secured to the iron pole by clamps and retaining 
bolts. The span wires are fastened to a malleable-iron collar, 
which surrounds the porcelain sleeve, a separating lead collar 
serving to insure that the mechanical pressure of the iron collar 
is properly distributed over the porcelain sleeve. In all cases, 
the major insulation of the line is provided by these porcelain 
sleeves. The catenary is connected directly to a center porce
lain sleeve insulator which is supported from the lower of two 
span wires. This lower span wire is itself supported from the 
upper span wire, and in it are inserted two hickory strain in
sulators, one on each side of the center porcelain sleeve. Owing 
to the fact that the trolley collector is of the wheel type, guard 
loops are provided for those porcelain sleeves from which the 
catenary is directly suspended, in order to protect the insulator 
in event of the trolley wheel leaving the wire. 

Over certain sections of the railway, where electric light and 
telephone wires are numerous, guard wires have been erected 
in order to prevent fallen wires from coming in contact with 
the catenary or the trolley wire. For this purpose, 30 ins. 
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above the centra l trolley wi re and catenary have been placed 
two galvani zed iron wires, which are separated from each other 
by 18 ins. These guard wires are thoroughly insulated from, 
and supported by, a system of span wires, which are grounded 
to the side pol es. The two wires are transposed at frequent 
intervals, and it is expected that they can be utilized as a te le
phone circuit in spite of their proximity to the trolley wire 
carrying alternating current. 

In the town of Glen Co ve the street over which the cars 
ope rate is paved with brick. Throughout this section of the 
railway the track is formed of 130-lb. girder rails, electrically
connected through protected ribbon bonds. The terminals of 
these bonds a re placed in hol es freshly drilled in the rai ls, and 

, excellent and continued conductivity is assured by the use of a 
wedge-shaped steel core, which is driven in a hole in the ter
minal, and force s the copper of the termin al into intimate con
tact with the unoxidized surface of the iron web. The bond is 
then covered by the fi sh-plate. The track, which is laid parallel 
to the steam road and on the same roadbed, is formed of 70-lb. 
f- rails, which were prev iously used on the steam road. These 
ra ils are interconnected by means of protected ribbon bonds, 
simil a r to those used on the girder rail s. 

This road has been in service for the past two months with 
thoroughly sa ti sfactory results. \Vhile the original rolling 
stock is now idle, and the cars at present in use are throughout 
of new construction, it is the intention to substitute alternating
current motors fo r the dire ct-current machines on he older 
cars, and to place all cars in service during the next summer 
season . 

. --\cknowledgrnents are due fo r courtesies extended in the 
preparati on of thi s article to L. S. \Velis, electrical superin
tendent of the Long I sland Railroad; to George Gibbs, chief 
engineer of the P ennsylvania, N" ew Yark & Long Island Rail
road, and to R. G. Slack, of the Long I sland Railroad. The 
work was carr ied out under the dire c: t supervision of Mr. \Veil s. 

OPENING OF NEW ELECTRIC RAILWAY IN THE WESTFIELD 
VALLEY OF MASSACHUSETTS 

The 'vVestern Massachusetts Street Rail way Company has 
recently completed and placed in operation an elect ric railway 

A DEEP CuT ALONG THE RIGHT OF \VAY OF THE WESTERN 
MASSACHUSETTS STREET RAI LWAY co::--IPANY 

to serve the towns of \Voronoco, Russell and Huntington, all 
of ,vhich are located in the beautiful Berkshire district of 
\Vestern Massachusetts. The new line will therefore afford a 
splenclicl opportunity for pleasure travel, aside from its con-
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l' L. \ :'\ .\J'\ D E L EVA.T l< >N O F CAR FLOO RING, SHOWING A RRANGEMEN T OF ALTER NATING-CURREXT APP.\RATUS OX SIXGLE
T R UC K CAR FOR THE GLEN COVE-SEA CLIFF LINE 

and the equipment of the road with the single-phase system 
was due la rgely to hi s advocacy of it. 

A despatch from \Vest Chester, Pa .. says that passengers on 
the electric railway lines running from thi s place to Downing
town and Kenn ett Square are amu sing themselves shooting 
rabbits from the cars as they run through the country districts. 
X ea rly every day a number of the "cotton tails" are killed 
a long the track in large numbers at many isolated points. 

venience to the citizens of the connected communities. It is 
about 12 miles long, extending from the terminus of the \Voro
noco Street Railway Company at \Voronoco Park to the center 
of Huntington, but when the proposed extension to Lee is com
pleted the company will have. 38 miles of track to form the 
link which will give Berkshire towns and ,·i llages a clear elec
tric way to the eastern section of the State. 

SCENERY AND PARKS 

Attention has already been called to the fact that the new 
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line will derive a large share of its patronage from pleasure 
travel. The combination of mountain and river, relieved here 
and there by stretehes of moor and meadow, present scenic 
effeets of great beauty. Soon after leaving ·westfield the trav
eler can look over the plains below, across the W estfield River, 

. 
VIEW OF A PA RT OF THE PUBLIC HIGHWAY WHICH \\' AS 

WIDENED BY _BLASTING THE ROCK ALONGSIDE 

and th ence toward di stant Mt. Tom, at the head of Hampton 
Plains. Mt. Tekoa and the B landford Hill s are also included 
in this view. 

Upon reaehing the State highway, the railway fo llows th e 
turns of the river, keeping in touch with it all the way 
to Hunti ngton. T hrough a wooded aven ue the line passes 

Street Railway Company, which has already pnrehased over 
twenty burros or dim inutive donkeys. The company proposes 
to lay out, as soon as possible, a burro trail from Riverben<l 
Park to the top of Mt. Tuttle. 

Riverbend Park is the name of the new 10-aere pleasure 

RUNNING ALONGSIDE THE STATE HIGHWAY. PART OF THE 
BERKS HIRE FOOTHILLS ARE SHOWN IN E.\ CKGROUND 

ground which the company is layi ng out at a point about r¼ 
miles above Russell. It is located with in a few feet of the 
r iver bank, and co nsists of a grove of chestnut and pine. 
Riverbend Park will not be a gathering place for erowds who 
come to be entertai ned by variety acts, music, dancing, etc., 
but it is the intention of the projectors tn provide an attractive 

ROAD AND RATLWAY BRlDGES ACROSS TIIE WESTFIELD RIVER, ON THE LINE U F THE \\ ESTERN MASS ,\ CHlJSETTS 
RAILWAY, BETWEEN WORONOCO PARK AND IIL' NTI NGTON 

into Woronoeo, where may be seen the famou s Salmon Fa ll s 
and th e mills of the \i\Toronoeo Paper Company. The next 
place on the line is Russel l, a typical New England vi llage, 
which is already known as an ideal summer place. Shortly 
after leaving Russell, Mt. Tuttle comes in view. T hi s emi
nence is about 800 ft. above the sea. It is to be made the ob
jective point of a burro trail by the \Veste rn i\Iassaehusetts 

re sort where their patron,, may pi cnic, finding enough in the 
natural beauties of the park and the lunching conveniences pro
vided to have a quiet and pleasant time without the annoyance 
of large crowds. The park is a series of table lands, th e fir st 
of which is about 50 ft. aboYe the river. Throughout the park 
a rti stie seats and benehes have been provided, many of them 
being plaeecl to give a fine view of the river. Tables are also 
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scattered throughout the grounds for the convenience of picnic 
parties. 

ROAD CONSTRUCTION 

Owing to the enormous cuts and fills, the IO miles of line 
now in service probably cost 1nore than any like distance 

STANDARD OPEN CAR USED BY THE WESTERN l\IASSA
CHUSETTS STREET RAILWAY COMPANY 

and the Four-Mile House, each being about 1000 ft. long 
through 20 ft. of coarse gravel, hard pan and clay. The maxi
mum grade is 5 per cent. 

The track is· made up of 70-lb. A. S. C. E. T-rail, laid on rock 
ballast 2 ft. or more in depth, and bolted to chestnut ties either 
6 ft. x 6 ins. x 8 ins. or 7 ft. x 8 ins. x 8 ins. It is bonded with 
0000 flexible protected bonds of the pin expanded type. Most 
of the special work consists of split switches, switch stands 
and targets. 

ROLLING STOCK 

A glance at the accompanying illustrations of the company's 
closed and open cars is sufficient to show that the rolling stock 

· adopted is of the most up-to-date character. The present 
equipment consists of five open and three closed cars, fur
nished by the \Nason Manufacturing Company, of Brighton, 
Mass., and the Laconia Car W orks, of Laconia, N. H. 

The open cars are 45 ft. long over all, have a width of IO ft. 
and are mounted on extra heavy double trucks. They are 
equipped with both hand and air brakes, whi stles and gongs. 
Arc headlight and illuminated signs are mounted on the out
side of the car, while incandescent lamps are used to illuminate 
the interior. The roof and ceiling are of the semi-empire type, 
and the interior finish is mahogany. The cars are painted a 

throughout New England. One reason for the 
high cost of construction is the fact that the 
railway was obliged to follow the State high
way the enti re distance, and as the highway 
already occupied all of the available space be
tween the bank of the \Vestfield River and the 
hill or mountain side opposite, it was necessary 
for the company to construct a right of way 
under the most adverse conditions. Owing to 
the rule of the State Highway Commission that 
the rails must be i.+¼ ft. from the center of the 
highway, it was necessary to widen the highway 
in many places to secure the required clearance. 
A ll of this work had to be done on the mountain 
side of the road, as the commission would not 
permit any work on the river side except the 

TYPE OF THE HANDSOi\lE CLOSED CARS ADOPTED BY THE \VESTERN 
MASSACHUSETTS STREET RAILWAY COi\IPANY 

I 

~-~ ti 
~ h 

INTERIOR VIEWS OF THE OPEN AND CLOSED CARS OF THE WESTERN MASSACHUSETTS STREET RAILWAY COMPANY, 
SHOWING THE SEATING ARRANGEMENT AND THE UNUSUAL METHOD OF CAR LIGHTING 

dumping of the excavated material. An instance of the un
usual amount of rock blasting required on this line is the ledge 
encountered between Russell and Crescent Mills, which aver
aged IO ft. to 15 ft. in height, and was ¼ mile long. 

Among the many cuts were two between Woronoco Park 

rich royal blue, bearing on the sides the words "Western 
Massachusetts." The seating capacity of these cars, which 
contain fourteen benches, is seventy-eight. The vestibules are 
protected by brass railings, and these also serve to form a 
compartment for carrying small baggage. 
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The closed cars are 43 ft. long and IO ft. wide, in the full 
empire style, with the interior finish of the finest mahogany. 
The seats are extra wide and are upholstered in royal blue 
plush. It will be noticed that the windows extend the width of 
two seats, this arrangement having been adopted to make these 
cars ideal for sightseers. 

All of the cars have a maximum speed of 25 m.p.h. and an 
average schedule speed of 14 m.p.h. Telephones are installed 
on all cars so that the crew can talk to headquarters whenever 
necessary. In addition to the eight cars mentioned, the com
pany owns one Wason snow plow. 

The car house is located at Westfield. It is 47 ft. wide x 200 

ft. long, and contains three tracks, with a pit under the center 
track only. It has a concrete floor and is furnished with Kin
near steel rolling doors. All car repairs are made in the W oro
noco Street Railway Company's barn, located about 200 ft. 
from this company's car house. 

POWER SUPPLY 

Direct current for running the cars of the vVestern Massa
chusetts Street Railway Company is obtained from the Woro
noco Street Railway Company at Westfield. This station is 
located 13 miles from the western terminus of the new railway, 
and power is transmitted through three No. 0000 feeders for 
8 miles, two No. 0000 feeders for IO miles, and one No. 0000 

feeder for 12 miles. The trolley wire is No. oo grooved type, 
with Creaghead flexible brackets and mechanical and soldered 
clips. The poles are of chestnut, 30 ft. high and 7 ins. in 
diameter at the tops. 

RATES AND SCHEDULES 

Despite the exceptionally heavy construction cost and the 
scenic advantages of this railway, the management has been 
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A VlEW ALONG THE HIGHWAY FOLLOWED BETWEEN WORO
NOCO PARK AND H UNTINGTON 

very liberal in its fare charges. The first part of the trip to 
Huntington is on the tracks of the vVoronoco Stree t Railway 
Company to \Voronoco Parks and costs 5 cents; the stage to 
Woronoco is 10 cents; the section to Russell, 15 cents; and the 
total distance to Huntington, 20 cents. 

The run from \i\!estfield to Huntington is made in 45 minutes. 

Thus it will take 223/2 minutes to Woronoco, which is just half 
way, and 34 minutes to Russell. The cars are intended to run 
on a half-hour schedule. 

MANAGEMENT 

The Western Massachusetts Street Railway Company was 
organized on Dec. IO, 1904, with the following officers, who 
are still serving in the same capacities: President, Ralph D. 

THE CAR HO USE OF THE WESTERN MASSACHUSETTS STREET 
RAILWAY COMPANY ' 

Gillett; treasurer, A. W. Eaton; secretary, J. D. Cadle; and 
general manager, A. D. Robinson. Exactly one month after 
organization the contract for the construction work was 
awarded to C. vV. Blakeslee & Sons, of New Haven, Conn. It 
is reported that both the Western Massachusetts Street Rail
way Company and the vVoronoco Street Railway Company are 
to be transferred to the Consolidated Street Railway Company, 
which is controlled by the New Yark, New Haven & Hartford 
Railroad. 

TOBOGGAN SLIDES FOR ELECTRIC RAILWAY PARKS 

In the STREET RAILWAY JOURNAL for Nov. 25 mention was 
made of the plans of the Boston & Northern and Old Colony 
Street Railway Companies, of Boston, for making their pleas
ure resorts as popular in winter as in summer by building to
boggan chutes, ice-skating rinks and other fac ilities for winter 
sports. In r ep ly to an inquiry, Robert H. Derrah, genera l pas
senger agent for the companies, writes that the electric railway 
management is building its own toboggan slides at its various 
parks. The slides vary in detail at the different places, de
pending upon the contour of the ground. Of the fi ve chutes 
erected, four are on natural slopes, and some of them are as 
long as 900 ft. before they reach th e level, which is either 
ground surface, lake or river. The fifth slide, located at High
land Park, near the city of Brockton, is built entirely on trest le 
work, as the ground is comparatively level. T his chute starts 
from an observation tower 30 ft. high and descends for a di s
tance of some 1500 ft . Rollers have been placed a t varying 
intervals along the slide in order that it may be used even when 
there is a scarcity of snow. There is also a carrier in the form 
of an endl ess cha in, to which are attached cradles for carrying 
the toboggan sleds back to the sta rting point. The sleds were 
purchased from the Paris Marin fact ur ing Company, of South 
Paris, Maine. 

In line with the intention of the management to make these 
resorts as attractive and popula r during the winter as possible, 
large orchestrions have been placed at each of the fo ur prin
cipal parks. These will furnish music during the times the 
toboggan chutes are in nse. 
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FIRST ELECTRICAL OPERATION ON THE WEST SHORE 
RAILROAD 

A double-track section of the West Shore Railroad, 3.17 
miles long, between Frankfort and Herkimer, has been equipped 
with electricity, and is now used in joint operation by steam 
trains of the West Shore Railroad ;ind electric cars of the Utica 

I 
/ 

ing a thoroughly modern high-speed, double-track electric rail
way system through the Mohawk Valley from Rome on the 
west to Little Falls on the east. In carrying out this work a 
serious obstacle was encountered in the attitude taken by the 
municipalities of Ilion and Mohawk, as these towns refused to 
give double-track rights except under conditions so burden
some that the company did not feel justified in accepting them. 

A SCALE• FEET\ MILES 

------ tlfCTIIFIED CUT OFF 
ON WEST SHOR't R.R. 

