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Improving the Forge Shop

In common with the repair shop, the forge shop offers a fer-
tile field for the introduction of labor-saving methods. Thus,
the ventilation question deserves study in its bearing upon in-
creased output of employees, for in many cases the atmosphere
of the smithy is vitiated by smoke and dust—a condition some-
times extending to adjoining shops.

Frequently the air for the forges is supplied by one employee
at the bellows instead of being furnished by a power-driven
fan. A case in point is that of a Western road in which the
forge and machine shops occupied different ends of the same
room. The air was very bad, and the company finally realized
the expense of running the bellows by muscular power. In-

stead of belting a fan to a convenient line shaft which was
already installed within 10 ft. of the forge nearest the machine
shop, the company attached an old locomotive steam-driven

v air compressor to the opposite wall, with all its wastefulness

of power, and at last accounts was attempting to operate the
blacksmith department air supply by this means. Half-way
measures of this character often show economical results in
comparison with the original conditions obtaining ; but in many
cases a much higher efficiency of operation and a greater saving
in running expenses can be secured by following questions of
this kind to their logical conclusions. It is often as easy to
obtain economical operating conditions in an old shop as in a

new one, if a little forethought is observed.

Changing Car Colors
There is a constant changing of the standard car colors of

both This is partly attributable
to changes in management, but is due fully as much to

steam and electric roads.

changes in the ideas of the same manager from year to
vear. Tt is not uncommon to find a large city system
having three or four different colors, and this difference
in colors is not ideas of the
management as to having a different car color for each route,
but - is caused by the different ideas entertained by the
management as to the proper car color at the time various lots
of new cars were ordered.

due to any old-fashioned

It has been our observation that,
no matter what color the management of a road adopts, there
is likely to come up a question after a few vears operation as
to whether that color is the best, and whatever the color, the

*difficulties in securing one which will not fade, which is casy

to match and easy to maintain, are so great that the manage-
ment is likely to conclude that almost any color than the one
with which it has had the most experience would he better. In
other words, it 1s a case of “whatever vou do vou will wish you
had done the other thing.” One company abandons red because
it is hard to maintain; another is just adopting red, and so on.
Even the standard Pullman car colors are not entirely the
same from year to year. This is evidently not a case where we
can learn much from the steam roads, because we find our
steam road brethren are fully as fickle in the matter of colors
as electric railway men. Not quite as great a variety of colors
are used on steam railway passenger coaches as on street rail-
ways, but there are enough to confuse any one who is trying to
select the hest color in the light of steam railroad experience.
In view of the great variety of colors used by railway com-
panies during many years operating experience, it would appear
that, as far as durability and ease of maintenance are con-
cerned, there is no great difference between the five or six most
common car colors, and that it is mainly a question of getting
good colors in the first place and not neglecting cars so that
they can become weather beaten. No color will look well if a
car is neglected, and almost any of the good standard colors
will look well if the car painting is well maintained.
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Buffet Cars on Interurbans

At first thought, the proposition of operating a buffet car on
an interurban line might seem questionable, as most interurbans
cater so largely to local business. A further investigation
shows, however, that there is a certain field for the interurban
buffet or dining car, just as there will certainly be in time for
the interurban sleeping car. The buffet car of the Aurora,

Elgin & Chicago Railway, described in our last issue,
might appear at first to be one of these questionable invest-
ments, but when the conditions are all understood it settles
down to a more businesslike proposition. In the first place, as
long as the company is catering to special parties, there will
always be an opportunity to make good use of a car of this
kind, for it makes an excellent car for special parties and is not
by any means purely a buffet car. As a special car was needed
to take carc of the special party business, it was nothing more
than good business judgment to make the car so that it could
serve the purpose of a diner, especially when the character of
the suburban territory through which this line runs is consid-
ered. This is the only railroad having a station near the ex-
tensive golf grounds at Wheaton, near Chicago, and there is a
fairly steady demand during the summer for the highest class
of service in the way of cars for special parties, as well as a
parlor and buffet car service, and it is not unlikely that some-
thing in the way of regular combination parlor and buffet car
service may be arranged for later if traffic conditions war-
rant it.

