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Our Convention Issue 
The STREET RAILWAY JOURNAL this week issues its annual 

convention number. The practice of publishing a special 
number just before the fall meeting of the American Street 
Railway Association, now the Interurban Railway Asso­
ciation as well, has been followed practically since this 
paper was established, and amounts to the presentation each 
year to each subscriber of a treatise on some distinctive 

branch of electric railway engineering. ' These convention 
issues are as voluminoµs as many books on electric railway 
subj ects, but they differ in subject matter from the average 
engineering text-book, because they are part of a periodical; 
hence they are compiled from a journalistic standpoint, the 
basis for which is "news." For this reason each of our 
convention issues represents matter compiled during the 
previous few months, and the articles printed discuss cur­

rent practice. In many respects this makes them more valu­

able for the active railroad operator or engineer than if the 
subjects we re treated from the standpoint of a text-book 
and each subject was considered ab initio. 

Each year the convention number of the STREET RAILWAY 
JouRNAL is planned along some central idea and it has been 
the purpose of the editors to select a topic for discdssion 
which is particularly prominent at the time in the electric 
railway engineering field. Last year, as the convention was 
held in Columbus, great interest was felt in the development 
of the interurban railways in that portion of the country; 
hence the convention number of 1906 was devoted to a re­
view of interurban electric railway practice in Ohio and In­
diana. This year the attention of electrical engineers and 
railroad operators has been attracted in a marked degree to 
the equipment with electricity of the steam railroads of the 
country. No other topic has drawn such large audiences 
to meetings of the American Institute of Electrical Engi­
neers, the Western Society of Engineers, the New York 
Railroad Club and other technical bodies where papers on 
this subject have been presented. Discussions on the rela­
tive merits of steam and electric power for trunk line ser­
vice, of dire7t current and alternating current for electric 
railway properties, of 600 volts and 1200 volts in direct cur­
rent working and of 25 cycles and 15 cycles for single-phase 
roads, have occupied the columns of the technical papers 
and the attention of scientific and engineering societies. 
During the past year, also, practically all of the more im­
portant installations of this kind, with the exception of the 
Long Island Railroad, have been put in operation. The 
New York Central equipment commenced a partial service 
Nov. 11, 1906, but steam was not entirely abandoned until 
July I last. The West Shore Railroad was officially opened 
June 15, and the electrified section of the Erie Railroad June 
18. The New Haven service commenced July 24. The 
West Jersey & Seashore was officially opened Sept. 18, 
1906, but as the Atlantic City season was practically over 
by that time the real test came during the summer which 
has just passed. 

It has been thought from these facts that an analysis of 
the electric railway practice of these different companies 
would be particularly appropriate at this time, especially as 
practically nothing has yet been published on the subject. 
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Articles on the construction of these lines have appeared in 

this paper, as well as elsewhere, so that engineers are well 

acquainted with the engineering features of the installations 
as they were originally. Some changes have been made, 
however, since the lines were placed in operation, and these, 

with the method of handling the apparatus by the officials 

in charge, it is the purpose of this number to describe. 

In most cases the elect rical equipment of the lines under 
discussion has been carri ed out by engineers who re­
ceived their training in the street railway fi eld, so that the 

methods followed have differed little, except in degree, from 
those employed in the lighter ra ilway installations with 
which our readers a re familiar. The operation of the lines, 

however, has in most cases been in the hands of men trained 

along steam railroad lines, and they have naturally intro­
duced methods which differ somewhat from those followed 

on the larger interurban railway properties. The conditions 

under which the service is conducted also vary from those 
of interurban electric railway practice, so that the exposi­

tion published elsewhere of the details fo llowed by the dif­

ferent roads should prove of value to both steam and elect ric 
railway managers. 

In our treatment of the subject it has been impossible to 
cover all · branches of the work, or to describe alf of the 

methods employed even in those branches selected for dis­

cussion, or to reproduce all of the blanks used even in these 
branches. Owing, a lso, to the comparatively recent date at 

wh ich most of the installations have been put in service, re­

liable fiiures on the cost of operation could not be obtained 
a nd the managements of the different systems have naturally 
been unwilling to present figures which, while correct for 
the period during which the lines have been in service, 

might give a wrong impression as to future economies. 

Nevertheless, the articles indicate that the electric system 

is considered satisfactory by those roads which have adopted 
it and that the sections put in operation are looked upon by 
the different managements as precur sors only to the w ider 
appli cation of electric power on their systems. 

In conclusion an extended article by P hilip Dawson de­

scribes some of the recent work in Europe and calls atten­

tion to the attitude which the railroad authorities in the 
different countries are now taking toward the introduction 
of electric power on thei r steam railroad systems. Outside 
of Great Britain, the rai lroads, in the countries considered, 

are in the hands of the Government, wher eby a uniform 
treatment of the subject is assured. Mr. Dawson is an ad­

vocate of the single-phase system for trunk line conditions 
and his citations of the favor with which this system is re­

garded by the government authorit ies in Sweden, Germany, 
Switzerland and Italy, and his remarks about its adoption 
by several of the large railroad companies in England, 
5hould prove of particular interest. 

\\Tith our Convention Section, we also issue a Second 

Section, similar in typographical appearance to our standard 
issues. This number will a lso be found replete with inter­
,est. The elect rical equipment of the Rochester-Mt. Monis 

branch of the Erie Railroad has not been described in any 
of the technical papers, so that while a chapter on the sub­
ject of its operation is published in our convention section 

this week, another and much longer article on the construc­
tional features of the line appears as the leading feature of 

this issue, and comments upon this line appear in the fol­

lowing editorial. In this section, aJso, Mr. French, engineer 
of maintenance of way, of the Utica & Mohawk Valley 

Railway, presents an instructive discussion of steel tie .and 

concrete construction. The practice of the Indianapolis & 
Cincinnati Traction Company, the pioneer user on a large 
scale of single-phase motors, has been brought up to date. 
An account is given of a test of a 7500-kw turbine in New 
York, and other articles of interest will also be found within 
the covers of this section. 

Single-Phase Traction on the Erie 

The "electrification" of the Rochester Division of the 

Erie Railroad, described elsewhere in our columns by W. 
N. Smith, has a double interest in that the line in question is 
not only the first to use single-phase motors in regular rail­

way traffic, but also utilizes for this work power transmitted 

at 60,000 volts from Niagara. It is the first fruit of the 
great cataract in the larger work of transportation. By a 

combination of energy and good fortune, too, the road went 
into operation some months ahead of the electric system of 
the N. Y., N. H. & H. R. R., on which work had been long 

in progress. It is a capital example of the easy applicability 

of single-phase high voltage traction to existing steam 
roads, leaving the freight service undisturbed, to be taken up 
later if desirable. The system involves many novelties and 
many very ingenious features of construction. To begin 

with the high-tension transmission line, one finds here an 

unusual type of construction, forming an ingenious com­
promise between the ordinary pole line and the tower sys­
tem which has of late come into extensive use. It employs 
an A frame for the support of the wires, composed of two 
heavy cypress poles united at the top. In virtue of the ex­
tra support thus given the normal span is lengthened to 220 

ft., thus greatly decreasing the number of insulators. 
The lightning protection is also out of the ordinary, horn 

arresters being installed at every fifth pole. It is of course 
early to speak of the efficiency of this particular feature, 

but the horn arrester, although somewhat insensitive, has 

given a good account of itself on some of the important 
lines on the Pacific Coast and requires little attention, a 

great virtue in case of its use on pole lines. At the sub­
station the lightning protection is more elaborate, consisting 
of three horn arresters in series, grounded respectively 
through a concrete column, an electrolytic arrester and a 

copper fuse wire. The special feature of the sub-station ar­
rangements is the ingenious utilization of the three-phase­
two-phase transformation, the two resultant single-phase 

currents being transmitted over the two nearly equal sec­

tions of the road to the north and south of the sub-station 
respectively. The actual working conductors thus fed are 
of No. ooo ground copper, carried by a catenary bracket 

c'onstruction. An interesting feature of th.is is that each 

steel bracket is permanently grounded to the rails, so that 
the failure of an insulator means a dead short circuit, the 

intention being to avoid any danger of poles burning off _and 
obstructing traffic in case of a partial ground. Another 
safety precaution adopted is the abolition of practically all 

telegraph and telephone wire overhead crossings, such wires 
being taken under the track by cables. In a few cases, to 
which cables could not be conveniently applied, a basket 
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construction of guard wires has been used to obviate any 

chance of crosses with the high-tension trolley wire. 

On the motor car the equipment consists of four 100-hp 

motors with Westinghouse electro-pneumatic control. Many 
ingenious details have been here introduced to provide for 

safe and certain operation. The service undertaken over 

the 34-mile line is based on the use of motor cars capable 

of handling a single trailer when desirable, at an average 

schedule speed of 24 miles per hour. There are 6 regular sta­
tions on the line and 22 flag stations, at some or all of which 

stops are to be made, so that to maintain schedule a flexible 

speed .control such as this system furnishes is highly im­

portant. Experience has already shown that the electric 

trains can be made to hold the schedule rather better than 

the steam trains which they have supplanted. The opera-' 
tion of the four classes of trains employed, viz., electric, 
steam passenger, through freight and local freight, over a 
single-track road such as the Rochester branch is, involved 
some complications, but these have been successfully over­
come. 

Of the technical problems arising for solution in this plant 
one of the most serious was the interference produced by 
the current upon telegraph and telephone lines in the 

v1cm1ty. On an ordinary transmission line such trouble is 
not formidable, for by proper transposition the inductive 
effects can be reduced to comparative insignificance. On 

this single-phase system with track return, kept in electrical 
instability by the shifting of the load both the electro­

dynamic and electro-static effects were very noticeable, es­
pecially the latter. No suitable means of eliminating the 
trouble by working upon the line itself was found, but it did 
prove practicable to remove the baleful influence by pro­
viding the telegraph relays with fairly high resistance dis­

charging shunts. This obviated the necessity of complete 
metallic circuits for the telegraph service. Such circuits 

are now in general use for telephone work, and if properly 
installed give good service, even in proximity to a single­

phase line. This result is very satisfactory, since the 
question of interference from such systems has been a mat­

ter of no small concern. Altogether the engineering work 
on this Rochester division of the Erie seems to have given 
suitable solutions for a good many of the practical problems 

of single-phase teaching, and will probably lead to a freer 
use of the system than has heretofore been judged discreet. 

Even Shifts in Power Plants 
One of the first questions to be settled when a new power 

plant approaches completion is whether the operating shifts 
shall overlap or be evenly divided in respect to the assign­
ment of working hours among employees. In some plants 
there is a complete change of men at the conclusion of every 
trick; in others part of the men leave at one time and the 
rest are retained until the newcomers have been at work for 
a longer or shorter period. There is certainly something to 
be said in behalf of each policy. 

The plant with the complete or even shift, say of eight 

hours' watch, has the. advantage of a certain solidarity in 

each of the three tricks which make up the day's run. The 

men on each trick grow to learn each other's ways, and if 

good team work is ever possible in a power plant, it ought 

to .result from the even shift. If any of the watches are 

longer than eight hours in duration some of the others must 

be shorter, except in the case of two twelve-hour shifts per 

day. Overlapping tends to do away with rivalry as to 
records of fuel consumption. With uneven shifts, a man 
will each day be responsible to two different boiler or 

engine room foremen, which is in some cases a disadvan­

tage on the purely personal side. It may seem ludicrous to 
some managers to think of consulting the personal whims 

of subordinate power-house employees in arranging shifts, 

but the fact remains that some men in a plant rriay get 

along finely with one chief on the watch, and from one 

cause or another fail utterly to satisfy a second superior, 

perhaps through temperamental differences. T heoretically 

all men in the employ of a just and liberal company ought 

to work together in harmony ; practically there are great 

differences in the esprit-de-corps under different executives, 

and the even shift plan favors the coalescing of congenial 
elements into each watch, either through original appoint '.. 
ment or transfer. 

, 

A clean sweep of employees as a shift changes cannot of 
course be made with respect to the men whose duties are 
not duplicated. The chief engineer of a plant is respon­
sible for the station as a whole, in most cases throughout 

the twenty-four hours, so far as any foreseen routine or 
emergency work goes. Certain other men, like battery at­
tendants, clerks, and repair men in the larger stations may 

be on duty during the day only, and these may overlap more 
or less without trouble. But employees like watch engi­
neers, oilers, pump men, water tenders, firemen, coal pass­
ers, and helpers can, as a rule, be shifted together if the 
station routine is properly planned, with the advantage of 
concentrated authority and team work, and, in some cases, 
friendly rivalry to produce good records. 

Advocates of the overlapping shift urge that if the entire 
boiler, engine and pump room force changes as one man, 
the station is liable to lose its best grip upon the load con­
ditions obtaining at the time of transfer. They also claim 
that the variation of the load at different times of the day 
and the responsibility attending the occurrence of the morn­
ing and evening peaks demand the retention of the best 
men in rush hour periods. They emphasize the economy of 
the overlap contrasted with the employment of uniform 
shifts containing possibly more men in toto than would be 
needed if the shifts were not co-terminous. 

Each plant must be considered by itself in the face of 
these points, and before any general decision can be 
reached for varied cases, we must have a more definite 
knowledge of the exact number of men required in relation 
to the number of machines in service and the load varia­
tions. Where exacting twenty-four-hour service is re­

quired, the even shift is likely to prove attractive, as in the 
case of an electrified steam railroad which handles a very 
large distributed traffic. If the morning and evening peaks 

are excessive, requiring many more men in the boiler and 
engine rooms, the overlap may pay better. Usually, then, it 
is a ques tion of local conditions as to wh ich plan should be 
adopted. The main point is to insure that the existing 
operating conditions are made clear to all successors of 
retiring employees, and to harmoni ze the work as niuch as 
possible. The matter is well worth considering in relation 
to the personal equation. 
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SINGLE-PHASE ELECTRIC MOTIVE POWER ON THE 
ROCHESTER DIVISION OF THE ERIE RAILROAD 

BY w. N. SMITH. 

One of the most important electric railway developments 
of the present year is the change from steam to electric 
motive power on a portion of the Rochester Division of 
the Erie Railroad, which took place on June 18, 1907. This 
is the first installation of a single-phase alternating system 
of electrical motive power upon a steam railroad, to go into 
commercial operation. 

T he Erie electrification can justly claim the priority of 
application of several important features which are of in­
terest in connection with the discussion now prevailing 
upon systems best suited for steam railroad electrification. 
This line was the first in this country to operate electric 
cars on the single-phase system over the tracks of an oper­
at ing steam railroad; the first in this country to use 11 ,ooo 

prior to the electrification. The road-bed is ballasted with 
gravel, and the joints are of the Weber type. A single No. 
oo protected rail bond is applied to each rail joint under the 
plate, one of the advantages of the high-tension single­
phase system being that the relatively small current com­
bined with the high impedance of the· main circuit renders 
it unnecessary to resort to heavy bonding. 

The line crosses a number of bridges, the longest one, 
that over the Genesee River, about 1 ½ miles south of 
Rochester, being 780 ft. long and comprising seven spans. 
There are also through truss bridges at Rush, and at 
Caneserauga Creek, near Mt. Morris, and a stone arch 
bridge over Conesus Creek, a short distance south of Avon. 

The electric service is devoted solely to passenger traffic, 
which is of the local interurban type. The freight service 
is handled exclusively by steam as heretofore, as are also 
the through trains operating betweeif'"'Rochester and Corn­
ing over the main line of the Rochester Division, a distance 

• 

FOUR-CAR ELECTRIC TRAIN ON ERIE SINGLE-PHASE RAILWAY 

volts working pressure commercially on a trolley, and the 
first instance of a single-phase traction system receiving 
power from a 60,000-volt transmission line. 

All of the construction described below, except that of 
the 60,000-volt power transmission line and the car bodies 
and trucks, was designed, executed and placed in operative 
condition by Westinghouse, Church, Kerr & Company, en­
gineers, through whose courtesy the drawings and photo­
graphs were furnished which illustrate this article. 

The section of track equipped is 34 miles long, extending 
from Rochester, over the main line of the Rochester Divi­
sion, to Avon, a distance of about 19 miles, thence 15 miles 
over the Mt. Morris Branch. The railroad is entirely sin­
gle-track, with sidings at way stations, averaging 3 to 4 
miles apart. The grades are light, and the curvature for 
the most part quite easy, the line being relatively quite 
straight. 

The track was originally laid with 68-lb. rails, but was 
relaid with 80-lb. rail, taken from another division just 

of about 94 miles. The steam service between Rochester 
and Mt. Morris originally comprised three round trips daily. 

· The principal villages served are Avon, Geneseo and Mt. 
Morris, the other regular way stations being little else than 
cross-road stops. The population is entirely agricultural, 
and the Genesee Valley traversed by this line is probably 
one of the most beautiful and prosperous farming regions 
of New York State. Instead of three round trips per day, 
the electric service has introduced six complete round trips 
between Rochester and Mt. Morris, and three more between 
Avon and Mt. Morris. 

POWER SUPPLY. 

The power is generated at Niagara Falls, in the plant of 
the Ontario Power Company, and is transmitted at 60,000 
volts, three-phase, over the lines of the Niagara, Lockport 
& Ontario Power Company, whose system has been fully 
described in former technical papers. The Iroquois Con­
struction Company built a branch line from Mortimer, a 
little over 4 miles south of Rochester, to Avon, locating it 
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upon the Erie Railroad right of way for nearly the whole 
distance. The pole c;pnstruction used upon this branch 
transmission line is -~' the A-frame type, using two 40-ft. 
cypress poles, set a~ ast of each other, and inclined so 
that their tops are framed together, the butts being joined 
by horizontal plank braces underground. The cross-arms 
consist of two 31/z-:in. x 6-in. timbers, 8 ft. long. The insu­
lator pins are of cast steel, one being placed at the apex of 
the A-frame, and the other two ·bolted near the extremities 
of the cross-arms, so that there is an equilateral spacing of 
7 ft. between each of the three wires. The insulator pins are 
grounded by copper wire. The neutral of the transmission 
system is grounded at the power station through a re­
sistance. Lightning protection of the horn arrester type 
has been installed at every fifth pole. The conductors are 
of No. 4, hard-drawn, stranded copper cable. The standard 
length of span between poles is 220 ft., which is shortened 

glass. The building is 39 ft. 8 ins. x 44 ft. on the outside 
and 29 ft. IO ins. high from the top of the foundation to the 
top of the parapet. The door sills and lintels are of con­
crete blocks, and for architectural effect a bel t of concrete 
blocks runs around the building, at the level of the window 
sills. The parapet is also topped off with a coping of con­
crete blocks. 

In the basement of the building are located one of the 
transformer oil tanks and the oil pump. T he main floor is 
divided into three rooms, the main transformer room being 
43 ft. x 17 ft., and extending the full height of the structure 
to allow room for the high-tension bus-bars, which are car­
ried over the transformers. The remaining space on the 
main floor is divided into a high-tension room ( through 
which the 60,000-volt wires enter, and which is the location 
of the high-tension circuit breakers, 16 ft. 8 ins. x 19 ft. 
8 ins.) and the operating room, which is 19 ft. 8 ins. x 24 

P ASSENGER TRAI N SHED, ROCHESTER TERMI NAL, SHOWIN G OVE RHEAD CONSTRUCTION 

at curves where necessary. When crossing over the tracks 
of the Erie, or other railroads, recourse is had to a special 
construction of No. o copper cables carried on steel towers, 
so reinforced by guys that it is impossible for a failure of 
the line to result in dropping the conductors across rail­
road tracks. 

SUB-STATION BUILDING. 

The sub-station building is located in the Y formed by the 
railroad tracks at Avon, and together with the car shed, is 
adjacent to the roundhouse and division repair shop. The 
walls of the building are of brick, resting upon solid con­
crete foundations, the roof and floors beins- of reinforced 
concrete. The floors are supported upon steel beams, but 
the roof beams are of reinforced concrete, like the slahs 
which they support. 

The building is absolutely fireproof, the doors and win­
dows being of kalomein constnwtion, and fitted with wire 

• I 

ft. , where all the 11,000-volt switching appa ratus and the 
measuring instruments are located. Directly over the oper­
ating room is a mezzanine floor,' reached by an iron staircase, 
in which are located the 11,000-volt lightning arresters, the 
60,000-volt choke coils and the 60,000-volt series coils. T he 
high-tension connections enter through the high-tension 
room, which runs from floor to roof and pass through the 
choke coils and series coil, on the mezzanine floor, and then 
turn through a wide opening in the wall to the 60,000-volt 
bus-bars, which are located in the upper portion of the 
transformer room. 

There is space in the transformer room for another trans­
former of the same size and there is also space in the high­
tension room for an oil-insulated circuit breaker should it 
ever be decided necessary. The interior is painted with 
cold-water pa int of the same light green shade that is com­
monly used hy the Erie Railroad for interior finish. 
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The interior lighting equipment consists of forty-seven 
16-cp incandescent lamps. Heat is supplied by a simple 
system of Colonial wall-type steam radiators, supplied by 
steam from the locomotive roundhouse. · 

SUB-STATION EQUIPMENT. 

The transmission line terminates at the lightning arrester 
yard in the rear of the sub-station. The arrangement of 
the 60,000-volt lightning arresters consists of three horn 
gaps, arranged one behind the other, on each of the three 
conductors, the first gap being 4¾-ins. across, the second 5, 
and the third 6 ins. A concrete column is in series with the 
first gap, an electrolytic arrester in series with the second 
and a 5-ft. fuse of No. 18 copper wire in series with the 
third; that is to say, between one horn and the ground. 
Both horns of each gap are of ,½-in. round iron. Between the 
line and the first arrester there is a hook-type knife switch, 
and between the last arrester and the lead into the sub­
station, there is a No. 18 copper wire fuse, in each con­
ductor, placed horizontally upon the structure especially de­
vised for it on top of a pole. These fuses are enclosed in 
wooden tubes about 5 ft. long, wrapped with torpedo twine. 
The entire arrangement of lightning arrester gaps, fuses 
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and switches is mounted upon eig;hteen chestnut poles; and 
a suitable elevated platform, railed off and fitted with a 
gate to keep out trespassers, affords means of access to the 
apparatus when attention is required. 

The three high-tension conductors enter the sub-station 
through glass discs held in 36-in. tile, set in the upper 
portion of the rear wall of the sub-station. 

Within the sub-station, the wires first pass through three 
60,000-volt stick-type circuit breakers, mounted directly 
inside of the rear wall. Thence, over bare copper conduc­
tors to the three oil-insulated choke coils, situated on the 
mezzanine floor, thence to three oil-insulated series trans­
formers, also on the mezzanine floor, from which connec­
tions are taken to the power measuring i115truments in the 
oper~ting room. The main connections finally terminate 
upon a set of copper bus-bars in the transformer room, 
which are run upon porcelain insulator s mounted on 
wooden cross-arms and placed at a convenient height di­
rectly over the line o f transformers. 

The 60,000-volt three-phase current is rendered available 
for single-phase distribution by means of three transfo rm- f 

ers of the Westinghouse oil-insulated water-cooled type, 
each of 750 kilowatts capacity. For the present installation, 
two transformers only are used at one time, the third being 
a spare. The high-tension connections are such that in 
case of one transformer failing while in service, its con­
nections can quickly be taken off the bus-bars, and put on 
the spare transformers. The transformer windings a re 
fitted with taps enabling the three-phase to two-phase "Scott 
connection" to be used. The low-tension windings can be 

MAIN TRANSFO RMER ROOM IN AVON SUB-STATION 

so connected that either II,ooo volts or 22,000 volts can be 
obtained, so that in case it should ever be desired to trans­
mit railway current for an extension of 40 or 50 miles, to 
another sub-station it could readily be done without adding 
t ransformers to this equipment. The low-tension windings 

also have six taps, enabling relatively small variations m 
the secondary voltage, if the same should be necessary to 
suit operating conditions in the trolley line. 

One end of each low-tension winding is directly grounded 
to the boiler iron case, which in turn is, by means of a No. 
0000 stranded copper cable, directly connected to the track 
return circuit. 

The transformer cases are made of boiler iron, and set on 

AVON SUB-STATION 

a square cast iron base, which is in turn mounted on three 
pairs of wheels running upon an iron sub-base set in the 
concrete floor of the room. A track runs lengthwise of 
the room directly in front of the transformers, a transfer 
truck running upon it, upon the top of which there is an­
other set of little wheels or rollers, which line up with those 
upon which the transformer cases are set. \Vhen it is 
desired to remove the windings from the transformer case, 
it is only necessary to disconnect the electrical, water a~cl 
oil connections, roll the transformer off its sub-base, and 
onto the truck, which is th en pushed to the r ear encl of the 
transformer room where it comes directly under a IO-ton 
hand hoist, which is able to lift any part of the transformer 
that repairs may make it necessary to handle. 

Two cylindrical boiler-iron oil tanks are provided, each of 
slightly greater capacity than a single transformer. One 
is located in the basement directly under the transformer 
room, so that the oil from the transformer can readily be 
drained into it. The other is suspended from the concrete 
roof beams at the top of the transformer room, close to 
the side wall of t'he building, this being intended to act as a 
reservoir for distributing oil back into the transformer. 
The oil is pumped from the lower to the upper tank by 
means of a steam pump supplied from the boiler room in 
the adjacent division roundhouse, where steam is always 
available. From the upper tank oil is fed by gravity into 
either transformer. It is thus a simpl e matter to draw the 
oil off from any transformer if its insulating qualities are 
found to have depreciated, and the dehydrating, filtering or 
purifying apparatus can readily be employed with the aid of 
the pump, and the supply returned agai n to storage. The oil 
piping is of iron throughout. 

The water circulation is by gravity, the supply coming 
from the railroad company's water tank system, at the 
adjacent round house, being pumped originally from the 
Genesee River about a mile distant. An artesian well had 
been opened up on the premises, but the water was so 
strongly impregnated with sulphur and other impurities 
that it was thought best not to introduce it into the copper 
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p1pmg in the transformers, although the cost of such a 
supply would have been practically nothing. 

There are three separate water-cooled coils in each trans­
former case, each one controlled by its own valve, so that 
the amount of water may be controlled as found necessary 
under various conditions of load. 

The necessary tranformation from three-phase to two­
phase, fits in very well with the natural subdivision of the 
electrified line into two sections, one of which is about 
nineteen miles in length, north of Avon, the other about 
fi £teen miles in length, being to the south of Avon. The 
connections were therefore laid out to operate the sections 
upon separate phases of the two-phase secondary system. 
Either the T or V connection can be used, the latter method 
being employed at present. Each one of the active trans­
formers therefore feeds a separate section. 

As mentioned above, one terminal of each single-phase, 
I 1,000-volt transformer is .grounded. The middle trans­
former of the three is ordinarily used as a spare, and the 
other low-tension lead from this transformer runs to the 
center of a double-throw switch, whose outside poles con­
nect separately to two low-tension bus-bars. The un­
grounded low-tension terminals of the other t\'i,O transform­
ers connect through single-pole switches, one to each of 
these bus-bars. 

The low-tension bus-bars run along 
operating room, and directly beneath 
them are three type-E Westinghouse au­
tomatic oil circuit breakers, one on each 
of the two trolley feeders, the third 
breaker which is situated between the 
other two, being a spare. One pole of 
each of the three oil breakers is con­
nected to the center pole of a double­
throw hook type switch, by means of 
which it is thrown upon either bus-bar. 
The other pole of the oil breaker runs di­
rectly to the feeder. The outgoing lead 
from the middle or spare circuit breaker 
can instantly be thrown upon either one 
of the feeders, should the breaker usually 
controlling that feeder be temporarily 
disabled. This system of connections is 
simple, compact and flexible , and has ad­
mirably fulfilled the conditions for which 
it is intended. 

The outgoing I I ,ooo-volt feeders run 
up to the mezzanine floor directly over 

the wall of the 
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CATENARY TROLLEY CONSTRUCTION. 

The overhead trolley construction is in many · respects 
unique. It was the first of all catenary installations to 
operate regularly at I 1,000 volts. There were very few 
precedents to follow; many of the details of the overhead 
work are entirely original, and nearly all of them were 
especially designed for this installation by the engineers 
who executed the work. 

The poles are of chestnut, averaging 25 ins. in circum­
ference at the top, and about 42 ins. at the butt. Most of 
them are about 35 ft. long, but 40-ft. poles were used where 
the embankments were narrow and steep, and in span con­
struction. Nearly all the construction is of the bracket typer 
except at the railroad yards at Rochester, Avon and Mt. 
Morris, and for some distance at Mortimer, where there is 
a siding on each side of the main track, which prevented 
the use of bracket construction there. 