MAP OF INTERURBAN SYSTEM OPERATED BY UTICA & MOHAWK VALLEY RAILWAY COMPANY, SHOWING ELECTRIFIED 
SECTION ON WEST SHORE RAILROAD, BETWEEN FRANKFORT AND HERKIMER 

& Mohawk Valley Railway. The electrification of this 
particular section is the result of an interesting little bit 
of history, which may be told briefly as follows: 

Up to the time when the Utica & Mohawk Valley Rail
way Company became a factor in the transportation situa
tion in the Mohawk Valley, the electric railway service in 
and between the towns of Frankfort, Ilion, Mohawk and 
Herkimer was controlled by the Herkimer, Mohawk, Ilion 
& Frankfort E lectric Railway Company, whose system 

\'I E\\' SH OWI N G CATENARY CONSTRUCTION ON WEST SHORE CUT-OFF, UTICA & MOHAWK VALLEY RAILWAY 

for the most part comprised a si ngle line of track laid 
entirely in the highway. T he Utica & Mohawk Val
ley Railway Company came into possession of this property 
and began at once to r econstruct the line as a double
track ro ad on private right of way in the best manner 
possible, having in mind the ultimate intention of organiz-

The company, therefore, opened negotiations with the \Vest 
Shore interests, the result of which has been the electrification 
of that section of the steam load lying between Frankfort an..-:=: 
Herkimer and running through the outskirts of Ilion and Mo
hawk. Connecting tracks have been built from the steam road 
to the electric line at both ends of the electrified section, and 
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this stretch of track now forms a cut-off that will materially 
shorten the through line, and with the exception of 2400 ft. of 
track in the city of Utica, gives the Utica & Mohawk Valley 
Railway a thoroughly modern double-track system from Rome · 
to Little Falls, a distance of approximately 40 miles. For the 
present the same schedule as before will be maintained on the 
old line from Frankfort through Ilion and Mohawk to Herki
mer, but the through cars will run by way of the cut-off over 
the West Shore. 

When the through service from Utica to Little Falls was 
placed in operation in 1903, the running time from the center 
of Utica to the center of Little Falls was I hour and 20 minutes. 
From Utica to Herkimer the time was I hour, and from Herki
mer to Ilion was 45 minutes. By the installation of electricity 
on the West Shore cut-off, the running time from the center 
of Utica to the center of Little Falls will be I hour, and this 
will be cut ultimately to 52 minutes for the total distance of 
23 miles. The time from Utica to Herkimer will be 45 minutes, 
and this will be cut ultimately to 37 minutes. The running time 
from Herkimer to Ilion will be 35 minutes for the present, but 
this will be reduced to 32 minutes. This reduction in the run
ning time between these points will be accompli shed with the 
same schedule speed as formerly, but the cars will travel over 
double tracks unobstructed by team traffic and other causes of 
delay. The new service wi ll therefore save the people of thi s 
section anywhere from IO minutes to half an hour on the trip 
to and from Utica. Incidentally it may be said that it would 
have cost the company in the neighborhood of $200,000 to re
construct the old track from Frankfort to Herkimer under the 
conditions imposed by the municipali ti es, whereas the cut-off 

over the West Shore has been equipped electrically, ready for 
service, at a cost of not over $75,000. 

At each end of the electrified section of the steam road, whi ch 

ELECTRIFIED SECTION OF WEST SHORE RAILROAD, LOOKING 
EAST 

will be used jointly by the steam trains and electric cars, the 
company has insta lled block signals of the standard New York 
Central type, and a third block has been established in the 

SHO\VIl\'G CONNECTING TIUCKS BETWEEN UTICA & MOHAWK VALLEY RAIL\VAY AND ELECTRIFIED SECTION OF WEST 
SHORE RAILROAD 
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middle of the section, so that the 3 miles of track will be oper
ated as two distinct blocks, and the movement of all cars and 
trains through this section will be made by signal movements. 

the West Shore cut-off has been built with catenary construc
tion and is designed eventually for alternating-current opera
tion. It may be said that advantage has been taken to make 

certain experiments in electrifying the 
cut-off, and the lessons here learned 
will be applied in the work of electri
fying the West Shore tracks from 
Utica west to Syracuse, which work 
is already under way. 

CROSS-SECTION CATENARY CONSTRUCTION, WEST SHORE RAILROAD CUT-OFF 

On the cut-off the trolley is 0000 

grooved copper wire suspended from 
a catenary, which consists of 9-32-in. 
extra high strength steel cable cov
ered with weatherproof insulation to 
protect the cable from deterioration 
caused by locomotive gases. The hang
ers or spreaders between the trolley 
wire and the catenary are placed 10 ft. 
apart, and consist in each case of a 
,½ -in. iron pipe flattened at the top to 
bolt between the lips of a strap clip at
tached to the catenary and threaded 
at the bottom into the boss of a bronze 
clip attached to the trolley wire. The 
bronze clip on the trolley wire is held 
together by four screws, and the en
tire clip is 5 ins. long. 

Although electrical operation for the present will be by 
direct-current motors on the cars, the overhead construction on 

V 
I 

The poles are Southern white cedar, 
and the catenary is carried on side brackets made of extra 
heavy 2-in. iron pipe. The line is put up with large insulating 
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ELECTRIFIED SECTION, WEST SHORE R AILROAD, L OOKING T OWARD ILION ~TATION. THIS SECTIOK IS TO BE l'SED 
JOINTLY BY STEAM TRAINS AND ELECTRIC CARS OF UTICA & MOHAWK VALLEY RAILWAY 
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collars slipped over the bracket arm to receive the catenary, 
this having been designed to facilitate the use of a higher volt
age a. c. trolley at some future time. The whole overhead 
construction, including the clips, spreaders, catenary and arms, 
with the exception of the trolley wire, has been painted with 
graphite paint in order to give protection against locomotive 
gases. By demonstration it has been found the gases have no 
deteriorating effect upon the trolley wire, but the gases do have 
a tendency to attack unpainted iron or steel. The type of over
head catenary construction used is shown in the accompanying 
illustration. 

The poles are spaced 80 ft., and the wires are drawn a little 

4/a Orooved rrolle,0 

MEETING OF THE NEW YORK STATE STREET RAILWAY 
ASSOCIATION 

R. E. Danforth, of Rochester, president of the New York 
State Street Railway Association, with the sanction of the 
executive committee, has called a meeting of the association 
to be held Jan. IO next in the rooms of the Schenectady Rail
way Benefit Association, Schenectady, N. Y. The meeting will 
be called promptly at 9 :30 in the morning and will adjourn the 
same evening. The entire day will be devoted to a discussion 
of topics relating to Accounts Nos. 6, 7, 8 and 9, namely, Main
tenance of Cars; Maintenance of Electrical Equipment of 
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CATENARY CONSTRUCTION ON WEST SHORE RAILROAD CUT-OFF 

tighter than the true catenary would be. It may be stated that 
the spacing of the poles and also the spacing of the spreaders 
between catenary and trolley have been made somewhat shorter 
than would otherwise be necessary, owing to the fact that the 
track will be used jointly for steam and electric operation, and 
it was deemed advisable to take more than usual precautions to 
avoid any possibility of interruption to either service. 

The trolley wire is carried 24 ft. above the top of the rail, 
and this extra height has made necessary the use of 14-ft. trol
ley poles on the cars. By designing a special trolley base, 
however, no difficulty has been encountered in this regard. 
The trolley base is carried directly over the center of the rear 
truck, which gives the most advantageous location. 

At one point of the line where it was necessary to pass over 
a crossing, the catenary has been carried on a single span of 
220 ft. between poles, and the distance between the catenary 
and trolley has been increased accordingly. It is probable that 
in straightaway electric railway work, catenary spans could 
be carried 250 ft. or 300 ft., or even longer, with entirely satis
facto ry results. One rail of each track on the cut-off has been 
reserved for the signal system, and the other is bonded· with 
Lord Electric soldered bonds placed on the side of the rail head 
to carry return current. 

The Utica & Mohawk Valley Railway Company has taken 
the occasion of the opening of the cut-off to readjust and sim
plify its rates of fare between all points from Utica to Little 
Falls. The new rates will average 1.5 cents per mile for one
way trips and 1.4 cents per mile for round trips, these fares 
being a slight reduction from the former rates. The complete 
system of fares, tickets and methods of collecting will be de
scribed in a later issue of the STREET RAILWAY JouRNAL. 

Cars; Maintenance of Misceilaneous Equipment, and Miscel
laneous Shop Expenses. 

The official announcement of the meeting will state that this 
will be the first of regular quarterly meetings or, more properly 
speaking, conferences, to be held under the auspices of the New 
York State Street Railway Association, each conference to 
occupy one whole day and to be devoted entirely to discussions 
of practical topics. It is probable the first quarterly meeting 
in each year will be devoted to mechanical subjects; the second, 
held some time in March, to purely operating topics ; the third 
meeting, held some time in June, will be the regular annual 
convention of the association, occupying two whole days, and 
devoted to papers and discussions on broad and general sub
jects of policy and management. The fourth quarterly meet
ing, to be held some time in the fall, will be devoted to main
tenance of way and structures. 

In announcing the institution of regular quarterly one-day 
meetings, emphasis is particularly laid on the fact that these 
meetings, or conferences, will be wholly and entirely devoted 
to hard work. A ll the entertainment features will be eliminated 
and there will be no exhibits or entertainments of any nature. 

For the January meeting, to be held in Schenectady, there 
will be two short papers, one on "Cleaning and Handling Cars 
in Car Houses," and one on "Layover Inspection vs. Night In
spection." Leaders will be appointed to open the discussion 
on each of these and other topics, and the meeting will then be 
thrown open and the fullest opportunity will be given for ask
ing and answering questions and an interchange of opinions 
and ideas relating to the maintenance of cars and equipment. 
In announcing the meeting, a most cordial invitation is ex
tended not only to non-members within the State, but also to 
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companies outside of the State to send representatives of the 
mechanical department to take part in this conference. In
dividual representatives of electric railway companies and of 
engineering firms are also cordially invited to attend and take 
pa rt in the discussions. The meeting is for active electric 
ra ilway men only, and the supply men are not invited. 

THE TRAFFIC PROBLEM IN CLEVELAND 

T he Cleveland E lectric Railway Company has agreed to an
other radical tearing up of its sys tem of operation in order to 
re lieve the congestion at the Public Square, the heart of the 
business secti on of Cleveland, and looking toward a possible 
so lution of th e enti re street railway question. As outlined in 
this paper some weeks ago, the Chamber of Commerce ap
pointed a committee to investigate the necessity for subways 
which had been urged by the company as the most desirable 
plan for relieving the congestion at this point. In its report 
made some weeks ago, the committee maintained that subways 
were not yet necessary, and suggested building loops around 
all fo ur corners of the square and running all cars around 
these loops, making all lines terminate at this point instead of 
operating lines across the city as at present, thereby cutting 
out the crossing in the center of the square as well as several 
other crossings at sides of th e square. 

Although fee ling that this was not a permanent solution of 
the problem, and that it contained a number of undesirable 
features, the company agreed to a trial of the plan, and at a 
meeting held last week the entire plan was gone over and the 
Board of P ublic Service authorized the necessary changes for 
the trial. 

As already outlined, the plan contemplates the removal of 
all through lines and the running of all cars from various por
tions of the city around the corner of the square most con
venient to the street upon which th ey enter the square. The 
plan eliminates entire ly crossing in the center of the square or 
on any of its sides. The northwest loop will accommodate five 
lines entering Superior Street from the west; the northeast 
corner, fo ur lines entering en Superior Street from the east; 
the southeast corner, four lines entering on E uclid A venue 
from the east, and the southwest corner, seven lines entering 
on Onta rio Street from the south. The plan is to make the 
loops single t rack, all cars running in the same direction, the 
tracks being placed on 6 ft. of the present 30-ft. sidewalks 
surrounding each section of the square, thus leaving the streets 
entirely free. One ser ious objection is that the company may 
be obliged to unload the people in the streets or cut doors on 
the inner sides of all its car s so that passengers could unload 
onto the sidewalk of the square, because at present its cars 
are all single-ender s, running in one direction, and having the 
inner side next to the devil strips entirely closed on summer as 
well as box cars. 

·while admitting that the plan will decrease the congestion 
of cars in the ·center of the square, the company pointed out 
that the plan will enormously increase the amount of trans
ferring at that point. It stated that at present one-third of all 
passengers ask for transfers, and that 42 per cent of these, or 
13 per cent of all passenger s carried, transfer at the square 
under the present arrangement, while if all through lines are 
cut out, the number of transfers at that point will probably be 
doubled. Under the present plan many people walk out one of 
the main arteries to board thei r car before it reaches the square, 
thereby securing a seat. U nder the proposed plan these people 
will either flock to the square during the rush hours to board 
their car or will board another car and transfer at the square; 
in either case they will add to the congestion of people at that 
point. 

It is stated that it will cost the company approximately $60,-
000 to purchase and lay the special work necessary to inaugu-

rate the plan. It is quite probable that the present t racks in 
the centers of the streets will be allowed to remain until the 
success of the plan has been determined, and it is very probable 
that the necessa ry material cannot be secured and la id before 
next spring. The company will probably insist upon a trial 
covering several months. 

In order to relieve th e congestion immediately, the city 
authoriti es have announced their determination to divert all 
team traffic from the center of the square during rush hours. 
Statistics were recently prepared showing the amount of thi s 
team traffic. On a recent F riday, which is no t a heavy day, 
it was shown that 3187 teams traversed the central por tion of 
the· square, of which 1987 went directly through the squa re, 
the others going around corners at that po int. During the rush 
hour from 5 to 6 p. m. , 209 teams went directly through th e 
square and 51 went around corne'rs. During the same hour 
about 40,000 people were transferring at the square and cars 
were passing the crossing at intervals of about 15 seconds, 
which gives some idea as to the congestion at this point. By 
removing all the teams and all crossing points for the cars, it 
is believed that the congestion will be much less, although the 
number of people transferring will be much greater. 

From the standpoint of operation it will probably be more 
expensive for the company because of increased dead mileage 
for the cars, and it will probably cause loss of time on account 
of increased transferring at this point, although the time lost 
at the crossings may compensate for thi s. 

It is a peculiar fact that neither the company's officials nor 
Mayor Johnson are heartily in favor of this plan. Mayor 
Johnson is opposed to ~reaking the lines at the square, belie~
ing that the best service can be given by running cars in 
through routes across the city. The company coincides with 
this view, and believes that a subway at the square is the only 
practical solution of the problem. Frank DeHaas Robinson, a 
prominent railroad man, who formerly operated some of the 
lines in Cleveland, says it is a step backward, as he claims that 
it will force 90 per cent of the people in the downtown district 
to walk to the center of the square to get their car, making it 
much more dangerous than at present, even though teams and 
crossings were eliminated. 

Altogether it is a most interesting problem, and indicates 
more strongly than ever the liberality and broadmindedness 
of the management of this company in testing out schemes in 
which it has little faith in an effort to suit requirements of 
the public and its representatives. 

It is believed by some that this test may .result in the work
ing out of the entire franchise problem in Cleveland on a basis 
of 2-cent or 3-cent fare for a ride to the Public Square, with 
an additional 2 cents for a transfer. Needless to say, such a 
se ttlement would be even less sa tisfactory to the company than 
the 3-cent and 4-cent zone plans which were tested out by the 
company some months ago in an effort to sett le the fare 
question. 

On Tuesday of this week the police authorities of Cleveland 
instituted a stoppage of team and automobile traffic through 
the Public Square , thi s being in line with the recommendations 
of the Chamber of Commerce committee for eliminating con
gestion at this point. Red pedestals 4 ft . high, with ropes 
strung across them, were placed across the various roadways 
leading to the square, preventing all vehicles from passing 
through the square by way of Ontario Street, Superior Street 
or Euclid A venue, but permitting them to pass around the 
north side of the square, where there are no car tracks. This 
plan will be operative during the rush hours and will be con
tinued until after the holidays at least, and perhaps indefinitely. 
A record of traffic in the Public Square for a period of five 
minutes during a rush hour recently showed the following: 
Teams, 427; automobiles, 42; cars, 140; pedestrians, 5444; 
bicycles, 6. 
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THE DECEMBER MEETING OF THE MASSACHUSETTS 
STREET RAILWAY ASSOCIATION 

The regular meeting of the Massachusetts Street Railway 
Association was held at Young's Hotel, Boston, Wednesday 
evening, Dec. 13, 1905. About 100 members and guests were 
present, and the meeting was preceqed by the usual banquet. 
Hon. W. Caryl Ely, president, and Bernard V. Swenson, secre
tary, of the American Street and Interurban Rai lway Associa
tion, were the especial guests of the association, whose mem
bers had been invited to hear these gentlemen outline the future 
plans of the national association. 

After the dinner, Hon. E. P. Shaw, president of the associa
tion, congratulated the members on the large attendance at the 
meeting, which he said was the 182d in the history of the asso
ciation. He also stated, as an interesting and striking coin
cidence, that the first meeting of the American Street Railway 
Association had been held at Young's Hotel, Wednesday, Dec. 
13, 1882, so that it was twenty-three years ago to the very day 
of the week since that association was organized. He then 
asked J. E. Rugg, superintendent of transportation of the Bos
ton Elevated Railway Company, to give an account of the first 
meeting. 