There is another field for the interurban buffet or dining car
to which we have referred before. This is in the interurban
limited scrvice which is being carried on between some of the
more important towns. These limited cars are patronized by
those who are willing to pay an extra price for speed and free-
dom from the annoyancc of local stops, and it is this class of
passengers, including traveling men and others, that would
gladly pay for buffet lunch service on these cars during meal
time hours, as it would mean either the avoidance of consider-
able discomfort due to irregular meals, or the saving of con-
siderable time. Ior such service, while a regular dining car
would hardly be the thing, a car of the class now being built
for limited interurban service, with arrangements for tables
between seats and for serving light lunches, is well adapted, and
such a car does not involve much idle investment, as the kitchen
can be very small and takes up but little room. It is only where
runs are more than an hour in length that such a service could
probably be made to pay, but between large towns, with runs
of over an hour, there is certainly a demand for it.

For example, suppose a traveling man in Indianapolis wishes
about noon to take a limited car for some point two hours dis-
tant. If he can get a lunch on board he will by all means take
that car rather than wait until another car and lose half the
afternoon for the sake of getting lunch before he starts. No
one realizes this better than the traveling man.

It may be a little aside from the subject of buffet cars. but
it would do every interurban manager good to occasionally
start out as would a commercial traveler and attempt to “make”
a number of the principal towns, either in his own or some
other territory. He would no doubt be set to thinking of sev-
eral things that would not otherwise occur to him, not being in
the habit of looking at things from the traveler’s standpoint,
and he would therefore be in a better position to plan for the
accommodation of those who create the gross receipts. It is
usually best to make such trips away from one’s own territory,
because the home ground is so familiar that it is impossible to
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go over it in the same critical state of mind as would the aver-

age traveling man.

Amateur Criticism in St. Paul

One of the most prominent traits in human nature seems to
be the tendency to perpetually kick against the pricks. Since
the telephone came into universal use in active urban a.ffairs,
the mental athleticism of rancous-voiced fault-finders has been
stimulated beyond precedent, and scarcely a day passes in any
city telephone exchange without a liberal harvest of indiscrim-
inate complaints from the public at large. Most of these ob-
jections to the service are lodged with the operating company,
however, and to the street railway is left the privilege of being
run by non-technical editors and letter-writers to the daily
newspaper—if the regular management would but consent.

The latest illustration of this constant chip-on-the-shoulder
attitude comes from St. Paul. One of the prominent daily
papers of that city has “handed a hot wan,” as Mr. Dooley
would put it, to the Twin City Rapid Transit Company in re-
gard to the Union Depot Loop, the editorial roasting oven hav-
ing been run overtime on forced draft to deliver the high tem-
perature criticisms in season for the breakfast editions. Tt
seems that the company, backed by the opinions of numerous
abutting citizens along the route, has about come to the con-
clusion that the Union Depot Loop is scarcely worth its oper-
ating expenses in the transportation scheme of the city, and
on the strength of the exceedingly small traffic handled on this
portion of its lines is considering the desirability of cutting out
that particular service altogether. The possibility of such an
occurrence has aroused the daily paper in question to such a
feverish state of mind that it is worth while to bring out a few
points in connection with the situation.

At the present time the traffic on the Union Depot Loop in
St. Paul is handled by two small cars on an interval scheduled
at seven or eight minutes through most of the morning and
afternoon. The Union Depot is located at the foot of Sibley
Street, in the heart of the wholesale district, and is within
three short blocks of close interval car lines giving free trans-
fers to every line in the city. Two of the most important lines
pass within two blocks of the railway station, and practically
every electric car in St. Paul that enters the business district
passes within, at the most, five blocks of the Union Depot. In-
numerable passengers leave their cars at points so near the
station that they do not consider it worth while to transfer,
either to the loop cars or to the other adjacent lines. The
nearest point to the depot on the loop line itself is a block from
the door. The traffic on the line indicates that little if any need
of the loop service exists. In comparison with other cities the
people of St. Paul are well served in the matter of access to
the railway station, and in no city of consequence is it ex-
pected that every car will pass out of its logical route to handle
the relatively small business of long-distance travelers—at least
by persons informed upon transportation matters. One does
not walk much, if any, further in St. Paul between the steam
railway train shed and a car line transferring to every route
in the city than in leaving the Boston South station or the
Denver Union Depot, to cite two examples of cities having
adequate car service. Certainly the majority of the traveling
public must be cared for before the cars on every line can be
diverted for the benefit of a small minority.