The poles are given about 12 ins. rake. The poles are 
tamped with cobblestones, of which plenty were available 
from the coarse gravel with which the road is ballasted. 
The ground proved very deceptive as regards the nature 
of the digging, much water-bearing gravel and quicksand 
being encountered, and oil-barrels had to be resorted to in 
many instances, to prevent caving in of the holes during 
pole setting. 

The bracket's are of on entirely original design, each con-
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the operating room, where they emerge 
from the building through perforated 

DIAGRAM OF CONNECTIONS, AVON SUB-STATION 

glass discs, set in 18-inch round tiles. Before emerging 
there are tapped to them two Westinghouse low-equivalent 
lightning arresters, set in brick compartments, and rein­
forced by two electrolytic lightning arresters of the I I,-

000-volt type. A set of call bells is provided so that when 
the automatic breakers open a bell is rung in the car-in­
spection shed, adjoining. Also, if the temperature of any 
transformer runs above normal, a bell circuit connected 
to a thermometer in the top of the trasformer tank is sim­
ilarly made to operate. The station itself does not require 
the continuous presence of an attendant, which is needed 
in the case of a rotary converter sub-station. The work­
ing force is so organized that the car-repair men are al­
ways available for manipulating the sub-station circuit 
breakers, and the cost of attendance is thereby reduced to 
a minimum. 

sisting of a 3 x 2¼-in. tee, IO ft. long, the heel of which is 
fastened to the pole by a pair of bent straps, the outer end 
being supported from the pole-top by two ¾-in. steel truss 
rods, instead of the single rod commonly used for bracket 
work. The two rods are attached about 27 ins. back from 
the outer end, and run one to each side of the pole, and are 
fastened there to a pole clamp devised for this work, which 
grips the top of the pole instead of requiring the bolt or 
truss rod to pass through it. In this way the timber of the 
pole is kept intact, and does not have a hole bored through 
it which will admit moisture and induce rot. The two truss 
rods are threaded at both ends, and at the upper end each 
one passes through a small iron casting which is in turn 
carried upon a bolt projecting out from the cast-iron portion 
of the pole clamp, like a trunion. The whole construction 
is extremely rigid, and is stronger and more conducive to a 
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long life for the pole than any bracket hitherto used. Where 
necessary, at switches, extra long brackets are employed, 
being lengthened by splicing and an extra truss rod being 
attached by means of a clamp, to the outer end of such a 
bracket, and run to the extreme top of the pole. 

The insulator pins are of malleable iron, of a type 
specially devised for this work. The lower portion of the 
pin was divided and fitted closely over the flanges of the 
tee bracket, being provided with a single ¾-in. bolt by 
means of which the lower split portion of the pin is clamped 
securely against the bracket. The brackets and pins were 
furnished to the engineers' designs, by the Electric Service 
Supplies Company. 

The insulator is of the R. Thomas & Sons manufacture, 
6¼ ins. in diameter, and 6 ins. high, made in two parts, 
but of the three-petticoat type, and known as the No. 3029. 

I 
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TROLLEY HANG~R CATENARY CONSTRUCTION 

It was designed by the engineers especially for this installa­
tion. As most of the overhead work was done during the 
winter months, and had to be rushed, a quick-setting cement 
of litharge and glycerine was used in place of Portland 
ceµient, which not only enabled rapid work in construction, 
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support it, which enables sufficient variation in location of 
insulator to meet most of the requirements in shifting the 
alignment of the trolley wire on curves. 

The messenger wire is of "extra high strength" steel, 
furnished by the American Steel & Wire Co. It is of seven 
strands and is 7h6 in. in diameter. Joints are made by 
using the so-called "open" and "closed" cable sockets, the 
sockets being sweated on to the abutting ends of the cables 
and joined by a pin connection through the eyes of the 

METHOD OF GROUNDING BRACKET 

sockets. The trolley wire is No. ooo B & S grooved copper, 
the lengths being spliced with the usual type of soldered 
splicing sleeve. 

The spans on the straight line track are 120 ft. in length,. 
and as much shorter than this on curves as required by-

--12"-- --,, 

BRACKET FOR CATENARY TROLLEY CONSTRUCTION 

but obviated troubles due to the freezing of hydraulic 
cement while setting. 

The insulator pins are ordinarily about 12 ins. from the 
end of the bracket, but there is 27-,½ ins. space between 
the end of the bracket and the point where the truss ro1s 

the radius of the curvature. T he maximum deflection from, 
the center line of the track, on curves, is 7 ins. each way. 
The catenary hangers were of the Electric Railway Equip­
ment Co.'s drop-forged type, being modified by the engineers 
to suit the requirements. The messenger clip and the trolley-
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clip a re of the same type but grooved differently to accom­
modate their respective wires. They are joined by a ¾-in. 
iron hanger-rod, with right-hand threads on each end, the 
longer rods being flattened in the middle to admit of bending 
them slightly, so as to conform to the divergence of the 
messenger and trolley wire near the ends of the spans. 
Both trolley and messenger ears a re secured in position by 
jam nuts. T his type of suspension was developed especially 
for this installation, and is so constructed that there is no 
possibility of parts coming loose and falling apart on ac­
count of vibration. It is also very quickly and easily adjust­
able on trolley wires. The hangers a re spaced every IO ft. 

The steady strain rods are of treated wood of the West­
inghouse E lect ri c & Mfg. Company's make, and they a re 

bent iron. The spool type insulators are cemented on to 
pieces of ¾-in. pipe, through which passes the ¾-in. eye­
bolt by means of which they are attached to the bent irons. 
Steady strains are used only on curves and turnouts and 
were not found necessary on tangent track. 

The tie wires are of No. 9 Extra BB, galvanized telegraph 
wire, because it was thought best not to make too rigid an 
attachment between the messenger wire and the insulator; 
so that if a bracke_t became detached from the pole for any 
reason, its weight and the shock of detachment would tear 
the wire clear from the messenger and allow the bracket to 
fall entirely away from the wire and reduce the chance of 
steam railroad trains colliding with it. An accident to the 
electrical equipment of a railway operating both steam and 

OV E RH EAD CONSTRU CTION AT CLARISSA STREET BRIDGE, ROCHESTER, SHOWING TROLLEY SECTION INSULATOR, BRIDGE 
W AR NING AN D BLOCK SIGNAL TOWER 

mounted at one side of the bracket instead of directly under­
neath, in order to give sufficient clearance for the panta­
graph trolley on curves, where the super-elevation results 
in the tilting of the shoe from the horizontal. Each steady 
strain rod is hinged to a spool type Thomas porcelain strain 
insulator, which is clamped to one side of the bracket in 
such a manner that the hinged end of the rod is almost_ at 
the elevation of the top of the tee bracket. The method of 
attaching the steady strain insulators to the bracket is such 
that they can readily be shifted along the bracket to follow 
up any change in alignment of the trolley wire that may be 
required by curvature or for any other reason. The clamps 
holding the steady strain insulators are of 3 in. x ¾ in. 

electric trains, may shut down the electric service, but will 
not automatically place any check upon the steam service, 
so that accidents to steam trains must be guarded against, 
as a steam train might easily be wrecked by an obstruction 
which would automatically prevent power from being sup­
plied to an electric train. This was one of the reasons for 
installing the system of "ground rods" from the brackets 
to the rails, which is carried out very consistently through­
out the installation. Every bracket is grounded to the rail, 
so that an insulator failure will instantly throw off the 
power, as it will cause a complete metallic short-circuit. 
There is thus no danger of setting the wooden poles on fire, 
which would be possible if this precaution were not taken. 
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The burning of a wooden pole would not of itself neces­
sarily cripple the electric service, but it would be quite 
likely to cause an obstruction dangerous to the passage of 
steam trai~s which are, of course, independent of any dis­
turbances on the electric motive-power system. Up to the 

long is suspended from the span wire by hangers of galvan­
ized strand cable, adjustable in length, and fastened to the 
span wire cable by specially designed clips, the construc­
tion forming a sort of stirrup upon which the pin and in­
sulator are carried. The messenger wire rests upon the 
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DETAIL OF DEFLECTOR FOR CATE NARY CONSTRUCTION 

present time, however, there have been no cases where the 
overhead construction has caused any ob~truction to the 
passage of the steam traffic. 

The ground rods consist of ¾ in. x 1¼ in. flat steel, their 
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insulator just as in the case of regular bracket construction. 
This form is used, not only for spans where there is but one 
track, but also in the yards at Avon, and Rochester, where 
three or four parallel tracks are electrified. Span construc­

tion, in general, was only used 
where conditions absolutely 
required lt. 

The Rochester yard was a 
difficult piece of construction 
on account of the distance be­
tween supports (which reaches 
a maximum of 94 ft., where 
spanning seven tracks, four of 
which are electrified) , and 
also on account of the uncer­
tain nature of the soil which 
on the river bank is fill ed in 
wi th gravel and cinders. For 
these long spans, where it was 
impossible to use guys of the 
usual type ( the river bank be­
ing on one side and the main 
highway which gives teams 
access for loading and unload­
ing of freight cars on the 
other side), it became neces­
sary to use self-supporting 
span construction, and this was 
done by using the "Tripartite" 
type of steel pole, set in con­
crete. This type of pole being 
constructed of re-rolled Bes-OVERHEAD CONSTRUCTION, MT. MORRIS TERMINAL 
semer steel rails, is less sub­

ject to ru st, and consequently more durable than any other 
available type of metal pole, and all of its surfaces are 
always open and easy of inspection. On account of the 
great tensile strength of the material, there is considerable 
saving in weight, and the fact that it was a standardized 

upper and lower ends being bolted to track rail and bracket 
respectively. 

The span construction is as nearly as possible similar 
to the bracket construction, and uses the same type of pin 
and insulator. A piece of 3 in. x 2¼ in. tee about 30 ins. 
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product, enabled quicker delivery to be made than though 
special riveted poles of. structural steel shapes had been 
especially designed for these locations. T!1e span wires 
consist of the regular messenger cable fitted with cable 
sockets sweated on at each end, the same being fastened 
to turnbuckles and pole collars at the tops of the poles. 
There a re two span cables at each pair of poles, the upper 
one being used to carry the weight, the lower one acting 
to steady the arrangement and also to act as a relay in case 
of an accident to the upper span. Similar construction was 
also used at Avon, where guying of side poles was not 
always possible. 

A very simple type of pull-off was devised for curves in 
span construction, and it so happens that both the Roches­
ter and Mt. Morris yards have considerable curvature. 
The pull-off consists simply of a spool-type insulator, with 
a piece of pipe cemented through the center, this pipe being 
slipped over the hanger spacing-rod joining the messenger 
and trolley clips, thus giving an insulating connection 
through which an ordinary pull-off cable can be attached to 
both messenger and tro!ley 
wherever required. The di-
vision of the horizontal pull 
between the messenger and 
trolley wires is easily arl-
justed to suit the conditions, 
by shifting the spool-type in-
sulator up and down the spac-
ing rod, by inserting longe!' or 
shorter nipples of pipe ur.cler-
neath it. In general, ,vhen 
near a span wire, the messen-
ger cable is supported rigidly 
on its insulator and the trolley 
wire needs all the side pull ; 
but in the middle of a span 
the pull must be equally di­
vided between messenger and 
trolley wire. 

ries the standard form of straight line insulator,.,. and the­
regular type of catenary suspension _is employed. 

At either side of these overhead obstructions -~• it was­
necessary to provide warnings for brakemen upon the tops­
of freight cars, as substitutes for the warnings of hanging 
pieces of rope previously used. In the accompanying cut on 
page 657 is given a view of the Clarissa Street bridge,. 
showing both the old arrangement of ropes and the new 
one, for electrified tracks, which supplanted it. It will be 
noted at this point only one of the two tracks is electrified 
and freight trains are here obliged by rule to use the un­
electrified track; but to insure that the place shall be abso­
lutely safeguarded, the electrified track is fitted with warn­
ing signs of the type shown. They consist of the well­
known type of horizontal, suspended swinging wooden rod,. 
mounted with its axis at an angle, so that it swings up as it 
is pushed to one side. The pantograph trolley is fitted with 
a set of springs on each side, one of which strikes this 
warning sign a blow as it passes uncfer and instantly throws 
it to one side. The blow is struck upon a heavy leather 
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The presence of sev eral 
through-truss bridges oYer 
streams and two low bridges 
over the Erie right of way 
necessitated the employment 
of special construction at these 
points, particularly at Ihe 
bridge at Clarissa Street, on 

AVON XARD, LOOKING SOUTH TOWARD STATION 

the outskirts of Rochester. The original clearances here 
were so low that the road-bed- had to be excavated out and 
the track lowered about 2 ft., and the minimum clearance 
between the rails and the trolley wire being finally 18 ft. 
The messenger is fastened to a horizontal stool-type insu­
lator mounted at the center of a substatial piece of turned 
oak, which is long enough to carry two more similar insu­
lators, one on either side of the center one. 

The steel hangers reaching down from the overhead 
bridge structure carry the two side insulator~, so there are 
always two insulators in series between the 11,000-volt 
messenger cable and the steel work of the bridge. These 
insulated supports are suspended at short intervals from the 
under side of the steel-work of the bridge, and are further 
supplemented by the use of steady strains which prevent 
any side displacement of the trolley wire. The shortest 
sizes of hanger spacing rods are used in such places. Where 
the bridge trusses are high enough to permit it an iron 
stirrup is employed like that used in span work, which car-

strap held taut by a coil spring of steel wire in tension, the 
whole contrivance being fastened to the lower half of the 
pantograph trolley mechanism so that it is at the right 
height for striking the warning sign. The swinging rod is 
mounted upon the pole by means of insulators, effectually 
preventing any leakage to the ground, even though a car 
might stand still directly under the sign and make contact 
with it for an indefinite length of time. 

Nearly all the telephone and telegraph wires which cross 
over the 11,000-volt trolley wire have been put under­
ground, particularly in the case of the leads composed of 
only a few wires, but where the line is crossed by heavy 
telephone trunk lines, they have been protected by the 
basket type of construction, so designed as to effectually 
prevent a broken telephone wire from falling across the 
messenger or trolley wire. This consists primarily of four 
galvanized steel cables stretched between opposite ends of 
two cross arms, one placed above and the other below the 
wires of the intersecting telephone line, and the four cables 
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.are joined by a basket-work of light strap-iron ribs placed 

.at intervals of 3 to 4 feet across the whole span, forming 
,the sides and the bottom of the cradle and effectually pre­
v~nting a broken telephone wire from dropping any further. 
This construction was also followed in the case of an elec­
tric light line at Avon. 

The telegraph department of the railroad company, in 
-connection with the signal department, constructed a private 
,telephone line of two copper wires between Rochester and 
Avon, with instruments at all signal towers and · stations 
"in the dispatcher's office, and at the sub-stations, and car 
. -shed, and master mechanic's office. This telephone system is 
run upon the trolley bracket poles, transposed every third 
;pole, and has worked satisfactorily. 

Lightning protection for high tension single-phase railway 
·lines no'thaving as yet been standardized, only a part of 
1:he line was equipped with line lightning arresters, which 
.are of a swinging fuse gap type of construction, made by 
..the Westinghouse Electric & Manufacturing Company. 
This type of lightning arrester consists of a gap one side 
•Of which is connected directly to the trolley through a No. 4 
,copper wire, and the other side being directly connected to 
1he ground rod through a fuse enclosed in a tube which, 
while the fuse is intact, is maintained in an inclined position 
Jike a pendulum held back from its position of rest; but 
when the fuse is blown, a latch is rdeased which allows the 
fuse tube to swing to a vertical position which shows con­
·spicuously from the ground, and signifies to the patrolman 
that the fuse should be replaced. The fuse tube can then 
ibe lifted off the suspending lugs by a pair of insulating tongs 
made for the purpose, and the fuse renewed and replaced in 
.a few moments. 

On the other half of the line, lightning arresters were not 
installed. During the summer, two of the poles were struck 
by lightning, but the metal-work of the brackets and truss 
rods being entirely grounded, these poles were not damaged 
1below the topmost point of attachment of the truss rods, 
whi'ch is generally not over 18 ins. from the top of the pole. 
In a number of instances the lightning-arrester fuses have 
blown, but it is not known how many of them have blown 
·simultaneously. Although the extent to which this type of 
arrester is fully protective, is hardly established as yet, it 
-can be stated that at no time since regular operation started, 
has any injury to the car equipment resulted from lightning, 
though there were several severe storms during June and 
July. 

The trolley line is divided into seven sections-one com­
prising the Rochester terminal, one of the Avon yard, three 
-sections in the main line between Rochester and Avon, and 
two sections south of Avon. 

The sections are divided by trolley section insulators; 
made by the Westinghouse Electric & Manufacturing Com­
pany. They are of the overlapping type, made of impreg­
nated wood, and are of sufficient length to insure insulation 

• at I 1,000 volts. Each section insulator is carried upon two 
brackets, mounted on poles spaced IO ft. apart. As the 
trolley and messenger must both be completely insulated 
on opposite sides of the breaker, heavy strain insulators 
are introduced upon · which the messenger is dead ended, 
the two insulators being connected across the gap by a 
heavy steel rod. This entire combination is supported upon 
standard insulators mounted upon the regular brackets. 

One of the breakers, that opposite the sub-station at Avon, 
is different from the above-mentioned type, in that it is not 
of the overlapping type, it being necessary to absolutely 
separate the two halves of the trolley line in order to utilize 

.the separate phases of the trolley current in each half. 

The only feeders necessary are those connecting the sub­
station with the trolley on opposite sides of this section 
break. The principal object of cutting the trolley into ad­
ditional sections is to facilitate the locating of line trouble. 

The conditions of electric traction upon this line are such 
that no feeder is necessary besides the trolley wire, and 
consequently there is no necessity for feeding the sections 
separately. A jumper is therefore provided at each section 
insulator in which is placed a hook-type knife switch that 
can be operated in case it is desired to cut that section out. 
Normally, however, the switches are closed and the effect 
of the jumpers is to make the trolley wire continuous . 

Another detail peculiar to the catenary type of trolley 
construction is the "deflector"-a sort of mechanical fender 
placed in the angle formed by the intersecting trolley wires 
at switches. The type of deflector here used consists of 
four or five bars of flat steel, ,½ x ¼, suspended by riveted 
hangers, from crossbars spaced five feet apart which in turn 
rest on standard trolley clamps fastened to the trolley wire . 
The particular advantage gained by this construction is that 
no extra tension is needed to keep the bars from sagging 
and getting crooked, this type of deflector being of mini­
mum weight and entirely self-contained. They are placed 
in both angles of each switch. The object of the deflector 
is to prevent the end of the pantograph shoe, when traveling 
under either wire from becoming hooked over the other. 

CARS. 

The cars equipped with electric apparatus are six in num­
ber, and together with their trucks were furnished by the 
St. Louis Car Company. The electrical apparatus was 
installed upon the cars and trucks by the engineers at the 
railroad company's car shops in Buffalo, N. Y. The cars 
are 51 ft. 4 ins. over bumpers, 40 ft. over corner posts, 
and 29 ft. 4 ins. betwen truck centers. They are 8 ft. 9 ins. 
wide over sheathing, and 13 ft. 8¾ ins. in height above the 
rail. Four of the six have two passenger compartments, 
the other two having a baggage compartment about 14 ft. 
long, and a small smoking compartment with six seats, 
besides the regular passenger compartment. 

The bottom _s:onstruction of the cars comprises side sills 
of 5 x 8 yellow pine, with 6-in. steel channel and fillers, 
intermediate sills of 4Yz x 6 yellow pine, and center sills 
of 6~in. I-beams, with fillers. All the cars have upper and 
lower truss rods and needle beams of 5-in. I-beams. End 
sills are 8 x 6 in. oak. The flooring is double, and trap doors 
are fitted over the motors. 

All the lower side windows are equipped with sash bal­
ances, and the interior of the car is finished in mahogany 
with light green veneering in the ceiling, of a very pleasing 
appearance. The seats are of the "Walkover" type, up­
holstered in dark green plush in the main passenger com­
partment, and in rattan in the smoking compartment. There 
is a continuous basket rack on either side over the windows. 
The end doors are of the double sliding type. The yestibule 
doors are of the single sliding type, and trap doors are fitted 
over the steps. Each vestibule is fitted with a double-acting 
swinging door so arranged as to form the motorman's cab, 
and when not so used it is folded back to completely enclose 
the control apparatus and brake gear, and ']eaves the vesti­
bule unobstructed for passengers. 

Each car is fitted with a 50-cp headlight, at each end, on 
top of the hood, and it is also fitted with a gong, air whistle 
and with the standard train air signal used by the Erie 
Railroad. The toilet is in the center of the car, adjacent 
to the partition between the compartments. The "Standard" 
steel type of platform buffer is used, and the regular M. C. 
B. coupling, air hose connections and safety chains are 
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provided, so that the cars ~an couple up to any of the 
standard Erie Railroad rolling equipment. 

There being an open space between the abutting vestibules 
when two motor cars are coupled together, due t~ the 
rounded and projecting buffer beams of the platforms, this 
opening being nearly 18 ins. in width, which is wide enough 

. to allow a person to fall between the cars, there were pro­
vided canvas curtains about 5 ft. high with snaps attached 
which enable them to be quickly stretched across the space, 
one on each side of the vestibule end door, so as to insure 
the safety of trainmen and passengers when walking from 
one car to another, with the train in motion. 

The trucks are both alike, wheel base being 6 ft. 8 ins. 
The axles are 6¼ ins. diameter. The trucks are of the 
standard M. C. B. swing bolster type, with heavy framing. 
The brake shoes are inside hung. 

The heating equipment con~ists of thirty-two of the Con­
solidated Car Heating Company's electric heaters of the 
truss plank type and 450 watts capacity each in the main 
portion of the car, and two "No. 192 M. S." heaters in 
each cab. 

ELECTRICAL EQUIPMENT. 

The electrical equipment of the cars consists of four No. 
132-A Westinghouse single-phase railway motors, with a 
nominal rating of 100 hp each, the gear 
ratio being 20.63. The suspension is of the 
nose type, and solid gears are pressed upon 
the axles. 

J'he control system is of the Westing­
house electro-pneumatic type, and includes 
three distinct circuits, the high potential, the 
low potential and the control circuit. 

used for charging the storage battery and supplying current 
to the control circuit. 

The transformer is of 200 kw capacity, and is of the oil 
insulated type. It has three high potential and eight low 
potential taps, the latter running from 300 down to I IO 

volts, at which latter pressure current is provided for heat­
ing, lighting and auxiliary purposes. 

The high-tension wiring of the car is done mainly with 
varnished cambric cable, drawn through loricated iron con­
duit. A small amount of high-grade rubber cable is used, 
but it is thoroughly protected with varnished cambric tape 
wherever there is danger of a brush discharge to ground 
breaking down the insulation. 

In the main low-potential circuit are the switch group, 
the preventive coils and the reverser. The switch group is 
a set of air-operated switches con_trolled by magnet valves, 
all mounted in one frame. It is placed athwart the car as 
near as possible to the low-tension end of the main trans­
former. The switches of the group are all provided with 
interlocks, which automatically govern the connections in 
such a way that each switch of the group acts only when 
the current in the motors has reached a predetermined value, 
thus making acceleration automatic. Preventive coils are 
used across the terminals of some of the switches of the 

The high potential circuit includes the 
pantograph trolley, line switch and the 
transformer. The pantograph trolley mech­
anism is operated by a pair of springs and 
by an air cylinder. The trolley is raised 
and held against the wire by means of 
springs against its own weight, anri it is 
lowered by the application of air pressur~ 

132-A SINGLE-PHASE MOTOR USED ON THE ROCHESTER BRANCH 

to pistons working in cylinders that form part of its 
base. When down, it is automatically locked, and 
the latch of this lock can only be withdrawn by 
applying air pressure to another small piston which then 
unlocks the pantograph, allowing the springs to raise it. 
This trolley mechanism is so connected with the control cir­
cuit through the line relay that any interruption in the 
supply of high-tension current immediately causes the trol­
ley to be lowered by applying the air to the main clinders in 
the trolley base. 

The line switch is equivalent to a main high-tension 
circuit breaker. It is opened and closed by air pressure, ad­
mitted by electrically operated valves. In case the supply of 
air is exhausted, as when the car has stood for some time 
unused, the line switch must first be held in mechanically 
by means of a handle provided for the purpose until the air 
pump, which can then be thrown into operation, has com­
pressed air to about 50 lbs. pressure, which is enough to 
properly actuate the control system. 

To raise the trolley when there is no air pressure avail­
able, there is provided a small automobile tire pump. This 
pump is placed underneath one of the car seats, and 
is connected by a three-way cock into the trolley 
air piping system. It enables the air-operated trolley 
latch to be withdrawn and power to be obtained to start 
the air compre;;sor and set going the motor generator set 

group, to prevent excessive current flowing at the instant 
of closing the switch. Each switch in the group is fitted 
with its own blow-out coil. There are two reverser switches 
actuated by air pressure, one for each pair of motors. 

Current from the main motor circuit is led through the 
motor limit switch, which makes effective the functions of 
the interlocks on the switch group, and renders it impossible 
for the successive switches to be thrown in unless the limit 
switch is closed. 

The control circuit includes a master controller in each 
vestibule, the train line wires and their connections to the 
valve magnets and interlocks, a storage battery supplying 
current for these wires, and a motor generator set, which • 
is used either to charge the batteries or to actuate .the con­
trol system. The master controller makes the proper con­
nections by means of which the I 5-volt storage battery 
actuates the valve magnets which control the action of the 
air-operating main contactors in the switch group, and the 
reversers. The controller handle is normally held in a 
vertical central position by springs, unless it is moved to 
one of the running points by the motorman. When released 
from the grasp of the han°d it flies to the vertical position, 
cutting off the power, and enabling the emergency applica­
tion of the brakes by means of brake relay valve alongside 
of it. There are two holes in the face of the master con-
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troller, directly under the handle, and attached to the handle 
by means of a chain is a plug which may be inserted into 
either of these holes. The master controller is not operative 
unless this plug is pushed all the way into the lower hole, 
which closes the line switch, connects the generator and 
battery, and puts the brake relay valve into circuit. This is 
the ordinary running position of the plug. In case the line 
switch is opened by an ove rload, which generally causes 
the trolley to be lowered, the plug is t aken out of th e lower 
hole and placed in the upper, which action immediately 
closes the line switch, releases the trolley, and allows it to 
spring up against the wire. As soon as the power is thereby 
returned to the main circuit, the plug is taken out: of thr 
upper hole and replaced in th e lower one. 

There is a push button upon each side of the bottom of 
the master controller case. That on th e right hand side is 
used for dropping the trolley and opening th e line switch. 
·when the button on the left hand side is pressed the switch 
group is stepped up to the last or high speed notch and re­
mains in tha t position until the handle of the controller 
has been returned to the off position. 

There are four distinct notches on each side of the con­
troller, the first corresponding to the coasting position with 
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the power off, the others enabling such gradations of speed 
as may be desired. Reversal is effected by moving the 
controller handle to the opposite side of the center or dead 
point. If the controller stops on the dead point, as it will 
if released by the hand, it will immediately apply the brakes. 

The motor ge nerator se t is a compact machine of about 
1/6 kw, the motor being of the self starting induction type, 
wound for I IO volts, the generator being normally of about 
twenty-three volts. It is placed under one of the seat s in 
the car and is covered by a box with removable lid, so that 
it can easily be reached for such small attention as it re­
quire s. It is mounted upon rubber bushings, and runs so 
quietly that its presence in the car can hardly be detected. 

The storage battery consists of seven cells contained in 
a wooden box with handles, carried in an enclosed box un­
derneath the car. No other auxilia ry lines for a.ny purpose 
a re connected to the control circuit in order to prevent it 
from being disabled by accidental grounds. 

In one vestibule there is located in a n asbestos lined com­
partment enclosed with steel doors a slate switchboard panel 
upon which are carried all the switches and fu ses for th e 
control of the battery and motor generator set, the lighting 
circuits and heaters, and also the ma in connection from 
the low tension side of th e transformer to the auxiliaries. 

The control circuit is fitted wi th junction boxes, bra nches 

cunning to receptacles 
at each of the four 
corners of the car di ­
rectly under the end 
sills. The jumpers for 
connecting the cars 
and the· receptacles 
a re of the 12-point 
type, th e r e being 
twelve wires in the 
mai n control c ircuit. 