Mr. Rugg, in 1882, was superintendent of the Highland 
Street Railway Company, and one of those who issued the call 
for the first meeting of the association. He is also one of the 
few survivors of those who attended that meeting, and gave 
some ·most interesting reminiscences of the early history of 
the association. 

Mr. Ely was then called upon by the speaker, and presented 
an address which was devoted principally to a discussion of 
the reasons which led up to the formation of the American 
Street and Interurban Railway Association. Afterward he 
discussed some of the future plans of the new association, espe
cially certain of the topics, like municipal ownership, upon 
which it is proposed by the association to collect data. Fol
lowing Mr. Ely, Bernard V. Swenson, secreta ry and treasurer 
of the association, discussed the plans of th e new association 
more in detail, and suggested c~rtain ways in which the main 
organization and the State organiza tion could co-operate to 
mutual advantage. Both of these addresses were received with 
the closest attention by those present, and on account of their 
great interest will appear at length in the next issue of this 
paper. 

At the conclusion of the speeches, F. H. Dewey, president 
of the Worcester Consolidated Street Railway Company, speak
ing in behalf of the Massachusetts Street Railway Association, 
extended the thanks of the association to M essrs. E ly and 
Swenson for their addresses, and promised them the hearty 
co-operation and support of the Massachusetts street railway 
companies for the national association. 

•• 
FIRE DAMAGES HUNTINGTON PRIVATE CAR 

The private car "Alabama" of Henry E. Huntington, presi
dent of the Pacific Elect ric Railway Company, the Los A ngeles 
Interurban Company and the Los A ngeles Railway Company, 
recently caught fire on the streets of L os A ngeles. Aboard 
the car at the time were Mr. Huntington, General Manager 
A. D. Schindler and Electrical Engineer R. S. Masson, who 
were compelled to make a hasty exit. The motorman tried to 
put out the blaze with a fire extinguish er , but it became neces
sary for a policeman to turn in a fire alarm, and the depart
ment responded in time to save th e car from serious damage. 
The "Alabama" was making its third trial trip for the day, 
and was returning after a successful trip to Mt. Lowe. The 
damage to the car is estimated at $500. 

HIGH-VOLTAGE DIRECT-CURRENT RAILWAY MOTOR 

In view of the interest which is being taken in the possible 
use of high-voltage direct-current motors for railway service, 
the recent experiments in this direction by the Oerlikon Ma
chine Works, of Zurich, Switzerland, is of interest. The latest 
motor of this company is built for 800 volts, and has a rating 
of 200 hp with one hour's load when running at 400 r.p.m. In 
this machine the company has introduced a method for im
proving the commutation under varying loads which has been 
employed for some time with great success in the case of sta
tionary motors , particularly by the E lectro Dynamic Company, 
of this country, but which up to this time has not been incor
porated in any railway motor so fa r as known. This is by the 
use of small auxiliary poles between the main poles of the field 

INTERIOR OF HIGH-VOLTAGE MOTOR AND DIAGRAM OF 
FIELD CONNECTIONS 

magnet, as shown in the illustration of the motor case open. 
The effect of this construction, which is known as the inter
pole type of construction, is to compensate for the armature 
reaction due to the variat ions in current with the load and to 
keep the line of commutation constant. Another novel feature 
in the construction of the motor is that the armature has com
pletely closed slots. The maximum number of revolutions fo r 
which the motor is designed is 1000, at which the circumferen
tia l speed of the commutator is 25 111 (82 ft.) per second. The 
armature has 518 turns, two per slot, and the commutato r has 
therefore 259 segments. The exciting windings are made of 
copper ribbon and are insulated with pressboard. Cotton in
sulation is- entirely absent. 

Regulation of speed is secured partly by resistance and partly 
by commutating t he main fi eld windings. The latter are in 
several sect ions, which can be gradually cut out, so that only a 
s ingle coi l may be left in the circuit, as shown in the diagram. 
The motor alone weighs 2300 kg, the gears 310 kg and the gear 
case 78 kg. T he efficiency curve appears to be quite remark
able, being a lmost a straight line at 90 per cent between one
fourth load and full load. 

•• 
The Michigan Central Railroad Company has reduced its 

rate of fare between Detroit and Toledo to $1.50 for the round 
trip to meet the competition on the Detroi t , Monroe & Toledo 
Short Line Railway. The former price on the steam road was 
$1.30 each way. 



1068 STREET RAILWAY JOURNAL. [VoL. XXVI. No. 25. 

A TALK BY A. H. ARMSTRONG ON THE SELECTION OF THE 
PROPER MOTOR EQUIPMENT 

On the evening of Dec. 5 the members of the transportation 
course given by the Polytechnic Institute of Brooklyn, N. Y., 
listened to a lecture by Albert H. Armstrong, of the General 
Electric Company, on "How to Select the Proper Motor Equip
ment." The greater part of Mr. Armstrong's lecture was de
voted to a detailed description of methods for constructing 
and using speed-time, energy, acceleration, resistance, braking 
curves, etc. , blue prints of which were handed to those present. 
Several fundamental traction formul~ were also presented, to
gether with examples of their application to different problems. 
Special attention was given to the subject of train resistance. 
Mr. Armstrong defined the different kinds of resistance en
countered by the car, and pointed out the saving in power ob
tained by operating cars in trains instead of singly. 

The concluding portion of the lecture was devoted to com
parisons of the costs of rolling stock, as shown in the follow
ing tables. The figures given, of course, are ,only approximate: 

DATA ON CARS 
Length Weight 

T ype of Car Body Over All Lbs. Passengers Cost 
Single truck .... . 18 ft. 26 ft. 12,000 26 $1,500 
Double truck ... . 
Double truck ... . 
Double truck ... . 

30 ft. 40 ft. 24,000· 
40 ft. so ft. 35,000 
so ft. 60 ft . 50,000 

3,000 
4,500 
6,000 

COST AND WEIGHT PER HORSE-POWER OF DIRECT-CURRENT 
RAILWAY ELECTRICAL EQUIPMENT 

Cost 
Up to and including 200 hp with hand control. $15.00 
From 200 hp to 300 hp with multiple-unit 

Weight 
700 lbs. 

control . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 16.00 650 to 500 " 
For 400-hp equipments and larger, with mul-

tiple-unit control. . . . . . . . . . . . . . . . . . . . . . . 16.00 350 
Owing to the fact that alternating-current equipments have 

not yet been standardized, the lecturer could not give very 
definite figures. In general, a. c. motor equipments would ap
pear to cost about $25 per horse-power for all sizes from 75 
ho to 150 hp. The weight of the 75-hp equipment averages 
ooo lbs. per horse-power, and that of a 175-hp equipment 750 
lbs. per horse-power. These weights include the controlling 
equipment, transformers, wiring, etc. 

DATA ON DIRECT-CURRENT LOCOMOTIVES 
Approximate 

Type W eight Cost Per Ton 
Low speeds, geared or gear less. . . 100 tons or more $300 to $350 
High speeds, gear less. . . . . . . . . . . . 75 tons 9r more 350 to 400 

Regarding the relative cost of maintenance, Mr. A rmstrong 
stated that cars equipped with two 125-hp direct-current motors 
can be maintained for approximately $.or per car-mile, this cost 
including maintenance, inspection of the motors and control, 
car bodies, trucks, painting, varnishing, etc. Of this $.or per 
mi le, he estimated that the electrical equipment amounted to 
$.003. On a four-motor equipment the cost per car-mile of 
the electric equipment woul? be $.004 to $.0045. 

In considering locomotive maintenance, Mr. Armstrong com
pared the annual maintenance charge of the average steam 
locomotive with the record made by the two 40-ton electric 
locomotives running between Buffalo and Lockport. Each of 
these electric locomotives, which have been in service for the 
past four years, has cost $170 annually. Since each locomo
tive made 35,000 miles per year, the maintenance charge 
amounts to $.00485 per mile as against the steam locomotive 
average of $.06. The New York Central electric locomotive 
which is undergoing a 50,000-mile endurance test run has al
ready covered half of the distance with an average mainte
nance cost of $.017 per locomotive-mile, and this at speeds up 
to 80 m.p.h. and with loads sometimes as high as 450 tons. It 
is expected that the second 25,000 miles will show an even 
lower maintenance cost. 

CHANGES IN THE RULES ON CAR WIRING 

As stated in the last issue of this paper, a meeting of the 
Underwriters' National Electrical Association was held Dec. 6 
in New York to consider changes in the National Electric 
Code. The only change in the rules in regard to car wiring 
was in Rule 32 g, 2, which was changed on the recommenda
tion of the committee on car wiring, to read as follows: 
"Heaters to be constructed with a protecting ventilated metal 
casing providing an air space of not less than 2 ins. on all sides 
of the resistances. Heaters to be so located that the resistances 
will be not less than 4 ins. below the under side of the seats or 
from any woodwork, unless the under side of the seat, or such 
woodwork, is protected by not less than ¾-in. fire-resisting in
sulating material, or .04 sheet metal, with r-in. air space be
tween the sheet metal and the seats or woodwork." This is 
the only change made in the rules on "Car ·wiring and Equip
ment of Cars" in the National Code, and since a revised edi
tion of the Code will not be published until after the next 
meeting of the Underwriters' National Electric Association in 
1907, it might be well for those interested to make this change 
in their editions of the Code. 

SINGLE-TRUCK CARS FOR PEORIA 

The Central Railway Company, of Peoria, Ill., has just re
ceived from the American Car Company eighteen single-truck 
closed motor cars similar to a number furnished by the same 
company several years ago. The platforms of these cars, as 
the illustration of the exterior shows, are clos_ed at one side, so 
that the entrance is from the rear only. It will be noticed that 

SINGLE-TRUCK CAR USED IN PEORIA 

there are two window openings at the closed side of the plat
form, and that the one next to the car body is provided with a 
wooden panel as well as a sash. This is for the purpose of ex
cluding the light which comes through the side ·windows at 
night and is reflected by the glass of the sash in front of the 
motorman, and which would prevent him from seeing the road
way clearly. Curtains are also provided for the sashes and 
doors at the car ends for the same purpose. The platforms 
are 5 ft. long from the end panels over the vestibule sheathing, 
,md are used to increase the standing space of the car. The 
destination signs on the hoods a re placed at an angle. so that 
they may be read from the side as well as from the front of 
the car. The window sashes of the car are in two sections, 
with the upper stationary and the lower arranged to drop into 
pockets in the side walls, which have hinged covers. The in
teriors are finished in cherry and the head linings are of bird's
eye maple. 

The general dirnens_ions of the cars are as follows: Length 
over end panels, 20 ft.; over crown pieces, 30 ft.; from end 
panels over vestibules, S ft. ; width over sills, 7 ft., and over 
posts at belt, 7 ft. 8 ins.; sweep of posts, 3 ins.; from center to 
center of side pieces, 2 ft. 9¼ ins.: size of side sills, 4¾ ins. x 
7¼ ins.; end sills, 3¾ ins. x 9 ins. The sill plates are on the 
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outside of the sills and are 7 ft . x ¾ in. ; thickness of corner 
posts, 3¾ ins., and side posts, 2¼ ins.; height of platform 
steps, 13J/g ins., and from step to platform, 12 ins . 

••• 
THE ALLIS-CHALMERS STEAM TURBINE 

The recent starting up of a steam turbine at the Washington 
Street power house of the Utica Gas & Electric Company, 
Utica, N. Y., calls attention to the fact that this is the first 
turbine to be put into operation by the Allis-Chalmers Com
pany, which has recently entered the steam turbine field. The 
turbine outfit installed at Utica is shown in the accompanying 
Fig. r. 

This turbine is rated at 1500-.kw normal load, and runs at a 
speed of 1800 r.p.m. It is direct coupled to an Allis-Chalmers 
two-phase, 60-cycle, revolving-field alternator, operating at 
2500 volts. The unit has a continuous overload capacity of 25 
per cent, with a three-hour, 50 per cent overload capacity 
without exceeding a safe generator temperature, and capable of 
a roo per cent safe momentary overload. Artificial ventilation 
by means of an electrically-driven fan blower will, however, 
enable the unit to be run safely beyond its rated overload ca
pacity. The turbine follows the well-known Parsons type, 
which has proven itself eminently successful in numerous in
stallations both here and abroad. T',e Allis-Chalmers con
struction, however, embodies a number of fe1.tures which are 
new in this country, and which are claimed by the builders to 
be distinct improvements. 

The chief distinguishing feature of this construction is the 
blading, which, while it is of the Parsons reaction type as re
gards the principle of operation, differs in mechanical con
struction in a number of essential details. The roots of the 
blades are formed in dove-tail shape by special machinery, and 
are inserted in slots cut in foundation or base rings, th ese slots 
being formed by special machine tools in such a way as to 
exactly conform to the shapes of the blade roots. The founda
tion rings themselves are of dove-tail c;hape in cross section , 
and are inserted in dove-tailed grooves cut in the turbine cyl
inder and spindle respectively, in which they are firmly held 
by key pieces, much in the same way that the well-known 

in steam turbine design is one upon which much thought has 
been expended by various inventors, and the company building 

FIG. 2.- I L L USTRATING THE METHO D OF FASTENING T H E 
BLADES A S W ELL AS T H E CHANNEL-SHAPE D SHRO U D RING 

F I G. 1.-VIEW O F THE TURB O-GENERATO R SET INSTALLED F CJR T H E UTICA GAS & ELECTRIC COMPANY 

"Lewis bolt" is fastened. In order to furth er insure the in
tegrity of the construction, the key pieces or rings after being 
driven into place are upset into undercut grooves. 

Another noticeable feature of the blading is the method of 
reinforcing an<l protecting the tips of the blades. This point 

this type claims that the construct ion employed by it success 
fully solves all difficulties. In fo rming the blades a shouldered 
proj ection is left at the tip. This is inserted in a slot punched 
in a shroud ring, th e slots being punched by special machinery 
in such a way as to produce accurate spacing and at the same 
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time form the slots so that they will give the proper angles to 
the blades independent of the slots in the base ring. After 
the blade tips are inserted in the slots in the shroud rings they 
are riveted over by specially arranged pneumatic machinery. 

The shroud rings are made in channel shape, with outwardly 
projecting flanges , wh ich, after assembly in the turbine, are 
turned and bored to give the necessary working clearance. 

FIG. 3.-VIEW OF THE TURBINE BLADING 

enables the working clearance to be made smaller than in the 
case of naked blade tips; without danger in case of accidental 
contact, thus reducing the leakage loss to a minimum, the leak
age past the blade tips being the principal source of loss in the 
steam turbine. As to the safety from damage in case of acci
dental contact, it is claimed that this has been proven by ex
periment with act~al blading, by throwing the bearings out of 
center so as to produce contact, without detrimental results. 
An incidental advantage claimed for this construction is that 
if by chance a blade should prove defective, it is so held in 
place by the shroud ring that it cannot possibly work loose and 
produce damage. 

By the metho.d of construction described, the entire blading 
is produced by machinery, thus eliminating the personal equa
tion which enters into bladin"g done by hand work, which de
pends upon the skill of the individual workmen. Besides in
suring that every blade is securely fastened, all blades are 
necessarily set at exactly the designed angle and pitch, the 
openings between blades, upon which in great part the eco
nomical performance depends, being absolutely uniform. The 
blading is made up in half rings in the blading shop and is 
carefully inspected before being inserted in the turbine. 

Fig. 2 shows tlie general scheme of the blading, illustrating 
the method of fasteqing the blades as well as the channel
shaped shroud ring. Fig. 3 is from a photograph of blading, 
showing the character of the construction as well as the 
uniformity of the work. Fig. 4 shows a turbine spindle of the 
same size as that of the Utica turbine, this illustration having 
been taken in the West Allis shops of the turbine builder. 