In this connection lies a point often missed by these amateur
masters of transportation who are always on the hunt for
trouble: The interests of the public and the street railway com-
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panies are identical in nincty-nine cases out of one hundred.
Track locations are difficult enough to secure in these days, so
that when one is given up or the service cut out, it may be
pretty gencrally assumed that the line is of no value to either
the public or the operating company. It is only fair to say that
the interval between cars on the Union Depot line in St. Paul
has not always maintained the highest standards of regularity,
and that if any service whatever is to be given it should be as
close to scheduled intervals as congested city streets will per-
mit. This, however, in no way justifies the editorial tirade
against the Twin City Company, as an examination of the
present adequate facilities by a professional electric railway
From the earliest days of the commuter on
steam roads down to the present time, practically every other

man will disclose.

man in the street considers himself perfectly capable of run-
ning a railroad under all circumstances, failing to realize that
the experience of years is a vital factor in successful service.
Criticism is well enough if it is presented to the proper authori-
ties, but it would be fitting if unprofessional students of street
railway matters would refrain a little oftener from rushing
into print until they have first discussed operating questions
with the men who grapple with them in their daily work and
who are making a life study of the business.

The Supply Men at the St. Louis Convention

As already announced in these columns, a preliminary or-
ganization, known as the Manufacturers’” Committee, has been
effected among the manufacturers and dealers in street railway
supplies to co-operate with the executive committee of the
American Strcet Railway Association in caring for the ex-
hibits and the entertainment of attendants at future conven-
tions of thc association. Several suggestions have been made
in past years for the organization of a body of this kind, but
the time was not ripe for it, as the traditions of the association
had always been that the local street railway company, in the
city in which the convention was being held, would provide all
of the local arrangements necessary for the entertainment of
those in attendance.

This hospitable policy originated at a time when the asso-
ciation consisted simply of the presidents of a very few street
railway companies and when the total number in attendance at
any convention did not number over fifty. The custom has
been continued up to the present time with most praiseworthy
generosity and regardless of expense, but all members of the
association have recognized for some time that with the in-
creasing attendance this burden could no longer be placed upon
the local railway company. In fact, many have expressed
themselves to this effect at recent meetings of the association.
It is not only a question of expensc, although this item runs
into many thousands of dollars, but of cxpediency as well.
Under the plan pursued so far, the manager of the local com-
pany and his assistants, all of whom are busy men, are obliged
to assume for sevcral months prior to the meeting, the details
of providing entertainment and caring for other features of the
annual convention, a burden which it is not fair to impose
upon them.

FFor a long time the reprcsentative manufacturers have felt

_that they would be glad to assist in both the neccssary expendi-
ture and the preliminary work attendant upon the carrying out
of a successful convention programme, but there has heen a
natural disinclination both on the part of the local street rail-
way company to scem to shirk any of this work and on that of
the mcmbers of the association to reccive co-operation in this
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way from any one outside of the association. This year, how-
ever, scems for cvery reason a most opportune onc for initiat-
ing a new plan. The executive committee has wisely agreed
that in view of the meeting at St. Louis there is no necessity
for any exhibits, and opinion is now unanimous among the
street railway companies that in view of the size of the gather-
ings a change of procedure is advisable. To undertake this
work is, in brief, the field of the present Manufacturers’ Com-
mittee. The plan has had the indorsement of the officers and of
many of the leading members of the association, and wc have
no doubt that it will receive the co-operation as well of all of
the manufacturers and the supply dealers, as well as the ap-
proval, at St. Louis, of all of the members of the strect rail-
way association.