The low tension 
wiring betwee n the 
t r a n s f o r m e r and 
switch group and mo­
tors is all enclosed in 
a boxing of "Tran­
site," to insure its 
protection a g a i n s t 
mechanical injury, as 
the inducti ve effect of 
heavy currents at low ~ 
potentials renders th e ~ 
use of iron conduits ~ 
impossible for this t-< 

part of the wiring. ► :,:I 
:,:I The air brake and ► 

electrical equi pment ~ 
we re placed upon the gl 
cars by, the eng inee rs ~ 
at the Buffalo car '"' 
shops of the E rie ~ 
Railroad. ~ 
CAR INSPECTION SHED § 

Adjacent to the ~ 
sub-stat ion is a ca r in- ► 

spection shed, a brick a 
building that will ac- . t-:-J 

commodate four cars. ~ 
It is 136 ft. 6 ins. q 

:,:I 
long, 30 ft. S ins. wide ;=; 
and 20 ft. high in the ~ 
clear, between the ► 

track and the bottom ::g 
of the roof girders. ~ 
and 24 ft. high from ~ 
the top of foundation SJ 
to the top of the para­
pet. The ge neral style 
of const ruction is 
similar to that of th e 
sub-station. It is re­
markably well lighted, 
there being a window 
in each bay 6 ft . I I 

ins. wide by 13 ft. 6,½ 
ins. high. Two tracks 
run clear through the 
building, the ends of 
which are enclosed by 
rolling steel doo rs of 
t h e W i I s o n type. 
about 12 ft. wide and 
18 ft. 9 ins. high. One 
of the two tracks is 
provided with a pit 
about I 10 ft. long a nd 
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4 ft. 4 ins. wide, in the clear, and 3 ft. deep from the top 
of the rail to the top of the convex brick floor. 

The foundations consist of concrete piers, joined by 
heavy reinforced concrete lintels upon which the brick walls 
rest between the piers. The building is located on filled-in 
ground, and the piers reach down to a reasonable distance 
below the level of the original natural soil. The space 
around the building and between piers and underneath the 
floor and pit of the building is filled in with gravel and 
cinders. 

The roof is a 4¼-in. reinforced concrete slab, supported 
by steel girders, slightly pitched in one direction. There 
are no partitions or separate room<; in the building. 

A trolley hoist is provided at the rear end of the building, 
traveling across it on the bottom flanges of an I-beam at­
tached to one of the roof girders. A third track, not con­
nected with the outside tracks, runs up and down the middle 
of the building between the two car tracks. A transfer 
taple is located in a cross pit situated about midway of the 
building, by means of which a car standing on the floor 
track may have a truck taken out from under it and shifted 
over to the center track, on which it can be run under the 
trolley hoist in case repairs are needed. T he sides and 
bottom of this transfer pit are made of concrete. 

The floor of the car barn, other than that taken up by the _ 
repair pit and transfer pit, is paved with second-grade pav­
ing brick, laid on sand, which was well packed down with 
water. 

The station is supplied with light by means of seventy­
seven incandescent lamps in pairs and clusters, connected 
up by a conduit system and steel plate switch cabinet to 
the auxiliary light transformer in the sub-station. 

The pit is also provided with ten incandescent lamp out­
lets and extension plugs. No electrical means are pro­
vided for moving the cars in the station, there being always 
steam locomotives available for shi £ting the cars in and out 
of the building. 

The inspection shed is, like the sub-station, heated by 
steam. The radiators are of the Colonial wall type, one be­
ing set in each bay and fed by a steam pipe passing under­
ground through a concrete pipe trench, which also carries 
the compressed air piping. The latter is supplied from a 
steam air compressor ,outfit in the division repair shop. The 
main steam supply header runs overhead directly above the 
windows, and the condensed steam waste is discharged into 
the open air. A 4-inch water line runs completely through 
the building, and there is one 2_½-in. hydrant at each end 
just inside of the door and a third in the center of the 
building. 

The above facilities for effecting electrical repairs are 
supplemented by the regular division repair shops, located 
alongside the steam locomotive roundhouse at Avon, which 
are equipped with the usual complement of machine tools. 

At the Rochester terminal a concrete inspection pit 60 ft. 
long is provided on one of the side tracks close to the pas­
senger station. 

OPERATION 

The equipments above described were intended to be suffi­
cient for operating single car trains with one stop per mile 
over the entire road, at an average schedule speed of 
twenty-four miles per hour, or to haul one trailer making 
stops about two and one-half miles apart at the same sched­
ule speed. The company has furnished shelters where the 
public highways cross the line, there being twenty-two of 
these flag stations besides the regular intermediate way sta­
tions at which steam trains stop, six in all, or a total of 

twenty-eight stations at which electric cars may be required 
to stop. Practically the electric cars stop at all the regular 
way stations, but at only a portion of the flag stations. A 
single passenger coach is frequently attached to a motor 
car, and on some trains baggage, milk or postal cars are 
regularly hauled. When two trailers are hauled two motor 
cars are required, making a four-car train, as shown in the 
attached photograph. The service has proved immensely 
popular throughout the Genesee Valley through which it 
passes, and it is intended to increase the number of motor 
cars in order to handle the business a little more comfort­
ably next season. It is found that the electric trains on , 
their thirty-four miles of line can be depended on to keep 
to their running time rather better than the steam passenger 
and freight trains operating over the main line. 

SIGN AL SYSTEM 

T he railroad company has installed a positive block sys­
tem for insuring the safety of trains with the frequent 
headway at which they are obliged to be run upon the 
single-track road, which must also handle steam passenger 
and freight traffic at the same time. The blocks extend 
between the regular way stations, or if such blocks are too 

CAR I NSPECTION SHED 

long, switch towers are added, making the blocks average 
about four miles in length from one end of the line to the 
other. Without going into detail it may be stated that the 
function of the positive block system is to absolutely pre­
vent more than one train at a time from occupying a block. 
The sidings are fitted with interlocking switches controlled 
by the block operators in the towers or in the way stations, 
and the movement of trains is thus regulated with the great­
est care. The towers ar.e all connected by the private tele­
phone line, while the way stations retain the usual tele­
graphic communication with the train despatcher's office 
at Rochester. By means of the telephone communication 
it is instantly possible for a train crew to get in touch with 
the chief despatcher and be properly located, but all train 
orders are transmitted by telegraph and written out on 
Form 31, as is the uniform steam railroad pr~ctice through­
out the country. 

TELEGRAPH SYSTEM 

As is well known, the single-phase trolley system causes 
interference with telegraph lines along the right of way, 
and unless both the electrostatic and electromagnetic induc­
tion are properly compensated there is always danger of 
telegraphic communication being seriously affected. The 
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static effect is particularly annoying, as it is absolutely con­
tinuous as long as the trolley line is charged, whether or 
not there are any cars moving. Various means were pro­
posed and tried by the Western Union Telegraph Company 
for the elimination of the "static," which always causes 
the telegraphic relays to chatter, but the most successful 
thus far known is that due to the inventive genius of E. W. 
Applegate, quadruplex expert for the Western Union Tele­
graph Company, who has developed a very simple means 
for overcoming static interference. Mr. Applegate worked 
upon the theory that it was useless to try to compensate for 
the static, and that the thing to do was to "pacify" the in­
strument by additional devices. The Applegate "static 
pickup," for which a patent has been applied, comprises a 
back contact relay and a high resistance shunt. The cur­
rent enters the relay I and 2 through a 150-ohm coii or 
magnet, attracting the armature C. When the line opens 
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DIAGRAM OF STATIC PICKUP FOR TELEGRAPH RELAY 

by any operator opening his key 
the armature C falls back and 
through the back contact connects 
points C and D by the aid of a 
spring S. 

The shunt A consists of 350 
ohms of carbon stick, and provides 
a better path for the static than do 
the magnets, pacifying the magnets 
to a certain extent. When the line 
opens and the armature connects 
with the back stop C and D, both 
the A and B shunts are in with the 
main line and pick up the static 
,which escapes through shunt A, 
relieving the agitation of the arma­
ture so that it can respond to the 
closing of the line. ' 

of the 7-volt battery overcomes this adjustment and leaves 
the relay very prompt and satisfactory. 

The resistance of the shunt A must be determined by the 
distance from the ground and battery at each end of the 
line. The nearer to the ground the less is the resistance of 
the shunt, as in close proximity to battery and ground the 
static is more pronounced and the effect of the main battery 
upon the relay is likely to be correspondingly diminished. 

By this arrangement all the telegraph wires are "singled," 
and metallic circuits, the necessity for which was at one 
time pencling, were discontinued, and the repeater service 
which they necessitated was also discontinued, and there 
is now a spare wire between Rochester and Mt. Morris 
through the entire zone of static interruption. 

Speech over the telephone line is very clear and distinct, 
and although the wires and instruments have a heavy static 
charge, a few simple precautions enable it to be of great 
use to the operating department. It is intended to carry 
portable telephones upon the cars. 

ORGANIZATION 

The single-phase system was recommended for the elec­
trification of this division by the Electric Traction Commis­
sion of the Erie Railroad, and after authorization by the 
company was installed under the general direction of 
J. M. Graham, vice-president and head·of the construction 
department of the Erie. 

The engineering and the construction work were car­
ried out and the system brought into operative condition by 
\Vestinghouse, Church, Kerr & Company, who <!esigned and 
erected the buildings and the catenary trolley construction, 
bonded the track and installed the electrical apparatus in 
the substation and on the cars. 

The adjustment of the telegraph system was carried out 

The shunt A robs the relay of 
main line battery current very ma­
terially, so that it responds to the 
home key sluggishly. Consequ~ntly 

OVERHEAD BRACKET CONSTRUCTION MAIN LINE AND SIDING AT WEST 
HENRIETTA STATION 

the auxiliary battery F is inserted in shunt 2. When the 
armature C falls back this hr1ttery acts upon the magnets 
and assists their prompt response to the home key or to any 
other operator to such an extent that the shun~.A does not 
cause noticeable drag. No matter what the line static may 
be these shunts "pacify" the instruments and the static is 
not felt. 

The armature spring is adjusted high enough to overcome 
the wave of static that escapes A and B shunts. The aid 

jointly by the Western Union Telegraph Company and the 
telegraph department of the railroad company. 

The order was given to the engineers on June 6, 1906, 
and although the intense activity in construction work all 
over the country at that time rendered it difficult to secure 
materials and labor promptly, the work was pushed so rap­
idly that about seven and one-half months later, on Jan. 22, 

1907, the first official trial trip was run between Avon and 
• Rochester. The severe winter weather thereafter prevail-
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ing delayed the completion of the work until spring. Dur­
ing April and May the whole equipment of sub-sta tion ap­
paratus, li nes and cars was thoroughly tried out in a course 
of expe rimental ope ration, which also enabled the ra ilroad 
employees to become fa milia r with the new system. O n 
June r8 commerc ia l operat ion began and has since continued 
permanently with marked success. 

The Erie is one of the oldest steam ra ilroads iri the coun­
try, but that it is a lso one of the most progressive is demon­
st rated by its policy of giving a thorough trial to a system 
of electr ic trac tion whose characteri stics of simplicity in 
const ruct ion and economy in operation make it so eminently 
fitted to replace steam motive power wherever the economic 
condit ions point to the des irabi lity of its substitution, for 
the betterment of either passenger or freight serv ice. 

---..... ·♦··----

HANDLING FREIGHT ON THE SPOKANE & INLAND 
SYSTEM 

Freight service on the Spokane & Inland E mpire Ra ilway 
was begun when the fi r st section of the system was placed 
Jt1 operat ion a little more than a year ago, a nd with the 

.J 

made of this season's crops show 10,000,000 bushels of 
wheat, 40,000 tons of oats and barley lying tributary to the 
Inland Empire System. There is now in operation a chain 
of thirty grain warehouses along the company's lines, and 
as these g ranaries a re located every few miles the farmers 
fi nd it very convenient to ship over the Spokane & Inland 
Company's lines. 

~ ingle-phase compensated locomotives are used for 
fr eight handling, the freight-ca r equi pment being made up 
o f standard freight ca rs such as a re used on the steam lines 
with which the Spokane & Inland interchanges traffic. 
These lines a re the Great Northern, the Canadian Pacific 
and Soo lines. The agreement of the Spokane & Inland 
with these companies provides for the publi shing of through 
1 ~, tes over the roads with which equipment is exchanged. 
The· company also has traffic connections with the Red 
Coll a r Steamship Line, which plies between Coeur d'Alene 
City and H arrison and points on the St. Joe and St. Maries 
Rivers, a distance of six ty-eight miles. The Red Collar 
Company has four steamers in operation, besides four tugs 
c1 nd six .ba rges, a ll for handling freight. 

I n thi s connect ion it is interesting to note tha t traffic 

~---- :.:..~ ~·~-
"":;.;._~ ~'"' 

A SUBURBAN FREIGHT ST.-\TION, SHOW ING TEAMS DELIVER ING GRAIN FO R TRANSPORTAT ION OVER SPOK AN E & INLAND 

opening of each succeeding extension has been extended, so 
that now the ha ndli ng of freight is a very impor tant branch 
of the company's business and plays a conspicuous part in 
the operat ion of the differPnt lines. P roperly to under­
stand the character of th is service, it is essential that one 
be acquainted with the terr itory seved and with the lines 
th:it extend f ·om Spokane as the hub of the system. 

Originally incorporated as the Spokane I nterurban Sys­
tem, the Spokane & Inland built a line south from Spokane 
th rough vVaverly, Rosalia, Thornton and Colfax, and sur­
'-'eyed for a line from the latter city to Penawawa, Wash. , 
and Lewiston, Ida. A branch was bui lt, however , from 
the main line iJ.pproximately midway between Spokane a nd 
Colfax to Palouse City, and the Y-connected system be­
tween Spokane, Colfax and Palouse City is about 106 
mil es in length. T he products of the ter r itory a re for the 
most par t grain and lumber. T he Spokane & Inland divi­
sion intersect s the ma in productive agricultural di strict of 
the Pacific Northwest, \ i\Thitman County holding the ten­
year United States record yield per acre for production of 
wheat, oats, ba rley a nd potatoes. Conservative estimates 

over the Coeur d 'Alene divisi_on has increased very rapidly, 
passenger tra ffic during the past year having gained 40 
per cent . Freight traffic has g rown even fa ster, jumping 
75 to 80 per cent. On thi s division d. c. current is used, 
ci nd for heavy freight hauling the locomotives are coupled 
in pairs, two of them being capable o f hauling a train of 
fi fteen loaded ca rs up a 2 per cent grade at eight miles per 
hour. 

O n the Spokane & Inland division, which runs in a 
southerly direction from Spokane, a distance of seventy-six 
miles to Colfax and Palouse, \Vash. , the company is hand­
ling freight w ith 50-ton 600-hp locomotives, of which it 
has six. T hese will be augmented in the near future, how­
ever , with eight 72-ton 700-hp locomotives. 

T he company's main freight yards in Spokane are 300 ft. 
x 2000 ft ., and a re located centrally with the Great North­
ern, Spokane International and 0. R. & N . yards directly 
nor th, and the Northern Pacific yards directly to the south. 
The· S pokane freight terminal, which is 40 ft. x 300 ft., is 

• used by both the Coeur d'Alene and Inland divisions. 
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STEEL TIE AND CONCRETE CONSTRUCTION ON UTICA & 
MOHAWK VALLEY RAILWAY SYSTEM, 

UTICA, N. Y. 

BY M. J. FRENCH, Engineer of Maintenance of W ay. 

With each succeeding year, as the price of wooden cross­
ties has advanced and the quality of the timber has de­
creased, the necessity for a more durable rail support 
has become more imperative. As the rolling stock of 
the city system has been changed from the single truck 
"bob-tail" type to the double truck car of 40 ft. to 50 ft. in 
length to meet the increased volume of travel, and as the 
larger and heavier interurbans have become a common 
sight in the crowded city streets, the track engineer has 
been compelled to devise a system of construction that will 
stand up under the severe treatment and exacting require­
ments now imposed upon it. 

An additional burden is often imposed by the all-wise 
"City Fathers" in specifying in the franchi se tha t a type 
of rail shall be used tl-rat all practical trackmen must admit 
is in its design opposed to safety in operation of cars and 
is more suited to the tires of the teamster' s truck than to 
the wheels of the electric car. Then, too, the problem of 
laying and maintaining the specified kind of pavement is 
often one that in its solution calls not alo11e for ingenuity, 
but more especially for untiring watchfulness during con-

~-x 2•Sree/ 77eRod 

steel tie construction with the same kind of rail and pave­
ment at a cost of $5.45 per ft . of single track, girder rail 
being specified in the franchi se. The ties used are the 
Carnegie type, weighing 14¼ lbs. to the foot, 7 ft. long 
with a depth of 4¼ ins., a base of 6 ins. and an upper 
flange of 4 ins. E ight inches of excavation or nearly one­
third the cost of excavation is saved in using this type of 
tie as compared with the wooden tie and also the expense 
of the entire 8 ins. of stone ballast is saved. The savirig 
on cost of wooden ties is worth considering also. As 
every steel tie, with ties spaced 6 ft. on centers, takes the 
place of three wooden ties spaced two feet on centers, the 
relative cost would be $1.57 for the steel tie with four rail 
clips and four ¾ in. x 2¼ ins. oval neck bolts as com­
pared with 3 ties at 65 cts. each and 18 spikes at I¼ cts. 
each or a total of $2.22, thus making a savi ng of Io 1/Io cts. 
per foot of track. 

·our work this year consisted jn reconstructing with 
double tracks a single-track section of our Whitesboro 
street line over which our interurban cars running between 
Rome and Little Falls are operated in both directions. As 
we were compelled to mainta in traffic on the street we de­
cided to divide the work in sections, the first of which 
compri sed a section 1850 ft. in length from which old 9-in. 
tram-head rai l was to be removed, and the second sect ion 
wa s of 7-in., 70-lb. T- ra il s. On the first section a tem-
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CROSS-SECTIONS OF LATEST TRACK CONSTRUCTION ON THE CITY LINES OF THE UTICA & MOHAWK VALLEY RAILW AY 

struction, so that the chance of vibration and consequent 
disintegration of the pavement may be reduced to a mini­
mum. 

T he cost of the old style stone-ballasted track has become 
appall ing as wages have advanced and the quality of com­
mon labor has depreciated. With the advent of the steel 
tie and concrete construction some of the old problems 
have become easier of solution, but new ones have de­
veloped that require careful consideration. 

On the city system of the Utica & Mohawk Valley Rail­
way Company in 1905 the most approved type of stone bal­
last and wooden tie construction was employed with 9-in. 
tram head girder rails and vitrified block pavement laid 
on concrete. In a trench 23 ins. deep was placed 8 ins. of 
crushed limestone ballast, 6 ins. x · 8 ins. x 8 ft . southern 
pine ties 2 ft . on centers were u sed and ¾ in. x 2 ins. tie 
rods were placed at 6-ft. centers. The structure was con­
creted from the bottoms of ties to within 5 ins. of the tops 
of rails, the spaces betwee n the rail head a nd base were 
filled with a grout of one part cement a nd two parts sand, 
and upon a 1-in. sand cushion 4-in. paving blocks were 
laid and grouted with Portland cement. The joints were 
welded with thermit. This type of construction costs $6.15 
per lineal foot of single track, including all office a nd en­
gineering charges. 

. The company has this year been using the concrete and, 

porary track of So- lb. A. S. C. E. T-rail s a nd wooden ties 
was built on the side of the street before beginning excava­
tion. T he materials excavated consisted of sandstone and 
cobble paving on the railroad strip, and asphalt outside with 
a 6-in. foundation of old concrete pavement and then 
earth to a total depth of 15 ins. below the top of pavement. 
The old paving blocks were broken with stone hammers for 
use in concrete at a cost of 60 cents per cu. yd. and the old 
concrete was broken for about 40 cents per cu. yd. The 
cobbles were saved for use under curb stone s. On the 
first section the paved street was so narrow that it was 
·necessary to finish one track to a condition ready for pav­
ing and run the cars on that before the excavation for the 
second track could be done. On the second section ex­
cavation was made for double tracks by lowering the old 
track to sub-grade and then it was thrown to one side to 
allow construction on the other side of the trench. 

The steel ties are placed on the sub-grade approximately 
six feet apart, the 9-in. girder rails (Lorain Sec. 95-297) 
are placed on these, being fastened together temporarily 
by standard ribbed 12 hole plates havi ng four bolts per 
joivt. The rails are raised from the ties to a llow the ties 
to be moved under the tie-rod holes , spaced 6 ft. centers. 
The ties a re then held firmly in place by a nipping bar on 
a block fulcrum while the standard Carnegie clips are 
tightened down on one rail by button-head bolts, the upper 
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flange of the steel tie being punched by the manufacturer 
to receive the button, thus preventing the turning of the 
bolt. The tie rods are then placed and tightened to bring 
the rails to gage and the opposite rails are bolted down to 
the ties. After lining the track approximately surfacing is 
done by raising the track sl ightly above grade on wooden 
blocks about 15 ins. long cut from old ties and shims split 
from the same material. T hen the track is lowered to final 
grade at the grade stakes by striking the wooden blocks 

SECTION OF TRACKS LINED AND SURFACED ON BLOCKS 
READY FOR CONCRETE 

with a heavy maul, thus bedding them solidly in the sub­
grade, after which the rails are lowered in the same man­
ner to true surface throughout. Some rails are surface 
bent and in such cases the surfacing must be accomplished 
by weighting down the rail with wooden ties or la rge 
stones in case the rail is convex, the weight remaining in 
place until the steel ties are concreted in. If the defect 
is concave in form, the rail is left unconcreted at the de­
fective portion until the concrete on either side has become 
set when the low spot is jacket up and blocked, after 
which the concreting is finished. In surfacing the track 
a block is placed under the rails alternating with the steel 
ties, but the ties are not blocked up for surfacing. 

The next step in the work consists in checking up the 
distance between base of rails and sub-grade to insure the 
required depth for 6 ins. of concrete, but no backfilling is 
done if the depth is more than 6 ins. Then a trench hav­
ing a depth of 6 ins. and width of 18 ins. is dug underneath 
and parallel with each tie to receive the concrete reinforce­
ment. In this trench a dry mixture of one part cement. 
three parts sand and six parts crushed stone is placed, after 
which the mixture is thoroughly tamped under the tie with 
tamping picks, care being taken not to raise the track 
from its bearing on the wooden blocks. Often the sand or 
stone is damp, resulting in the mixture tamping to a very 
compact mass. This mixture absorbs moisture from the 
ground and the wet concrete placed upon it, becoming in 
a few days the hardest concrete in the work. The ad­
vantage in using the dry mixture is that there is no shrink­
age away from the bottom of the tie in sett ing and the 
track is supported so that the blocks can be removed as 
the regular foundation is laid. 

The foundation proper consists of a I :3 :6 mixture 
thoroughly hand mixed. Space on the street is so limited 

after the concrete materials a re delivered that no room is 
available for a machine mixer. The sand and stone are 
measured in wheelbarrows, the sand and cement b~ing first 
mixed to a uniform color by turning with shovels, then wet 
to the consistency of soft mortar. The stone, thoroughly 
wet, is then wheeled on to the mixing board and the aggre­
gate thoroughly turned over. The mixture is placed by 
shovel as directed by the spreader and is carried well up 
to the tops of the ties. Two laborers thoroughly tamp the 
mixture against the web and under the top flanges of each 
steel tie. Another laborer with wooden pounder tamps 
the concrete to a compact level mass and another man with 

'fla t bladed shovel crowds out the concrete from under the 
base of the ra il, leaving a space from¼ in. to ¾ in. in depth 
under the rail. The surfacing blocks are removed from 
each section between the steel t ies just as the filling of 
concrete is brought up to them. 

At this point the track is carefully looked over for im­
perfections in line and grade and where the fresh concrete 
is disturbed it is thoroughly retampeb . On the following 
day a dry or slightly moist mixture of one part cement and 
four parts sand is thoroughly tamped into the space left 
under the base of rail on the previous day. The tampers 
use tamping bars and work in pa irs, striking the mixture 
directly opposi te each other at the same time, thus thor­
oughly fi lling the space with a solid mass and avoiding the 
slight air space that always forms from the shrinkage 
when wet concrete is carried up from sub-grade over the 
base of rail. T he concrete is omitted at the joints, and 
where it has been found necessary to block up the:joints to 
secure proper surface, as often is the case, the.-1Uocks are 
also left in place, until the concrete sets. ;~ 

After the dry mixture is thoroughly tamped ;_ second 
gang of concreters places the top coat forming the founda-

DETAIL OF TRACK CONSTRU CTION, SHOWING CONCRETE . 
CONSTRUCTION WITH STEEL TIE EMBE DDED IN CON-

CRETE F OR PA VE!'-1:ENT AND T HERMIT JOINT 

tion for the pavement. As one track is constructed at a 
time the center strip is concreted only half way and is left 
with a ragged edge that is thoroughly scraped and wet to 
secure a good bond when the second track is concreted. 
T he top surface of the pavement foundation is worked 
true to templates resting upon the rails to give I in. crown 
between rails and between tracks. Between the rails o( 
each track the concrete is brought up to within 4¼ ins. of 
the top of tram. With a sand cushion of I in. and a Mack 
paving block 4 ins. deep the stretchers form a half groove 
and ease wagon wheels across the rails. The concrete in 
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the center strip and outside of the outer rails is kept 5 ins. 
below the rail heads, and the blocks on this portion are laid 
¾ in. below the rail heads to prevent crushing• of the blocks 
by false flanges on wide tired wheels. 

Welding of the joints takes place after the concrete has 
set, the work being done substantially as described in the 
article published in the STREET RAILWAY JOURNAL of Jan. 
12, 1907. Every sixth joint is left as an expansion joint 
until the paving is completed, to insure against breakage 
from contraction of the rails during cool nights. 

As the railway company was given the franchise on this 
street under the condition that it maintain the entire pave­
ment, 36 ft. in width, for a term of twenty-five years and 
the new rails will undoubtedly be replaced before the ex­
piration of that period it wat deemed advisable to pave 
outside of the outer rails a strip only 18 ins. in width in­
stead of the regulation 2 ft. as the entire brick strip would 
be disturbed in renewing the rails, it being found cheaper 
to take up and relay all of the blocks than to cut out the 
toothing and patch in again. 

The i,-ailway strip is paved with one row of paving blocks 
laid as stretchers on both sides of the rail, the balance of 
the pavement being laid with blocks at right angles to the 
stretchers. After the pavement is swept clean and pounded 
to an even surface by two men with a regulation paving 
pounder striking upon a hardwood board the blocks are 
grouted in with a mixture of equal parts of Portland cement 
and fine quartz sand. These are first thoroughly mixed dry 
in a mortar box, water is added to make a mixture that flows 
easily and when the box is dumped the grout is thoroughly 
brushed into the joints with push brooms. This operation 
is repeated after the first flushing has settled and become 
partly set thus filling all joints. One barrel of cement 
makes sufficient grout to flush about 20 sq. yds. of pave­
ment. When the grout has taken on its initial set the head 
and tram of the rails are scraped clean. 

After the paving is grouted the expansion joints are 
welded and concrete is placed to within ¼ in. of rail base. 
After 24 hours the dry mixture of cement and sand is 
tamped under the rail as in the regular construction, the top 
coat of concrete is placed and the joint is paved in. 

Of 281 joints welded but three were defective ; in two of 
these the thermit did not adhere to the rail and was broken 
off with a sledge; in the third the rail broke outside of the 
weld and was rewelded without difficulty. 

Standard cast-iron track inlets IO in. wide by 4 ft. long 
are placed in pairs at. a distance of 500 ft. apart. This in­
let has a cover perforated with 46 holes in two rows I in. x 
2¼ ins. in size and the bowl slants towards an 6-in. nozzle 
at one end that is piped directly into the street sewer. This 
inlet is set with the top of grate I in. below tram of rail 
and the tram is cut away on the up-grade side for a dis­
tance of 18 ins. The paving is lowered to form a basin and 
thus the water is prevented from flowing past the basin on 
the tram of the rail. The cut edges of the trams are 
ground down with an electrically driven emery grinder to 
prevent cutting of rubber tires. 

Following is a summary of cost of labor on the various 
subdivisions of the work: 

Placing and removing temporary track, 31 cts. per ft.; 
excavation per cu. yd., including hauling, $1.05, or per lineal 
ft. of single track, 46 cts.; track laying and surfacing per 
ft. of single track, 19 cts.; thermit welding per joint, in­
cluding labor on moulds and crucibles, $1.24; con0reting per 
cu. yd., including dry mixture under ties and under rail 
bases, $1.51, or concreting per ft. of single track, 45 cts.; 

delivering track materials per ft . of single track, 4 cts.; de­
livering concrete materials, including loading and hauling 
of sand 19 miles by work train and breaking of old con­
crete and stone to use in new concrete, 13 cts. per ft. of 
single track; placing track basins, two basins being located 
every 500 ft. of single track, $8.64 per basin or 2 cts. per 
ft. of single track; delivery of paving materials, including 
loading of blocks at store yard, I I cts. per ft. of single 
track ; hauling away old materials,· including old rails, 
wooden ties, scrap, old paving materials and cobbles, 3 cts. 
per ft. of track; cleaning up street, including removal of 
unused materials, broken bricks and regrading of lawns 
between sidewalk and curb, 10¼ cts. per ft. of street; flag­
men and switchmen per ft. of single track, 8 cts.; time­
keeper and watchmen per ft. of single track, 5 cts.; en­
gineering, superintendence and inspection, not including 
time of foremen, 9 cts. per ft. of single track. The total 
cost of labor per ft. of single track was $2.19. 