Another special feature of this turbine will be noticed by re
ferring to Fig. 4, viz., the absence of the usual low-pressure 
"balance piston," the illustration showing only two balance 
pistons instead of the three pistons formerly used in this type 
of turbine, where it is said to have been found difficult to pro
duce a balance piston of the size required for balancing the 
low-pressure stage of the turbine and at the same time make it 
sufficiently rigid to run with the necessary small working clear
ance. In the Allis-Chalmers construction there is, however, a 
third balance piston, but instead of being at the high-pressure 
end of the turbine, as formerly arranged, it is at the low
pressure end, and as it is smaller than the large end of the 

FIG. 4.- SPINDLE OF 1500-KW STEAM TURBINE 

The fl anges of the channels are made so thin that, although 
amply sufficient fo r stiffness, the shroud ring does not have the 
disadvantage of a solid shroud which acquires a dangerous 
temperature by friction in case of an accidental contact of the 
rotating and stationary parts. It is claimed for this construc
tion that the blades are st iffened against the effect of vibration 
in a much more substantial manner than by any other means 
thus far employed, while the use of a protecting shroud ring 

spindle, it is hidden from sight in the illustration. By making 
this piston in such a way that its circular area is equal to the 
annular area of the pistons used in the older construction, the 
low-pressure balance piston is made much smaller. Instead of 
reducing the leakage past this piston by means of "dummy 
packing," as in the high-pressure and intermediate pistons, 
and as used in the low-pressure pistons of the older construc
tion, a labyrinth packing of radial baffiing type has been 
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adopted, thus eliminating small axial clearance in this turbine. 
A considerable advantage is claimed for this construction in 
permitting of the use of smaller working clearances in the 
high-pressure and intermediate balance pistons. 

There are a number of other points of improvement claimed 
for this type of turbine which will not permit of description 
within the space of the present article. These include details 
of spindle construction, governing mechanism, lubrication and 
other minor features. 

The alternating-current generator of the Utica outfit, which 
also is deserving of a more de tailed description, has for one 
of its most noticeable features the substantial design of the 
revolving field, providing great strength and at the same time 
giving the thorough ventilation which is essential. Particular 
attention has been paid to the insulation, as may be inferred 
from the fact that the armature was subjected to an .alternating
current insulation test of 10,000 volts for 15 minutes. 

The Allis-Chalmers Company, in entering the steam turbine 
field, effected an alliance with the Turbine Advisory Syndicate 
of England, thereby securing the co-operation of the firms 
therein interested, including Willans & Robinson, the high
speed engine builders, of Rugby; Yarrow & Company, the 
torpedo boat builders, of the Isle of Dogs, London; and the 
Neptune Shipbuilding Works, of Walker-on-Tyne. The Utica 
turbine, in fact, was built for the Allis-Chalmers Company by 
Willans & Robinson, to whom a number of turbine contracts 
were sub-let by the Allis-Chalmers Company before the latter 
had installed its turbine-making machinery. 

An agreement has more recently been effected with the 
Hon. Charles A'. Parsons, C. B., for the interchange of 
data, thereby giving to the Allis-Chalmers Company the benefit 
of the experience of Mr. Parsons, the inventor of this type of 
turbine, and to whose engineering ability and indomitable en
ergy the evolution and present state of perfection of the sue-

"NEW CARS FOR THE CLEVELAND & SOUTHWESTERN 
TRACTION COMPANY 

The Cleveland & Southwestern Traction Company, of Cleve
land, has received the first of fifteen cars ordered some time 
ago for the through runs on its main lines. Ten of the cars 

INTERIOR VIEW OF NEW CLEVELAND & SOUTHWESTERN CAR 

are being supplied by the St. Louis Car Company and five by 
the Ni les Car & Manufacturing .Company. They are prac
tically identical, and the illustrations herewith are some of the 
Ni les ca rs. The latter were ordered by Charles F. Johnson, 
of Buffalo, N. Y., who sold them to the Cleveland & South
western Traction Company. 

In line with the growing policy of all interurbans in that 

PLAN OF LATEST TYPE OF INTERURBAN CAR ADOPTED BY THE CLEVELAND & SOUTHWESTERN TRACTION COMPANY 

cessful steam turbine are principally due. The Allis-Chalmers 
Company has also secured rights under Mr. Parsons' patents 
for marine turbines and turbo-compressors and blowers. 

At present the company is building its steam turbines in its 

district to carry baggage on all cars, these cars have three 
compartments. They are 51 ft. 8 ins. long over buffers; ex
treme width, 8 ft. 6 ins. The baggage compartment is com
bined with the vest ibule, having a 40-in. baggage door at each 

AN EXTERIOR VIEW OF ONE OF THE CLEVELAND & SOUTHWESTERN TRACTION COMPANY'S LATEST INTERURBAN CARS 

engine works at West A llis. The growth of the business, how
ever, has led to a large extension of the works, amounting to a 
practical doubling of the present plant. A considerable part of 
the extension will be devoted to the manufacture of turbo- gen
erator sets, one of the three manufacturing buildings being 
given up to the exclusive manufacture of the turbines. 

side, but without passenger entrance, as all cars are run one 
way. The motorman is separated from the baggage by heavy 
iron railings extending from floor to deck sills. The hot-water 
heater is at the left-hand side .. and is cared for by the motor
man. Next to the baggage vestibule is a smoking compartment 
occupying the space of four side windows, the door between 
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the smoker and baggage compartments being at the right side, 
with long seat against the bulkhead. The main passenger com
partment is 22 ft. 9 ins. long, with toilet room in the rear left
hand corner. The rear vestibule has passenger ent rance, with 
double steps at each side. There are no double doors whatever 
in the car , there being a single sliding door for entrance at the 
rea r end of the car and single swinging door at each side of 
rear vestibule, with swinging doors between each compart
ment. The center si lls are 6-in. steel I-beams, and the side 
sills are double, having heavy steel plates between, the inter
mediate sills being of 6-in. x 3¾-in. yellow pine. All sills ex
tend from the rear end sill under the vestibule to the front 
buffer, as the rear platform is dropped 6 ins. below the car 
floor. 

The interior finish and furni shings are particularly hand
some, polisheq plate glass being exclusively used, except the 
deck sash and upper side windows, which are cathedral art 
glass. The interior finish is solid mahogany, having smooth, 
plain panels without raised work so as not to collect dust, and 
which are easi ly cleaned, the main panels being outlined with 
neat inlay of colored woods. The ceiling is full Empire style, 
decorated in green and gold, and fitted with holophane globes, 
each containing four incandescent lamps. The seats are Hale 
& Kilburn No. 3-C style, green plush, with stationary backs of 
the high head-roll style and with mahogany seat arms along 
the aisle. As it is intended to run the car but one way, it was 
not considered advisable to have the backs reversible. 

The cars are mounted on Baldwin extra heavy M. C. B. 
trucks with 7-ft. wheel base, and carry four Westinghouse No. 
I 12 motors with L-4 controller and single-end control. The 
t rucks are of special design, embodying ideas of C. N. Wil
coxon, general superintendent of the Cleveland & Southwest
ern Traction Company. The wheels were made by the Stand
ard Steel Company, and are of forged steel, 37 ins. in diameter. 
They are equipped with Christensen 2-B air brakes and heated 
by Smith heaters. All of this equipment was purchased for 
the company by Charles F. Johnson, of Buffalo, N. Y. 

ADDITIONAL ROLLING STOCK FOR LAKE SHORE ELECTRIC 
RAILWAY 

T he Lake Shore E lect ric Railway Company, of Cleveland, ' 
has closed contracts for ten new interurban cars. T hey are 
intended for its limited service between Cleveland and Toledo, 
r20 mi les, and while following the company's standard as 
closely as possible, they will be de signed for a maximum seat
ing capacity. It is the intent ion to precede each limited car 
with a baggage car, so th at the new cars wi ll not be equipped 
with baggage compartments. The contract for car bodies was 
awa rded to J. A . Hanna & Company, of Cleveland, general 
sales agents for the Niles Car & Manufacturing Company. 
T he cars will be 52 ft. long, seating fifty-four passengers; 
twelve in the smoker. They will be fini shed in cherry, have 
semi-Empire cei lings, Pullman type windows with art glass 
above, and Hale & K ilburn leather upholstered seats. T hey 
will have type M controllers and will be mounted on Baldwin 
heavy interurban trucks fitted with four Westinghouse No. 121 
motors. T he cars w ill be equipped with storage batteries for 
ope rating the headlight and two lamps in the car, which are 
automat ically switched on if the trolley leaves the wire, th e 
batteries also taking care of the Lintern car signal marker and 
classi fi cation lamps with which they will be equipped. This 
system gives all the signals required for the classification of 
t ra ins, and provides for rear end marker lamps. On the cars 
two red lenses wi ll be fixed in the panel above the vestibule 
windows, with a small incandescent lamp behind each lense. 
The lamps are in multiple connection with each other. On the 
front end are green and white lenses fixed in the panel above 
the vestibule windows, with a lamp behind each lense. The 
va rious signals are controlled by separate switches. 

TELEPHONE SWITCHBOARDS FOR INTERURBAN RAILWAYS 

The telephone has been in use for several years by inter
urban railway systems for despatching trains, but it is only 
within a recent period that the value of private telephone sys
tems connecting the central offices with the shops, power hom,es 
and stations has been fully appreciated .. For the latter service 
the Fisk-Newhall Company, of Chicago, has placed upon the 
market the switchboards shown in the accompany illustrations. 

SELF-RESTORING DROP 

The smaller of these has a capacity of twenty-five stations or 
telephones, and, as may be inferred from the form in which it 
is built, is designed for systems where the calls are not suffi
ciently frequent to require the constant attention of an opera
tor. Calls on the board are readily answered by any of the 
office force nearby as easily as with an ordinary telephone. 

For telephone needs beyond the capacity of this board. 
the company manufactures a cabinet of fifty-station capac
ity. Thi s, as may be observed in the illustration, is built 
for a constant attendant, being constructed with pendant trans
mitter and head telephone. The "Fi-ne" 
tubular drop used on the switchboards 
is the outcome of years of study by Mr. 
Fisk, who, it is stated, is the inventor 
of the first self-restoring drop. A prime 
feature of the switchboards is the steel 
frame drop cabinet which holds the 
drop absolutely rigid, and yet permits 

SWITCHBOARD FOR FIFTY TELE
PHO NES 

SWITCHBOARD F O R 
TWENTY-FIVE 
TELEPHONES 

its removal at the front by simply loosening a screw. Messrs. 
Fisk and Newhall claim that the.ir equipments are simple, sen
sitive, efficient and durable beyond any similar telephone appa
ratus yet offered, and are ready to make installations for a 
thorough trial on any electric raihYay. 
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FINANCIAL INTELLIGENCE . 

W ALL STREET, Dec. 14, 1905. 
The Money Market 

The money market ruled decidedly strong during the past week, 
rates for all classes of accommodations making new high r ecords 
for the year, a s a result of a continued heavy demand for fun ds 
both from local and Olit-of-town sources, and a complete wiping 
out of the surplus r ese rves of the New York City banks for the 
second time within th e past month. At the beginning of the 
week the h eavy requirements, in connection with an active stock 
speculation, sent the price of call money up to 28 per cent, the 
highest point at t ained since September, 1902, while short time 
accommodations commanded a premium. The local banks prac
tically withdrew from the situation, but the announcement that 
the Secretary of the Treasury would anticipate the payment of 
January interest in government bonds, amounting to between 
$4,000,000 and $4,500,000, together with the influx of considerable 
amount s of funds from the interior and from Canada, were re
fl ect ed in a g radua l decline in the ca ll loan quotations. Inter
national h ouses also loaned freely again st exchange transactions. 
From the h igh rate quoted above, call money declined to 3 per 
cent, but subsequently it advanced to 8 per cent, which was the 
final quotation. The time money market continued decidedly 
strong throughout, and at the close rates for all maturities ruled 
practically unchanged from those prevailing ea rlier in the week. 
Six ty-day money commanded a per cent and a commission, 
equivalent to 8 per cent, while three and four months' accom
modations were diffi cult to obtain at 6 per cent. For six months' 
maturities s ½ per cent was strongly bid, with littl e offered under 
6 per cent. Commercial paper was practically at a standstill, mer
chants generally securing necessary requirements direct from 
their respective banks. · The minimum rate was s¼ for the very 
best indorsed bill s receivable. The foreign exchange market has 
been irregular, rates being influenced almost entirely by th e fluc
tuations in call money quotations. The E uropean markets have 
ruled easier, especially at London and at Paris, owing to the im
provem ent in the Russian situation. At Berlin , however, the 
market has ruled decidedly firm, the Imperial Bank of Germany 
advancing its discount rate to 6 per cent. The statem ent of the 
associated banks published on last Saturday was rather di sap
pointing. Loans decreased $7,561,500, as a r esult of the ext ensive 
operations in the money market by foreign houses. The decrease 
in cash amounted to $7,546,100, which was considerably more 
than expected. The r eserve r equired was $3,734,200 less than last 
week, which, deducted from the loss in cash, r esulted in a r educ
tion in the surplus reserve of $3,81 r,900, leaving a deficit of $246,-
525, as against ·a surplus of $9,365,200 in th e corresponding week 
of 1904, $8,007,975 in 1903, $8,386,900 in 1902, $5,455,025 in 1901, 
and $6,325,375 in 1900. At the close, all indi cations pointed to a 
continued firm market until after the turn of the year. It is gen
erally conceded that the position of the loca.l institutions h as been 
materially strengthened during the week by the h eavy r ece ipts 
o f funds from the interior , but at the same time prepara tions must 
soon be made for the J an. r interes t and dividend di sbursements, 
which promise to break all previous r ecords, and which will be 
sufficient to check any decided easing off in rates for mon ey. 

The Stock Market 

Despite an advance in the call money rate to the highest point 
attained in three year s, and a complete wiping out of the surplus 
rese rves of the New York City banks, which, under ord inary cir
cumstances would have r esulted in great demoralization in the 
stock market , speculation on the stock exch ange during the past 
week continued to broaden and strengthen in a mann er little short 
of astounding. It is true that the genera l public still r efrained from 
taking an active hand in regulating the course of valu es, but at 
the same time there were unmistakable ev idences of a considerable 
influx of this important element. This, together with the fact that 
stocks are at present concentrated in unusually strong hands, which, 
therefore, necessitates extraordinary happenings to dislodge them, 
accounts, to a great extent for the failure of security valu es to 
yield under the depressing influ ences above noted as well as for the 
really sensational advances that took place in certain part s of the 
list. Additional reasons for thi s state of affairs were, however, 

found in a belief that the splurge in the money market was to some 
extent not genuine, and that within a comparatively short time con
ditions will have become considerably and permanent;ly easier. As 
a matter of fact, toward the close of the week there was a distinct 
let up in the tension that prevailed in the call money market earlier, 
and leading bankers express the firm conviction that after th_e first 
of the year rates will rule much lower than at present. This of 
itself was an encouraging feature of the speculative situation, but 
there were others of a similar nature. Chief among these, no doubt, 
was the disposition to devote more attention to the higher grade 
industrial and standard railway shares, which was reflected not 
only in greater activity but also in substantial advances in a num
ber of such stocks. One of the principal reasons for the increased 
demand for rai lroad issues was the excellent condition reported for 
the winter wheat crops, while another was a disposition to regard 
the Cincinnati, Hamilton & D ayton affa ir as a help rather than a 
deterrent to the general railroad situation. A better tone to the 
foreign securities m arkets, due chiefly to a sharp r ecovery in Rus
sian Government bonds, likewise proved a help, as did also the con
tinued prosperity of all leading industri es in this country, the most 
notable instance of which is the copper metal trade, where prices 
both for immediate and future delivery rose to the highest figures 
attained since 1899. The stocks of the Southern coal and iron com
panies still occupied posi t ions of prominence, on account of more 
talk of a probable merger of these properties, while the copper 
stocks, for reasons just given, and the United States steel securities 
also attracted more att ent ion than of late. However, such issues 
as Union Pacific, St. P aul, Reading, New York Central and Penn
sylvania moved prominently forward in the closing days of the 
week, and as above stated the attention given to these constituted 
one of the most hopeful signs for the future of the market in 
general. 

Speculation in the local traction issues was comparatively quiet, 
and fluctuations in prices were generally narrow and in sharp con
trast with those that have r ecently taken place, especially in the 
case of Brooklyn Rapid Transit. The week was remarkably free 
of developments of one character or another in connection with 
these properties, and for the time being the disposition appeared 
to be to r efrain from an ext ensive speculation in th em. 