As at present constituted, and with practically no pcrsonal
solicitation, the new association has over seventy subscribed
members and other pledges which will make the number over
one hundred. If its purposes were better known—and we hope
that they will be fully recognized before the St. Louis conven-
tion—it should have at least 300 members, as the expense con-
nected with membership is trifling. At St. Louis the new asso-
ciation will provide an attractive programme in the way of en-
tertainment, and will also supply all of the badges used by both
delegates and supply men. Its future work will depend upon
the wishes of the association as expressed at the annual meet-
ing, but the committee is prepared to act for the American
Street Railway Association in any way in which the latter will
consider its services useful.

Although the step is an innovation in the street railway
field, it is in no sense an experiment. A similar body has been
co-operating for a number of years with the Master Car Build-
ers’ and the Master Mechanics’ Associations of the steam rail-
road companies, and has been found a most useful body; in
fact, one which is now regarded as indispensable to the success
of the meetings of those two societies. The steam railroad
manufacturers’ association is fifteen years old, and at the last
convention at Saratoga of the Master Mechanics” and the Mas-
ter Car Builders’ Associations was represented by 327 mem-
bers, each of which had present anywhere from one to thirty-
The
hadges at Saratoga were supplied by this association and were

. -
two men. The annual dues to this association are $35.

confined to official delegates and to membcers of the manufac-
turers’ association or their represcntatives, and it is needless
to say that all supply men in attendance at the convention were
members of the association.

We realize that a number of street railway manufacturers
have taken no action as vet in regard to the Manufacturers’
Committee, partly because of their desire to await further in-
formation at St. Louis and partly because the work of the com-
mittee has been identified largely with exhibits, and as there
are to be no exhibits at St. Louis it has been thought that there
was no spceial reason for joining the association. This, how-
ever, we believe to be an erroncous theory. The policy of the
American Street Railway Association as regards its future
plans must depend largely upon the co-operation which it can
depend upon receiving from the manufacturcrs’ association,
and hence upon the unanimity with which this association is
supported by the supply men. The latter, for many years past,
have bheen the rccipients of hospitality from the American
Street Railway Association, and it is timc for them to demon-
strate to the strcct railway managers that they arc ready to
co-opcrate with the association in any policy which the latter

desires to pursie.
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THE DAYTON, COVINGTON & PIQUA TRACTION COMPANY

An excellent example of the successful development of an
electric railway passing through a farming district containing
several small towns is furnished by the Dayton, Covington &
Piqua Traction Company, of Dayton, Ohio. With reference
to territory and construction, the road is situated like dozens
of other interurban roads in the Central West. To be more
accurate, it is in one respect worse off than the majority of
such roads, since its terminal points are connected by another
electric railway traversing a shorter route. Despite this ap-
parent handicap, the Dayton, Covington & Piqua has a terri-
tory which is distinctly its own and it is serving and develop-
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ing it by methods unique in many respects and making the
property a satisfactory investment for those who own it.

The road is 34 miles long, extending from Dayton to Piqua
by way of Covington. Between Dayton and Covington it
traverses the valley of the Stillwater River, one of the most
picturesque and fertile valleys in the State. Originally the line
was projected to afford better transportation facilities for this
valley alone, and the project was known as the Dayton & Stifl-
water Valley Traction Company, but the demand for better
connection between Covington and Piqua prompted the build-
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ing of the 6-mile extension, and the name of the property was
changed accordingly. The valley is lined with small farms
given up largely to market gardening, and the produce is sold
in Dayton and Cincinnati. Before the building of the electric
railway the people were obliged to depend upon a branch line
of the Cincinnati, Hamilton & Dayton (steam) Railroad, which
ran but two trains a day. The steam road takes a circuitous
route into Dayton, and although the electric line makes no
pretense at being a high-speed road, its cars give better time
into the city from nearly all points than do the steam trains.
The inhabitants of the towns along the line are as follows:

Dayton css: sues vews s os iaas gm0 5s90 115,000
Englewood ....... ... .. 400
Union . ..oviivniiiee i 300
West Milton .....covvviiieinn .. 1,000
Ludlew Balls: :.asev o » tnas cumsie o 300
COVATZION, wme smms 3 sms sl s o e 1,800
Piqua ... . 16,000

AN EXAMPLE OF MASONRY CONSTRUCTION

i i s

TANGENT, SHOWING LINE WORK.ON THE DAYTON, COVING-
TON & PIQUA TRACTION LINE

There are numerous small villages within a short distance of
the line and contributing to it, and the population tributary to
the line is figured at 160,000. It is the intention of the com-
pany to build a 12-mile spur to Bradford and Versailles, which
have 1200 and 1500 population, respectively. The right of way
for this extension has been obtained.

The road was projected by Judge Dennis Dwyer, one of the
pioneer electric railway builders of Ohio, who is also responsi-
ble for several lines radiating from Dayton. He is now presi-
dent of the company, although the control and management are
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in the hands of the Boston Industrial Company, of Boston, who
financed and built the road. The direct management is in the
hands of Edward C. Spring, with the title of general super-
intendent.

From Dayton to Covington the line traverses the side of the
main highway of the Stillwater Valley. The majority of its
franchises are either perpetual or for fifty years, with a few
of them for twenty-five years. The highway makes frequent
changes, so that at times the line is in the valley and again

A GRAVEL BANK ON THE LINE OF THE DAYTON, COVINGTON &
PIQUA TRACTION COMPANY

on the hillside, thereby necessitating numcrous grades. How-
ever, only one of these exceeds 5 per cent. The section from
Covington to Piqua is tangent, with no perccptible grade. The
roadbed is maintained in excellent condition. The track is all
70-1b., with joints of the Continuous type. The rails are
double bonded with the Ohio Brass Company’s flexible all-wire
bond on both sides of each joint beneath the plate. The track
is cross bonded every 500 ft. with the Ohio Brass Company's
bonds.
gravel, of which a large bank was secured adjoining the right
of way, and handled with a steam shovel and bottom dump

The road was ballasted with a very coarse variety of

A CUT AND 5 PER CENT GRADE ALONG THE LINE OF THE
DAYTON, COVINGTON & PIQUA TRACTION COMPANY

cars. Therc are several large cuts and fills and a number of
stone culverts crossing small streams. At Ludlow Falls, cross-
ing a deep gorge and the Big Four Railroad, the company
built a three-span trussed bridge, 364 ft. long and 84 ft. high,
resting on solid stone piers. The bridge was furnished by the
New Castle Bridge Company. The bridge is almost over the
falls, affording a view of a beautiful bit of scenery.

Over a considerable portion of the route the poles are 4o ft.
high, and carry the lines of a telephone company operating in
that district. On the balance of the route the poles are stand-

ard. The trolley is double oo round wire. Three oooo d. c.
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copper feeders extend the whole length of the line, carried on
a cross arm above the side arm, and designed for six feeders.
Above this cross arm is a smaller arm carrying the telephone
wires for the despatching systen.

The management believes in the use of comparatively small
cars for a road of this character. With hourly headway the

average loads are seldom up to the full seating capacity, and
on heavy runs the practice is to run double-headers. The cars,
which are 45 ft. in length, require about 125 amps. to start cn
a level, whereas some of the 6o-ft. cars used by roads in this
district require 300 amps. to start, and the additional weight

STANDARD PASSENGER CAR USED BY THE DAYTON, COVING-
TON & PIQUA TRACTION COMPANY

and seating capacity are only used on occasional runs. The
company has eight passenger coaches, two express and freight
cars and two flat cars used as trailers. Three of the passenger
coaches have combined baggage and smoking compartments,
while the other five have passenger and smoking compartments.
Each is furnished with a toilet room. They are equipped with
four G. E. No. 37 and No. 67 motors, mounted on Barney &
Smith class A trucks, and controlled by G. E. K-14 controllers.
The car bodies were built by the Barney & Smith Car Com-
pany, of Dayton, and are of plain but substantial construction.
The interior finish 1s of light oak. The auxiliary equipment in-

THE TERMINAL AT PIQUA OF THE DAYTON, COVINGTON &
PIQUA TRACTION COMPANY

cludes Christensen air brakes, Consolidated electric heaters,
Wilson trolley retrievers and two Ohmer fare registers. Onc
of these is used for the interurban fares and the other for the
city farcs, as the cars enter the city for 274 miles over the
tracks of the People’s Street Railway Company, the traffic
agreement being on the Dayton plan, under which the city
company takes 3 cents and the interurban company 2 cents of
the city fare.