The item of excavation seems high but as it consisted 
partly in breaking up and removing a section of 4600 ft. 

ONE TRACK READY FOR PAVING; OLD 7-IN. T-RAIL TO BE 
REMOVED FOR SECOND TRACK 

of "Silicia-Batytic" pavement, and old patented concrete 
pavement about 6 ins. thick, upon which asphalt was sub­
sequently laid, and about rooo ft. of Telford pavement with 
foundation of building stones set on edge, the cost is not 
excessive. 

The wages paid per hour for labor are as follows: Fore­
man in charge, 30 cts.; track foreman, 27¼ cts.; foreman 
on excavation, 25 cts.; concrete foreman, 25 cts.; teams 
with patent dump wagons, 45 cts.; with common wagons, 
40 cts.; track men, welding helpers and concrete surfacers, 
17¼ cts.; common laborers, 15 cts. • 

Later we built 1500 ft. of double track construction, using 
Lorain Sec. 95-400, a 7-in. T-rail with 3-in. head and 6-in. 
base, the T-rail that is recommended by the committee on 
standard rails of the American Street & Interurban Railway 
Association for use in paved streets. We used the same 
type of concrete and steel tie construction on this work. 
The center strip is 6 ft. wide on this work and 5 ft. on the 
girder-rail construction previously described. Instead of 
using an Arthur hump block in paving against this rail on 
the flange side a standard Metropolitan block was used 
under and parallel with the head, packing the block in place 
with a slightly moistened mixture of one part cement and 
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four parts sand, using a block of wood as a tamper. A 
flangeway was formed by laying blocks at right angles to 
and with top surface ¾-in. above those under the rail head. 
T he total cost of labor per ft. of single track was $2.207, or 
about 2 cts. more than the girder track construction. While 
there was 2 ins. less excavation in depth than with the 9-in. 
r ail the total width of trench was r ft. more, due to the 
wider center strip and there was an a verage of I ft. extra 
excavation in depth -on account of the readjusted grade be­
ing lower than the original surface of the street. 

---... ·♦·----

MAXIMUM LENGTH OF SERVICE FOR POLES, TIES 
AND TIMBERS 

BY E DWARD J. W EIH E. 

The reduction of deprecia tion and the cost or maintenance 
by securing a greater length of service for wood poles, 
ties and timbers, is a subject that is forcing itself rapidly 
upon the management of public-service properties. In jus­
tice to the future dividends of these properties, definite ac­
tion can no longer be deferred, yet the busy manager and 
hi s heads of departments often find little time to sift so 
seemingly abstruse a problem. The writer believes he can 
do them no greater service than to present the facts essen­
tial to a th orough understanding of thi s subject. 

THE STRUCT U RE ' OF WOOD 

On examining the cross-section of a tree , we notice, first, 
a light colored wood next to the bark, and next to it, a 
darker colored wood that extends to the center of the tree . 
T he darker or heartwood is mature wood and differs from 
the lighter wood in that it is no longer active in th e pro­
duction of growth. It is much more dense; its cell-walls 
a re thicker ; its cells contain more resin and tannin and 
less water, albumins, suga rs and starches. T he lighter or 
sapwood is the growing wood. Each year it add s a little 
to the diameter of the tree by what is seen as a ring. As 
t ime passes the inner rings of sapwood become transformed 
into heartwood. T he sapwood is, therefore, the soft , nutri­
tious wood, full of water, sugars, starches, albumins, etc. 

If a ve ry thin cross-section of wood is held to the light, 
we see that each ring is made up of minute pores. If we 
place a very thin longitudinal section of -wood under the 
lense of a mi croscope which wi ll magnify the obj ect' ex­
amined several hundred t imes, ,ve fi nd that these pores a re 
really cross-sections of cell s tha t a re many times as long as 
they a re broad a nd taper to a point a t each end. The sides 
of these spindle-shaped cells cohere firmly by what is called 
the middle, lamella, and "break joints" by over-lapping each 
other. In thi s way they form the long tough fibres of wood. 
Such an aggregation of cells is called wood-tissue or cell­
t issue. A conspicuous ex ample o f simple cell-tissue may be 
seen in the pulp of an orange, and gives some idea of the 
appearance of the mi croscopic cells of wood-tissue as they 
appear when h ighly magnified. In hard woods the walls 
of these cell s a re very thick as well a s dense, while in soft 
woods they are much thinner. Differences in the strength 
of timbers are due to differences in the form and disposition 
of these cells. 

Although the highest magnifying power that can be 
brought to bear on wood-cells fails to reveal any apertures 
in their walls, they are readily permeable to certain liquids. 
The cells must, therefore, be porous, not only in the sense 
of having an interior cavity, but also in having in their ap­
parently imperforated walls, innumerable channels through 

which liquids may pass. The energy with which wood­
cells absorb water may be gathered from a well-known fact. 
In granite quarries long blocks of stone are split by driving 
plugs of dry wood into holes drilled along.the desired line of 
fracture and pouring water over the plugs. The liquid 
penetrates the wood with immense force, and the toughest 
rock is easily broken apart. 

HOW WOOD DECAYS 

Not until the epoch-making researches of Pasteur and 
his school was it positively understood that decay is due to 
low forms of plant-life called fungi. The toadstool, mush­
room and bracket-fungus are f~miliar examples of fungi of 
large size, while ordinary mould and mildew are examples 
of the smaller kinds. 

At the proper season these fungi give off clouds of mic­
roscopic, dust-like substances, as seed, called spores, and 
the wind blows them in all directions. These spores must 
have water, air, food supply and some heat in order that 
they may grow, and these conditions are generally fulfilled 
when they come in contact with unprotected wood. Once 
in contact, they begin to secrete a substance known as an 
enzyme. Tl)is enzyme has the power to dissolve its way 
through the cell-walls of the wood, where it converts the 
sugar, starch and albumin into soluble form. The spores 
o f the fungus absorb this converted matter, and, having 
taken food, they grow. The single cells which constitute 
the spores, at first elongate and then divide by cleavage. 
The newly formed cells again divide, and soon we have 
numerous thread-like bodies instead of the original spores. 
This goes on with great rapidity and these threads form a 
net-work, called a mycelium, which invades the wood-tissue 
in a ll directions. Layer by layer the new or sapwood gives 
up its food elements, each year's growth of wood present­
ing a slightly greater barrier to fungus, until it reaches the 
darker or heartwood. This, as explained, contains less food 
and harder cell-walls and consequently the fungus makes 
slower , though equally certain progress, until all of the wood 
is consumed. 

T here are a great many kinds of fungi. Some confine 
thei r action to one se t of food elements in the wood; while 
others at tack certa in other constituents, but all have the 
same general method of action. 

SEASON ING OF TI M BER 

As already stated, there are four conditions essential to 
the g rowth of t~e fungi which cause decay. Therefore, if 
we take away either of these four essential conditions, we 
prevent decay. For instance, if we place wood entirely be­
low the surface of water or several feet below the surface 
of the ground, we exclude one of the conditions, air, and 
the wood will not decay. If we take away the condition of 
moderate heat the wood will not decay. Below 32 <legs. F. 
and above 150 <legs. F . no decay occurs. If timber is cut 
a t that season of the year when it contains the least amount 
o f sap, which forms th e food-supply of the fungi, its length 
o f service will be materially increased. Likewise if we 
thoroughly dry the wood by proper seasoning, we exclude 
the water condition necessary for the fungi to grow, and 
the wood re sists decay. 

Timber seasoning is therefore a most practical method 
of increasing the life Of both untreated and treated timber. 
At the same time it forms the most important preliminary 
step to successful chemical treatment, while its cost in in­
terest on investment and labor is insignificant, considering 
returns. Furthermore, seasoning saves considerable in 
freight charges when it becomes necessary to ship timber 

• 
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long distances. Green wood contains upwards of 50 per 
cent water, but when exposed to the sun and air the water 
rapidly evaporates, until, in its thoroughly air-dried state, 
but 15 to 20 per cent remains. The space occupied by the 
evaporated water is replaced by air, which occupies as high 
as 60 per cent of the bulk of seasoned wood. Seasoning 
results in considerable shrinkage in the contents of the cells 
of wood, making more space for the preservatives to enter, 
and the starches, sugars, albumins, etc., so dessicated, do not 
invite attack by the fungi. 

PRECAUTIONARY MEASURES 

All timbers should be removed from the vicinity of de­
caying wood as soon as it is cut and the bark removed. 
The timber should then be piled so as to allow the greatest 
amount of air circulation between the pieces · and, in rainy 
districts, so that the upper pieces will form a roof. Any 
piece showing signs of decay should be immediately re­
moved, as one unsound piece will infect the whole pile. 
Storage yards for ties, poles and timbers should have 
ground covered with cinders, gravel or "dead sand," and be 
well drained. All vegetation should be kept down and all 
decayed wood should be promptly removed and burned. 

Seasoning increases the strength of all timber. Steaming 
weakens all timber. Ties should be air-seasoned from six 
to twelve months before chemical treatment, depending on 
the kind of wood used. Poles should be seasoned as long 
or longer, depending on diameter. 

The treatment given to each piece of timber should be 
varied, according to its dryness. Tie timbers should be 
halved or quartered, treated and, when layed, turned heart 
side down. No trimming, framing, boring or cutting should 
be allowed after timber has been treated unless such parts 
are again treated to as much preservative as will be readily 
absorbed. 

Dogs, pike-pole points or cant-hooks should not be used 
on those parts of treated poles or piles which enter the 
ground or water. The use of tie-plates and the adoption 
of screw-spikes, as recommended in Bulletin 50 of the For­
est Service, will prove a great economy. No strips of iron 
or plates should be fastened tightly on the bases of poles 
as is often done to protect them from mechanical injury, 
as this induces decay by confining moisture in the parts so 
covered. If plates are necessary they should be attached 
in such a manner as to leave an air-space between the plate 
and the surface of the pole. 

All of these suggestions are easily carried out, cost prac­
tically nothing and will produce a very material increase in 
the length of service of ties, poles and timbers. 

CHEAPER TIMBERS AVAILABLE ' 

The fo_llowing is a list of the cheaper timbers avai lable for 
railway purposes: 
Northern & Eastern 

U.S. 
*Red Oak Family. 
*Loblolly Pine. 
*Chestnut 

Carolina Pine. 
Hemlock. 
Maple. 
Beech. 
Birch. 
Ash. 
Elm. 

Central 
u. s. 

*Red Oak. 
*Swamp Oak. 
*Loblolly Pine. 
H emlock. 
Black Gum. 
Beech. 
Tamarack. 
Cottonwood. 

Western 
U.S. 

*Loblolly Pine. 
*True Firs. 
*Yell ow Pine. 
*Lodgepole Pin !, 
Tamarack. 
Hemlock. 
Eucalyptus. 

N. B.-Those marked with a star should receive most con­
sideration. 

By proper treatment these timbers can be made to replace 
success fully the now prohibitively high-priced woods, such 
as white oak, longleaf pine and cedar. The red oaks and 

black oaks have every quality of an ideal tie when properly 
treated. 

Most of these timbers are quite porous and take treat­
ment readily. Loblolly pine, red oak, birch and Norway 
pine take treatment easily, while hemlock, tamarack, spruce 
and Douglas fir are among the refractory timbers. The 
latter, however, yield to treatment by longer heating during 
treatment. Dense timbers, if difficult to penetrate, are also 
slow to lose the preservative. 

PRESERVATIVE TREATMENT 

vVith the knowledge of what has already been said about 
the structure of wood and the causes of decay, we can 
easily see that if we can introduce substances into the 
wood-tissue that have a poisonous action on fungus life 
we shall prevent decay as long as those substances exert 
this influence in the wood. An effective preservative must 
therefore be powerfully antiseptic and its nature must be 
such as not to injure the wood fibers. To r emain in the 
wood it must not be volatile or capable of being leached 
out by water. Furthermore, the preservative should have 
great penetrating power. 

Going carefully over the history of wood-preserving, both 
here and abroad, beginning with the railway era, we are 
lead to the conclusion that, of more than 200 substances 
tried for the prese rvative treatment of timber, the test of 
time has eliminated practically all but two: coal-tar creosote 
and zinc chloride. 

Data extending over more than fifty years show that 
these substances, when properly applied, will double the life 
or durability of wood. They are now used to the practical 
exclusion of all others, both here and abroad. Creosote 
comes nearer to being an ideal preservative than zinc 
chloride. The solubility of the latter in water proves a 
detriment for some exposures, but when used in combina­
tion with creosote this objection is overcome. The zinc 
chloride must be free from hydrochloric acid and iron. 

The creosote, tar-oil, dead-oi l or heavy-oil, as it is vari­
ously called, must be the product of coal-tar and free from 
any form of petroleum. Only the heaviest oils should be 
used. Those conta ining a considerable percentage of an­
th racene, acridine, etc., are best. 

Redistillation of creosote oil , by accurately gaged tem­
peratures, to secure that fraction of the oil which contains 
the greatest amount of active principles, is now gaining 
headway in this country and renders it possible to get the 
full value of this oil for application in a concentrated form. 

APPLICATION OF PRESERVATIVES 

There are various methods · of applying wood preserva­
tives; many require elaborate a nd expensive plants· and for 
this r eason are out of the question for general adoption. 
For well seasoned and dry wood the brush method is com­
monly used. This consists in applying two or three coats 
of the hot or cold preservative with a wire-bound brush. 
Dipping convenient-sized pieces in the hot or cold preserva­
t ive is also productive of good results on well seasoned 
wood. · 

But for wood that is to be placed in contact with or in 
the ground, and particularly where partially seasoned wood 
only is available, what is known as the "open-tank method" 
of application is rapidly replacing other methods. The 
cost of installation brings it within the reach of every 
public service property, and by it poles, posts, ties and tim­
ber s may be treated economically and effectively. 

THE OPEN-TANK METHOD 

This method requires a n open tank, made preferably of 
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¼-in. steel or iron and a rranged so that a fire can be built 
underneath it, or, better still, so that it may be equipped 
with steam coils. 

Sufficient preservative is run into the tank to cover the 
portion of the timber which is to be treated, and the tem­
perq.ture of the liquid is ra ised and maintained between 100 

and I IO degs. C. for several hours-three to six hours gen­
erally for seasoned wood, depending on its character and 
condition. 

We know that air occupies as high as 60 per cent of the 
bulk of seasoned wood. A ccording to the familia r law of 
physics, air expands 1/273 its volume for every degree C. 
that it is heated. Consequently when we heat the timber in 
the preservative from about 20 degs. C. to slightly above 
100 degs. C., the air in the wood expands about one-third 
in volume and, in forcing its way out of the wood, expels 
much of the moisture from the cell walls. This a ir rises 
to the surface of the hot preservative in the fo rm of small 
bubbles and the moisture leaves the oil in the fo rm of 
vapor. 

Given a high-grade preservative, carefully applied by 
this simple method to wood that has been allowed some time 
to season, an increased life many times greater than the 
cost of treatment is positively assured. 

---◄♦·----

ROYAL COMMISSION OF GERMANY AT SPOKANE 

T he royal German electric railway commission, whose 
trip to the United States was noted in these columns several 
weeks ago, was very much interested in the single-phase 
system of the Spokane & Inland Railway. The commis­
sioners were entertained in the absence of President Graves 
by other officers of the company, Vice-President A._ L. 
W hite, W m. F. Zimmerman, J. B. Ingersoll and F. H. 
Shepard, special representative of the Westinghouse Com­
pany. T he party was taken in the president's special car 
40 miles south to Spring Valley Junction, the round trip 
being made in a little over two hours. Upon the return 
the Commission inspected the Inland's big electric freight 
locomotives. A t rain of fifteen standard freight cars was 

· attached to one of the electric loco-
motives and taken as far south as 
Moran Prairie on a 2 per cent grade. 
Several stops were made and the 
members of the Commission were 
amazed at the ability of the locomo­
tive to stand the heavy overload with­
out the least dama~e to the apparatus. 

PERSONNEL OF THE COMMISSION 

T he Royal Commission visiting 
Spokane was in charge of Geheimrat 
Witt feld. Other members of the 
Commission were Director Friedrich 
Jordan, of Felten, Guilleaume, Lah­
mayer Company; Director Emmerich 
Frischmuth, Qf Siemens Schuckert 
Company; D irector Philip Pforr, of 
the A .llgemeine Elektricitats Gesell­
schaft, and Dr. Ing. Walter Reichel, 
eminent engineer and professor of 
electricity in the Berlin Polytechnic 
School. 

Speaking for the members of the 
Commission, Geheimrat Wittfeld said: 

MEMBERS AND ESCORTS OF THE ROY AL COMMISSION 

"We were very agreeably surprised in 
Spokane and the surrounding country. 
It seems almost incredible that all 

After the timber has been heated a sufficient length of 
time the heat is shut off and the preservative is allowed to 
cool, or, better still, the timber is taken out of the hot pre­
servative and submerged immediately in a tank of cold 
preservative. The air still in the wood now rapidly con­
tracts and tends to form a vacuum, which draws in the 
preservative with considerable fo rce, securing deep and 
thorough penetration. The depth of this penetration can, 
to a degree, be regulated by the length of time the t imber is 
allowed to remain in the cold preservative. A lateral pene­
tration of half an inch may be obtained' in poles by this 
method. 

For timbers too large to be transferred during treatment 
the plant should consist of a treating tank, a supply tank 
and a receiving tank. This equipment will make it possible 
to shorten the treatment by running out the hot liquid into 
the receiving tank and admitting the cold liquid simultane­
ously from the suppJy tank. The preservative can later be 
pumped back into the supply tank. 

these fi ne buildings could have been built and the city grown 
to nearly 100 ,000 population in twenty-five years. We have 
read much about the success of the new Spokane & Inland 
Railroad, which has been commented upon in the German 
press, and what we have seen here has more than repaid 
us for coming across the continent. The substantial and 
permanent construction of the road, especially the overhead 
work, and the completeness of detail, is also a surprise to us. 
Taken altogether the Spokane & Inland is undoubtedly the 
best equipped electric railroad of equal mileage in the 
world." 

During the trip several of the party were photographed 
while standing on one of the locomotives. This photograph 
is reproduced herewith. The gentlemen shown, reading 
from right to left, are Messrs. Pforr, Wittfeld, Zimmerman, 
Jordan, Randall and Ingersoll. Geheimrat Wittfeld and 
party have already investigated the New York, New Haven 
& Hartford Railroad and the Erie Railroad in the East, and 
are now returning by San Francisco and the southern route. 
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IMPROVEMENTS AND EXTENSIONS ON THE INDIAN­
APOLIS & CINCINNATI TRACTION COMPANY'S 

LINES 

T he original Indianapolis-Rushville line o f the Indian­
apolis & Cincinnati Traction Company now re presents less 
than ·half the mileage of the lines opera ted by the com­
pany. The line of the Indianapolis, Shelbyville & South ­
eastern Traction Company from Indianapolis to Shelbyville, 
has been leased and thi s, together with a 17.21-mile exten­
sion to the Rushville division and a n extension of 21.24 
miles to the Shelbyville line is now operated by the com­
pany. Excluding 4 miles of city track in In'dianapolis, over 
which the cars are run to the Indianapoli s T raction & Ter­
minal building near the center of the city, the system has 
about 100 miles of track. The lines a re opera ted from ex­
ecutive offices in Indianapolis by Cha rles L. Henry, genera l 
manager, through whose courtesy the followin g account of 
the improvements and extensions on th e system is prese nted. 
T he operating offices a re a t Rushville. 

In addition to the construction of the two extensions that 
on the Rushville di vision from Rushville to Connersville, 
and that on the Shelbyville branch from S helbyville to 
Gree nsburg during the past year the old portion of the 
Shelbyville line has been changed over fo r alternating cur­
rent operation, and extensive changes in the roadway have 
been made to cut out sharp curves. Other improve ments 
on the system consist in additions and changes in the power­
house at Rushville, and abandonment of the old Shelbyville 
power-house, the construction of a cross-country h igh-ten­
sion line from Rushville to Shelbyville and a complete alter­
nating current feeder system for the Shelbyville line. 

A substantial brick freight station has been built at Rush­
ville, a brick building which serves as a car house and 
freight depot has been erected a t Greensburg and combi­
nation passenger and freight sta tions with living quar te rs 
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OVERHEAD CONSTRUCTION AT A CURVE ON TIIE RUSH­
VILLE LINE 

for the age nt have been constructed at seve ral of the 
more important stations along th e line. 

THE CONNERSV I LLE EXTENSIO N 

Of the two extensions that to Connersvi lle is the most 
interesting from an engineering standpoint, because of the 
rough country through which it was pushed. T he heaviest 
grading was necessary a t W illiams Creek, about ten miles 
west of Connersville, where there was a variat ion in the 

le,vel o f the unbroken ground of 150 ft. in one-half mile. 
At this point a concrete a rch with a 50-ft. waterway wa s 
built over the creek, and a fill 65 ft. high was made. The 
a rch has an So-ft. parapet wall. T he fill, which was made 
wide enough for a double track, is about 900 ft. long and 
contains approx imately 65,000 cu. yds. of earth. The dirt 
for the fill was obta ined from heavy cuts at each end; the 
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:\ l1'l' SH OWING ROUTE OF T HE I NDIANAPOLIS & CI NCI NNATI 
TRACTION COMPANY 

I 

VIEW ON THE CONNERSVILLE EXTENSION, ILLUSTR:\TI ).'G 
OVERHEAD CONSTRUCTION AT SIDINGS 

cut a t the west encl bei ng about 30 ft. cleep. .-\t another 
point on the line a 30-ft. concrete ~rch was built. 

T he Pennsylvania steam railway between Rushville a nd 
Connersville makes a detour to the nor th to avoid the rough 
country, w ith 'the result that the electric route is ahout 
three miles the shorter betwee n the two towns. 

T he Greensburg extension of the Shelbyville line passes 
th rough comparatively level country. T he only noteworthy 
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structure on this line is a viaduct over the Flat Rock River 
near St. Paul. T he central portion of the steel structure is 
carried by two concrete piers built up to a point about 20 

ft. below the track. 
The Connersville extension is built on a private right of 

way 66 ft. wide. As in the construction of the portion of 
the line from Indianapolis to Rushville, the extension has 
been built with a view of ultimately double tracking it. For 
practically the entire distances a roadway 28 ft. wide has 

GLENWOOD SUB-STATION ON TIIE CONNERSVILLE 
EXTENSION 

been built. The cuts are 36 ft. wide at the bottom. Pro­
vision is made for double tracks with 14-ft. t rack centers 
and center-pole trolley construction. · 

The roadbed on both extensions is ballasted with 8 ins. 
of gravel under the ties, the b2llast being obtained from 
gravel banks a long the line. The ties are of white or burr 
oak placed two feet apart. The rails a re 70 lbs. and are 
in 60-ft. lengths. They are laid broken. 

The maximum grades on the new extensions, and these 
are on the Connersville line, are 3 per cent. Every advant­
age was taken of the topography of the country to make 
these velocity grades. There are no curves on them, with 
the result that no braking of the cars is necessa ry, and there 
is no loss of energy due to them. Vitrified clay pipe served 
fo r waterways up to 36 ins. in diameter, and cast-i ron pipe 
was used for openings from 3 to 5 ft. in diameter. The 
larger waterways are of concrete construct ion. On the old 
portion of the Shelbyville line the direct-current trolley and 
feeder construction w·ere entirely removed and were sub­
stituted by a bracket catenary construction practically iden­
tical with that on the old Rushville division. As on the old 
division an independent pole line- was erected to carry the 
high-tension feeders to the transformer stations, and the 
same catenary and high-tension construction employed on 
both the new extensions. The trolley poles are 40 ft . high 
'and are placed 120 ft. apart. At the top a cross arm car­
ries four telephone wires which a re transposed every fifth 
pole. The brackets, which are made somewhat heavier than 
those on the original Rushville line, consist . of an angle iron 
with a right-angled bend for attachment to the pole at one 
end and a loop over which the porcelain messenger insulator 
is supported at the outer end. The trolley is placed 18 ft. 
high and is suspended on tangents from the messenger by 

hangers placed IO ft. apart. The hangers vary in lengtlis 
from 11 to 6 ins. The trolley is protected by Westinghouse 
lightning arresters placed one-third of a mile apart and are 
grounded to a ¾-in. iron pipe driven into the ground. The 
poles of the high-tension lines are 35 ft. high and are placed 
n5 ft. apart. 

ADDITIONS TO POWER HOUSE 

In the original construction of the power station building 
at Rushville, two 500-kw units consisting of Corliss cross­
compound engines and \Vestinghouse generators were in­
stalled and space was left for a third unit. In the mean­
time, however, the turbine has been developed and in the 
space left for the 500-kw unit two 1000-kw Curtis turbines 
will be installed. One has already been put into operation 
and the erection of the other will soon be completed. To 
the original installation of the three boilers in the boiler 
room fi ve more have been added. The new boilers as well 
as the old ones are of the B. & W. type and are each 350-hp 
capacity. The first boilers were provided with natural gas 
burners in the front. Within the last few years, however, 
natural gas has failed rapidly and cannot now be depended 

HIGH TENSION AND TROLLEY POLE LINES OX TUE • 
CHANGED-OVER SHELBYVILLE LINE 

upon with certainty. The gas burners have been changed 
to the side of the boilers, and the new boilers as well as the 
old ones have been provided with B. & W. chain grate 
stokers. 

A complete coal-handling plant, including overhead stor­
age bunkers of 450 tons capacity, has been erected by John 
A. Mead. A coal track runs parallel to the boiler-room 
wall on the north side. At a point midway of the length 
of the building a steel hopper is placed under the track. Be-
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low this is a motor-driven crusher. A transverse belt con­
veyor carries the coal from the crusher to a longitudinal 
bucket conveyor which makes a complete loop, passing along 
the basement .floor under the ash doors, along the end walls 
of the boiler room and over the coal bunkers. An ash 
hopper installed between the bunkers has a chute extending 

I 

l ______________________ J 

CROSS-SECTION OF RUSH\' ILLE 

r 

denser, are located above the engine-room floor. A 12-in, 
centrifugal pump driven by a vertical engine, supplies in­
jection water from a concrete tunnel under the basement 
floor. The dry vacuum pump is of the horizontal type. 

The hot well pump of the vertical type has its steam 
cylinder just above the engine-room floor. An additional 

EXTENSI0J\' TO POWER STATION 

Street Ry. Journal 

motor-generator ex­
citer set of 100-kw 
ca pacity 
provided 

has been 
for the 

turbines, and for 
each machine a bank 
of two 500-kw Scott 
connected - t h r c e­
phase to two-phase 
tension feeders leav- _ 
lJeen install ed, 

NE W HIGII-TE!'\SION 

FEEDER SYSTEJ\I 

T he new high­
tension feeders lea v­
ing the station con­
sist of a 33,000-volt 
single-phase line to 
supply the one new 
tra nsformer station 
on the Connersville 
extensions and the 
cross-country line to 
Shelbyville, which 
feeds the trans-

1000-KW TURBINE IN THE IN l>I.\NA P0LI S & CJ;\;CJ~ NATI POWER II 0USE fo rmer station~ on 
the Shelbyville divi­

over the coal track outside the building a nd the Luckct con­
veyor is employed to elevate the ashes from the basement 
and discharge them in this hopper. The coal handling plant, 
which is all driven by direct-current motors, has a capacity 
for 40 tons per hour. The turbine installed ha s it s exhaust 
below the engine-room floor. The auxiliaries are a ll steam­
driven and with the exception of the \Vhecler surface con-

sion. This cross-country di vision, which consists of a 2-

phase, 4-wire line, on 35-ft. pol es is about 18 miles long and 
follows the P ennsylvania Railroad for practically the entire 
distance to Shelbyville. It terminates in a switching sta­
tion in the old Shelbyville power house from which prac­
tically a ll of the generating apparatus has been removed, 

The bus-bars in the switching station are connected to 
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both the incoming and outgoing feeders by 33.000-volt hand­
operated oil sw itches. T he switching station also contains a 
c0111plete installation of lightning arresters and a 300-kw 
tra nsformer fo r supplying current to the Shelbyville repair-

LOW T ENS10r-. SI DE 
SECTION C- C 

transformers. Space is left for a third one whenever the 
service requires its installation. The transformers are con­
nected through hand-operated oil switches to the 3300-volt 
buses from which the trolley feeder is taken off. This 

-------------------
----------------------

A H~G;c-;=ti~N B:l~E Street Ry. Journ al 

GI':N ERAL ELECTRI CAL ARRANGEMENT OF TIIE FAIRLAND su r: -~T.\ T IO:\' 

shop motors. Two single-phase lines. each of No. 4 copper , 
go in each direct ion from the s,vitch ing stat ion to the trans­
fo rmer sta tions which a re located at New Bethel. F airland­
P rescott and Adams. .,:-\ s the alternat ing-current portion 
of the line is 46 miles long. th e ave rage distance between 
.stat ions is approximately 9 miles. 