Philadelphia 
Moderate activity developed in the traction stocks this week, and 

although prices displayed some irregularity as a r esult of profit
taking sa les, the general tone of the m arket was firm. Interest 
again centered in the speculative issues, of which Philadelphia 
Rapid Transit was the feature. From 32 at the opening the price 
ran off to 31 ¾, but later it advanced sh arply to 33¼ on good buy
ing. At the close heavy selling for New York account carried the 
price to 32½, but the buying on the decline was considered ex
cellent. Upwards of 17,000 shares were traded in . Philadelphia 
Company common was exceptionally weak, the price declining 
steadily from 52¼ at the opening to sr:¼ , which was the closing 
figure. About 5000 shares changed hands. The preferred sold at 
49¼ and 49¼ for several hundred sha res. Philadelphia Traction 
was quiet but strong, odd lots of the stock selling at 100¼ and 
100¼. U nion Traction held firm around 63 during the early part 
of the week, but later sa les were made at 62, ex. the quarterly 
dividend. About 1000 shares were dea lt in. Other transactions 
included Fairmount Park Transportation at 17 and r6 ½, Railways 
General at 6¼ and 6¼, United Companies of New J ersey at 272 
and 271, A merican R ailways at 52¼ and 52½ , Consolidated Trac
tion of New J ersey at 82½ and 82¾ . Roch est er Railway & Light at 
120, and U nited Traction of Pittsburg at SI. 

Baltimore 
The market fo r traction issues at Baltimore were extremely dull 

and heavy. United Railway issues, which have di splayed consider
able activity of late, rul ed unusually quiet , and prices for both the 
4 per cents and the incomes su stained fractional losses. About 
$20,000 of the former were traded in at 92¼ and 92½, while the 
dealings in the incomes aggrega ted only $40,000, all of which so ld 
at 65. T he trust receipts rep resenting incori1e bonds deposited we re 
pressed for sale, $25,000 changing hands at 64½ and 64. Other 
transactions were U nited Ra ilway free stock at 15, 632 deposited 
stock at 15¼ and rs¾, $5,000 City & Suburban 5s a t r 12¼, $7,000 
Virginia E lectric R ai lway & Development ss at 99¼, and $7,000 
Washington City & Suburban 5s at 106½ . 
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Other Traction Securities 
The Chicago market continued dull, trading being restricted to 

some extent by the prevailing high rates for money. A feature of 
the dealing was a sale of a small lot of City Railway at 200, a de
cline of 5 points as compared with the last previous call. Chicago 
Union Traction preferred sold at 40 for roo sha res, which is 
2¼ below the last previous call. North Chicago sold at 85 and 83 
for odd lots. The elevated issues generally di sp layed firmness. 
Metropolitan common rose from 27 to 28 on purchases of about 300 
shares, while several hundred shares of the preferred brought 70 
and 69½. Northwestern Elevated common brought 24, and the 
preferred sold at 63. South Side held firm at 97, nearly 300 shares 
changing hands at that price. Chicago & Oak Park common sold 
at 6, and the preferred at 23 and 22¾. The feature of the Boston 
market was th e activity in Massachusetts Electric issues. At the 
opening the common sold at 16½, but later the price ran off, and 
closed at rs¾; while the preferred, after selling at 6o, rose sharply 
to 62¼. In the final dealings there was a reaction to 61, which was 
the closing figure. About 800 shares of the common, and about 
1000 shares of th e preferred stock, changed hands. Boston Ele
vated sold at 152 and 153. Other sales included Boston & Worces
ter preferred at 74 and 75, West End common at 98½, preferred at 
rr4 and 113½, and one $1,000 bond of 1915 at 102¼ . In the N ew 
York curb market Interborough Rapid Transit has displayed mod
erate activity and firmness. Early in the week several thousand 
shares changed hands between 2II and 212, but later the price 
dropped to 209 ex. the 2 per cent dividend. At the close there was 
a partial recovery to 210. In all nea rly 4000 shares were traded 
in. New Orleans Railway issues were in good demand, but even 
at the higher prices ve ry little stock came upon the market. Of 
the common, 300 shares sold at 38, and 500 of the preferred brought 
84 and 85. The 4½ per cents sold to the extent of $51,000 at 90. 

Security Quotations 
The following table shows the present bid quotations for the 

leading traction stocks, and the active bonds, as compared with 
last week : 

D ec. 6 Dec. 13 
Amen can Railways ......................... ......... ...... ...... *521/s 
Boston Elevated ......................... ........................ 152½ 
Brooklyn Rapid Transit . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 85 
Chicago City ............................... ....................... 200 
Ch icago Union Traction (common)............................. 10¾ 
Chicago Union Traction (preferred) ........... . ........ . . . ..... . 
Cleveland Electric . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 83 
Consolidated Traction of New Jersey............................ 81 
Consolidated Traction of New J ersey 5s ........................ 108 
Detroit United . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 92¾ 
Inter borough Rapid Transit .................................... 211 
International Traction (common) ................................ 35½ 
International Tracti on (preferred) 4s .............. ..... .. . . . . . . . . 75½ 
Manhattan Railway .................... ........................... 163 
Massachusetts Electric Cos. (common)........... ............... 15 
Massachusetts Electric Cos. (preferred).......................... 59 
Metropolitan Elevated, Chicago (common)...................... 28 
Metropolitan Elevated, Chicago (preferred) ..................... 70 
Metropolitan Street ................. ............................. 117¾ 
Metropolitan Securities . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 72¼ 
New Orleans Railways (common), 'vV. I. ....................... 37 
New O rl eans Railways (preferred), W. I........................ 84 
New O rleans R ailways, 4½s .................. .............. . ..... 90¾ 
North American ....................... . .......................... 100 
North Jersey Street Railway . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 251h 
Philadelphia Company (common) ................................ 521/s 
Philadelphia Rapid Transit . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 31¼ 
Phi ladelphia Traction ...................... ...................... 100½ 
Public Service Corporation 5 per cent n otes .................... 95 
Public Service Corporation certificates . . . . . . . . . . . . . . . . . . . . . . . . . . 65 
South Side Elevated (Chicago)......... ......................... 96 
Third Avenue ................... .................................. 122 
Twin City, Minneapolis (common) .............. . ..... .. .. ...... 114 
U nion Traction (Philadelph ia) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 62½ 
West End (common) .................. ........................... 97½ 
West End (preferred) ................. ... . ........... . ........... 113½ 

* Ex-dividend. W. I., when issued. 

Iron and Steel 

52½ 
153 
86 

200 
11¾ 

83 
81 

107½ 
94¼ 

*210 
35½ 
75½ 

163 
15 
60 
27½ 
70 

118¾ 
73½ 
38 
84½ 
91 

100 
25½ 
51% 
32½ 

100¾ 
95 
66 
97 

121 
114¾ 

62 
98 

113½ 

According to the "Iron Age," the Lake Superior ore m arket has 
furnished in the past week one of the most remarkable develop
ments of this record-breaking year. At the end of the first week 
in December, with cargoes of 1905 ore st ill coming down the lakes, 
it was authoritatively estimated that nearly 90 per cent of the 
merchant ores to be mined in r9o6 had been sold. Counting the 
ore of consumers having their own mines, and of consumers re-

ceiving ore on l01;g-time contracts, there has now been placed 95 
to 96 per cent of all the lake or available for next year. The 
eagerness of buyers has taken sellers by surprise. Returns from 
the shipping ports show that the water shipment this year ag
gregates 33,473,761. A dding all-rail shipments this indicates total 
shipments for the current year of 34,100,000 tons, a record out
put, which compares with the maximum 22,757,121 gross tons in 
1902, and an average of 23,500,000 tons for the past four years. 

• • • 
MICHIGAN PROPERTY LIKl:.LY TO CHANGE HANDS 

Plans are making for the transfer of the control of the Muske
gon Traction & Lighting Company, of Muskegon, Mich., from the 
eastern owners to other interests. It is said that the new owners 
will be the Grand Rapids-Muskegon Water Power Electric Com
pany, but this has not been verified. The power company is pre
paring to market power, which it will manufacture at its dams on 
the Muskegon River, in Muskegon and in Grand Rapids. It will 
also furnish power for the operation of the Grand Rapids, Grand 
Haven & Muskegon Railway, and could operate the traction lines 
and lighting plant in that city much more economically than the 
present management. Preparatory to the sale, which it is planned 
to consummate early in December, F. A. Nims, president of the 
Lighting & Traction Company, has petitioned the Council for an 
amendment of its franchise for the traction lines. The present 
franchise has no definite term to run and does not provide for the 
transfer of the franchise to other parties. The city is seeking 
along with the granting of the request of the traction company, 
that the franchise run for twenty-five years from Jan. 1, 1906, for 
the right to demand a IO-minute service in place of the 20-minute 
schedule on which cars are now operated, when the Council shall 
deem it necessary. It may also ask for a reduction from the rate 
of $76 now charged for street lights and also of the gas rate. The 
business management of the property, when the transfer is made, 
will remain as at present with local stockholders. The company is 
capitalized at $6o6,ooo. 

AUGUST At GA.t SYSTEM SOLD 

The Augusta Railway Company and the Augusta-Aiken Electric 
Railway have passed out of the hands of the Williams-Mittendorf 
people into the hands of James U. J ackson, of North Augusta, and 
the syndicate which he represents. Hampton Terrace Hotel and 
hundreds of acres of land in North Augusta are included in the 
sale. It will be recalled that these interests were once in the hands 
of Mr. · Jackson, he having built the Aiken line and the Hampton 
Terrace Hotel, and organized the North Augusta Land Company. 

; CHANGE IN CONTROL OF A LONG ISLAND RAILROAD 

It is stated that the Belmont interests, which own the New York 
& Queens County Railway, have acquired control of the Long 
Island Electric Railway Company, of Jamaica, N. Y. This line 
is about 27 miles in length, and is the successor: to the New York 
& North Shore Railway Company, and connects Brooklyn, Queens, 
Jamaica and Far Rockaway. It owns about forty-six cars. The 
president of the company is Charl"es A. Porter, of Philadelphia. 

EARNINGS OF APPLEYARD PROPERTIES 

The report of the receivers of the Appleyard properties just filed 
with the United States Court, shows that all of the Appleyard lines 
h ave a net surplus over the operating expenses for the month of 
October. The figures do not g ive the amount of the bonds or the 
amount of interest due on the same, consequently there is no 
telling from the part of the report published just what shape the 
va rious roads are in. The following is the report of the recei \·ers 
as to earnings : 

"Th e Central Market Street Railway Company: Gross earnings, 
$12,729.27; for 1904, $9,055.42; for ten months, $120,810.32; surplus 
fo r October, $1,149.98; for ten months, $10,216.1 8. 

"The Columbus, London & Springfield line: Gross ea rnings, 
$21,278.41; for October, 1904, $19,026.20; for ten months, $186,109.-
05; surplus for month , $5,288.83; fo r t en month s, $52,142.33. 

"The Urbana, Bellefontaine & Northern line: Gross earnings 
fo r month , $2,207.15; fo r ten months, $19,426.01: net income for 
month, $317.19; for ten months, $3,174.10. 

" Columbus, Grove City & Southwestern: Gross earnings for 
month , $4,343; for ten months, $38,200.86; surplus fo r month, 
$896.61 ; for ten months, $4,936.95. 

"Dayton, Springfield & Urbana: Gross earnings for month, 
$20,123.35; for ten months, $186,279.05; surplus fo r month, $3,260.-
97; for ten months, $41,010.96." 
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ANNUAL REPORT OF THE MASSACHUSETTS ELECTRIC 
COMPANIES 

The report of the Massachusetts Electric Companies for the 
year ending Sept. 30, 1905, as presented to the sto·ckholders by 
Gordon Abbott, president of the company, shows earnings as 
follows: 

Gross receipts ... • .................... . 
Operating expenses ................. . 

1905 
$6,734,127 
4,456,303 

Net earnings ..................... $2,277,824 
Fixed charges . . . . . . . . . . . . . . . . . . . . . . . . 1,543,514 

Surplus ......................... . 
Dividends ........................... . 

Surplus .................... _ ..... . 

$734,310 
372,448 

1904 
$6,380,863 
4,479,520 

$1,901,342 
1,462,626 

The profit and loss statement we compare with previous years 
as follows: 

1905 
Dividends on stock owned ...... . . . .. .. .• $372,540 
Miscellaneous interest on notes . . . . . . . . . . . 77,029 

Total income ........ .. .. ... ......... $449,569 
Total expenses ............ . .. . ......... . 17,170 

Net income ......................... $432,399 
Interest on notes . . . . . . . . . . . . . . . . . . . . . . . . 127,400 
Four per cent on preferred stock ........ . 
Surplus ......... _........ . ..... . ......... 304,999 

Total surplus ........................ *$176,919 

1904 
$466,016 

105,181 

$571,197 
15,222 

$555,975 
121,500 
822,296 

def. 387,821 

$29,419 
*After $157,500 has b een charged out for discount on coupon notes. 

The general balance sh eet of the Massachusetts Electric Com
panies as of Sept. 30, 1905, compar es with previous years as 
follows: 

Assets- 1905 1904 
Sundry stocks in treasury . . .. . ........... $29,913,784 $33,026,744 
Stock deposits to secure notes .. ....... ... 7,086,000 2,711,000 
Cash . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 35,938 69,769 
Notes and accounts receivable . .......... . 
Due from other companies .............. . 
Cash to pay dividends ................... . 

1,305,350 
349,408 

668 

1,750,000 
54,170 
2,449 

Total ............................... $38,691 ,149 $37,614,134 
Liabilities-

Preferred stock ......................... $20,557,400 $20,557,400 
Common stock . ......................... 14,293,100 14,293,100 
Coupon notes ...... · .................... . 
Accounts payable ....................... . 
Accrued dividend on preferred ........... . 
A ccrued interest on not es ... . ........... . 
Dividends uncalled for . . . ............... . 
Discount reserve .. . .............. : ..... . 
Surplus . . .. . ... . ... . ................... . 

3,500,000 
2,187 

39,375 
668 

121,500 
176,919 

2,700,000 
l,390 

30,375 
2,249 

29,419 

Total .. .. ........................... $38,691,149 $37,614,134 

President Abbott, in presenting the r eport, said in part: 
''The weather conditions for th e year, in spite of the several 

warm spells durin g the summer , were not, o·n the whole, favor
able. The winter , while by n o m eans as severe as th e winter of 
1903-04, was still much more trying to stree t railway operation 
than any oth er winter since the Massachusetts Electri c Com
panies were fo rmed, as will be sh own by the foll owing table of 
fi gures of th e win ter expen se on th e lines during the past six 
years: 

1900 
1901 
1902 
1903 
1904 
1905 

$20,378.14 
17,293.54 
41 ,300.62 
43,459.24 

173,084.81 
82,658.38 

" These fi gures give only the am ount expended for th e rem oval 
of sn ow and ice, and do not include the amount expended for in
creased consumption of coal, o r for the repairs to equipment, 
power stations and cars, made necessary by a severe winter, 
which were especially costly last year. 

" One more fact remains tn be noted, which is that the past 
summer gave more than the usual proportion of stormy Sundays 
and holidays. The business done on Sundayfi and h olidays from 

May I to Sept. 30 amounts to more than 11 per cent of the total 
passenger business of the year. The earnings on th ose days 
amounted to $719,106.91 in 1904 and $724,554.94 in 1905, an in
crease of less than I per cent, while the increase in the total earn
ings for the same months amounted to $135,664.95, or 4½ per cent. 

"Since the publication of the last annual report, the new power 
station at Quincy has taken on the operation of practically the 
whole Old Colony Street Railway system. There was delay in 
securing an entrance for the transmission line into F all River, 
but since June 19, 1905, the Quincy stat ion has fu rnished all the 
power south of Boston, with unimportant ex ceptions. The re
sults have been : atisfactory. The economies r esulting from the 
consolidation of the scattered plants into 011e, and the employ
ment of the steam turbine have more than paid the interest on 
the money invested, and instead of being short of power, as was 
the condition of the line bebre th e completion of the Quincy 
plant, there is now a surplus large enough to take care of all the 
increase in business which is likely to occur in the next fi ve years. 
the electrical engineers of the sys tem ar e of opinion that furth er 
experience in operation and the adoption of improvem ents which 
are now being applied will r esult in substantial furth er savings. 
During the past year additional machinery has been installed in 
the stations at Woburn and Gloucester , and steam turbines are 
now being erected in the stations at Salem and Haverhill. This 
work when completed will , in the opinion of the engineers, give 
the Boston & Northern sufficient power to t ake care of any prob
able increase in th e business on that road during the next few 
years, so that the m atter of power m ay be considered as di sposed 
of for the present as far as capital expenditure goes; and th e cost 
per unit of producing this power has been reduced to a fi gure 
which is satisfactory. 