The freight cars are the same length as the passenger type,
and have double doors to enable them to take on heavy freight.
On the roof of each car is an elevated platform which permits
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the use of the cars for line repair work. It is seldom that
more than one of the freight cars is in service at the same
time, hence there is no necessity for a line.car.

The main car house and power station are located at West
Milton, together with the office and opcrating headquarters of
the company. The arrangement of the buildings is shown in
the accompanying illustration. The office building is a neat
little one-story structure, the rear portion containing the de-
spatcher’s office, a reading room and lavatories for the mcn,
while the front portion contains the gencral office room and

GENERAL OFFICES AND MEN’'S WAITING ROOM AT
WEST MILTON

private ofhce for the superintendent. The car house is of
brick, 174 ft. long x 48 ft. wide, and contains four tracks, one
of them having a pit the cntire length. The company does its
own light repair work, but has not yet cquipped a shop for
The cquipment is new and very few renewals

It is expected that this fall a number of

heavy repairs.
have been required.
machine tools and other necessary repair shop equipment will
be installed. The power house adjoins and is connected with
the car house. It mcasurcs 101 ft. x 50 ft., and is divided prac-
tically in the center by a brick wall separating the engine room
from the boiler room.

TFuel for the house is handled in standard coal cars from a
connecting track with the Cincinnati, Hamilton & Dayton
(steam) Railroad within 500 ft. of the station. The coal cars
are pushed by onc of the company’s freight cars through the
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are 7-16 in. thick, and the heads 9-16 in. thick. They have
plain grates, with 48 sq. ft. of grate surface, and operate at
120 Ibs. of steam. They were built and installed by E. Hodge
& Company, of Boston. A steel stack 72 ins. in diameter and
100 ft. high rests on its own foundation outside the boiler room.
The breeching contains a Stillman automatic damper regulator
operated from the main header, which is 12 ins. in diameter,
and extends across the top of the boilers and is connected with
them by 3-in. lines. /

The engines are two Buckeye tandem compound, piston valve
type, cylinders 7834 ins., and 36-in. x 40-in. stroke, and revolve
at 105 r.p.m. They are rated at 500 hp each, but frequently
develop 8oo hp. They consume about 18 1bs. of water per horse-
power and about 4 Ibs. to 4% 1bs. of coal per horse-power. The
engines are designed rights and lefts, and the stands for con-
trolling the auxiliary equipment are between them. Below
cach engine is a Smith-Vaile jet condenser of the following
dimensions: Steam, 9 ins.; air, 1614 ins.; stroke, 18 ins. The
exhaust piping is arranged with suitable gate valves, so that
cither condenser can be used on either engine. The auxiliaries
are designed to make use of all hot water. The exhaust from
engines passes through primary heaters before entering the
condensers, and secondary heaters take the exhaust from the
two condensers and the boiler feed pumps. The feed water is
passed through three heaters and delivercd to the boilers at
210 degs. The condensation from the heater system is used
for heating the offices and car house. The water supply for the
house is taken from the Stillwater River and is pumped 1600
ft. with a lift of 6o ft. to a 500,000-gallon cooling pond at the
rcar of the house. The pump house is on the river bank 12 ft.
above high water, and contains a three-cylinder 7-in. x 8-in.
Smith-Vaile pump direct-geared to a 35-hp motor, which is
started and controlled from the power housc. The pump house
is operated only a small portion of the time to keep the pond
up to a certain level. Adjoining the pond is an 8-ft. well pro-
vided with a strainer from which the condensing and feed
water are taken. The condensing water is conveyed back to
the pond through a 16-in. tile overflow, and the warm water is