T he stat ion buildings a re of brick and concrete construc­
tion and are provided \\·ith steel shutters. T hey differ from 
the older stat ions in that the upper portions containing the 
lightning arresters clo not continue the full depth o f the 
huildings. The U\)per portions of the two stat ions nearest 
Shelbyvi lle, those at P rescott a nd at Fairland, a re bui lt la rge 
enough to allow the high-te nsion lines feeding the more dis­
tant sub-stations to pas~ through them. Disconnecting 

.-\ 50-FT CONCRETE .-\RCI-1 OVE R BIG WI LLI.-\MS CREEK 

double-throw knife sw itches are provided which permit the 
through lines to be ei ther disconnected or connected to feed 
the intermediate stations. T he transformer equipment of 
eacb stat ion ronsists of two 300-kw oil insulated, a ir-cooled 

NE W BOILERS, STOKERS AND BUNKERS IN THE RUSHVILLE 
STATION 

passes out the front of the building at the height of the 
troll ey and feeds directly into it through a triple car con­
nection. 

To provide for the high-tension feeders to the trans-
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former station on the contemplated extension beyond Con­
nersville to Cincinnati~:'he one new sub-station on the Con­
nersville division is ·Wirt with the upper portion the same 
dimensions as the 1a,_'"fJ r part. Provision is made for the 
entrance and exit of these through two-phase lines. T hi s 
new statipn is located at Glenwood, about ten miles west of 
Connersville and just east of the deep fill at Williams Creek. 

For operating the additiona l lines ten new passenger car s 
and four additional express cars have been added to th e 
equipment. The new cars a re equipped with four 100-hp 
No. 132 A a. c.-d. c. motors. A ll of the old motors have 
been removed from the old equipment and those of th e new 
type substituted. The company now has twenty-four equip­
ments of these new motors. 

TESTI NG AND INSPECTION OF l\IATEIU ALS 

All materials used in the work of constructing and re­
constructing the lines were ca re full y in spected and tested. 
The track rails and the steel used in the power house and 
viaduct construction were in spected at the mills by R. \V. 
Hunt & Company, and representat ives of this company in­
spected the steel bridges during th eir const ruction. All the 
cement was te sted by J. \\'. :\Ioore. chief engi neer of the 
system. Eight samples of cement ,,·e re taken-from each car 
and these samples were tested for finene ss, tensile stre ngth 
and initial set. In addition, the manufacturers were ~e­
quired to furnish mill tests of each batch. 

J'he power house improvement s were made under the su­
pervision of G. D. Nicholl, electrical and mechanical en­
gineer of the system, who al so had charge of the rnnstruc ­
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SECOND FLOOR PLn,~ 

ECONOMY TESTS ON A 7500-KW WESTINGHOUSE­
p ARSONS STEAM TURBINE IN THE NEW YORK EDISON 

COMPANY'S WATERSIDE STATION NO. 2 

T he following data compri se the principal r esults ob­
tained on S ept. r, 1907, during an eight-hour economy test 
upon turbine N o. 253. in stall ed earlier in the yea r , at \Vater ­
side Station No. 2, of the New York Edison Company. 
T hi s test was conducted entirely by the ~ ew York Edison 
Company, under th e direc tion of J. P. Sparrow, chief en­
gineer. T he va riou s arrangements therefor were carri ed 
out in accordance with a mutual agreeme nt between I.milder 
and operator entered into previous to the test, and the re­
sults, as herein g iven, were obtai ned by independent com­
putation. 

A 

T he turbine uni t tested is of standard \Vesti nghouse con­
struction through out. ft has a maximum rated capacity 
of 1 r ,250 kw and was built to operate on 175 lbs . steam 
pressure, 28 ins. vacuum and 100 <legs. superheat. Under 
these condi tions the turbine uni t was guaranteed to have a 
minimmn stea m consumption of I 5 9 lbs. per kw-hour at 
the generato r termina ls, with a normal speed of 750 r. p. m. 
Incidentally, the elec trical effici ency of the generator was 
gua rant eed to he 97.S per ce nt, exc lusiv e of friction and 
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tion of the high-tension lines and the transformers stations. 
Sargent & Lundy were consulting engineers for the com­
pany and designed th~ sub-stations and the power-hou se ex­
tensions. 

---◄·♦·----

The headquarters of D. G. Eclwarcls, vice-pres ident in 
charge of t raffic of the Mo rgan-Dolan-Schoepf elect ric: 
lines, have been moved from Cincinna ti to the new Fi r st 
National Bank Building in Columbus, O hio. 

wi ndage, at a load correspondi ng to that sustained durinb 
the test. T he results of the· test clet,iil ed below sh c,w an 
economy about 7.5 per cent better than the guaran tee. 

During the test period X o. 2 \\ ' ate rside Station susta ined 
practically a ll of the 25-cycle load on the sys tem, o f which 
the unit under test carried practically 70 per ce nt, the re­
mainder by the other turbine uni ts in the station. Thi s load 
was maintained as constant as pos:-- ible by remote contro! 
of the turbine governor by the switchboard operator. Be­
tween the firs t :ind th e !;1 st hour~ nf the test tlie maxin~11:11 
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variation in load was held within 4 per cent above and 
below mean. During the last hour, however, the loa<l de­
creased somewhat. Previous to the test. this turbine unit 
had been running on a load of 7000 kw, which was in­
creased to its test load ten minutse before the start. 

Three-phase elect rical load was measured by the two­
wattmeter method, using two v.r eston indicating wattmeters 
of the standard laboratory type. These inst ruments were 
calibrated at the New York E lect rical Testing Laboratories 
il1lmediately before and after the test. Power factor was 
maintained substantially at unity, and a ll electrical readings 
were taken at one-minute intervals. 

As a sur face condenser was used in connection with this 
turbine unit, the water rate was determined by weigl1ing 
the condensed steam delivered from the condenser hot well. 
T his condensation was weighed in a tank mounted upon 
platform scales, with a reservoir above large enough to hold 
the condensation accumulat ing between each weighing. 

These weighings of 12,000 to 13,000 lbs. each were tn-: de 
at intervals of five minutes. By using a loop method of 
connecting the gland water supply the necessity for correct­
ing condensation by a n amou nt equivalent to the weight of 
the gland water used, was avoided. A continuous gla11d 
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LO c; OF TEST i\IADE ON '!TR.DINE I N THE N EW YORK 
EDISON COl\IPANY'S WATERSIDE STATION' NO. 2 

water circuit was used entirely outside of the weighing ap­
paratus, and a ll ove rflow from the standpipe was returned 
to the hot well delive ry. 

As the circulating water is quite salt, any condenser leak­
age may" immediately be detected by the salinity of the con­
densed steam, which should be pure disti lled water. On 
thi s account, condenser leakage was determined entirely by 
chemical analysis, employing the silver-nitrate test with a 
suitable color indicator. This method proved extremely 
sensitive, and possessed a decided advantage over the ordi­
nary method of weighing the leakage accumulating during 
a definite period when the condenser is idle and under full 
vacuum. As samples of circulating water and conde11sed 
steam could be taken at the same time, this method made it 
possible to discover any change · in the rate of condenser 
leakage taking place during the test, while the method of 
weighing above described provides only an average result 
during the period. 

In this condensing plant, the delivery of the hot well 
pump is automatically controlled by a float \'alve in the in­
terior of the hot well. This maintains the water level 
therein at a practically constant point, and hence no cor!·ec· 

tion had to be made for difference in level of water in ,the 
hot well before and after the test. 

· Steam pressures and temper:atures were determined close 
to the .. turbine throttle. As_ usual, the degree of superheat 
was obtained by subtracting from the actual steam tempera­
ture the temperature of saturated steam at the correspond­
ing pressure carried at the time. All gages a~d ther­
mometers were calibrated previous to the test. Both pres­
sure and superheat were somewhat below the guarantee. 

Vacuum was measured directly at the turbine exhaust by 
means of a mercury column with a barometer alongside for 
reducing to standard barometer-30 ins. This also obviates 
the necessity for temperature correction between the two 
mercury columns. During the test the vacuum was not 
maintained quite up to normal. 

RESULTS OF TESTS 

The following data represent the results of the tests, cal­
culated for the conditions as actually run; i. e., for instru­
mental errors only: 

Duration of test. ........... 9 :30 a. m. to 5 :30 p. m. 
Average steam pressure at throttle, lbs. per sq. in. gage 177.5 
Average superheat at throttle, degrees F ...... , ........ 95.74 
Average vacuum (referred to 30 barom.) in. mercury.. 27.31 
Average load on generator, kw ....................... 9830.48 
Average steam consumption, as tested, lbs. per kw-hour 15.15 

Owing to the departure, during the test, from specific 
ope rating conditions upon which guarantees were based, it 
was necessary to correct the observed results by the folhw­
ing amounts : 

Pressure ( 2.5 lbs. high) correction, 0.25; Vacuum ( 0.69 
in. low) correction, 1.84 per cent; Superheat (4.25 degs. 
low) correction, 0;29 per cent. 

T hese corrections were mutually agreed upon previous to 
the test as representative of this type of turbine. vVhen 
applied to the observed steam consumption given above, the 
following results, representing contract conditions, are ob­
ta ined: 

Average corrected water rate during 8-hour test, 14.85 lbs. 
per kw-hour. 

Gu:iranteed water rate, 15.9 lb s. per kw-hour. 
Referring now to the accompanying log, it is interesting 

as a check upon the average figure s above presented, to ob­
serve the results segregated into hourly periods, as shown. 
He re it will be noted that the load was considerably lower 
during the first and last hour than during the main Pilrt of 
the test. Neglect ing, therefore, these two hours and· con­
sidering only the six hours' period from IO :30 a. m. to 4 :30 
p. 111., the results are as follows : 

.cwerage corrected water rate, 14.8 lbs. per kw-hour. 
Equivalent water rate, ro.65 lbs. bhp-hour. 
Equivalent water rate, 9.8 lbs. ihp-hour. 
The two latte r quantities are determined by applying con­

version factors for generator efficiency and for internal 
losses. 

In connection with these tests, a noteworthy agreement ex­
ists between the results noted and those previously obtained 
from tests of machines of similar design: installed in the 
Manhattan Station of the Interborough Rapid Transit Com­
pany, New York, and the Long Island City Station of the 
Pennsylvania Railroad. At the same loads and with equiva­
lent operating conditions the performances of the machines 
a re almost identical. These economic results, while not ex­
ceeding in actual steam consumption the best records of 
European practice, yet are considered extremely gon<l in 
view of the moderate operating conditions under which ·he 
test was conducted. 
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THE CHEMICAL LABO RA TORY AND THE ELECTRIC 
RAILWAY 

During the past two or three years progressive managers 
have begun to realize that an intimate relation exists be­
tween the life of electric railway appliances and materials 
and thei'r physical and chemical characteristics. The vary­
ing performances of different materials under the same gen­
e ral conditions, and the dissimilarities in behavior of even 
the same appliances and substances when subjected to sub­
stantially identical service tests have been shown clearly 
that nothing but a thorough scientific study of their physico­
chemical nature in a chemical laboratory affords a certain 
basis for the preparation of specifications. 

A highly developed organization of this character has 
been gradually built up in Boston during the past twenty 
years by Arthur D. Little, a consulting chemical engineer 
of that city; and as public service corporations, particularly 
electric railways and central stations, have received special 
attention from this laboratory and its staff, it is thought 
that a brief outline of the character of work undertaken 
in the electric traction field by this organization will be of 
interest at this time. 

The offices and laboratory occupy two floors at 93 Broad 
Street, Boston, and the staff includes about twenty men, 
e ach of whom is a specialist in a particular field of research 
and practice. The organization includes eleven chemists, 
two ·chemical engineers, a bacteriologist, two mechanical 
e ngineers and two electro-chemists. Its object is to afford 
manufacturers, public service corporations, and large con­
sumers generally the extensive laboratory facilities and spe­
-cial knowledge required for the initial control of the quality 
-0 f their supplies and the most effective use of them there-
a fter. Experimental work, research and routine chemical 
work are also undertaken, thus constituting the laboratory 
t he chemical department of the client's organization. 

Perhaps the most important work thus far handled by 
the laboratory with respect to street railway practice is in 
connection with the fuel question. A coal department is a 
special branch of the organization, the objects of which 
.a re: 

First, to furnish the client with a definite, trustworthy 
:basis for determining what particular quality of coal is the 
most economical for him to buy and use. 

Second, to insure by sy~tematic inspections and analyses 
t hat the selected quality is in fact delivered. 

Third, to advise regarding the most economical methods 
-o f storage and handling. 

Fourth, to secure by expert control of fire- room condi­
t ions the most efficient results fr om the coal consumed. 

To secure these results the plants are first inspected to 
,determine conditions as to equipment, practice, and neces­
sary limitations. This inspection includes a study of the 
coal or oil in use, temperature measurements, flu e-gas ana­
lysis, and if necessary,. complete boiler tests. The report 
submitted advises definitely as to the relative effici ency and 
.actual money value of the coals used or offered, and the 
most effective methods of practice for each particular plant. 
The. specifications prepared by the organiza tion define ac­
curately the quality of coal which will give the best results 
fo r the· condi'tions. The quality of deliveries is controlled 
by inspection and analysis and the fire-room practice 
-chec ked by subsequent vists and blank form records as 
conditions may require. The performance of g rates a nd 
.settings is also studied. 

Under this system of control of <leli ve ries and fire-room 

practice the client may reasonably expect economies equal 
to IO to 30 per cent of the entire fuel account, while in con­
nection with the purchase of coal a thorough knowledge is 
offered of market conditions, ac tual cost of production, 
variations in quality in different regions and mines, a nd 
records of companies as to failures in delivery. Both by 
analysis and by determination of the heating value of fuel 
samples the cost of the heat unit in the fuel supplied is 
figured, enabling the determination of the relative efficiency 
and economy of the different priced fuels. T o illustrate 
this point random analyses of two samples of coal selling at 
different pri ces are given as follows : 

Sample No. Sample No. 

Moisture ............................ . 
Volatile ................. . .. . ......... . 
Fixed carbon ........................ . 
Ash . . ........ . ...................... . 
Sulphur .............................. . 
B. T. U. per pound of coal ............ . 
Price ·at mine ... .. .................... . 

f. o. b. vessel, discharging port ... . 
Cost per IOO hp per day at mines .. . ... . 

" port ........ . 

42,324 42,449 
o.9..i% 1.49% 

20 . ..i6 21.00 

55-4-t 71.62 
23.16 5.83 

3.09 
II ,815 

$1.25 
3.80 

5.67 
17.22 

0.75 
14,739 
$1.40 

4.10 

5.o8 
14.88 

P a rticular attention was called in this case to the high 
percentage of ash and low B. T . U. of the cheaper coal, 
which, reduced to dollars a nd cents, showed a difference of 
$2.34 in cost of generating 100 hp for one day at the point 
of delivery in favor of the higher-priced and higher-grade 
coal. 

In all cases where analysis or calorimeter tests are 
made extraordinary care is observed in securing represent­
ative samples. A n important part of the work of the coal 
department is, as hinte<l above, the scientific study of actual 
fire- room practice with the obj ect of controlling the com­
bustion processes in the best way to secure economy in fuel 
consumption. 

Another important branch of i\Ir. L ittle's organization is 
the lubrication department , which is prepared to take 
charge of the lubrication account of any company on a 
yearly contract, and to assist in securing the most econom­
ical and effici ent lubrication. The method is first to make 
an inspection of the conditions under which lubricants are 
stored, distributed and used in power houses and car barns; 
thi s is then incorporated in a report covering the operating 
conditions, together with recommendations as to any needed 
improvement s in the methods of physical control of lubri­
cation supplies. During the course of the inspection sam­
ples are taken of the oils and greases being used, these sam­
ples being forwarded to the laboratory for analysis a nd test 
to determine their quality and value. Should the composi­
ti on and constants of these oil s be not such as th e laboratory 
woul<l recommend, the organization dra ft s specificat ions 
defining the qualities of lubricants, which experience shows 
to be best adapted to the special requirements of the case. 
Purchases then made on these specifications ensure supplies 
of uniform quality at lowest prevailing prices. A fter the 
specifications have been submitted to seve ral responsible 
dealers with requests fo r bids on a yearly contract, the 
samples are tested, the most suitable oils advised for pur­
chase, and their use foll owed in th e plants. 

An illustration of the work carried out by the lubrication 
depa rtment for a large street railway system is outli ned be­
low. An exhaustive study of the lubricat ing condi tions at 
26 ca r houses was ma<le with a view towa rd improving the 
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prac tice m the use of lubricants. The same oils were in 
use at all the barns, tests giving the following results: 

Sample Gravity, Flash Cold 
:-Jame No. Beaume T est Viscosity Test 

Journal oil 42,537 25.2 505 ° F. 277 at 130° F. 46° F. 
Compressor 42,539 30.8 396° F . 141 " 100° F . 32° F. 
Track ... ... ... . .. 42,538 16.0 378° F . 22-1 " 130° F . 26° F . 

T hese oils were of good quality, both in flash test and 
viscosi ty, but for winter use it would be better if the journal 
oil and compresser oil were IO <legs. lower in cold test. 

A t many of the car barns the condition of the various oil 
houses was not good. There was found a decided lack of 
ca re and economy in the use of lubricants. Economical 
methods were lacking, there were no tanks or drip pans, nor 
mea ns of heating the oil houses in cold weather. The floors 
in many cases were covered with sand to absorb the drip 
oil, and buckets instead of cans we re used. Some of the 
barrels depended upon wooden plugs in place of faucets. 
\Vide variations in the oil consumption per car per month 
were found at the different car houses, as is shown by the 
follo\\"ing table : 

LUBRI CANTS PER C \ R PER MONTH 

No. of Cars J ournal Compressor Motor Gea r 
No. Car in Dailv Oi l, Oil, Grease, Grease, 
Honse Operat ion Gallon s Gallon s P ounds P ounds 

I 15 I. I .66 6.6 1.66 
2 12 1.2 4. r I.2 
3 65 3.5 .76 20.7 r.5 
-I 60 0.71 .9 I I.2 .7 
s 23 r.3 --13 6.5 3.2 
6 87 r.7 .57 r.77 ➔ • 
7 17 .8 I. I ➔·➔ -1-4 
8 30 r.6 .8 5.8 5. 
9 9 r.8 6.r 

10 17 •/ .2 3. . I 
II 36 1.6 I.2 3-5 5.5 
12 23 -1-3 .8 13. 2. 1 
13 30 r.5 I.5 ➔· 4. 
q 17 3. ? 22.9 22.9 

15 8 -, 9-3 ::, . 
r6 35 .57 I...( 
17 6 r.6 ~ .L 20.7 8.2 
18 56 r.85 .. p 7.6 8-4 
19 I I 2.3 I.O 7.6 2.2 
20 19 5.2 r.3 5.2 28.5 
21 21 9.5 -1-75 38. r 
?J 5 I. ➔· 
23 I<) r.s 20 . 
2..( 90 ..(.6 .8 2 . ..( 8.9 
-,-
-:J 22 r.3 .7 5--1 -1-5 
26 40 I.2 .5 IO. I. 

T he above data seem to indicate that the ca re g ive n 
varied more than would be entirely ac;counted for by local 
condi tions. All the cars used journal oil and motor grease, 
and the amounts ranged from less than I gallon per car per 
month to I I gallons. E ight car barns used less than 5 lbs. 
of motor grease per car per month, and seven more than 
ro lbs. each. 

The report then discussed the cost of lubrication in de­
ta il , showing 18 cents fo r 1000-car miles, on the foregoing 
data, rep resented the approx imate cost of lubrication based 
on the present consumption. It was then suggested that a n 
exhaustive test be made in at least three barns to find out 
the minimum possible cost on th e gallon bas is as against 
the car-mile bas is. A reorganization of oil houses was sug­
gested as fo llows : 

A. The larger oil houses should be provided with ta11ks of 
from 2 to 5-bbls. capacity, so a rranged by means of a skid­
way, that the oil barrels can be roll ed in over the tanks and 
emptied by gravity through the bung hole. Some means 
should be provided for heating in cold weather , either by 
steam heat or a small resistance coil under each tank. 

B. Floors should be kept clean, and small drip pans pro­
vided to catch drips; the tanks should have key faucets . 

c. Oil tanks should be provided for soaking the waste, so 
arranged with a tray having a perforated bottom, that the 
wool waste or yarn used for packing the journal boxes can 
be lowered into the oil and allowed to soak for 24 or 36 
hours. \Vhen thoroughly soaked the tray should be lifted 
a nd the surplus oil allowed to drain from the waste -before 
being used in the journal boxes. Elimination of some of 
the smaller oil houses, the systematic use of records a t all 
car houses, and the use of oil instead of grease on all motor 
bearings were recommended. 

The general duties of the laboratory include co-operation 
with purchasing agents in the preparation of specifications, 
testing deliveries thereunder, special studies of material 
which has best met service conditions or which has failed, 
studies of preservative treatment of ties, poles, cross-arms and 
the examination of special supplies, such as brasses, bronzes, 
bearing metals, car 'wheels, trolley ears, trolley wheels, rail s 
( microscopic and chemical), iron and steel, solder, gal­
vanized wire, copper wire, zinc, tin, metal poles, cross-arms, 
varnishes, paints, feed water, boiler compounds, drinking 
water, life coverings, belt dressings, cordage, etc. In the 
study of paints and varnishes the questions of specifications, 
analysis of samples, character of -film with regard to pro­
tective ability, size and nature of pigment as influencing 
durability and covering power are considered, and in the 
study of cements chemical and physical tests are made, as 
well as studies of water-proofing compounds applied to ce­
ment structures. Conductivity tests of trolley wire, 'strength 
and tension tests on cables, resistances and insulating ma­
terial s, and studies of d. c. and a. c. electrolysis in the field 
and in the laboratory are also matters within the scope of 
the organization. The laboratory is equipped with a large 
number of devices specially interesting to chemists, includ­
ing a pl atinum-lined Atwater bomb calorimeter, coal-sam­
pling apparatu s, refractormeters, viscosimeters of several 
types , special faciliti es for carrying forward simultaneously 
mul tiple analyses and treatment, the · 1ew Ives calorimeter 
fo r matching and giving a numerical value to pigments and 
colors generally, electric ovens, special electric heaters de­
signed by Mr. Little for use with inflam1u'able liquids, paper 
tes ting machines, small motors for model apparatus, and so 
on in g reat variety. A large technical library and filing de­
partment compl ete the fa cilities •of the organization. 

- ---·+-----
A TRUCK FOR HEAVY ELECTRIC SERVICE 

O f special interest at thi s time is a new type of t ruck 
fo r heavy electric railway service designed by the New 
York Car & Truck Company, of Kingston, N. Y., along lines 
similar to those that have made for the success of this com­
pany's other products. 

Briefly this truck is built on jigs, which are absolutely 
sr1uare, and is rigidly braced so it cannot possibly get out of 
alignment, with clearance and provision for taking up the 
wear at every point. The yokes are hand forged and 
machined and are provided with a channel-shaped wearing 
piece which protects the yoke from wear, making them 
practically indestructible. The truck is fitted -with patented 
non-chattering brake shoe hangers of an approved pattern, 
over 5000 of which are now in operation, and it is especially 
adapted to use where a strong, easy riding truck is re­
quired to operate at high speed. The company now an­
nounces that it is in a position to make prompt deliveries of 
the new type of truck. 
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COUPLER FOR ELECTRIC RAILWAY SERVICE 

An adaptat ion of the J anney l\1. C. B. type of coupler 
wi th radial movement, expressly designed for electric ra il­
\\·ay and inte rurban service, is being made by the M cCon­
way & Torley Company, of Pittsbu rg, as a result of the 
company's appreciation of the desirability of a close coup­
ling and one ,vhich can be used interchangably with cars 
upon steam ra ilroads, and as a result of the company's long 
experience with th e J anney coupler, of which it is th e sole 
manufacturer. T he new coupler has a wide radial move­
ment, meeting the r equirements before mentioned, which is 
simple and easy to appl y. The equipment has been worked 
out . on the plan of using the full size M. C. B. contour 
coupler, but if des ired, th e same equipment, can be made 
with coupler heads of the narrow gage type which are ¾ 

LOCATION OF EXHIBITS AT THE ATLANTIC CITY 
CONVENTION 

P receding issues of the STREET R.\I LWAY J ouRNAL have 
conta ined extended notices of the convention programme 
and exhibits. To enable the visitor to find the exhibits on 
the Steel Pier readily, a map is published on the inset sup­
plement to thi s issue, showi ng the name and numbered loca­
tion of every exh ibit. 

- ----·•·•·---
REPORT ON OHIO ELECTRIC INTERURBAN RAILWAYS 

A tabulation of th e reports of the in te ru rban rai l\\"ay 
companies of Ohio, made by the State Railroad Commi~sion, 
shows that the tota l capital stock of the companies is $r 15,-
000.000 and that the co~! of the propertie s i.c, approximately 

PL:\K A l\" ]) :'- ECT ION S I lO Wl !\"G Al'PLIC.\ TION OF RA llL\ L COU PL ER FO R ELECTRI C IL\IL\Y.\ \' SERVICE 

the !> ize of the regular M. C. B. contour. I t is the pur pose 
of the company tn have some model cars equipped with the 
coupler on exhibition a t the convention of th e A merican 
Street and Interurban Ra il way Association at ,\ tlantic 
City. 

$ 17 1,500,000. T he income of the companies for the yea r , 
in round numbers, was $5,000,000. F ifty-seven companies 
are operating, with a mil eage of 2648. During th e past 
year , eighty-three persons were killed and I 146 inj urecl nn 
the lines. 
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RECORD OF TWO TESTS ON A SYRACUSE CAR. TAKEN 
TO FIND THE SAVING IN POWER BY 

USING ROLLER BEARINGS 

The theoretical saving to be secured by the use of roller 
or ball bearings has long been fully understood, but the 
actual benefits derived in practice are not so well known. 
Many tests have been made showing their value on ma-

VIEW OF ROLLER BEARINGS 

applied were measured by calibrated Weston meters and 
the po~er consumed included controller losses. Readings 
were taken every six seconds. 

The time of runs and consumption of energy were as 
fo llows: 

CAR NO. 70. 

Time in minutes. 
To valley . . . . . . . . . . . . . . . . . . . . . . 18.1 

Return . . . . . . . . . . . . . . . . . . . . . . . . 16.7 

Kw-hours. 
I.94 
I.I6 

Total time...................... 34,B total energy 3.10 
CAR N O. 87. 

To valley . . . . . . . . . . . . . . . . . . . . . . 19.1 

Return . . . . . . . . . . . . . . . . . . . . . . . . 16.1 
4.42 
2.03 

Total time...................... 35.2 total energy 6.45 

T he saving in power is estimated by the manufacturers 
to be equivalent to $260 per car per annum, in addition to 
which there is a ve ry considerable saving in the wear and 
tea r occurring on ordinary brasses. The roller bearings 
after running 250,000 miles show an average reduction in 
diameter or wear of .005 to .008 ins. 

In conside ring the saving in power shown in the tests 
mentioned, other tests of roller bearings are interesting a s 
confirming the fact that a very large percentage of power . 
may be saved by a properly constructed anti-friction bear­
ing. One test made by the Federal Government some time 
ago of an army wagon fitted with a nd without roller bear­
ing axles demonstrated a saving ranging from about 52 per 
cent up hill to as high as 75 per cent on an asphalt drive. 

It has been shown that an elect ric cab will run on one 

chincry, bnt it is on ly recently that thei r use has been fairly 
tr ied in electric railway service. Some inte resting results 
are now ava ilahl e regarding tests made on a trolley car 111 

Syracuse, N . Y., for over four Kilo:s~oo ,--~-~-- - -
an<l one-half years. T hi s car is ~1 CURVES SHovfiG C0NS-UMPTJON OF POWER BY CARS Nol 10 AN D No.87 ---
fitted with the Merrick roller ~1soo ON TRIP FROM1CAR :HOUSE Tq ONONDAdA VA ~LEY. [ ! ' t l Th~ full lji ne cJ,ve 1s fo r Nol 87, l I J 

1 

bearing, furnished by the 40000 I Th:e dott\'d Jin ~ Curvd is for 'No. 1q witn Roller Beat ngs. 
Standard Roller Deari ng Com- ! · 1 - - I I I 
pany, of Philadelphia. T he bear- 375oo lj _ I i I f---------+-- f----1- _ _ _ 1 

ing consists of a sleeve of steel 
35

ccoi ! I_ l !- !-
which is slipped over and upon 
the ordinary car axle J. ournal. I I I I __ 

32500 f-- ·1 

_i_ 
without changing it in any re- I 

spect, and upon which the roll- 3cccc L - ·-
ers run, this construction pre- I ! 27500 _ , - -

venting any ,vear ,vhatever 11 

upon the journal. T he thrust is 
car_ed fo r in the usual way by a 
" horseshoe'' type of bronze 
thrust plate, so that no thrust is 
taken upon the rolls. It is sim­
ple in construction and ha s no 
parts that require special -at­
tention or care. An oil re ser­
voir is provided into which the 
rollers run as they revolve 
a round the shaft, and as they 
use very little oil, slight atten­
tion is required in thi s respect. 