" In the last annual report a summary was g iven sh owing that 
$10,549,681.05 h ad been expended on the various properti es since 
you became interested in them. Durin g th e fi scal year ending 
with the 30th of Septemb er :ast , a total amount of $2,255,777.97 
was further expended for th e same purposes, as _fo llows: 
Track and line construction . ............ $741,301.20 
Cars, plows, rolling stock and electrical 

equipment . . ...... . .. . .... .. ...... . 
L and and buildings ... .. .............. . 
P ower stations and m achinery ......... . 
Sundry equipment .......... . .. . ...... . 

158,159.97 
52,730.96 

779,433.76 
19,908.73 

$1,751 ,534.62 
Track and Line reconstruction . . . . . . . . . . . . . . . . . . . . 504.243.35 

Total . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . $2,255,777.97 

"As against the above work, and some which was done in the 
previous fi scal year , the Board of R ailroad Commissioner s have 
authorized the issue at va rious t im es during the year of $700,000 
par value of stock and $500,000 par valu e of bonds, of the Boston 
& Northern Street R ailway Company, and $500,000 par value of 
stock and $500,000 par value of bonds of the O ld Colony Street 
Railway Company. Applica tion for an issue of a furth er amount 
of $200,000 par value of stock of the O ld Colony Street R ailway 
Company is now pending before the board, and it is the intention 
of both of the above-mentioned compani es to apply for permiss ion 
to issue furth er bonds as soon as this matter is settl ed. 

" In the last annual r eport it was st at ed that 'while improve
ments and a certain am ount of reconstruct ion must be necessary 
from time to time on any system as large as that in which you are 
interested, your trust ees feel that by fa r the largest part of the 
work which ought to be done h as been already accomplished.' 
The trustees have now com e to a point where th ey believe that it 
is possible fo r th e experts to mak e an est imat e as to the amount 
n ecessary t o be spent in the next two or th ree years in order t o 
put the entire properties in to fi rst-class condition to do th e busi
ness whi ch is now in sight and tak e care of the probable growth 
during th e same period. A summary of th e est imates of the ex
per ts fo llows: 

T rack const r uct ion . ... ....... . ..... ... . . 
Reconstruction . . ... ... ................. . 
Cars and snow plows .................... . 
F eed wire and bonding .................. . 
P ower stations*· .. . ................. . ... . 
Buildings .... ... ....................... . 

$443,636 
1,377,638 
1,069,245 

159,900 
281,225 
223,400 

T otal ............................... $3.,555,044 

* Now under const ruction. 
"Ther e are now in the treasuries of the operating companies 

$1,390,500 bonds, and application will soon be made fo r leave to 
issue others on account of work done since Aug. 31 last. These 
bonds will be sold when th e directors of the operating companies 
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deem it advisable so to do. The proceeds should provide fund s 
enough to complete work which will justify an application for 
leave to issue additional stock of a par value of $1,500,000, which 
will be taken by the Massachusetts Electric Companies and paid 
for by surrender of notes held in th e treasury at the date of the 
publication of this report. The issue of this stock will give th e 
operating companies the right to app ly for leave to issue a further 
a mount of $1,500,000 in bonds, whenever that amount is expended 
o n the above-mentioned work. 

'"The increase in income was due to two causes, namely, in
crease on existing lines and increase due to enlar ged trackage. 
In 1900 there were 770 miles of track and 21,733,725 car-miles run; 
in 1905, 866 miles of track and 25,707,594 car-miles run. 

"Maintenance of Roadway and Track.-This item represents 
only the increase which was charged to operating expenses. I n 
addition there was expended in track reconstruction and charged 
to profit and loss in the six years included in the above period, 
$1,o61,682.6r. 

" Maintenance of Equipment-This increase was due to th e 
g reater number of cars operated in 1905, to increase in cost of 
materials and wages, and to a higher standard of maintenance. 
In addition there was expended in reconstruction of cars and 
charged to profit and loss in the six years the sum of $rn6,785.35. 

"Wages of Conductors and Motormen.-This increase was due 
to increase in wages made March I, 1903, and to an increase in 
number of cars operated. 

''Cost of Power.-This increase was due to more cars operated, 
to larger cars, the use of four-m otor equipm ents, higher speed, 
more severe winter conditions and heating cars for a longer 
period. By order of the Railroad Commissioners cars are now 
heated seven months of the year in stead of fiv e months as fo r
merly. The cost of production of each unit of power has de
creased, but a great many more units are used than in 1900. 

"Accidents.-The number of serious accidents has not in
creased, but litigation has increased to" a very marked extent. 

"Winter Expenses.-The winter of 1904-05 was much m ore 
severe than that of 18g9-1900, and cost of removal of snow and 
ice was nearly four times as large. 

"Taxes.-The valuation has been r educed, but the number of 
shares on which the tax is assessed has largely increased. There 
has been an increase in property tax and in excise tax, which last 
amounted to $131,590.80 in 1905. When this tax was imposed in 
1899 by the L egislature it was intended to relieve street railway 
companies from expense of removal of snow and ice and repairs 
of surface of streets. The Boston & Northern and O ld Colony 
Companies get very little, if any, benefit from the payment of 
this large tax. 

' 'Much interest has been expressed by shareholders in the ques
tion of increasing fares. Both companies h ave increased their 
rates of fare in cases which appeared justifiable and necessary, 
but these changes have not been in effect long enough to enable 
intelligent conclusions to be ,drawn. 

"The effort s of the past six yea rs have b een directed to improv
ing the properties for passenger income, and therefo re little has 
been do ne until 1905 toward securing the necessa ry permissions 
to do a freight and express business. Some fr eight grants have 
been obtained and others are pending on the Old Colony lines. 
\1/hen they h ave been obtained, that company will begin imme
diately to do that class of business. The Boston & Northern is 
endeavoring to arrange fo r transporting its own coal from tide
water to inland points, a matter which is of much m ore conse
quence to it than to the Old Colony, where nearly all the coal is 
consumed at tidewater. 

"Future annual reports wi ll not contain balance sheets of the 
Massachusetts Street Railway Accident Association, because the 
asso ciation has ceased to do business and has di stributed its sur 
plus among the compani es heretofore insured, who will hold it as 
the nucl eus of a separate fund for the payment of damages for 
injury to persons and property. The assoc iation was formed 
wh en the companies in which you were interested were many in 
number , and it was at that time a useful instrument. Since then 
they h ave been r educed by consolidation to four, and suits against 
them can now be tak en care of by a claim department quite as 
well as by a mutual in surance company. For the purpose of sav
ing the taxes which the Accident Association has had to pay, it 
was considered judicious to wind it up and let the operating com
panies insure th emselves. 

"The unusual amount of r econstruction determined by the Rail
road Commissioners during th e pa<; t year necessitated a charge of 
$3II,970.61 t o the profit and loss account of the operating com 
panies. The remaining surplus permitted <lividends of only 2 per 
cent for the year, excepting in the Hyde Park Electric Light 
Company, which earned and paid 8 per cent. The~e dividends 
were paid into the treasury of the Massachusetts Electric Com -

panies, but after charging off the discount on the coupon notes 
your trust ees have thought it wiser not to declare any dividend 
on the preferred shares in view of the work still to be done on 
the properties. They believe that this conservative policy is the 
wisest one to pursue for the present , and that the result will be 
more favorable to th e shareholders than that of any other course. 

GENERAL ELECTRIC COMPANY GETS CONTRACT FOR EQUIP
PING PENNSYLVANIA'S ATLANTIC CITY LINE 

The Pennsylvania Railroad has given to the General Electr ic 
Company a large contract for the electrification of one of its lines 
from P h iladelphia to Atlantic' City. The contract includes the 
necessary power station, equipped with large Curtis turbines and 
sufficient car equipments to maintain a 15-minute train service be
tween Philadelphia and Atlantic City. Also to maintain local 
train service between. Philadelphia and Millville and Philadelphia 
and Woodbury. The ca rs will be equipped with direct-current 
motors and the Sprague-General Electric control. This change to 
electrical equipment will r epresent an expenditure of from $2,-
000,000 to $3,000,000. While electrical contracts have been placed for 
te rminal faci lit ies and local service, this is the fir st instance where 
a g reat trunk railroad has taken such a decided step as to replace 
steam by electricity for express ser vice on a complete line. 

NEW CARS FOR CHATTANOOGA ELECTRIC RAILWAY 
COMPANY 

The St. Louis Car Company h as received an order for six 28-ft. 
cars for the Chattanooga Elect ric Railway Company. The bodies 
will be mounted on St . Louis Car Company No. 47 trucks. The 
ca rs ordered are duplicates of som e fu rnished the company about 
a' month ago. The St. L ouis Car Company also announces that it 
has received from th e Sharon Coke Company, of Pittsburg, Pa., 
an o rder for several of its No. 23 A. M. C. B. trucks. 

INSPECTION OF INDIANA SINGLE-PHASE RAILWAY 

The Westinghouse inte rests invited a large party of elect ric r ail
way managers and engineers in the Cent ral States to inspect the 
single-phase line of th e Indianapolis & Cincinnati Traction Com
pany between Indianapolis and Rushville on Saturday, Dec. 9. 
About sixty were taken in special cars from Chicago at the invita
tion of T. P. Gaylord, manager of the W estinghouse Electric & 
Manufacturing Company's Chicago office. Smaller parties we re 
also brought from the Cleveland and Detroit offices, and a few 
persons from other parts were present, making the total number 
convening at Indianapolis about seventy-five. All were enter tained 
at breakfast on Saturday at the Claypool, after which , through the 
courtesy of President C. L. Henry, of th e Indianapolis & Cincinnati 
Traction Company, a multiple-unit train, consisting of two cars 
equipped with single-phase motors and apparatus, was nm from the 
interurban terminal station in Indianapolis, to Rushville, stops 
being made en route, to inspect the line and the sub-stations. 
These sub-stations, it will remembered, are operated entirely with
out attendants. The power house and shops are located at Rush
ville, and every opportunity was afforded the visitors to study de
tails of equipment and the repair work as it is actually being car
ried out on these equipments and to inspect the power supply. The 
party was divided between two hotels in Ru shville for lunch, and 
after lunch was given an opportunity further to im·estigate the 
shops and shop methods. The r eturn to Indianapolis was made on 
limited time in I hour and 20 minutes for the run of 40 miles. 
Dinner was se r ved in the banquet room at the Claypool Hotel, after 
which a theater party was given at the Grand Theater. The 
Chicago party retu rned by night, arriving in Chicago Sunday 
morning. 

The single-phase road was found to be in first-class operating 
condition, most of the minor defects which gave trouble at fi rst 
having been weeded out. The situation is as outlined in the 
editorial in the STREET RAILWAY JouRNAL of Sept. 23, 1905, and 
in the paper by Charles F. Scott befo re the American Street Rail
way Association, which appeared in the STREET RAILWAY JouRNAL 
of Sept. 30, 1905. 

The oppor tunity to inspect this line was much appreciated by 
every member of the party, and the willingness of the company to 
lay before electric railway men exact information as to the per
formance of the road has been the subject of much favorable 
comment. 
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MEETING OF BOSTON SUBURBAN ELECTRIC COMPANIES 

At the annual meeting of the shareholders of the Boston 
Suburban Electric Companies, held · last week, Frederick H. Lewis 
and Horace B. Parker declined re-election as trustees, owing to the 
pressure of other business, and G. Fred Simpson and Henry Horn
blower were elected for three years to succeed them, with Charles 
M. Baker, William H. Coolidge and R. Elmer Towns end, the re
tiring trustees. There were represented in person and by proxies 
42,189 shares of the preferred stock out of a total of 47,969 out
standing, and 40,818 shares of the common stock out of a total of 
47,II9 outstanding. 

President Claflin said: " The condition of the companies is ma
terially better than at the time of our last meeting, and it is still 
improving. The last two months, the first of the current fiscal year, 
show a material increase over the year previous. 

"ihe improvement extends to all branches of our interests, and 
promises much for the future. Operating expenses have been re
duced, and gross income has increased, and it will be our endeavor 
to continue to reduce our cost of operation still further the present 
year. 

"There has been some discussion concerning an increase in the 
dividend rate, but your executive committee is not prepared to 
recommend an increase at this time, just as we are entering upon 
the most critical period of th e year, believing it will be better policy 
to wait until the end of the winter season. With normal winter 
conditions, there is hope that earnings will warrant an increased 
dividend later. 

"The physical condition of our properties is better than ever 
before, and extraordinary expenditures are no longer required 
upop them. Under normal conditions, the subsidiary companies 
may be expected to make a much better showing than ever before. 

"Our relations with the authorities of the towns through which 
we operate are very harmonious at the present time. Under the 
authority of the Railroad Commissioners, we have been able t o 
revise fares and discontinue certain transfer privileges. Under 
these more reasonable conditions we are looking forward to the 
best year in the history of t.he companies." 

The annual report of the companies fo r the fisca l year ended 
Sept. 30, 1905, compares as follows: 

1905 
Gross· income . . . . . . . . . . . . . . . . . . . . . . . . . . . $164,556 
Expenses, inc. interest. . . . . . . . . . . . . . . . . . . 30,595 

Net income ..... . ..... . . . .............. $133,961 
Dividends . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 88,196 

Surplus ................................ . 
Previous surplus ................ . ..... . 

$45,765 
10,358 

Total surplus .. ...... .. ....... . .. : . . . . . . $56,123 

1904 
$102,283 

37,481 

$64,802 
93,303 

def. $28,501 
38,359 

$10,358 

The trustees of the companies h ave declared the regular quarterly 
diyidend of 50 cents per share on the preferred stock, payable J an. 
16, to stock of record Dec. 15. Transfer books do not clo se. 

A YEAR OF THE INDIANA INTERURBAN LINES 

The fi gures compiled by J oseph H. Stubbs, chi ef of the State 
Bureau of Statistics, relative to the interurban traction lines of 
Indiana for the year ending June 30, 1905, show that the gross 
disbursements exceeded the gross earnings fo r the year by $615,-
798.16. The gross income was $6,758,900.27, and the gross dis
bursements $7,374,698.43. This report includes some local street 
railways that are connected with interurbans. 

The report shows other interesting totals, such as that 122,838,-
665 people were ca rri ed on the interurbans during the year, and 
33,216 tons of fr eight and express. The lat ter se ems a small 
amount as compared with the railro ads, until it is realized that, 
so far as fr eight business is concerned, the interurbans are still in 
their infancy. Companies report 847.49 miles of main and 34.25 
miles of side-track. The employees during the year numbered 
3337, and received wages and salaries amounting to $2,003,161.02. 

Forty pers ons were killed and 4346 injured durin g the year. Of 
those kill ed, one's death resulted through causes classed as being 
beyond control, the other 39 being due to carelessness. 

Injury to 6o persons r esulted from causes classed as being be
yo nd control , and injuries to 4286 are classed as being due to 
persons' own carelessness. T en of those killed were passengers, 
3 employees and 27 others. Of tho se injured, 1907 were passen
gers, 141 employees and 2298 others. 

The total earnings were divided as fo llows: Passengers, $6,308,-
653.95 ; fr eight, $120,770.37 ; express, $66,522.48; mails, $3,741.17; 
rents, $82,033.60, and oth er sources, $176,008.65. The total ex
penses under the class name expenses are divided as follows: 
Maintenance of way and structures , $405,039.43; maintenance of 
way and equipm ent , $369,265.fo; conducting transportation, $1,-
798,928.91 ; general expenses, $1,078,236.19; additions and better
m ents, $1,027,557.44, making a t-0tal of $4,679,027.57 counted as 
expenses. Added to that total are the following items : Interest 
on the debt, $2,078,302.01; tax es, in Indiana, $294,619; taxes in 
other States, $55,748.17, and rentals, $267,001.68; and these item s, 
added to the total under the head of expenses, brings the total 
disbursements up to $7,374,698-43. The comparative figures 
follow: 

EARNINGS AND EXPENSES 

Gross earnings ................... .. .... .. ........ . 
Grand total expenses ......... .' ......... . ........ . 

Gross income 

EARNINGS IN DETAIL 

From passengers ................................ . 
From freight ....... ...................... ....... . 
F rom express ......................... , .... .. ... . 
From mails ....... ." .............................. . 
From rents ...................................... . 
From all other sources ........................... . 

EXPENSES I N DETAIL 

Maintenance of way and structures ................ . 
Ma intenance of equipment ....... .............. . .. . 
Co nducting transportation ........ ... .. .......... . 
General expenses ....... .. .......... . .. . ....... . . . 
A dditions and betterments .................. . .. . . . 

$6,758,900.27 
4,679,027.57 

$2,079,872.70 

$6,308,653.95 
120,770.37 
66,522.48 

3,741.17 
82,033.6o 

176,008.65 

$6,758,900.22 

$405,039.43 
369,265.60 

1,798,928.91 
I ,077,236. 19 
1,027,557.44 

Grand total expenses ......................... $4,679,027.57 

DISBURSEMENTS IN DETAIL 

Total expenses as above ........................ . . . 
Interest on funded debt ....................... . .. . 
Taxes for Indiana ........ ....................... . 
Taxes for other States ........................... . 
Reritals . .. . .. ............................... · ..... . 

$4,679,027.57 
2,078,302.01 

294,619.00 
55,748. 17 

267,001.68 

Grand total di sbursem ents . . . . . . . . . . . . . . . . . .. $7,374,698.43 

PASSENGER AN D F R EIGHT BUSINESS 

Total number of passen gers carried ............... . I 12,838,065 
33,216 Total tons of frei ght and express ................... . 

MILES OF TRACK 

Number of miles of m ain t rack in Indiana ............... 847.49 
Number of miles of si de-track in Indiana. ............... 34.25 

WAGES-1905 
Number 

Employ ees in Indiana- Employed 
General officers . . . . . . . . . . . . . . . . . . . . . . 51 
O ther officers . . . . . . . . . . . . . . . . . . . . . . . . 38 
General offic e clerks . . . . . . . . . . . . . . . . . 140 
Station agents . . . . . . . . . . . . . . . . . . . . . . . 66 
Other station men . . . . . . . . . . . . . . . . . . . . 29 
Motormen . . . . . . . . . . . . . . . . . . . . . . . . . . . 806 
Co nductors . . . . . . . . . . . . . . . . . . . . . . . . . . 803 
Oth er trainm en . . . . . . . . . . . . . . . . . . . . . . 119 
Machinists . . . . . . . . . . . . . . . . . . . . . . . . . . . 33 
Carpenters . -. . . . . . . . . . . . . . . . . . . . . . . . . . 39 
Other shopmen . . . . . . . . . . . . . . . . . . . . . . 265 
Section fo rem en . . . . . . . . . . . . . . . . . . . . . . 90 
Other trackmen . . . . . . . . . . . . . . . . . . . . . . 524 
F lagm en and watchmen . . . . . . . . . ... . . . 16 
Operato rs and despatchers . . . . . . . . . . . 23 
All other employees . . . . . . . . . . . . . . . . . . 295 

Totals . . . . . . . . . . . . . . . . . . . . . . . . . . . 3,337 

Kill ed 
Passengers 
Employees 
A.II oth ers 

Totals 

IO 

3 
27 

40 

Total Yearly 
Compensation 

$115,141.83 
65,875.68 
70,889.64 
23,255.00 
13,340.00 

489,291.35 
489,235.38 

90,351.74 
23,093.61 
26,231.54 

151,490.16 
51,991.99 

199,271.05 
8,040.55 

13,315.20 
172,346.30 

$2,003,161.02 

Injured 
r,907 

141 
2,289 

The amount paid in dam ages durin g the year 1905 for accident~ 
was $96,061.30. 
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ELECTRIC RAILWAY FOR VIGO~ SPAIN 

A plan fo r the constructio n o f an elect r ic railway in Vi go, 
Spain, wh ich is likely to be accepted, has been made by E m ilio 
M ontenegro, of the Bank of Vigo. It comprises five lines of tram
way and one side line, altogeth er about 14 km in length. T he t rol
ley sys tem wi ll be adopted. T he rails ar e to be of Bessemer steel, 
P hcen ix type, wi th automatic switch es. T h e gage of the line will 
be 1.44 111. and the minimum radiu s of curves is not to exceed 
16 111. As regards rolling stock, there will be wanted thirty-n ine 
moto r carriages and t raction ca rs, to be in constant use. Each 
motor car r iage is to accommodate thi rty-two, and each traction ca r 
twenty- fo ur persons. T h ere will be two principal and two auxiliary 
stat ions. T h e electri c power will be furni shed by the gas company 
from the fa ll of th e Rive r L erez. Telephone ser vice is to be estab
li shed fo r th e use of the line. The estimated cost is $332,000. 

P erson s interested may apply fo r fu r ther particul ar s to E. 
I\I ulder, consular agent at Vigo. 

•• 
CENTRAL BUYS MORE TROLLEYS 

H enry D. VValbridge, of H odenpyl, W albridge & Company, of 
N ew York, who is p resident of the R ochester Railway & Light 
Company, has announced th at the Andrews-Vanderbilt syndicate 
h as arranged to purchase a cont ro lling interest in the Rochester 
Company. 

It has been cur rently r eported fo r more th an a year that th e 
Cen t ral was after the R och ester railways, but the actual deal has 
been on only since Dec. I. Mr. W albridge says that the syndi cate 
has purchased th e $6,500,000 of common stock, th e price being 125. 
T he company also has $ 3,000,000 preferred stock and cont rols a 
large num ber of subsidia ry companies. I t s purchase gives the New 
York Central cont rol not only of th e traction lines and lighting 
plants in th e city of R och ester , but also of fou r r ailroads running 
fro m Rochester to Lake O nta rio, and of th e R ochester & Sodus 
Bay Railway Company. 

One o f the first steps which the New York Centra l will take, 
now that it h as secured control of the Roch ester company, will be 
th e fo rmation of a holding concern to take over a ll the electric 
railway lines and lighting plants which it owns. A mong the con
cerns the N ew York Cent ral owns which will be operated by the 
new company are the Syracuse R apid T ran sit Company, the 
Roch ester & Eastern Rapid R ail way and the R och ester R ailway & 
Light Company. T he new company will he known as the Moh awk 
V all ey Cornpany. 

•• 
THE OPENING OF THE NEW YORK ELECTRICAL SHOW 

T he electrical show, which is being h eld in M adi son Square 
Ga rden, New York, until Dec. 23, was fo rmally opened on the 
eYening of Dec. 12. Temporary Chairman George A. M iller, Jr. , 
secreta ry of the Exposit ion Company of A merica, int roduced Prof. 
George F . Sever, of Columbia U nive r sity, as ch airman of th e 
Exposition. Prof. Sever made a brie f speech of welcome and in
troduced Borough Presid ent F ornes as the speaker of the e\' ening. 
A s Mr. F ornes fin ished hi s add ress of dedication the news was 
fla shed to \ Vash ington oyer a special wi re, and President R oosevelt 
pressed the golden key, complet ing the circuit which sta rted the 
machinery of th e exhibits and turn ed on th e numberless light s. 
The spectacular opening created much enthusiasm, which reached 
it s h eight as the strains of the "Star Spangled Banner " rose from 
the band stand, and the P resident' s salute of twenty-one lydd ite 
shell s crashed from th e roof of the Garden. 

Not only are th e engines and generators shown in operation, 
lighti ng Yari ous exhibits, but motors from the very smallest sizes 
and of an infinite variety of fo rm adapted to all so r ts of service. 
The portable electri c tools an d labo r-saving devices fo rm an ii'1 -
teres ti ng group. 

E lectricity, as applied to the p reparation of food, is a lso ably 
presented. T he m anu facturers of shredded wh eat biscuits have a 
complete exh ibit, showing every detail of their electrically-prepared 
and baked product , from the whole wheat to th e fin ished wafe rs, 
passed ou t fr esh and hot to visito rs. A large and absolutely com
pl ete electri c kitchen prayed a g reat attract ion. 

Among the other interesting exhibits ar e models of th e \ Vil 
liamslm rg Bridge and a compl ete working model of the New York 
City incinerating plant, which has attr acted much attention. 
Sa fety eleYator s also are shown in operation. 

A wi reless telegraph system and miniature elect r ic contact sys
tem are shown, as well a~ the t elautograph or writ in~ telegraph. 

A NEW PARK FOR GREATER PITTSBURG 

\Vest View Park is the name of the newest amusement park 
of Greater Pittsburg. Thirty acres of land have been taken on 
th e outski rts of Allegh eny, and with all the devices known to the 
promot er of summer parks, the new spot will be opened in the 
comi ng summer. A ch arter will be applied fo r on behalf of the 
West V iew P ark Company, h eaded by T . M. H arton and F. W. 
Henninger. Th e site of the park will be easily reached by st reet 
ca r s. T h e W est View line, which is soon to be made a b elt line 
th rough B ellevue and Aval on, thence back to Pittsburg , passes 
the grounds and a stati on of the P ittsburg R ailways Company 
will form th e entrance t o th e park. A libe ral tran sfer system for 
th e use o f park patrons will com e into b eing when it open s, and 
fo r a nickel any r esident o f All egh eny can r each it , as well as 
anyon e in downtown Pittsburg. A storage battery is to be erected 
at the park by the r ailway company to insure against the non
fa ilure of current. 

Most of the concess ion s will be owned by t he operators of the 
park , wh o now cont rol large concessions in twenty-five parks of 
the country and 'own the fam ous A thl etic Park in Buffalo . I t is 
p robabl e that a " chute the chutes" into a lake will be erected. 
Circl e swings, switchbacks, F erri s wheels, small th eaters and 
every oth er sort of amusement device will al so be installed. T . M. 
Harton, of North Highl and A Yenue, Pittsburg, is to be president 
of the company, and Mr . H enninger is to be the secretary-treasurer. 

ELECTRICAL SHOW AT CHICAGO 

A n exhibition of electrical appliances, similar to that held at the 
Madison Square Garden in N ew York thi s year, is to be held, 
Jan. 15 to 27, 190n, in Chicago at the Colli seum. This will be the 
first exhibition of the kind to be held in Chicago, and space is 
being taken rapidly by various electrical m anufacturing concerns . 
The offi ce rs of th e association are well known electrical m en of 
Chicago, as follows : Samuel Insull, president; Edward B. Ellicott, 
Charl es E. Gregory, E. B. Overshiner, vice-p residents; J ohn J. 
Abbott , treasurer; Stewart Spalding, secretary; Thomas R. Mer
cein , general manager. 

T he conventions of the Northwestern E lectr ical Association and 
the N ational Electrical Sal esmen 's Association wi ll be held during 
the time of th e exhibition in Chicago. The N orthwestern con
vention dates are Jan. 17 and 18 . 

•• 
OCEAN SHORE OFFICIAL SAYS SOUTHERN PACIFIC HOLDS 

NO STOCK IN THE NEW CONCERN 

That the Southern Pacific Company is largely interested in the 
Ocean S hore Railway Company and has even granted it rights 
of way which had formerly been contested, -as well as h elping its 
t> rstwhil e rival with track construction at th e Santa Cruz end, is 
deni ed by th e official s of both compani es, although it is admitted 
th ey have traded rights of way. 

Burke Corbet . atto rn ey for the O cean Sh ore, explained the 
m att er of th e South ern Pacific's contract to deli,·er machinery 
fo r a cem ent pl ant by saying that h is road had the Southern 
Pacific so co mplet ely blocked by the righ ts of way t hat it had 
secured that the la tter could ne,·er h ope t o haul in the machinery 
unaid ed or t o take out the cement as it h ad contract ed to do. 

''Th e So uthern P acific, aw_aking too late to t he r ealization that 
it had ag reed t o h andle traffic without t racks or eYen a place to 
put them," sa id Mr. Corbet , " cam e t o us in an impl o ring mood 
and signifi ed its wi llin gness to do some bargaining. \Ve were 
willin g . so r ights of way that would enabl e th e South ern P acifi c 
to r each t he cem ent plant were traded for rights of way for the 
Ocean Shore R ailway across Southern Pacific tracks in San Fran
ci sco and Santa Cruz." 

I\T r. Co rb et deni es that the Sou th ern P acific is aiding the Ocean 
Shore in th e co nstruction of track at Santa Cruz. " The un
tang ling of the r ight of way h as been quite a job," h e says, ''and 
th e Southern Pacific has lent all the assistance possibl e in o rder 
th at th e cement may b e delivered at the time the contract calls 
fo r- over the track s of th e Ocean Shore. Th e only track work 
being done by the Southern Pacific a t Santa Cruz is on its own 
t rack s, whi ch. acco rdin g t o th e t er ms of th e righ t of way, are to 
parall el ours fo r a co nsiderabl e di stance. • 

"You may quote m e as saying ," continued ::\Ir. Corbet. " that 
the Southern P acific has nothin g to do with the Ocean Shore. 
and that the ~tockholders of th e fo rmer hold no stock in the 
latter ." 
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THE ALLIS-CHALMERS STEAM TURBINE 

On Tuesday, Dec. 12, a party of about JOO enginee rs inspected, 
by invitation, the 5500-hp All is-Chalm ers turbine in course of in 
stallation in th e Williamsburg power station of the Brooklyn 
Rapid Transit Company. Asa M. M attice, chief C;nginee r o f the 
A ll is-Chalmers Company, was present to explain to the visitor s 
the special features of the turbine, the upper casing of which was 
removep to facil itate inspection. A n account of the Wi lliamsburg 
station appeared in the issue of the STREET R AILWAY J ou RN AL o f 
Sept. 23, and on another page the new turbine is described in 
detail. 

The points which interested visitors in pa rticula r were the detail s 
of securing the blades, the shroud rings protecting and stiffening 
the outer ends of the blades, the low-pressure wate r -packing 
a rrangement and the low-pressure balancing arrangem ent with 
its ingenious labyrinth of baffling packing. A mong the guests 
were the fo llowing: Frank Hedley, general manage r, Inter
borough Rap id Transit Company; George H. P eg ram, chi ef 
engineer, Interborough Rapid T ransit Company; George E. 
Thomas, Interborough Rapid Transit Company; J ohn Van Vleck, 
mechanical enginee r, Interborough Rapid Transit Company; H . G. 
Stott, superintendent moti ve powe r, Inte1 borough Rapid T ransit 
Company ; M. G. Starrett, chief engineer , N ew York City R ailway 
Company; Willi s Lawrence, N ew York City Ra ilway Company; 
C. E. R oehl, electrical engineer, Brooklyn Rapid T ransit Company ; 
Edwin W. Winter, president, Brooklyn Rapid Transit Company; 
]. ~- Calder_wood, vice-p resident and general manager, Brooklyn 
Rapid Transit Company; C. F. Baker, super intendent motin power , 
Brooklyn Rapid Transit Company; A. W olff, Brooklyn Rapid 
T ras it C?mpany ; George A . Orrok, const ructing eng ineer, New 
York Edi son Comp any ; J. D . A ndrews, N ew York Edison Com
pany; W . F. W ells, Brooklyn E dison Company ; D. S. K ohler, 
A llegheny County Light Company, P itt sburg, Pa.; W . A. Donkin, 
A llegheny County Light Company, P ittsburg, Pa.; George H . 
Howard, Brooklyn Rapid T ransit Company ; H erbert W . York, 
chief eng inee r, A merican Smelting & R efin ing Company ; H. A . 
La rdner, George H . Throop, Marti n H. K ilgour, L ondon, E ng
land. The A llis-Chalmers Company was r epresented by W . V./ . 
Nichols, Yice-pres ident and secretary; A sa M. Mattice, chief eng i
nee r ; F. C. Randall , manage r, New York office , and J ohn S. 
Lord, C. J. Larson, A. G. Christi e, H arry Byrne, A. F . Rolf, 
Frederic D. H erbert, C. A. H opp in , S. G. Stone, H. W . Rowley , 
L. C. M arburg and Sam Moore. 

•• 
STREET RAILWAY PATENTS 

[This department is conducted by Rosenbaum & Stockbridge, 
patent attorneys, 140 N assau Street, New York. ] 

UNITE D STATES PATEN T S I SSUED DEC. 5, 1905 

806,143. Car Fende r ; J ohn J. Hoey, Ne w York, N. Y. App. 
fil ed Ma rch 13, 1905. Consists of a bumper of nested bands of 
yielding m etal g raduated in diameter , the outer band of each nest 
of bands being secured to an outer plate, and all of th e bands of 
each nest to an inner plate, a yielding apron mounted in th e r ea r 
of the bumper and a fender in the r ea r of the apron and adapted 
by nove l means to be th rown into ope rative pos ition when the 
apron encounters an obstruction. 

8o6, r52. Third Rail Protector ; William H . Kober and Charl es 
E. W a ti er , Lancaster, Ohio. App. fil ed Ma rch 6, 1905. A protect
ing hood and sh ield made up of alternate shee ts of metal and in
sulating material. T he differen t sh ee ts are lapped with respect to 
one another so as to be more eff ectively suppor ted a t tl:e ir edg·es. 