18 
Street P.y. Journal 

The great saving in power 
consumption is plainly indicated 
in the accompanying curves, 
covering the test run of two 
cars operated under practically 
the same conditions. The test 

CO::\IP .\RATIVE P OWER CONSUMPTION OF CARS WITII AND WITHOUT ROLLER BEARINGS. 

was made on a three-mile run, which is nearly straight 
except for one short 90-deg. curve. Car No. 70 was 
equipped \Vith roller bearings, while car No. 87 used the 
ordinary plain bronze bearings. The ampe res and volts 

charge from 25 to 35 per cent further with roller or ball 
bearings than when using plain bronze bearings. In using 
shafting hanger bearings a recent test showed that eighteen 
heavy grinding machines, using 49 hp with the plain bah-
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bitted bearing, used only 27 hp when roller bearing shafting 
hangers were used. 

T here a re many advantages secured by the use of roller 
bearings in addition to the saving in power above noted. 
The consumption of oil is much less than with tronze bear­
ings, and as the greatest saving by a roller bearing is in the 
sta r ting of the load the car starts much more gradualiy and 
therefore with greater comfort to the passenger . 

One very considerable advantage that should be taken into 
account in the use of roller bearings may be the adopt ion 
o f motors of smaller size and consequent lower cost than 
a re required at present. This results not only in the fir st 
cost saving, but -in reduced weight of the compl ete car, with 
.i. corresponding reduction in \\"ear and tear of all parts. 

---◄--+·----

TOLEDO RAILWAY AFFAIRS 

The directors of th e Toledo Railways & Light Co mpany 
will meet some time this week to take action on the semi­
annual dividend. Although the company has been making 
money, it may be that the dividend on the common stock 
will be passed. Some of the directors believe · that . owing 
to the high interest rate on money and the advisabi li ty of 
keeping up the improvements, it would be better to nse the 
money for the latter pu rpose for the present. 

-----·+·••----
CITIZENS TEAR UP TRACKS OF PEORIA RAILWAY 

I t is reported that citizens of Peoria H eight s, a suburb, 
tore up 100 yards of the tracks of the Peoria ( Ill. ) Railway 

Kilow atts. 

BOSTON STREET SUBWAY CONNECTION BEGUN 

E rect ion has begun upon the steel structure connecting· 
the southerly encl of the \Va shington Street subway with the 
present elevated Y at Castle and Washington Streets. Two 
spans a re in place a t Oak Stree t , and a traveling jib crane 
is being erected on these in order to continue the construe-

ROLLER BEARI NGS ON TRUCK 

tion by machine methods. A new masonry abutment has 
been practically finished to support the elevated structure 
where it crosses the Boston & A lba ny and the Ne\',- Haven 
~team roads , and a cellar of sblid concrete is completed op­

4 5000 t --~~-~-~-C_U_R,--E_S_S~1H_O_W_ l~N-G- PO_W_ E~R- U_ S_E~D- B-Y~'c_A_R_S_ No- _- 7~'o_A_N_ D~. _N_o_. 8- 7-, ~~~-~-~ 

~->-----<---1---+-F_R_o+'M_ o _N+-o_N_D_A,_G_A_v_A'---c-
1 

LL EV T O GAR HO us E. ' 

posite the steel already placed at 
Oak St reet, to serve as founda­
t ion for the tracks where they 
lea ve the tunnel gradient and 

42500 -
I ! Th e iu ll line C urvr is fo r Ne. 87. 

_ _ I_J_ T he dotted line Ourve isl fo r Nci. 70 , with R9ller Bearings. 
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take the oyerhead level. All 
but two of the buildings in the 
path of the line have been 
razed, and all buildings cut 
through have been enclosed 
with a new rear wall. At the 
northern end of the tunnel it is 
probable that some special ac-
tion of the Boston city govern­
ment will be required to au­
thorize the Transit Commission 
to take care of the heating of 
the City Hospital Relief Station 
in February, when the Commis­
sion plans to turn over the com­
pleted tunnel proper to the Bos­
ton E levated Railway Company. 
T he widening of the portal to 
acc:mmodate six instead of four 
t racks will necessitate important 
changes in the boil er plant of 
the hospital, and the Commis-

: · • l I sion is anxious to get a land 

I 

1 ! / l 1!-- : - t ransfer order from the Board 
: I :: : 

l ••• J- -~ ~ __ ;_ of Aldermen which will give 
12 13 14 15 16 11 18 19 room for the construction of a 

COMPARATIVE POWER CONSUMPTION OF CARS WITH AND WITHOUT ROLLE R BEARI~ GS 
new heating plant. The ques­
tion of noi se and vibration is 

Company Oct. 8. The trouble grew out of a franchise , the 
citizens being dissatisfied with the terms offe red by the 
company. Thirty deputy marshals are now guarding the 
tracks to prevent the company relaying its rails. 

still problematical, ancl .the Commission fee ls that it is 
remedial only through the greatest ca re in construction , 
maintenance and operation of th e six tracks beneath the 
building. 
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A COUPLER ALONG M. C. B. LINES ADAPTED TO ELECTRIC 
RAILWAY SERVICE 

T he demand created by the extension o f the suburban 
electric ra il way and the building of the long inte rurban road 
fo r a thoroughly reliabl e coupler which would perm it the 

T he coupler so evolved is known as the L-type M. C. B. 
coupl er . Briefly, it has a standard M. C. B. contour for 
the head , a nd will intercouple with all standard equipment. 
T he coupler and rigging are so arranged that they will 
sw ing radially about a pin, connecting them to a standard 
radia l drawbar anchor bolted to the center sills of the car 

by ¾-in. bolts. The draw­
bar is provided with a spring 

(Ol'PLER , 1LO:\C i\I. C. B. Li i\'ES FUR ELECTRIC R.\ILWAY SER \' I CE 

yoke draft box and a spring 
sufficient for handling three 
or four cars. \ \Thereas the 
standard M. C. B. steam rail­
road coupl er• is open at top 
and bottom, the Washburn 
couple-r--:-has a top and bottom 
wall ait:l a bearing face on 
one sid~. In addition, a lug 
on the::km~ckle forms a bea r­
ing fa&e on the other side of 
the co; ,pler. In this way the 
coupl~ s present to each other 
fa ces ,,·ith considerable bear-

operation of cars on short radius curves, and the in te r­
coupli ng o f elect r ic ca r s with standa rd steam ra ilroad equip­
ment. has resulted in the development of a number of di f­
ferent type;; of cnupl ers along sta nda rd 1'I. C. B. lines to 
meet these requirements .' One of these manu fact ured by 
the \\'a shlmrn Steel Casti ng.s & Coupler Compa ny.of M inne­
apoli s, :\f inn., is the subjec t of thi s article. T his coupl er 
fo r tract ion wo rk is of cast steel, and is the resul t of a spe­
cia l st ud\' of electric railway conditions made b~, E. C. 

ing sur face, an essentia l with 
swi vel draw-ba rs. A n I -bar a t the top, which ride s in the 
radia l g uide and support s the draw-bar at a point 1 2 ins. 
back of the knuckle pin provides a firm support no matte r 
what positi on the cars may be in on a curve of more than 
.+O-ft. r adius. In the case of the Los A ngeles ca rs the 
bumpers had to be especia lly prepar~d by .bolting on tim­
be r extensions to support the radial guide, thus adding to 
the rig idity o f the frame. 

T wo fo rms of sta ndard dra f t rigging have been designed 
for use with the coupl er. In one 
of these the dra ft box is bol ted di­

rectly to the ca r body, while in the 
other the swivel is pl aced behind the 
draft box and the box turns with 
the draw-bar. \ Vith the former 
the thrust does , 11 '.) t come di tectly 
against the spring, but with the lat ­
ter the bu ffi ng and pulling does come 
straight on it. In both type.3 ope 
spring enc losed in a circula r dra ft 
box serves to cushion both the buf­
fi ng and the pulling. 

DET.\ILS OF TIIE KJ'.:UCKLE .Al\' lJ LOCK OF THE COU P LER 

It is extremely simple to uncouple 
this type of coupler as an uncoup­
ling lever, on which slides a S!ngle 
link for engaging the uncoupling 
pin, is provided bent to the same 
radius as the buffe r plate, and so ' 
a r ranged tha t the handl es are easy 

FOR ELECTRIC R .\ I L\V.\ Y SERVICE 

vVashburn, of the company. In fact , the coupl er may be 
said to have bee n developed as the result of a request from 
the Pacific E lect ric Rail~,·ay Company to the \Vashburn 
Company to apply its experience in bui lding steam ra ilroad 
couplers to the problem that confronted the tra ction com­
pany. T he coupler found its fir st use on the Pacific Elec­
tric Railway in transporting cars o f the company over steam 
railroad li-nes on their own wheels from St. Louis to Los 
Angeles, and largely as a result of th is test and trials on the 
company's own system has been ad '.) ptecl as the standard of 
the company. 

on the t rack when 

of access from either s ide, no mat­
ter what the position is of the cars 

the t ra in is stopped. 

In connection with the coupler, it is interesting at thi s 
time to record that in the t rip o f the train of r8 cars 
equipped with the coupler, from St. Louis to Los Angeles , 
a total of 2717 miles was traversed to N ew Orleans and 
2007 mil es over the s o·uthern Railway from New Orleans 
to Los A ngeles. T he circuitous route was taken to avoid 
the cl imb over the mountains. The train, exclusive of the 
eng ine, had a length of 954 ft. , and each car weighed 23 
tons. A special short line rate o f r8 cents per car mile 
made the freight charges per ca r amount to $297.70. 
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INTER-POLE ELECTRIC LIFTING MAGNETS 

Recogiiizing the p\?fs1bilities of the electric lifting magnet 
. n.;i;,, 

for industrial purpo?iJ::' the Cleveland Armature \J\T orks, of 
Clev_eland, Ohio, i~~8iuratcd ~ series of expc~iment~ ~x­
tendmg over several· years, which ha s r esulted 111 a Ii ft mg 
magnet of peculiar design, termed the inter-pole lifting mag­
net, two types, of which the bell magnet and the flat magnet 
arc being manufactured in order to meet all conditions of 
service. The inter-pole bell magnet is used for loose de­
tachable material, like scrap iron, turnings, borings, etc., and 
the inter-pole flat magnet for material with more or less fla t 
surfaces and in larger pi eces like rail s, ingots, heav)~ cast­
ings, etc. 

The inter-pole bell magnet consists of a heavily annealed 
steel casting which as th e name implie s is bell shaped. T he 
magnetizing: coils in thi s case a rc two in number , and so 
placed in relation to each other that th ey fo rn1 a solenoid in 
two steps, separated by an iron ring and the so-called inter­
pole. The result of this arrangement is an ext remely e ffec­
tive magnet ic field act ing with g reatest inten, ity toward s the 

Both typ es of Ii fting magnets arc manufactured for any 
voltage desired, a nd' the cabl e connect ions are interchange­
able to make possible the use of t· ither bell or flat magnet 
on the same crane install at ion . \ Vi th each magnet is fur ­
nished a twin cabl e of sufficient length as well as an auto­
mat ic ''take-up'' reel fo r same. Thi s· reel is operated by a 
spring arrangement entirely, independent uf the crane gear­
ing, and is usually placed on top of the cra ne carriage just 
above the hoist. The magnet itself is opera ted from the 
cage by a small circui t breaker a lso supplied with each 
magnet. 

---◄·+·----

TWO NEW TRUCKS 

The A meri can Locomotive \Vorks have recently brought 
out two new styl es of trucks which wi ll be shO\vn at the 
.\tlantic City convention. They are illustrated in the en­
gravings on page 684. 

The truck shown in the fir st engraving was built for the 
Hudson Valley Railway Company. It is suitable for a ll 
types a nd makes of motors that are suspended inside of 

.... ,. -
,' .. , .... . 

<-4' 

IKTER-PO LE LI FTT:\" G :\L \ GNET I:\' USE I N . \ R.\TL\\" .\Y L\RD 

center of the magn et and altogethe r confined within the 
sphere of the bell. The coil s produce a solenoid effect, so 
to say, sucking the material up into the bell. T he outer shell 
of the casting extends below the unde r face of the outs ide 
coil and a heavy shield of non-magnetic material bridges 
from pole to pole protecting the magnet izing coi ls and a lso 
serving to increase the air reluc tance between poles, there­
by increasing the effective Ii fting power o f the magnet, and 
enabling matter being lifted to be deposited within a certa in 
radius and not scattered over a large surface as otherwise 
would be the case. Various sizes of these inter-pol e bell 
magnets are made. The largest size is 52 ins. in diameter, 
weighs 4900 lbs. and consumes an average of 20 amps, at 
220 volts. Thi s magnet will lift from 1000 to 1350 lbs. of 
sand-cast pig, about 1200 lbs. of plate scrap. I ts maximum 
lifting capacity for one single piece is 15 tons. 

As mentioned before, the works also ma nufactu re inter ­
pole flat magnets designed on the same principle as the 
inter-pole bell magnet, but essentia lly to be used in handling 
larger pieces of material like heavy casti ngs, billets or 
corded pig iron, etc. The accompanying illustration shows 
this magnet as used on a derrick car in elect ri c railway 
construction work, one of the many branches where it ca n 
lie advantageously used. 

axles by either the rigid nose suspens1011 on t ruck transom 
or suspension bars carried on coil springs. It may be built 
fo r any track gage, ,vith wheel base to suit motors, and for 
carrying capaci ties at the center plate ranging from I 5,000 

to 16,000 lbs. T hi s type is often referred to as the M. C. n. 
type of truck, because it embodies the standards adopted by 
the i\ fa ster Car Builders' Association for high-speed truck s. 
T he principal dimensions are as follows: 

Gage of track ... .. ............................. -I ft. 8½ m s. 
Wheel base ............................. .. ..... 6 ft. 6 in s. 
Total leng th .................................. IO ft. -4 ins. 
Load carried at cente r plat e ........................ 30,000 lb,. 
\Veight without motors, wh eels or axles ............ iOOO lbs. 
\Veight complete, without moturs ................... 10,500 lhs. 
\VhL"els ..... . .. . .. . .. .... .. .................. 3-4 ins. di am eter 
Axles ........... ..... ..... .. .............. -51/2 ins. diam ete r 
Journals .................................... --4:4 in s. x 8 in s. 

It is built ,vith a solid wrought-iron frame, cha nnd -irnn 
transoms, cast-s teel transom gussets, sw inging- holsters 1)f 
the built-up type, and two bar equalize rs. · T he transom 
gusses make a very rigid connection between fra me and 
transoms, and integral w ith the gussets are brake hanger 
lugs and hea rings for swing link pins, the design th ereby 
eliminating numerous small part s that are usually holted to 
the frame a nd transoms. T he S\\·inging holst ers arc car-
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ried on double elljptic springs a lthough for trucks of greater 
capacit ies triple elliptic springs may be used. The wear or 
rubbing pieces between the bolster and the transom ser ve 
the double purpose of preventing the bolster from cramping 
or tilting in starting and stopping. and of transmittir1g the 
strains· on the bolster through the transoms to the true\: side 
frames without interfering with the free action of the 
bolster and springs. The coil springs carrying the truck on 
the two-bar equalizers are carefully calculated to suit the 
loads, including portions of truck and motor weights. 

T he deta ils of construction a re in accord with the best 

. . . . . ' , , ;liii'"'iilii. ft..,, ............... ~ 

-~ . .:;~ ' > 

destal thimbles and brake shoes are of cast iron. Brake 
heads, brake connections .. and transom angle washers are 
of malleable -iron. Journal bearings are of hr.ass, lead lined. 
The journal boxes used on the truck illustrated were sup­
plied by the T. 1LS.ymington Company. -'-The .center plates 
and side bearings are. of the Baltimore make and the· wheels 
a re Schoen. • 

The second engraving shows an ~rch bar type of motor 
t ruck built for the Schenectady Railway Company, and de­
signed especially for freight and express s,ervice. This de­
sign has been developed with a view particularly towards 

TRC< K JlUILT f()R T H E !IUD:-,();\' y \LLEY R .\TL\\'.\\" cu, IP. \ i\'Y 

strength, stiffness and sim­
plicity; with all parts easy 
of access and a minimum 
number of wearing parts. 
The spring arrangement, 
as will be noticed, is m­
tended particularly for 
st rength rather than for 
easy riding, the former 
quality being the most es­
sential characteristic in a. 
truck of this type. A s 
1Yith the high-speed elec­
tric motor truck this arch­
bar type is suitable for all 
types of motors suspended 

locomotive building practice. A ll bolt hol es through frames 
are reamed, and bolts turned with a taper fo r a driving fi t. 
A ll bent parts of frame a re made to dies and formers. T he 
transom channels a re ca rried by lips or shoulders provided 
on the frame center braces, thus reducing the shea r on the 
usual bolts or rivits through brace and transom. The pedes­
tals are provided with steel plate wea r pieces, tightly fitt ed 
to and covering all rubbing sur faces , and are tied together 
at the bottom by large bolts th rough the pedestal legs and 
iron thimble or spreader. All brake lever and hanger pins 
;1 re madr as large as possible to provide large bearings a nrl 

inside of axles by either 
ri gi d or spring suspension. A lthough the wheel base of 
the truck illustrated it 6 ft. 4 ins., this same type of tru.ck 
may be designed _)Vith a minimum wheel base of 6 ft., and 
for carrying capacities at center plate ranging in weights 
from 1500 to 40,000 lbs. The bolster5 are of the floating 
type carried on ne sts of four-coil springs at each end of 
bolster and seated on a heavy channel iron spring plank ex­
tending across and bolted to the bottom arch bar and bot­
tom tie bar. T he legs of the channel also bolt to lugs at 
the bottom of the cast-iron bolster guide columns. 

The same practice in rega rd to ·workmanship has been 

\RU! D.\R TYPE ~IOTOR TRUCK BUILT FOR THE SCIIEKECT.\JW R .\IL\\'.\Y CO:vIP.\ NY 

are case hardened. Safety st raps a re provided over top of 
bolster, under spri ng plank and brake bottom connections. 

The materials used are as fo llows: Frames, pedestals , 
equalizers, motor suspension bars, safety straps, swing links: 
and all brake hangers, rods and connections are of the best 
wrought iron. Transoms and spring plank angles are of 
structural steel shapes. Transom gussets, elliptic spring 
seats, motor spring seats, and swing link rockers are of cast 
steel. Outboard side bearings. springs, sPats and caos, pe-

fo llowed in this truck as in the one designed "for high speed, 
namely, all bolt holes through frame are reamed and bolts 
turned taper for driving fit and frames bent to dies and 
fo rms. Transom bars are carried on shoulders cast on the 
guide columns to which they are bolted. These transom bars 
carry the motor suspension as well as brake-hanger brackets. 
Inasmuch as this truck is designed for slow freight service 
the journal boxes are not suspended in pedestals but are 
securely bolted to the arch bars as on all M. C. B. ' arch-ba.r 
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t rucks. The ends of the bottom a rch ba r and t ie bar are 
extended beyond wheels to receive angle iron end frame 
a nd securely bolted to same with steel plate corner gusset s. 

The materials used in this truck a re the same as those for 
similar parts of the high-speed electric motor t ruck, and 
the general dimensions a re given below: 

Gage of track . . .. .... . ... . .... . ........ . ....... 4 ft. 8½ ins. 
Wheel base . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 6 ft. 4 ins. 
Total length .. ..... .. .. ... . .................... 10 ft. 4 ins. 
Load carried at center plat e . . ...................... 28,000 lbs. 
Weight without motors, wheels or axles. . . . . . . . . . . . 4800 lbs. 
Weight compl ete, without motors. . . . . . . . . . . . . . . . . . . 7200 lbs. 
-wheels ... . ..... ..... ..... . .................. 33 ins. diameter 
Axles . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . S ins. diameter 
J ournals .............. . .... . ................. 4¼ ins. x 8 ins. 

---◄+----

A STEEL TIE FOR ELECTRIC RAILWAY USE 

The accompanying illustration shows the Benjamin 
steel tie for steam and electri c ra il roads, the patents for 

' I 

strength. F urthermore, the bearing in the center of the 
track being one-half the w idth overcomes any possibility 
of the t ie to become center-bound. Of great importance is 
the mode of ra il fasten ing. The plates or clamps being 
made w ith a shoulder adapted to bear against the edge of 
the base fl a nge o f the track rail, and with a portion adapted 
to rest on the base and extend to the web of the rail the 
track would be held to the proper gage in case the nut 
should become loose. T he clamp not being more than three­
eighths of a n inch in thickness, it is said that the danger, 
in case of de ta ilment, of the fastenings being sheared off, is 
overcome, as the tread of the wheel would clear the clamp 
and nut. 

-----+·----
COMPLETED PLANT OF THE HOPE WEBBING COMPANY 

A lthough the Hope \ ,V ebbing Company, of Providence, 
R. I., has been building additions to its plant almost con­
t inuously since its incept inn fi £teen years ago, the company 

,, I' 
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DETAILS OF STEEL TIE DESIGNED FOR STEAl\1 , \ND ELECTRIC RAILWAYS 

which a rc controll ed by the National Brake Company, 
of Buffalo, N. Y. T he const ruction of this t ie is 
such that a ny long itudinal or late ral movement wi ll be 
effectually prevented. T he lo.ngitudinal moveme nt is pre­
vented by the ties being di sposed in "V" shape. The posi­
tion of these " V'' shaped figures alternate so that the pres­
sure of the ballast against the diagonal portions of the 
channel constituting the adj acent "V" shape w ill be in op­
posite directi0-ns, thus securely locking the t ies. As no two 
bearings of the ra il s come opposit e each other , creeping or 
latera l moven1ent is impossible. A nother important fe ature 
is the fact that the ties supporting one ra il alternate w ith 
those supporting the other ra il and no two rail bearings be­
ing opposite each other, the track is less r igid. 

T he construct ion o f these t ies is such that the necessary 
bea rin g surface nn<le r the ra il has practically unlimited 

found about a year ago that its facilities were inadequate to 
the demands made upon it for electric tapes and webbings, 
and it was therefore decided practically to double the old 
capacity. T he old plant consists of five principal structures. 
T hree of these, each 453 ft. long by 85 ft. wide , are used for 
weaving sheds. T he other two structures are a preparing 

· mill, built to five stor ies, 223 ft. x 84 ft., a nd a three-story 
structure 320 ft. long by 60 ft. wide, used for the offices, and 
the weaving a nd shipping depar tments. T he new structures, 
commenced about a year ago, a nd now near ing completion, 
a re on the south a nd west sides of the mai n plant. They 
consist of two one-story substant ia l brick st ructures with 
concrete foundation , each 453 ft. x 85 ft. Skylights of the 
la test construction a re insta lled throughout the length of the 
new buildings and give the operators of the looms good 
light. In the old plant ahnut 150 looms were devoted al-
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must entirely to the manufacture of elect ric tape. In addi­
tion the looms in the new building will be devoted to the 
same work, so that the capacity of the company will be 
practically doubled. The looms to be installed in the new 
bu ilding wi ll be of the double shuttle type, made by the 
Crompton-Knowles Company, of \Vorcester. They have 
double the capacity of the ordinary looms, so that the plant 
\\"ill be able for some time to come to supply promptly all 
demands of the trade. An extended description of the old 
plant was given in th e STREET RAILWAY JouRNAL fo r Oct. 
T 3, 1906. 

-----·+·-----

ROLLING STOCK FOR THE WASHINGTONt BALTIMORE & 
ANNAPOLIS ELECTRIC RAILWAY 

T he Washington, Bal tim ore & Annapoli s E lectric Rail­
way is rapidly approaching completion. Among the progres­
sive features of the line are the fine cars to be used on it. 
T he chuice of rolling· stock was influenced by the condition 
that four classes of service will be given, as fo llows : ·nigh 
speed with frequent headway between Washington and Bal­
timore : high speed se rvice between Annapoli s a nd \\';.sh­
ington and between Annapoli s and Baltimore ; local se rvi ce 
over the main line (termed the \\' . B. & .\. ) . a nd th e cro,;; , 

is double track 80-lb. rail, the line voltage over the entire 
a. c. portion of the system will undoubtedly be comparatively 
uniform and constant. The d. c. voltage also will be higher 
and more constant than is usually the case on interurban 
cars when operating in terminal cities. To obtain a satis­
factory light for reading, and at the same time give ;t rea­
sonable general illumination, 16-cp lamps are placed ove r 
each seat on small brackets extending slightly toward the 
center of the car from the inside of the lower portion of 
the deck sash. The lamps hang vertically and each bracket 
is provided with a holophane shade de signed to give a uni­
fo rm illumination three feet from the floor. 

The floor of the car is covered with Greenwi ch, English, 
linoleum. The roof is covered with copper and grounded 
to the trucks. 

The earlier design contemplated pantograph trolley for 
a. c. and two-wheel trolleys fo r d. c., the same being placed 
at the rear end of the car, two being required, because 
within the District of Columbia rail return is not allowed, 
,. nd one wheel only be,ing used when in Baltimore. The 
de.cision to use double-ended cars necessitated placing two 
tro lley wheels at each end, and the car was designed also 
to carry a pantograph, but owing to results obtained by the 
use of trolley wheels on a. c. roads it was decided not to 
pl ace th e pa ntograph at present. Because of the foregoing, 

('{J\1111;\' \'1'10;\' C\ l{ FOR T JI E WASIIJNGTO:':. B.\LTINORE .S: . \ :XN .\l'OLIS ELECTRIC RAILWAY 

line (term\.'cl th\.' .\.\\. & B.) . and excursion busine.~:=; in 
trains to .:\nn:ipuli ~ and to Bennings race track, near \Va sh­
mgton. The last item sometimes consists of steam coaches 
owned by the .--\. \\' . & B:, or possibly obtained from conuect­
ing :;team roads. In addition to this there arc also freight 
trains on the .\ . \ \ ' . & D. 

Because of the different characters of service, including 
steam railway conditions and rolling stock, it was d ,~ cici.ed 
that a ll ca rs should ha ye 1\l::ister Car Builder couplers and 
automatic air brakes. even though such coupler mab's it 
impracticable to operate in trains on city streets except by 
the use of a link or auxiliary radiating coupler. To ;. yoicl 
carrying se,·eral sizes of repair and maintenance par~s, it 
was decided to ha Y e all trucks identical, except the truck 

• spri11gs. The motor;; are a lso alike, except in the numlJer 
per car and th e gear ratio. Owing to the good se!·-.·=ce_ 
necessary to compete with the steam railroads, and also 
owing to th e fact that these cars will be fo r through oper:1-
tion, the seat spacing is unusually liberal, the seats long-. 
with arm rests and high backs. Considerable aisle ·width 
will not be necessary for the character of service contc:m­
plated, whereas if such service were for short rides anri 
frequent stops, shorter seats, less knee room, no arm 1 ests 
and wider aisles would be preferable. 

Careful attention has been given to the artificial lighting 
As the trolley voltage is 6600 and the \\T. B. & A. main line 

une trolley base at each end of the car ha s been insulated 
for high voltage, and later , if a pantograph should be in­
stalled, such trolley will be useful for emergencies, in addi­
tion to being in regular use when within the Dist r ict of 
Columbia. · 

The general dimensions of the high-speed cars :ire as 
fo llows: Length of the body over corner posts, 51 ft, 1¾ 
ins.; length over spring buffers, 62 ft. 2¾ ins.; le ngth 
smoking compartment, 12 ft. 7¾ ins.; length gene ral com­
partment, 38 ft., 6¼ ins.; width car body, inside·, 8 ft. o.¾ 
in.; width over a ll , 9 ft. o.¾ in.; height from bottom of 
side si ll to top of monitor roof, 9 ft. 6 ins., and height from 
rail to top of monitor roof, 13 ft. o._½ in. 

T he height was limited by an undergrade crossing. 
T he general plan comprises two end platforms with doors 

and steps on each side of same, with a toilet room adjacent 
to the vest ibule of the main compartment, and with fifty 
seati ng capacity in such compartment. The smoking com­
partment seats sixteen. In one corner of this compartment 
the high-tension cabinet is placed. This cabinet contains 
protecti,·~ and selective apparatus for the motor control 
circuits. 

The platforms are on through sills, the floor being flush 
with the floor of the car. The_ side si lls are 5 ins. x 7¾ · 
ins., bolted to ¾ in. x 7¾ ins. steel plate and 1¾ ins. x 6 
ins. subsill. The center and intermediate sills are 6-iP 
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No. 12.25 steel I-beams wit h 2¾ ins. x 6 ins. fillers. T he 
window arrangement is as shown by the illustration. 

The ceiling is full E mpire type. The interior finish is 
mahogany, the design being intended to furnish an excep­
tionally rich and attractive appea rance with the fewest pos­
sible projections to ca tch dirt and designed to conceal 
shrinkage openings at joints. 

The seats were. furni shed by the Hale & Kilburn Manu­
fac turing Company. The reversible seats are No. 199 EE, 
pressed steel oval pedestal, wall and aisle ends and arm 
rests. The length over all of the seats is 38 ins., the cush­
ions being 18 ins. wide with spring edge; the backs are cor­
rugated with head roll 26 ins. high and prcwided with grab 
handles. A ll upholstery is in green leather. 

The curtains are pantasote with Curta in Supply Com­
pany's Forsyth No. 88 fixtures, and the window fixtures 
are 0. M. Edwards & Company's 73/2 Dr. , \11 glass' for 
side and end windO\\"S and doors is plate, and the glass for 
the Gothic side and deck sash is cathedral. The Gothic 
fram es are coppered zinc. 

The cars are equipped with Crouse-Hinds Type --\AC, 
d. c. headlight s, Dayton 1\Ianufact uring Company's No. 8 
gravity water closets, H am air sanders, Edwards trap-door 
fixtures, Dayton Manufacturing Company's Rex individual 
parcel racks, Knutson :'\o. 2 retri ever s. Royal fi r e cxt in-

a. c. single to d. c. double trolley, or vice versa. at the Dic,­
trict of Columbia line, required because of the use of double 
overhead trolley within the District. Selective switches 
are provided to change automatica ll y from a. c. to d. c. 
operat ion, or vice versa, ~t the end of private right ot way 
in Baltimore. From the car si ll s transformers, resistances. 
contactors, mot()r compressors, etc .. are suspended. 

Nineteen cars of the foregoing type have been provided 
and four loca l ca rs. The latter are of the same general 
character of const ruction as the through cars, but are 54 
ft. 1 J Ji ins. long over bumpers, and the body is divided intu 
three sections, made up of a general passenger compart­
ment, smoking compartment and baggage and express com­
partment. As these cars wi ll make a large number of stops. 
consequently not only the schedul e but a lso the maximum 
:;peed, will be materially less than for th e through cars. 
Each ca r is equipped with two motors of the same rating 
as those used for the through car s. 

Jt will be noted that the passenger carrying equipment is 
provided mainly •for through service. It is expected that 
for the g reater portion of each day fi £teen-minute head­
way will be required fo r through service, but only possibly 
two-hour for local se rvice. 

In addition to the above ca rs, two box-car type lo-:omo­
tives " ·ill be furnisherl. the elect rical equipmen t fn- each 
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guishers, Adams & \\'estl ake ?\o. 187 signal lamps and Pea­
cock type C hand brakes. T he \ Vall ace Supply Company 
furnished most of the bronze trimmings. 

The trucks a re Baldwin 90-40 M. C. B. type with 7 ft. 
6 ins. wheel base, weighing 14,900 lbs. each. T he wheels 
are Standard S tee l \Yorks steel tired, cast-steel centers 
373/2 ins. in dianwter, each weighing approximately rooo 
lbs., tires 23/2 ins. x 53/2 ins., 4¼ -in. tread, I in. depth of 
flange and I¼ ins. thickness of fl ange. T he axles are 6¼ 
ins. diameter, 73/2 ins. at gear seat, the journals being s¼ 
ins. X IO ins. The center and side bearings are Baltimore 
ball bearing; the journal boxes T. H. Symmington Com­
pany M. C. R.; brakes are inside hung. shoes and heads 
M. C. B. type, and the brake shoes are American Brake 
Shoe & Foundry Company's Diamond S. 

The air-brake equipments are \Vest inghouse Traction 
Brake Company's A. M. M. automati c as to the braking· 
mechanism, but the General E lect ric Company furr !she<l 
the motor driv en compressor C. P. 52, governor 1\1. B. and 
w1nng. The vVestinghouse Traction Brake Compau_,, abo 
furnished the automatic air couplers. The draw bars are 
Gould No. 65 M. C. n. head. 

The electrical equipment of each car consists of four 
G. E., a. c. motors, each rated at 125 hp. Each motor 
weighs approximate ly 5800 lbs. and the auxiliary equipment 
per car weighs about 14,000 lbs. Under and to one side of 
the «·a r a commutating switch is placed for changi ng from 

being four motors. with sa me rati ng as fo r the passenge r 
ca rs, and geared for the sa me speed as the local car s. 
T hese ca rs have two sliding doors on each side. and alsu 
end doors to permit loading of theate r scenery. T he gen­
eral dimensions of these cars are ?S fo ll ows: Length over 
buffers, 56 ft. 8 ins.; width over all, 9 ft. o.¾in., an<l height 
from bottom of side sills to top of roof, 9 ft. 4 in:-.. Fla t 
ca rs, box ca rs, etc., a re provided also for general pnrpuses. 

T he N il es Car & :Manufacturing Company is providing 
all the motor cars above described from plans and specifica ­
tions prepared by the Robert s & Abbott Company, engineers. 
Bret Harter , assistant engineer, of the Roberts & Abbott 
Company. having specia l cha rge of same. 

---... ·+·----
A NEW TYPE HARP WITH FLEXIBLE HEAD 

T he Liberty trolley harp has been st ill furth er perfected 
by the manu factu rer, the New Departure :Manufacturing 
Company of Bristol. Conn .. by which it is no\\" offered in 
its modified fo rm. The Liberty harp was fir st introduced 
seyeral yea rs ago, a nd marked a material advance inasmuch 
as it has a flexible head. T he first harps \\"Crc safr;factory 
devices, but it soon became evident that they could be im­
proved, and after months of experimenting, the cushion 
shank was developed a nd tried out in practice. Fi nally, 
after operating successfully nn a hundred or more road;; 
the cushion harp was placed upon the market. Exhibited 
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a t the Columbus Convention, the harp attracted a great deal 
o f attention. Sine~ that time it has been still further modi­
fied, and will be shown in its new form at the convention. 

T he harps a re practically adapted for high speed and 
interurban roads. The cushion, which is conceded to be the 
feature of the ·harp, consists of two steel buffer springs 
located in pockets in the end of the shank, the outer 
e nds of the springs being pressed against the inside 
wall of the harp shank. Under normal conditions the 
springs hold the harp virtually rigid with respect 
to the shank a nd the trolley pole. In passing over coupling 

... .. ---
lL\Rl' \\"lTllOUT WHEEL 

,;keves , switches, circuit breakers, block signals, and other 
obst ructions in the tra nsmission wires, the harp is fo rced 
down against the action of the buffer springs and instead of 
the pole being throw!: down and the wheel leaving the wire, 
the springs hold the wheel tight to the wire. In this way 
the sl10ck is broken by the yielding of the harp, the r ebound 
of the wheel is prevented and retention on the wire is 
secured. T he spring is well housed within the shank of the 
liarp and is protected from the weather and possible acci­
<knt. The harps are made in rigid and fl exible head. The 

. -~-•\\'~ .. --,:::,--::( 
,- --- --- ,,- - -

l-1.-uU-' AND \\"IIE EL CO:\JPLETE 

fl exible head is a very simple device which allows the wheel 
t o turn slightly, following the wire in taking curves. The 
wheels can be set and removed without the use of tools. 
Both the rigid and flexible head have the cushion shank. 

The company also makes standard wheels of new metal , 
free from lead. A recent letter to the company from a 
~ew England railway says: " \Ye have been using the two 
t rolley harps -and wheels which you sent us for trial and so 
far have found them altogether satisfactory, our men even 
making effort s to try to run the wheels off the wire on 
--c urves and not succeeding." 

SCHEDULE INDICATOR FOR CARS 
A n ingenious device for giving the times for arnvmg at 

points or stations, to be carried on the front platform or in 
the cab of a car, has recently been invented by E. F. 
Reeves, superintendent of the New York & Brooklyn 
Bridge Division of the Brooklyn Heights Railroad Com­
pany, and is shown in the accompanying engraving. The 
use of a printed timetable is very inconvenient for motor­
men, and it is thought that if ·a devite could be provided 
which is always open to inspection it would prove a great 
convenience. 

The device consists of a moveable dial surrounding the 
face of a timepiece on which is set forth the route over 
which ,a car or train passes. The zero mark on the outer 
dial represents the terminal, and the outer dial is moved by 
ha11d until this zero mark comes opposite the minute hand 
on the timepiece at the minute the car should leave the 
terminal. The outer dial is then locked in position. After 
being set the device requires no further attent_ion, as the 
minute hand on the watch points during the trip to the 
exact location on the line where car should be at all times . 

SCIIE DULE INDI CATOR FOR CARS 

This, it is thought, should greatly aid the motorman by 
relieving him of a ll calculations he is now compelled to 
practice in order to locate his proper position on the line, 
as well as the duty of frequently consulting his· watch·. 
which takes hi s attent ion away from his brake handle and 
controlling lever. 

If desirea a series of open circuits can be arranged in 
minute intervals to provide for a warning bell to be rung 
at all danger points on the line in advance of arrival, to 
call the attention of the motorman to a railroad crossing, 
drawbridge, reporting station, or other stopping point pre­
viously determined. T hese bell circuits would be closed by 
the minute hand of the timepiece, would conduce to safety 
in operation and can be made useful in other ways. The 
entire indicator is s¼ ins. in diameter and of convenient 
shape to drop into the coat pocket when out of service. 

In the engraving shown the indicator is adapted for use 
on the Southern Division of the Brooklyn Heights Com­
pany,· where the run is less than one hour in length. The 
operation of the indicator in that case is as follows: If 
the car is due to leave any one point, say Fifty-Eighth 
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Street, on the even hour, the outside dial is moved around 
the face of the clock until Fifty-Eighth Street comes op­
posite XII. The outside dial is then locked in this position. 
Then as the minute hand travels around the face of the 
dock it will always be directed to the point on the route at 

·· which the car should be according to the timetable . When 
the runs are less than an hour the outside dial is divided 
-into different sections, and when it is more than an hour 
the outside dial is marked with a spiral instead of a circle. 

The inventor claims for his invention better intervals, 
1ess congestion at congested points, even distribution of 
loading, les s accidents, increased revenue and no abuse in 
handling equipment, as the usual cause is removed. 

----·♦·----

FIELD AND ARMATURE COIL-WINDING ATTACHMENT 
FOR ARMATURE BANDING MACHINE 

An attachment has been devised by the Device Improve­
ment Company, of Hanover, Pa., for use with the Peerless 
banding machine which can be put on in a few minutes, and 
which greatly simplifies the ,vinding of fi eld and armature 
-coils. , Briefly, the device consists of a shaft and slotted 

t face plate rigidly held down on the two heads, the shaft and 
face plate being driven by the clutch sprocket wheel and 
-chain, similar to the a rmature in the banding operation. 
The same sensitive control applies, as well as foot control 
with positive brake for qui.ck stopping and the two changes 
c f speed instantly obtained by the change of gears. 

Field and armature coi ls fo rms are very simple to make, 

FIELD AND ARMATURE WINDING ATT ACHME:t\T FOR ARivL'\-
TURE BANDING MACHINE 

and are bolted to face plate to be driven, in place of having 
iron centers with key way and keyed to the shaft. T he slots 
in the face plate a lso facilitate any adjustments in the wire. 
One very prominent feature of thi s machine is the travel­
ing guide wheel over which the magnet wire passes to the 
coil form, permitting accurate coils to be produced with 
ease. The hand wheel for guiding the magnet wire is ad­
justable according to the thicknes s of the fi eld coi ls. The 
hub carrying the grooved pulley is threaded and is moved 
back and forward on the threaded rod, similar to the wire 
guide for band wire. Contrast this method of guiding wire 
to the hand method and the ease and accuracy will be fully 
:1 ppre'ciated. The finished field of armature coil can be re ­
moved from the face plate without disturbing any part of 
the machine. This machine used in connection with the 
-company's tension machine forms a field and armature coil­
w inding device. 

NEW EQUIPMENT FOR INDEPENDENCE, KAN. 
Four semi-convertible cars for interurban service, three 

open and one baggage, built by the A merican Car Compa ny, 
constitute the latest addition to the rolling stock of the 
Union Traction Company, of Independence, Kan., now 
building a line to connect Independence, Coffeyville, Caney, 
Meodesha and Cherryvale, a di stance of 23 .miles. The 
semi-convertible cars are of the combination passenger and 
smoking type. The chief dimensions of these interurban 
cars are as follows: Length over bodies, 34 ft. 4 ins.; over 

I:'\TERU RBAN SEMI-C0NVERTJBLE CAR FOR TUE SERVI CE BE-
TWEEN !~DEPENDENCE AND CHERRYVALE, KAKS ,\S 

crown pieces, 4..J. ft. 4 ins.; length of smoking compartments, 
9 ft. 2 ins. ; width over sills including sheathing, 8 ft . 4 ins.; 
height from floor to ceiling, 8 ft. s¾ ins.; from track to 
underside of sills, 36% ins. ; side sill s, 43,,~ ins. x 7¾ ins., 
with angles 3¼ ins. x 6 ins. x ¾ in.; end sill s, s¼ ins. x 
13h6 in. The inside finish is of golden oak with ceilings 
of 3-ply birch . Leather seats with high backs and head 
roll s a re furnished in the passenger compa rtments. The 
other compartments have seats of rattan of the same type . 
T he trucks are of the No. 27-El type ,vith 6-ft. wheel base . 
T he 10-bench open cars which will be used for local service 
a re 28 ft. 8¾ ins. over the crown pieces, and are mounted 
on No. 21-E si ngle trucks. Tthey are standard throughout 
The bagg·age car measures 44 ft. over the ends and con­
fo rms to the general outline of the interurban passenger 
ca rs desc ribed. 

- --.. ·•·••----

THE H. P. CAMERON COMPANY EXTENDS ITS PLANT 
The H. P. Ca meron E lect ri cal Manufacturing Company, 

nf A nsonia, Conn .. finding its old plant entirely inadequate 
fo r its expansion decided about a year ago to secure larger 
and more commodious quarters wh <?re it could more prompt­
ly and advantageously serve its customers. A three-story 
building within a block of the ra il road station was secured 
and an addition to thi s building has been erected a nd new 
machinery installed throughout. The first floor is devoted 
to stock and shipping rooms, so arranged as to give the best 
advantage to the handling of stock and shipping of goods. 
T he second floor contains the machine shop. The machines 
for stamping and sawing commutators a re placed in the 
ce nter of the floor, while the machinery for the turning out 
of assembled commutators is arranged a l911g the sides of 
the building. The third floor is devoted exclusively to the 
manufacture of mica insulation. The company operates its 
c,wn mica mines and uses its own product in the a r ticles 
which it manufactures. Although this company turns out 
large quantities of assembled commuta tors, its specialty is 
the manufacture of commutator segments, which a re made 
to specification from hard-drawn copper bars. If a manu­
facturer prefers hi s segments ~awed. they are sawed to ex-



act size; if stamped, dies of va ri ous types and sizes a re pro­
vided for that purpose. A lamina ted type o f s·egment for 
la rge ge neratnrs and motors has been developed and mach ­
inery fo r its manu fac ture has been prov ided so tha t these 
segments a re turned out in a ny size and quantity desired, 
each segme nt being an exact dupli cat ion of the orig inal. 

----·♦·----

NARRAGANSETT CARS FOR COLUMBUS, G.A . 
T he _I. G B rill Company recentl y sh ipped to the Co­

lumbus Rail road Company, of Cnlumlms, Ga. , three of its 
pa tented N' a rragansett type of ca rs, to be run between 
Colurnlms, P hoeni x City and Gira rd, Ala ., a di stance of 
about twenty mi les. T he addit ional step on these ca rs, 
wh ich is fo rmed hy an extension to the lnwer outward ex­
tending fla nge of the Z-har sill , making an upper step 8,½ 

OPEN C \ R FOR COLU!lfl:US. <~ .\ 

ins. w ide, i.'- \\'e ll suited to excursion travel and \\'ill play an 
importa nt pa r t in th e t ran.spnrtatinn of the perso ns to \ Vi lcl ­
wnod Park and similar places. The Cul11mlm s Rai lroad 
Company i-. nne nf the Stone & \Vebster properti es , a rn1111 -

ber of which are 1in\,. using N arragansett type ca rs. 
T he chief di mensions nf the Columbus cars are as fol ­

lows : Length nv er crown pieces, 34 ft. ;}~ in. ; \\·idth O\·e r 
si ll s. 7 ft. 5 in-,.: o,·e r pnsts at belt , 8 ft. 3 in s.; heigh t from 
fl nnr to ceiling at center, 5 ft . 9 ins.; _,;;ide sill,;;, 8 in.:;. x 3 ins. 
x L~ in. 7--irnn. The trucks u.-,ed under the ca r bodies a re 
~o. 27-C1 and two mntnrs of 40-hp. ca pac ity each are used 
per car. T he cars have the regu lation push -rwer seats a nd 
are sta ndard throughout. Cnrtains are prO\·idcd at the 
bulkheads, wh ich is an usual feat ure : Foldi ng gates, gong , 
and s igna l !Jel ls a re among- tl'1e specialt ie.,;; fu r n ished lw 

the builde rs. 
----·+·•· ------

PROPOSED PHILADE LPHIA SUBWAY 

T he P hiladelphi a Subway Te rminal R a ilway Compa ny 
has rece ived a cha rter to cnnstruct a subway fo r ra ilroad 
purposes in Broad Street, from the nor th side of F ilbe r t 
St reet to a point near .:1\orth Philade lphi a Stat inn, where it 
wi ll connect with the Pennsylvan ia's Germa ntown and 
Ches tnut H ill branch. I t is estimated that the suln Yay will 
cost from $rn.ooo.ooo to $I 5,000,000 and be about four miles 
long. 

OHIO DECISION ON STREET RAILWAY CONSENTS 
According to a Supreme Court decis ion. ren<le red Oct. 7, 

a city council ha:,; the right to g ive a street r ailway com­
pany consents for city property abutting on streets trav­
ersed by the ra ihYay line. The deci sion was in the case 
of Taylor E merson agai nst the Forest City R a ilway Com­
pany, of Cleveland, in whi ch it was sought to declare the 
franchise of the company on East Fourteenth Stree t illega l 
on the ground th at without the city's consent to the ceme­
tery property it did not have a maj ori ty of the front footage 
on the st reet. The company admitted that thi s was true. 

[VoL. XXX. No. 13. 

but contended tha t th e city had th e a uth ority to give its 
consent to the use of the streets in front o f the ·"Cernetery 
property. This contention, it seems, is uph eld anif 'the rul-
ing of Judge Beacom is sustained. ,;., 

----♦·•·----

AN EMERGENCY AIR VALVE FOR APPLYING "l"ftRAKES 
AND DROPPING FENDER 

T he Consolidated Car F ender Comµany , of Providence, 
R. I. , has· perfec ted an emergency a ir va lve des igned with 
the idea of making more certain th e dropping of the fender 
in a ll cases o f an impendi ng accident or colli sion. It is ap­
parent tha t a ny cause fo r dropping th e fender would a lso 
be a cause fo r stopping the car. 1\atura lly the motorman 's 
fir st thought a nd ac t in an impending accident o r colli sion 
is to stnp h is ca r ; in eith er case the fender should be down. 
T he emerge ncy \·alve appli es the brakes and simultaneously 
drnps the fender ent irely independent of the regular valve. 
,\nother fe ature of the valve is that , its purpose be ing for 
qui ck stops in emergency cases. th e motorman is not likely 
to use the regula r Yalve tn the emergency point so o ft en, 
thus saving \\-ea r a nd tea r nn the brakes and the flatte ning 
c,f the wh ee k f 

- - -- - ·•·+·•·- ----

SEMI-CONVERTIBLE CARS ADOPTED AS STANDARD FOR 
GALESBURG & KEWANEE ELECTRIC RAILWAY 

\Yhen th e Galesburg & Kewa;1ee E lect r ic Ra ilway Com­
pa ny placed its recent order of ca rs with the G. C. Kuhl­
ma n Car Compa ny,. it was th e pu rpose of the company to 
secure a ca r that cnul c'I be adopted a~ sta ndard, and the semi­
convertible type was fi nally decided upon as the best suited 
for a Inca! service such as exists in a nd between small towns 
\\ here the ru ns are shor t and the t ra ffi c light except a t 
certa in hours of the day. T he in iti al order was for three 
cars of th i.., type and R. H. l l aywa rd, genera l ma nager , in 
a r ecent re port nn the pe rformance nf the new cars. state:,; 

\ ' ESTinUL E O SID II -CONV ERTIB LE CAR FO R TH E GALESRU RG 
& KE \VA1\EE ELECTRI C RAI LWAY 

tha t lmth management and public a re well sati sfi ed with 
them. 

T he Ga le sburg & Kewanee E lectric R a ilway Company is 
a reorgani za tion of the Galesburg & Oneida Railway Com-

. pany, and is building a n electr ic rai lway 40 mi les in length 
of whi ch. 5 mil es ( the local line in K ewanee) a re al ready in 
(J perat ion. The line as proj ected wi ll connect Galesburg, 
\ \'a taga, O neida, A ltona , Galva, Wethersfi eld and Kewanee, 
ser ving all told a populat ion of about 36,000. The new ca rs 
a re typica l exampl es o f single-track Bri ll semi-convert ible 
ca rs and a re standard throughout. T he chi e f dimensions 
a re as foll ows : L ength over end panels, 21 ft.; over crown 
pieces, 31 ft. 4 ins. ; width over sills including sheathing. 7 
ft. 8 ½ ins.; size of side sills, 39-'E ins. x 5 in s.: end sills, 
3½ in s. x 8 % ins.; sill plates , 12 ins. x }11 in.. Width of 
a isles, 22 ins.: length of seats, 35 ins. T he in ter iors are 
fini shed in cherry, with ceilings of maple. T he t ruck~ a re 
o f th e ::-Io. 21-E type with 7-ft. 6-in. wheel base. 
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FINANOAL INTELLIGENCE 

\ VALL STREH, Oct. 9, lt.)CJi . 

The Money Market 

There has been no mate rial change in the local money market 
during the past week, rates are for practically all cl asses of 
accommodations, ruling at the highes t points recorded for sev­
eral months past. T he advance in call money rates to ro per 
cent resulting from the calling and shifting of loans pre­
paratory to the Oct. r in terest and dividend disbursements 
was followed by a sharp reaction in th e rate for demand 
money to 5 and 5½ per cent. T his reaction was undoulJtedly 
d ue in a great measm e to the ret urn to mercanti le ehannd 'i of 
the moneys di sbursed on the fir st of the month, and to the 
·intense dulness prevai ling in the general security market. Time 
money, however, has ruled decidedly firm, and rates for all 
maturities extending from sixty days to six months com mand 
the fo ll 'legal rate o f 6 per cent and a commission, bringing 
the total charge to the borrmyers up to 6y~ per cent. V ery 
little business, howeYer, was reported in this branch of the 
market, borrmvers generally being di sposed to draw thei r re­
quirements from the ca ll money market. On the other hand , the 
banks and trust compani es are not at a ll di sposed to o ffer ,vith 
any degree o f freedom, and the small amounts of money ap-
1waring in the m:irkd come almost ent in~ly from individual 
lenders . At the present writing, there is nothing in the situa­
t ion to warrant the belief of any material easing off in rates 
for money for fixed periods in the near future. The Secrc·­
tary of the Treasury cont inues lo deposit government m011 evs 
with the national banks in this eity, and at the p rincip,d i;1 -
ter ior points, and the present condition of the F ederal Treas­
ury makes it practically certain that these deposits will be in ­
creased from time to time. The demand for money at all o f 
the principal Western and Southern points continues bri sk , the 
shipmen ts from thi s center during the week ending Oct. 5, being 
the largest since the beginning of the outward mowment of 
money. · The ind icat ions are that the demand from those 
sonrces will continue for some time to come, or until the 
grain and cotton crops hav e been moved. The banks have 
also sustained losses as a result of th e excess revenues of the 
U nited S tat es over disbursements, and on account of the c-ol­
lection o f taxes by the city of New · York. 

The foreign exchange market ruled steady, notwi thsta:1,!ing 
a rather liberal export n10vement o f wheat and cotto n. but the 
belie f in fore ign exchange circles appears to be that in th -:" nea r 
futur e shipments of our com modities wi ll assume much laroe r 
proportions, and wi ll result in a decidedly easier excha1~ge 
market. The. European ~ituation continues comparatively e.1sy. 
Private discount rates at London are sti ll substantially below 
the official rate, but in well -informed quarter s it ·is not ex­
pected that any change in the Bank of England minimum rate 
wi ll be made in the near fut u re, especially so as the Bani: of 
E ngland will probably be ca lled upon to furni sh a substantial 
amount of gold to fi nance t he Egyptian cotton crop. Senti ­
ment at Paris was also reported as more cheerful. 

The bank statement published last Saturday was somewhat 
di ~appointing, in asmuch as the loss in cash amounted t 
$1,261,100, o r about $2,000,000 more than was indicated by t he 
prdiminary figures of the week' s currency movements. Loans 
clecreasecl $1 r,283,rno, due in part to th e preYions week 's licJt1i ­
dat ion in the securities market_, anti to the transfer s of loans 
from the banks to other inst itutions. Deposits decreased 
$18,490,400. The rese rve required was $-t,622,600 less than in the 
preceding week, which, deducted from the loss in cash, dimin­
i~.hed the surplus reserve by $2,998,500. The surplus now stands 
at $2,648,075, as against $9-425,125 in the corresponding week 
o f 19o6, $4,286,Ii5 in It)05, $12,636,900 in I9D-t, $16,5i7,n5 in 
1903, $1,527,350 in 1902, $560,025 in 1901, anci $6,2-tr,1:ioo in 1900. 

The Stock Market 

lt is safe to say that fully 15 per cent o f the bus ine~<; now 
being transacted 0 11 the floo r of the Stock Excha nge is prnfrs­
sional, ancl that the vast majority of recognized commi ssion 
houses arl' virtually idle. Bes ides , the so-called inYestment 
firms a rc doing little or no business, the spurt in inve~tment 
securities which foll owed the somewhat vhenomenal ri se in the 
:"Z r.:w Yo rk City 4½ per cent bo nds havfn g subsided. J n some 
exceptional instances pricr.:s haye recently shown wide fl,1ctua ­
t1ons, but generally speaking, the va riations ha ve k en ,·c ry 

meager, a nd, while somew hat irregular at times, the market has 
displayed wonderful steadiness in Yiew of the du lness. Money 
has ru led considerably fir mer, both on eall and on time, the 
former having advanced a t one period to 10 per cent, ;i ncl 
there have been ot her developments in the situation which 
ordinar ily \\·ould have caused greate r or less weakness in 
security ya]ues. However , the liquidat ing moyement has ob­
viously r un it s course, a nd the existing short interest has 
served as a formidable back log to the entire market. 

The so-called Hi ll stocks have played a promin ent part in 
the week 's movement s. The increase in th e Grea t N o rthl'nl 
dividend, and expectat ion s of a simi lar happening in connec­
tion with Northern Pacific, had a strengthening influence on 
these stocks, and incidentally aid ed the balance of the li st. 
T he expectations concerning the Northern Pacific dividend , 
however, were not reali zed, a nd in the closing cl ays of t he 
week di sappointment on thi s score had a temporari ly depres~­
ing effect upon the entire li st. DeYelopments r elative to 
the copper situation have not been par ti cularly nc•ve l, 
c",lthough the reduct ion o f the Anaconda dividend, as well as 
that of the Rio Tintos Company, in London, and the p:)pular 
belief that the A malgamated directo rs will follow a similar 
course, kept thi s phase o f the situation more or less promi ­
nently in the public eye. Considering the prevailing conditions 
in the copper indust ry, and th e prnailing idea that a further 
recess ion in the iron and s teel trade is imminent , the shares o f 
the industrial concerns have exhibited rema rkable firmn t·ss 
which is, no doubt, accounted for by the fact that in thei1'. 
recent sharp decline they ha\'e di scounted all there is of an 
unfavorable nature in the sit nation. 