806,21 5. Railway Coupling; William T. V an Dorn , Chicago, Il l. 
App. fil ed April 24, 1905. A draw-bar having oppos itely directed 
rounded hooke r ends thereon, and pro \·ided with a central cvlinclric 
aperture, a coupling pin adapted to rota t ive ly engage th er~in and 
in the fo r ward ape rture of a complemental d raw-hea d, and a sp ring 
in said d raw-head adapted to engage the end of the draw-bar and 
fo rce it against said pin in coupling. 

806,225. Car Fender; \Ves ley G. 'Winans, Spokane, W as h. App. 
fil ed April 5, 1905. T h e fender is. slidably mounted in an inclined 
frame under the car and is adapted to be pu lled up out of operati ve 
position by a cable leading around a winding clrnm under the 
cont ro l of the moto rman . 

806,248. Trolley ; Geo rge R. F letcher, Cambridge, Ohio. A pp. 
fil ed May 31, 1905. A notch ed scraper blade fo r removino- ice and 
slee t from the conductor , is sp ring mounted on the t rolle; ax le. 

806,273. Rail -J oint ; Franz Melaun , Ch arlottenburg, Germany. 
App. fil ed Ma rch 22, 1901. T he t read o f the rail s is cut away a t 
the ends, and a fi sh-plate p rovided of such construct ion as to fi ll 
th e gap in the tread. 

806,294. St re et Car Fender; E rnest H . Schulze, Kansas City, 
Mo. App. fi led May 1.7, 1905. Comprises a supporting frame, a 
pick-up frame piYotally mounted p n the. supporting frame and 
haying a bed to r ece i\·e and ca rry a person, and a yielding connec
tion between th e pick-up frame and the supporting frame to p re
Yent the front end of the p ick-up fra me dropping below a pre
determined plane. 

806,310. Trolley Wi re Holder; Frank M. Zimmerman, Aurora, 
Ill. A pp. fil ed March 21 , 1905. A socket hav ing a cylindrical bore 
cont racted at its mount and prov ided with ledges in its enlarged 
chamber, a wi re holde r stem having an enla rged lower part cit ted 
to th e mouth and an upper and fl anged portion connected to th e 
ledges. 

806,430. Trolley S ignal ; Benj amin H. Rober ts, Haverh ill, M ass. 
A pp. fi led Oct . 5, 1905. Deta ils of a single-track t rolley signal, 
consist ing of a ratchet, which is stepped around for every car th at 
en ter s a block, and r eve rse ly moved whenever a car leaves the 
same. 

806,-1-42. Electric Swi tch-Operating Device; Ira J. Stouffer , 
A ltoona, Pa. A pp. fil ed July IO, 1905. A contact-shoe mounted 
adjacent th e usua l conductor, and adapted to be charged by special 
contact spr ings on the trolley pole. Two switch-operating magnet s 
are so connected by compound lever s that one of them is eff ecti ve 
to hold th e switch point in its th rown relation until th e other 
magnet has been energized. 

806,-1-53. M etallic R ailway Tie; Budd G. Bealor, Aspinwall , P a. 
App. fil ed F eb. 16, 1905. Compri ses a trough-shaped metall ic mem
ber adapted to be placed with it s sides proj ecting upwardly and 
haying t r iangular por tions o f it s bottom between the rail-seats 
pu nched ou t and bent do wnwa rdly to fo rm h olding means and 
drain openi ngs. 

806,538. E lectric Si gna l fo r Rai lways; J ohn B . Gorrell and 
Hira m· V. Gorre ll , L ao tt o, Ind. App . fi led J une 21, 1905. Sup
plemental semap hore sig nals by wh ich a train may be fl agge d in 
case it inadv ertently passes the main sig nals. 

l:06,561. Car F ender ; Frederick W . O'Connor, T oronto, Can. 
A pp. fi led June 27, 1904. A cam operates thro ugh the m edium 
of a connect ing rod fro m the car t ruck to main tain the fe nd er 
a t a unifo rm h eig ht above t h e rai ls. 

806,567. Switch -Operat ing Apparatus; J am es I. P ittman and 
E lizabeth H ar ri son, Valdosta, Ga. A pp. fi led May 6, 1905. A 
depr ess ible fr am e ex tending from end t o end and sid e to sid e o f 
a car , ha s legs dependin g t herefro m in fro nt of and behind each 
wheel ;rnd sh oes at the end o f each leg for act uati ng the swit ch 
point . 

806,568. E lec tri c Switch fo r Street R ailways; J am es A. P osey, 
Midlothian , Tex. A pp. fi led J an. 21 , 1905. A depressib le bar ad
jacent the track rails has connections t o th e switch point. A lso 
a pair o f cont ac t plates for makin g an electrica l circuit, which 
r ende rs sa id co nnecti ons effec ti ve to move th e switch point to the 
alte rnate direct ion when the circuit is energ ized. 

806,6o-1- . Stree t Car F ender ; Vasilie Vlaudutz, H om est ead, Pa. 
A pp. fi led A ug. 26, 1905. Belongs to that type wh ich in the enr.t 
o f an obj ect st ri kin g the car, firml y g ri ps said obj ect and h olds 
it duri ng th e m ovement o f t he car by vir tue o f a se ri es of spri ng
pressed ar m s. 

806,630. Troll ey; A mos Bopp, Baltimore, Md. A pp. fi led 
M arch 25, 1905. T he tro lley wheel is verti ca lly swiveled in a 
sk eleto n guard fr ame, the arm s of which ri se suffic iently abo\' e 
th e ax le to preven t th e trolley catchin g g uy wires, etc. 

800,635. M oto r-Control System; E ugene R. Ca ri ch off , East 
O ran ge, N . J. A pp. fi led A ug. 4, 1904. A mul tipl e-un it contro l 
sys t em hav ing am ong oth er features a pa ir o f locks operable from 
the cont rol ler and operati ve ly connected t o both the r ever sin g 
and con t ro ll ing swi tches, one o f said lock s bein g in operative with 
r espect t o the reve rsi ng switch when the oth er is actuated. 

806,638. S ignal fo r Sectional Conduct or s ; Frank E. Case, Sch e
nectady, N. Y. App. fil ed IV[ ay 21, 1904. Si g nals fo r indicatin g 
to th e moto rman wh ether either of two secti ons of th e third r ail 
ahead is g ro unded, and also wh ether th e secti o ns are at the sam e 
potentia l. A semap hore magnet is energ ized in case th e r ail 
sec tio ns are at a cliff e rent potent ial, or in case either one of th em 
is g rou nded. 

806,709. Swit ch O perati ng Mechani sm ; J esse S. P evea r, Sche
nectady, N. Y. A pp. fi led F eb. 27, 1905. A pair of o il-ba th 
switches are co nn ected t o r espectively co nt ro l cu r r ent th ro ugh 
alternatin g-curren t and direc t-curren t moto rs upon th e car. T h e 
switches are arranged in tr ansfo rmer cir cuits in such a way as t o 
autom at ically th row th e proper swi tch by connections to direct 
o r alternating power ma ins. 

806,711. Brake; J ohn H . Pi ercy, Balt imore, Md. A pp. fi led 
June 9, 1905 . T he brake-sh oes ar e spring pressed against th e 
wheels and held ou t o f engagem ent by m eans of a ch ain woun d 
upon a b rake-d rum. 
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806,741. Rail-J oint; Patrick J. Haney, Beverfalls, and Patrick 
J. Lalley, Fallston, Pa. A pp. fil ed April 3, 1905. A rail-joint 
having base portions adapted to bear against the web and flanges 
of the rails for the full length of the joint, intermediate under 
portions adapted to project inwardly underneath the rail-flanges, 
and upper head-bea-ring portions of less length with downwardly 
sloping end portions. 

806,751. Switch Controlling Mechanism; J esse S. P evear, Sche
nectady, N. Y. App. filed Feb. 27, 1905. Different switches are 
employed for connecting the apparatus to th e source of current 
supply acco rding as the current which is being suppli ed is alter
nating or direct . 

806,752. Combined Alternating and Direct-Current Control 
Apparatus; J esse S. Pevear, Schenectady, N. Y. App. fil ed May 
8, 1905. A control system for motors operating alternately on 
alternate and direct current s, so arranged that through the 
medium of a single master switch the speed of the motor may be 
gove rned by a governin g device best adapted for use with the 
particular current on which the m otor is being operated. 

PERSONAL MENTION 

MR. \VAL TER B. HALL, for nine yea rs connected with the 
Salem division of the Boston & Northern Railroad, has severed 
his connection with the company, to become connected with the 
Old Colony Railroad. 

MR. GEORGE H. GIBSON, of George H. Gibson & Company, 
advertising engineers of New York, presented a paper on ''Lost 
11fotion in Machinery Advertising" at a meeting, held in New 
York on Dec. 8, of the Technical Publicity Association. 

MR. RICHARD W ORSAM MEADE, president of the New 
York Transportation Company, of New York, who formerly was 
assistant to President Vreeland, of the New York City Railway 
Company, was married on Saturday, D ec. 9, at Trinity Chapel, New 
York, to Miss Helena Rutherford Ely. 

MR. HOW ARD E. HUNT I NGTON, general manager of th e 
Los Angeles Rail way Company, has returned from a trip to Eu
rope. While abroad Mr. Huntington combined business and 
pleasure, and availed himself of the opportunity to study the 
methods of operation of the street railway properti es in the prin
cipal cities which he visited. 

MR. C. E. MEAD has resigned from the Westinghouse Electric 
& Manufacturing Company and opened offic es in the Reibold Build
ing, Dayton, Ohio, with his associates, as C. E. Mead & Company. 
In addition to other work in hand, Mess rs. Mead & Company have 
been retained as consulting engineers for three interurban rail 
ways to be built during the coming year. 

PROF. FRANK H. ROBERTS, of the University of Denver, 
Col., has just returned from an extended trip in Europe, where 
he has been studying the question of municipal ownership of pub
lic utilities. He called on President Roosevelt on D ec. 9 and is 
said to have reported to the President that public ownership of 
public utilities has been a failure in Europe. 

MR. THOMAS B. EATON, of Worcester, has been elected 
a director of the \Vo rcester Consolidated Street Railway Company, 
to fill the vacancy caused by the death of the Hon. Stephen Salis
bury. Mr. Salisbury had been a director since March II , 1901, and 
fo r a long time previous had been a director of the Worcester 
T raction Company. Resolutions on his death were adopted. 

M R S. E. WOLFF, recently general manager of the J ackson 
Gas Company, of J ackson, Mich., has assumed the duties of general 
manager fo r the Saginaw-Bay City Railway & Light Companies, 
vice Bernard C. Cobb, resigned. Mr. Cobb will retain his interest as 
a director, and will also continue to hold the office of vice-president, 
though after Jan. I he will remove to New York, where he will 
be conn ected with the head offices of the Hodenpyl-Wa lbridge 
Company, who control the Saginaw properties. 

MR. DE KANDO, chief electrical engineer of Ganz & Company, 
Bud a-Pest, arrived in New York on the Cunard turbine liner, 
"Carmania," on Dec. I I. Mr. De Kand o's vis it to this country is 
pa rtly due to the great interest being felt in three-phase traction 
at present, an d the many important proj ects where this system 
might be used. He expects to visit also the th ree-phase lin e now 
being equipped between London and Fort Stanley, Ontario, Can., 
described in the STREET RAILWAY JOURNAL of Dec. 9, on page 1026. 

MR. RANDALL MORGAN, of Philadelphia, who has been in 
Cincinnati for about a month as the guest of President 'vV. Kesley 
Schoepf, of the Ohio Traction Company, has left for California, 
where he will remain until the first of the year, when he will return 
to Cincinnati again as the guest of Mr. Schoepf. As previously 
stated in the STREET RAILWAY JouRNAL, Mr. Morgan while in 
Ohio availed himself of the opportunity of making a study of 
electric railway operation in Ohio and Indiana, in doing which he 
traveled over nearly very line in the two State s. 

MR. H. P. McINTOSH, Mr. Horace "E. Andrews, Mr. S. F . 
Haserot and Mr. E. G. Tillotson have resigned as directors of the 
Lake Shore Electric Rail way Company. As stated in these columns 
some weeks ago, Mr. Warren Bicknell will leave the company about 
J an. I, to become president of the Cleveland Construction Company, 
and it is understood to be settled that he will be succeeded as presi
dent by Mr. E. W. Moore, who is one of the heaviest stockholders 
of the property and a leading member of the Everett-Moore syndi
cate, which recently reassumed control of the property as a result 
of the winding up of the voting trust which has had charge of the 
company since the receivership. 

MR. CHARLES P. THRASHER, engineer for the Cleveland 
Construction Company, has opened an office in the Citizens Build
ing1 Cleveland, for the engineering department of the Youngstown 
& Ohio River Railway, which will extend from Youngstown to 
East Liverpool by way of Salem and Lisbon. Surveys are being 
made and specifications are being prepared for all the engineering 
details. The section from Salem to Lisbon will be built first, and 
work on this will be started early in the spring. The road is being 
promoted by a Cleveland syndicate headed by Mr. \Vill Christy, Mr. 
J. R. Nutt, Mr. Warren Bicknell, Mr. E. H. Hale and others. 

MR. L. L. SMITH has been appointed master mechanic of the 
Schenectady Railway, of Schenectady, N. Y., in place of Mr. J. G. 
Baukat, res igned. Mr. Smith is a graduate of Cornell University, 
class of 1890, with degrees of mechanical and electrical engineer: 
From 1890 to 1899 he was connected with the Chicago, Burling
ton & Quincy Railroad. From 18g9 to 1902 he was division mas
ter mechanic and general shop foreman of the Chicago , St. Paul 
& Western Railroad at St. Paul, Minn., and from 1902 to 1903 
he was machine shop foreman of the Central Railroad of New 
J ersey. Since that date up to Dec. I he has been master mechanic 
of the New Hampshire Traction Company, of Haverhill, Mass. 

MR. WALTER W. WHEATLY, president and general manager 
of the Mexico Electric Tramways, Ltd., left New York for Mexico 
City on Thursday, Dec. 14, by the Ward Line steamer " Esperanza. " 
Before his departure Mr. Wheatly gave a pleasant farewell dinner 
on Tuesday evening, Dec. 12, at the Cafe Martin. Among the 
prominent guests were the following: H. H. Vreeland, president, 
Mr. Frank S. Gannon, vice-president, and Mr. Oren Root, Jr., gen
eral manager, of the New York City Railway Company ; Mr. Thos. 
N. Mc Carter, president; Col. Edwin W. Hine, assistant to president , 
and Mr. Albert H. Stanley, general superintendent of the railway 
department of the Public Service Corporation of New Jersey; Mr. 
G. Tracy Rogers, president of the Binghamton Railway com
pany; Dr. F. A. C. Perrine, the well-known transmission engineer ; 
Mr. Frank Hedley, general manager of the Interborough Rapid 
Transit Company Company, of New York; Mr. W. J. Clark, of the 
General Electric Company; Mr. Maurice Loster, of the \Vesting
house Electric & Manufacturing Company; Mr. Daniel M. Brady, 
president of the Brady Brass Company; Mr. Ira McCormick, of 
the New York Central Railroad; Mr. H. \V. Blake, editor STREET 
RAILWAY JOURNAL. 

MR. R. C. TAYLOR has resigned as mechanical engineer of the 
Brooklyn Rapid Transit Company, and the position has been 
abolished. Mr. Edward Taylor, engineer of equipment and tests 
of the company, also has resigned, and Mr. J. R. Williams, gen
eral forema n of shops, has left the service of the company. Mr. 
Edward Taylor was connected with the company four years, first 
as engineer of tests and later as engineer of equipment. Before 
coming to Brooklyn, Mr. Taylor was with the International Trac
tion Company, and before that, during the Pan-American period, 
was connected with the engineering department of the International 
Traction Company, of Buffalo. 11Ir. \Villiams has been with the 
mechanical department of the company for a number of years. 
Another to leave the service of the Brooklyn Company is Mr. E. 
F. Perrine, assistant to the mechanical engineer. Mr. \V. G. Gove 
has been appointed superintendent of equipment of the company, 
having charge of construction, inspection and maintenance of 
rolli ng stock of both elevated and surface lines. Mr. GoYe has been 
assistant mechanical engineer of the company for about two years. 
Previous to his connection with the Brooklyn company he was with 
the Boston Elevated, where he served a term of service of about 
ten years. 