Generally speaking, the local traction shares have maint2i11ed 
a comparatively firm tone, and at times haye given evideJKC' of 
;,n advancing tendency. Thi s applies with par ticular fon-e to 
Brooklyn Rapid Transit, which gathered considerable s trength 
t rom the publication of the company's favorable annual r eport, 
as a lso from rumors of purchase of control by the P ennsyl­
vani a Rai lroad, and from revi ved talk of a probable ea rly 
dividend. The announcement that the Metropolitan Street Rail ­
way, fo llowing th e example of the New York City Railway, had 
gone into receiver' s hands, had no appreciabl e effect on th e 
Jn tcr.-'!.\ Iet. secm-iti t"s , for the reason, no doubt, that all such 1111 -

favo rab le eYents have long since been discoun ted in th e mark et. 

Philadelphia 

The intense dul ness prevailing in the gencr.11 secunt1es 
ma rkets d uring the past week was r efl ected to a very oreat 
extent in the dealings in the traction sha res. Trading in" thi s 
group ,vas extremely light , and, whi le prices moYed with more 
o r less irregularity, the net changes in most in stances were 
slight. Phi ladelphia Rapid Tra nsit was the acti ve feature, 
about 2,000 shares changing hands. Opening at r9 Vi , the pr ice 
rai1 off to 18¼ , but at the close there was a sharp advance to 
201/s. Union Traction was strong, in sympathy with P hil a­
delphia Rapid Transit, th e stock ad,ancing a point to 52. United 
Companies of l'\ew J ersey lost a pc.li nt from 238}~ to 23i½ , and 
Consolidated Traction of New J ersey ruled at 66½. Philadel­
phi a Traction was cl ea lt in at Si and 87}~ fo r small amounts, 
and Philadelphia Company common sold at ¼. 

Chi cago 

. Th~ only c) evelopmrnt o f import .1nce in the Chicago tract io n 
s1tuat1 on dunng the week was the o rgani zation o f a committ ee 
compc.secl of bondholders o f the various Chicago tr action com­
panies. ft is understood th at the obj ect of the committee i , to 
insure the co-operat ion o f the va rious committ ees already 
o rgani i.ed, and to protect the interests of the va rious bond ­
holders in the reorgani zation o f the Chicago U nion Trac tion 
Company, an early set tlcment of the questions al issue is looked 
for. The local t raction issues have been w ry quiet during the 
week, and prices show material change. Union T ract ion com ­
mon sole! at 2½, l\'I etropolitan Elevated preferred .1t 62, a nd 
South Side E levated from ii to 15, and back to 161 -;. 

Other Traction Securiti es 

T he feat ure of the Baltimo re tract ion market \\'a s the ,1·eak­
nl'SS in United Raih,yay -tS, which declined from 84 to 8.3, on 
the exchange of about $-t5,ooo bo nd s. The income bonds ;i nd 
I he refunding ss held :-ibout stea dy, the fi rst named sellin g- a t 
so.¼ to 50, and the last named at 18; sc,·cra l lmndred sh:1 res 
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of U nited Railway stock sold at II ½. Trading in the other 
traction issues was practically at a standstill. Lexington Street 
Railway ss sold at 98. The Boston market was intensely dull 
and featureless. T ransactions included Boston E levated at r30 
to 129, Boston & \Vo rceste r preferred at 60 to 59¾, Massachu­
setts E lect ric common at 12, preferred at 48 to 47½ , W est End 
common at 8.+, and the preferred at roo to 98½. 

Transactions in traction stocks have not been <:'xtensive on 
the Cleveland Stock Exchange the past week. T he heaviest 
t rading was done on Monday of thi s ,~,eek, \\:hen 310 shares 
of Cl eYeland E lectr ic changed hands, the lowest price of the 
day being an opening sa le at 47¼ , and the highest, a future 
del ivery transaction, with the buyer agreeing to pay 49 in sixty 
days. The remainder of the trad ing in thi s security was at 
47½ , and at the close none was offe red below 48. T he 
previous selling price had been 49, and for som e t ime there 
had been li ttle demand for the securities . Northern Ohio 
Traction & Light sol<l in a small lot or two at 21½, but 
later in the week the bid price dropped to 20, with 23 asked. 
A small block of Aurora, Elgin & Chicago sold at 32, while 
the preferred was quoted at 73 ½ bid. One o r two small 
transactions in Lak e Shore E lect ri c common took pl ace at 7:1/s, 
w ith 8 bid late r on. 

Security Quotations. 

The fo llow ing tabl e shows the present bid quotat ions for the 
leading t raction stocks, and the active bonds, as compared with 
last week: 

Oct. 2 

American Railways ...... . ................ · ... .. ...... 4 u½ 
Bo&ton Elevated ........ . .................. .......... 129 
Brooklyn Rapid Tran sit ............................... 48 
Chicago City ........................................ 150 
Chicago Union Traction ( common) certificates . ......... -
Ch icago Union Traction (preferred) certificates ........ . 
Clevela nd Electric ..................... . ............. 50 
Con solidated T raction of New J ersey . ................ 06 
Detroi t United ...................................... 62 ¾ 
Interboroug h-Metropolitan . . . . . . . . . . . . . . . . . . . . . . . . . . . 8½ 
Interboroug h-Metropolitan (preferred) . . . . . . . . . . . . • . . . . 24 
International Traction ( common) ... .................. . 
International Traction ( preferr ed) 4s .••. •..•..•••••.••• 
Manhattan R ailway .............. .. .................. 116 
Massachusett s El ec. Cos. (com moo) ................ .... 11 ½ 
Massachu setts Elec. Cos. (prefe1'red) ................... 47 ½ 
Metropolitan Elevated, Chicago (common).. ............ 19 
M etropoli tan Elevated, Chicago (preferredi ............. 60 

t1i:;ip'1~ac~ic;~re~~ . ." ." ." ." ." ." ." ." ." ." ." ." ." ." ." ." ." ." ." ." : : : : : : : : : : : : : : li 
No rth J ersey Street Ra il way ........................... 40 
Philadelphia Company (comm on ) ....................... 39 ½ 
Phil adelphia Rapid Tran sit. .. ... ...................... 18 ½ 
Phi l.l;delphia_ Traction ........ ·.· .................... ... 86 ½ 
Publtc Service Corporation certificates ................. . 
Public Service Corporation 5 per cent notes ..... ....... 92 

f-1,;;S x~de~ u~Ie~~~~~. ~:.h_i~~~~'.:::::::::::::::::::::::: ;~ 
Twin City, Minnea pol is (common) .. ................... 92½ 
l'nion T raction (Phil adelphia) ......................... 49 '4 

Metals. 

Oct. 9 
46J;; 

128 
43 

150 

I I 5 
11 ½ 
46 ¼ 
19 
60 
JO 
57 ½ 
40 
38 ¼ 
18¾ 
86½ 

According to the "Iron A.ge," the pig iron production is con­
tinuing at the r ecent ga it. There has been a modest accumula­
tion of stocks of pig iron in ·some sections, but, generally speak­
ing, furnace yards are bare. The markets throughout the 
coun try are dull. \ Vhi le in some quar ter s a slight improve­
ment in the volume of orders for fi nished ma terial has been 
observed, others complain that the. vo lume of business for 
fo rward delivery is very small. 

A further decline has tak en place in copper , and apparently 
every effort to support the metal has been given up. 

----·♦·------

A PLAUSIBLE IMPOSTOR 
It has been brought to the attention of the editor s of this 

paper that a m an who was some time ago defrauding members 
of the mechanical, elect rical and engineering fraternities in this 
country ha s r ecommenced operations. It is advisable, therefore, 
to publish his description again and warn all readers against 
being deceived. He is an E nglishman, about 30 years of age, 
S ft. 7 or 8 ins. in height, slight build, light complexion, and 
has crooked teeth. He genera lly represents himself as the son 
o f some large manufacturer or other important man in E ngland, 
over here on business. He is yery well posted as to the names 
of products and manufacturers on both sides of the Atlantic, 
is very plausible, and, as a rule. after ga ining the confidence of 
the men upon whom he call s he tells a story about having been 
robbed and asks for a loan anywhere up to $roo which is in­
tended to tide him O\" er until he can get money from his father 

to whom he has cabled. A ny one who will capture this man 
and hand him over to the police will earn the gratitude of a 
large number o f concerns in this country that have suffered 
from the man's impositions. 

----·♦----

THE SITUATION IN CLEVELAND 

The Cleveland E lectric R ailway Company again began selling 
seyen tickets fo r a quarter last W ednesday morning, without 
previous announcement or notice of any kind. The decision 
upon th is point was r eached at a meeting of the board of 
directo rs held the day before. A statement was prepared by 
P resident A ndrews for the newspapers, in which he says that 
the action was taken in order that the people might become 
acquainted with the proposition the company has made, seven 
tickets fo r a quarter and transfers, w ith double transfers on the 
crosstown lines. Outside of the features r elating to un­
derground terminals at the public square and rapid transit lines 
in the various directions needed, the voters may now be able 
to determine the merits of the offer of the old company by 
experience. \Vhen the company was operating on this fare 
some months ago, the transfer privi leges were not so liberal 
as those included in the offer of settlement. 

While this change was being made by the old company, May01· 
Johnson was on the stand in Common Pleas Court, explaining 
that his plan would provide for three-cent fare only within the 
city limits, whether on the holding plan or not, and that the 
suburban towns would have to fight the matter out for them­
selves. Where they have agreements with the old company 
that the fare shall be the same at all times as that charg,~d in 
the city, the contract would have to be observed on the hold­
ing plan, he said, but otherwise a fa r e, commensurate with the 
cost o f se rvice, would obtain outside of the city limits. 

The taking of evidence in the tri ;_i.l of the injunction cases 
against the low fa re companies was completed in Judge Law­
rence's court last week, and the pleas of the attorneys were 
made. T he strong points were summed up in rather pli in terms 
by the attorneys. Mayor J ohnson came in for comparison with 
Lincoln and Chase, in their work of securing money for the 
expenses of the Rebellion, and Morris, who financed the Revo­
lution, on the one side, a nd a declaration that such a compari­
son profaned the names of these g reat men on the other. The 
Mayo! 's interest in the. new company amounted to fathering 
the enterpri se and acting as general manager, according to the 
declar .:it ions o f the Cleveland E lectric a ttorneys, and the state­
ment was made that no official so bound up in private corpora­
tions as he was, could act for the best good of the people, if 
such action was against the ultimate success of those corpora­
tions. The decision of the court is expected some time this 
week. 

On Monday evening, Oct. 7, the City Council adopted a 
resolu tion accepting $84,488.37 from the Cleveland Electric 
Railway Company for the use of Central Avenue and Quincy 
St reet after the franchi ses had expired. This is the amount 
o f the award made by Secreta ry H . J. Davies, of the Cleveland 
E lectric Railway, and A. B. D upont, of the Municipal Traction 
Company, some time ago. The meeting scheduled for a few 
days ago between these men was as much for the purpose of 
deciding whether the company made money at the 3-cent fare 
as any thing else. Both filed letter s with the Council, giving 
their version of the disagreement, as did President Andrews, of 
the Cleveland E lectric Railway, who also asked that Bion 
J. Arnold, the street r ailway expert of Chicago, be appointed 
as one o f the arbi trator s. Mr. Davies asked to be relieved from 
further work on the board, and Mr. DuPont said he was 
ready to be r eplaced at any time. 

On Monday Congressman Burton, Republican candidate for 
mayor , held conferences with both President Horace E. An­
drews, of the Cleveland Electric, and A. B. DuPont, of the 
Municipal Traction Company, in an effort to clear up a· num­
ber of points in the traction situation. 

Judge Kennedy, of the Common Pleas Court, has sustained 
Ci ty Clerk Peter Witt's contention that he has a right to bring 
suit to prevent the Cleveland Electric Railway from spending 
money for the purchase of consents and fighting the For-est City 
Railway Company. The court said the company has no right 
to buy consents on streets in which the city has not granted it 
a franchise. \Vitt's petition will be heard on its merits on 
Oct. 15. • 
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RESIGNATION OF H. H. VREELAND 

Herbert H. Vreeland resigned hast week the position o f man­
ager for the r eceivers of the N ew York City Rai lway Com­
pany, to which he was appointed last month by Messrs, Joline 
and Robinson. It is understood that Mr. Vreeland wi ll be 
succeeded in this position by O ren Root , vice-president and 
genera l manager of the New _ York City Railway Company. Mr. 
Vreeland has not r esigned his offices o f president and director 
o f the New York City Railway Company, and will still act for 
the company and the receiver s in a co nsulting capacity .. T his 
was Mr. Vreeland's letter to the receive rs : 

Gentlemen: When you r equest ed me to act as manager for the re­
ceivers, I felt that it was my duty without hesita tion t o comply and t o 
remain in that position at ieast until perma nent receivers were appo in.ted. 
Now, however, I find that the demands upon m y t ime due to my per­
sonal m atters and to my connections with va rious other proper t ies a nd 
interests are such as to make imperative the request, which I now make, 
that you accept my res ignation as such m anager. 

I appreciate the evidence of confidence which was shown by 111y ap­
pointment, and I a ssure you that not only because of my offic ial connec-

~ tion with the corporation, but on my own behalf, you shall at all t imes 
for yourselves and your representatives command of my services and 
advice along any lines which may be deemed of value to you in t he 
difficu lt and complicated task which you have assumed. 

The receivers' r eply was as follows : 
Dear Sir: We have your letter of this d at e t endering your resignation 

of the position to which yoti were appointed by u s on Sept. 2-1 as manager 
for the purpose of attending to the physical operation of the properties 
in our charge as receivers under the order of the U nited· St ates Circuit 
Court filed Sept. 24, 1907. 

In accepting such resignat ion we beg to assure you of our appreciation 
of the services which you have r endered during the short time that you 
have been able to act with u s, and shall not hesitate to avail ourselves 
of your kind offer to further a ss istance should occasion arise. 

lVIr. Vreeland received a hearty ovation at the annual 
meeting of the Metropolitan Street Railway Association, held 
Oct. S at Carnegie Hall. This is an organization of the em­
ployees pf the system and Mr. Vreeland has been its president 
since he has been connected with the company. H e r eferr ed to 
the official and lega l complications which had a risen in th e 
company's affairs and which made it necessary for him to give 
atteHtion to matters which seemed of more pressing inD)_Or­
tance than those of operation. He said, however, that the 
men were well acquainted with the present manager o f the 
property. He continued that his attitude toward the associa­
tion and men would never change, and that he believed their 
0rganization the most efficient and loyal ever bui lt up in any 
street railway system. 

- ---·+·-----
THE TRANSIT INQUIRY IN NEW YORK. 

The P ublic Service Commission, at the hearing the la tter 
part of last week, considered at length the details o f the vari ­
ous accounts of the Metropolitan Street Railway Compan:,' and 
the New York City Railway Company. 

The books of both the Metropolitan Street Railway and 
Metropolitan Securities were. offered in evidence. The books 
of the Metropolitan Street Railway were opened in the 5pring 
o f 1902, and the examination by the commission disclosed the 
names of all those who hacl received money from the corpora­
tion from the opening of the books down to date. The total 
paid to lawyers during that time amounted to $916,438.68, while 
the payments to M r. Quigg for special services aggregated 
$217,307.77. 

· Mr. Quigg explained that the money received by him was 
used in connection with the various subway proj ects. Explain­
ing how he spent the money. Mr. Q uigg said : 

''During the period beginning somewhat previously to the 
opening of this account, within which the Metropolitan int erests 
were endeavoring to obtain the right to build and operate, or at 
all events to operate, a tunnel, they submitted to the Rapid 
Transil Commission plans for routes that were especially fa vor­
able to their scheme to give transfers from the new line of 
tunnel at every intersecti ng point with the surface lines. These 
plans were opposed by many other interests from time to 
time, or other plans were proposed by other interests that con­
flicted with theirs." 

Mr. Quigg organized property owners' associations to help 
the fight, paid all the counsel fees and also circulated a petition 
through the E as t Side, which alon e he said cost $50,000. 

ANNUAL REPORT OF THE BROOKLYN RAPID TRANSIT 
COMPANY FOR THE YEAR ENDED JUNE 30, 1907 

The pamphlet r eport o f the Brooklyn Rapid Transit Com-
1,any for the year ended June 30, 1907, just issued, shows the 
total earnings from operation to be $19,381,587, an in­
crease o f 4.92 per cent over the previous fisca l year. T he· 
percentage of operation to ea rnings is 59.1 6 per cent, as com­
pared with 56.52 per cent fo r the year ending June 30, 1906. 
T he net earnings from operation are $7,915,882, ·a decrease of 
$116,068. The amount of surplus a fte r making all deductions 
is $2,002,598, equal to 4-45 per cent on the capita l stock of the 
company. T here were carri ed 51 I ,839,437 passenge rs, an in­
crease o f 59,235,234, o r 13.1 per cent over the p revious t~scal 
yea r. T he average gross ea rnings per passenge r is 3.60 rents 
as compared with 3.89 cents for the preceding year, a loss per 
r, asseuger o f 7.5 per cent. The average net earnings per pas­
senger ( with no deductions fo r special appropriations or fixed 
charges) is 1...-18 cents, as compared with 1.70 cents fo r the 
previous year. This deduction in net per passenger is ac­
counted for pa r tly by the increase o f 41.2 per cent in number 
of transfer s collected. T he average number of ca r s operated 
daily for the twelve months ending June 30, 1907, is 2093, as 
aga inst 1922 fo r the prev ious yea r , an increase o f 9 per cen t. 
T he total passenger ca r mileage is 68,273,181, an increase of 
4,615,858, or 7.2 per cent. In considering the increase in the 
average number o f cars operated daily and the average 
number o f passengers carri ed each day per ca r there should be 
taken into account the greater sea ting capacity of the car s 
placed in operation during the fiscal yea r ending June 30, 1907. 
Owing to lack of space the comparative income account and 
balance sheet cannot be published until next week ',s issue o f the 
S TREET RAILWA Y J OURNAL. 

In presenting the r eport President ·winter has go ne into the 
detail s of the various improvements in quit e an ex tended way, 
taking up the work separately and not generali zing. In part, 
he says: 

"One hundred elevated motor passenger cars have been or­
dered for delivery in the latt er part o f the year 1907. These 
cars wi ll be equipped with two 200-hp motors, multiple unit 
con trol and air brakes. On e special steel motor passenger car has 
also been ordered. One hundred and forty-three-surface converti ­
ble passenger cars and thirty freight cars ( ten box and twenty 
gondola) have been received and placed in operation. The 
convertible passenger cars are each equipped with four ,io-hp 
motors and air brakes. One hundred semi-convertible closed 
surface passenger cars have been ordered for delivery during 
A ugust and September, 1907. These cars will be equipped with 
two 6o-hp motors. Three hundred and sixty-fo ur passenger car s 
liave been vestibu led. Each surface car has been equipped with 
an additional fare register for the r egistration of transfer 
tickets. Specifications are being prepared fo r 100 addit ional 
elevated and IOO surface motor passenger cars." 

F our sub-s tations have been completed and put in opera­
tion. Plans are under way for the enlargement of the Bridge 
sub-station from 6ooo kw to 13,000 kw capaci ty, and fo r t\vo 
additional sub-stations, each o f 10,000 kw capacity. 

On June 30, 1907, the combined r ated capacity o f the power 
stat ions agg regated 73,660 kw, an increase o f 15,000 kw over 
the previou s year, or 25 per cent. Th e combined capacity o f 
the sub-stations aggregated 47,000 kw, an increase of 13,500 
kw, or 40 per cent. 

Cont ract was entered into with the city on A pril 26, 1907, 
fo r the operation of elevated se rvice ac ross the \Villi amsbnrg 
Bridge to Manhattan. Th e city has laid tracks 011 the bridge 
and has under const ruct ion th e M anha ttan and Brooklyn ter­
minals and extension o f the structure on the Brooklyn plaza. 

The Ninth A venue depot and r epair shop building is com­
pleted and in use. The new l\faspeth depot, r epair shop and 
office quarters, with club rooms, waiting room, etc., is near ­
ing completion. A modern two-story building is under co n­
struction on N ost rand A venue for track and line departments. 

Th e agg regate taxes and impositions for 1907 are $2,252,000. 
The only taxes in litigation a t the present time are those a ffecting 
the companies' tracks and lands constituting priva te rights-of­
way, and special franchi se taxes. A s to th e fo rmer, t here i5 
sti ll to be paid, if the assessm ents stand in full, except as 
already reduced by decisions o f a r eferee, $114,wo.68, and there 
is r eserved on th e book s for payment o f thi s balance w hen de­
termined $173,952-42, or an excess charge, if no reduction is 
obtained by litigation, o f $59,851.74. 
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STREET RAILWAY PATENTS. 

[This dep,trtment is conducted by R osenbaum & S tockb ridge, 
paten t a ttorneys, qo :'.\"assau St reet, ?\'ew York.] 

llNITED ~T.\TES PATENTS ISS UED OCT. r, 1907. 

867,401. Beamless Brake ili echanism ; J ames B. l\IcKiel, 
Ma rshall, Tex. .-\pp. filed July 9, 1907. .--\ fl oating lever ar­
r anged between and pi\·otally conn ected to both brake and shoe 
levers, tension rods connect ing the fl oati ng lever to the brake 
shoe k ve rs and a tension rod fo r operating the floating leve r. 

867,-1-06. Rail llond: L ewis T. P ates, Upper A lton, Ill. App. 
fi led D ec. 26, 1906. The bond has forked ends adap ted to spread 
in divergent directions \\·hen they are dri\·en in to ap er tures in 
the rail encl-. 

86iA1 5 Rail !fond; Frank W . Richey, Chicago, Ill. App. 
ri led D ec. 5, 1902. The Lond is made up of ribbons so bent as 
to avoid bre:!kage by expansion and con traction of the rai ls, 
am! presse(! into copper heads. 

867,432. P lea., ure R ailway; Charl es H. Smi th, Chicago, Ill. 
App. filed F eb. 8, 1907. A gravity rai lway having a t r ack with 
a descending course curved in one direction with respect to the 
direction of travel, foll owed by an ascending course curved in 
the r ever se direction, and a wa ter tank through which the track 
runs in 'shallow water. the sides of the tank having water en­
cased in glass. 

867,43-1- Track Sander; J oseph l\I. Smith, \Vorcester, Mass. 
App. fi led Jan. 30, 1907. The sand drops by gravity into a 
cas ing having a worm wheel wh erein \vhich, wh en rotated, car­
r ies the sarnl to the di scharge pipe. 

Eo67,4-i8. Signalling System for Railways ; Loui s H. Thull en, 
Edgewood, Pa. . -\pp. fil ed June 23. 1906. Relates especially to 
signal system s for railways the track rails of which are included 
in and form pa r t o f the r eturn path or conductor to the genera­
tor for the curren t employed for propelling motor cars along 
the railway 

8(i7,482 Locking M echanism fo r Controller Handl es ; .-\ rchi­
ba ld S. CuLi tt, Schenectady, N. Y. App. fi led J an. 2, 1906. R e­
lates to the mechanical construction of the handl e of th e con· 
t rail er, having a locking lever depressed by a bu tton on the 
handle. 

8G7,-t~G E lectri c Locomotiv e ; Samuel T. Dodd, Schenec­
tady. N. Y. .--\pp. fi led F eb. r8, 1907. Has dri ving--wheels and 
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idlers :mrl means operati\·e upon a predetermin ed va ria tion of 
load on the driving moto rs for va_rying th e dis tribu tion of 
weigh t (1 11 the wheels. 

867,506. .--\mu sement Appara tus; Otto Hermann, Phil adel­
phia, Pa. App. fi led N ov. 19, 1906. Comprises an inclined 
track having an outwardly and upwa rdly-inclined portion , and 
a landing so r ela ted as to cause the descen ding car to sp ring 
ou twardly and upwardly, fron t end fo rem cs t, turn a complete 
somersaul t in space. and become reve r sed end for end. an::! 
descend on the land ing. 

867,528. Poin t Shifter for Tramways and the Like; George 
D. .\. P arr, Leeds, E ngland. App. filed Aug. 18, 1905. A clock­
\\ ork deYice released by an electromagnet so as to cause suc­
cess iv e: actuat ions of the switch poin t in alternate directions. 

867,533. Air-Brake System: H enry ::--J. R ansom. Cleveland, 
Ohio. .--\ pp. fi led July ro, 1905. D etails of an improved air-

brake system by which the brakes may be operated either by 
straig h t air pressure controlled by an operator, or will act 
automatically in a n em ergency. 

867,563. Automatic Block Signaling System; Daniel J . 
McCarthy, Wilkinsburg, Pa. App. filed Aug. 16, 1907. A block 
signal system o f the type empl oying danger and caution signals 
and track rails energized by an alternating current in separate 
block sections. Uses alternating-current r elays. 

----·♦·,----

PERSONAL MENTION 
MR. ANDRAL VAN has been appointed claim agent uf the 

Houston E lectric Company, Houston, Tex., to succeed i\Ir. 
M. D. Fields, res igned. 

l\IESSRS. H AROLD W A LLE :i.\I and C. F. Schrotte, of the 
engineer ing department of the Siemens-Schuckert \Verkc, of 
Berlin , ar e on a tour of thi s country, studying high-tension 
de\·elopments. 

l\IR. C. C. LI NES, hereto fore superintendent o f construc­
tion o f the Beloit ( \Vis.) Traction Company, has resigned, 
effective: at once, to become connected with Fairbanks, Morse 
& Co., at Deloit. 

l\IR. E. \V. NORRIS has 1·es igned as chief engineer of the 
N ewport News & Old Poin t R ailway & E lectric Company of 
Hampton, Va. Mr. Norri s has been chie f engineer of this 
comp any since the road was const ructed seyeral years ago. 

MR. V . R. HUGHES, who resigned recently as chief engineer 
of the Pueblo & Suburban Traction Company, Pueblo, Col., 
to accept a similar pos ition with the Northern Colorado Power 
Company, D enver, Col. , has been appointed master mechanic 
of the A merican Beet Sugar Company, at Las Animas, Col. 

l\IR. JOSEPH O'HARA has res igned as superintendent of 
the A urora, E lgin & Chicago Railroad Company, with head­
quarters a t Wheaton, Ill., to accept a position with the W ash­
ington, Baltimore & A nnapolis E lectric Railway. Mr. O'Hara 
was fo rmerly connected with the Eastern Ohio Traction Com -
pany, Cleveland, Ohio. : 

l\IR. HARVEY l\I. LITTELL, r ecently general manager of 
the San A ntonio Traction Company, has r es igned from the 
st1·eet r ailway business to enter that of automobiles. On Oct. 1 

hi s connection was announced with the Harry S. Houpt Com ­
p ny, o f New York. This company is the agent for the 
T homas automobil es, and has its headquarters at Broadway and 
Sixty-Third Street. 

MR. C. L. CADLE, unti l r ecently superintendent of the 
Elect ri t: Railway Improvement Company, of Cleveland, has re­
signed to become electrical engin eer with the Rochester Rail ­
ways Company, of Rochester, of which Mr. E. J . Cook, formerly 
of Cleveland, is general manager. :\Ir. Cadle formerly served 
under l\Ir. Cook as superintendent of battery stations for the 
CJeyeJand E lectric Railway. 

MR. F R E D A. STO\VE has been appointed assista,1t to 
P res ident T. E. Mitten, of the Chicago City Railway Com­
pany. Born in Chicago, Aug. 29, 1872, he graduated from the 
U nivers ity of Iowa in 1892, and subsequently took a post­
_g raduate course in poli tical economy at the U niversity of Chi­
cago. and in law at Northwestern U niversity, Evansville, Ill. 
He then engaged in j ournalist ic \York, fi r st on the Chic::igo 
Tribune .. and then on the Chicago Clzroniclc, on which he re­
m ained as poli tical editor for ten year s. 

l\IR. ]. C. l\IcPHERSO ~ .. ass istant superintendent of the 
llorthern divi sion of the P acific E lectric Railway Company, has 
been appointed to the position o f superintendent of the Los 
A ngeles Inter -Urban Railway Company. Mr. McPherson will 
have his headquarters in Los A ngeles, where hi s jurisdiction 
will ex tend over a number of the city lines and the Glendale, 
Tropico, Casa Verdugo and San Pedro lines. The appointment 
went into effect Oct. r. l\Ir. McPherson has been connected 
with the H untington interests fo r the past eleven years. Before 
coming to California, Mr. l\IcPherson was conne\:ted with the 
Santa Fe Company, with headquarters at Albuquerque and 
Las V egas, N. M. l\ Ir. J . F. Turner, who has been superin­
tendent of the Mt. LmYe divi sion, with headquarters at Echo 
Mountain, has been promoted to the position of assistant super­
intend ent o f the northern division, with headquarters in Pasa­
dena. 