GENERAL VIEW OF THE OFFICE, CAR HOUSE AND POWER HOUSE OF THE DAYTON, COVINGTON & PIQUA TRACTION COMPANY
AT WEST MILTON, OHIO

second track in the car house onto an overhead trestle adjoin-
g the boiler house. The fuel is dumped through the trestle
into small industrial railway cars, which are pushed by hand
into the boiler house in front of the boilers. The cars run
into the house practically by gravity, as the boiler room floor
is considerably lower than the surrounding property. All fuel
is weighed as it enters the boiler room. The boiler room floor
is 10 ft. below that of the engine room. while the engine room
floor is 8 ft. below the level of the car house floor. The base-
ment below the car house is used as a stock room and storage
for material of all kinds, and the basement below the engine
roott contains the auxiliary steam equipment.

The boiler equipment consists of four return tubular boilers
rated at 175 hp each. They are 72 ins. in diameter and 20 ft.
long, and contain eighty-six 3%4-in. flues. The boiler shells

carried around to the far side of the pond by a wooden trough,
which assists in cooling the water. The overflow to the pond
adjoins the point where the condenser discharge enters and
impurities are carried off. There are two Smith-Vaile duplex
feed pumps, one 6 ins. x 4 ins. x 6 ins. and the other 7 ins. x 4
ins. x 10 ins. Either can bc used on the feed-water lines, and
the larger is designed for firc protection and to supply the vari-
ous buildings with water.

The lubrication of all bearings is automatically provided by
a forced feed system in connection with a Columbus radiator
filter furnished by the Columbus Oil Filter Company, of Co-
lumbus, Ohio.

Direct current is used exclusively on this line, as it was not
considered to be long enough to necessitate the use of alter-
nating-current distribution. Three oooo copper feeders cover
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the line, and the voltage is well maintained at all points on the
system. The generators are direct connected to the engines,
and are of the General Electric direct-current type, rated at
300 kw, although it has been found that they were greatly un-
derrated. Under normal conditions they develop 500 amps.,
and frequently have developed 850 amps. per machine. One
machine has been found ample for the average load on 34 miles
of track with five cars on regular headway, in addition to
which they supply the West Milton Water Works with a small
amount of power about equal to one car. The switchboard has
six black enameled panels and occupies a bay. All switching
is done from the negative side.

Before the road started, the company canvassed the freight
and express situation very thoroughly and decided that more
money could be made by pushing the freight business at steam
freight ratcs, and also doing an express business at express
rates, than by doing a purely express business and attempting
to get express rates for everything, as is done by many of the
roads in this district. The dccision seems to have been a wisc

L .
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The man acts as a go-betwcen for the farmers along the route
and the wholesalers and commission houses in Dayton. [Ie
calls up the farmers and inquires as to their offerings in fruit,
grain, tobacco, live stock and other produce, and then calls up
the city merchants and inquires as to their wants, frequently
making deals on the spot. The company charges nothing for
making these connections and is satisfied with the freight.
Large quantities of grain and tobacco have been moved in this
way and thc company provides facilities for storing these goods
when it cannot be moved at once. In handling tobacco it has a
portable platform with scales, and the company's figures arc
taken by both partics, saving the time and expense of double
weighing. A great deal of live stock, including sheep, pigs,
calves and cattle, are handled to a stock yard at Dayton. These
are handled in the closed freight cars and are carried through
the city at night, the stock yard mentioned being on the Day-
ton, Springfield & Urbhana Railway. The cars are well littered
with straw and arc thoroughly cleaned after each trip, so there
is nothing offensive about their passing through the towns.
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PLAN AND ELEVATION OF CAR HOUSE OF TITE DAYTON, COVINGTON & PIQUA RAILWAY AT WEST MILTON, OHIO

one, as the freight business furnishes a very considerable por-
tion of the gross receipts and is growing rapidly. Last year the
freight cars showed earnings of 28 cents per car-mile as com-
pared with 23 cents per car-mile for the passenger cars, while
the operating expenses were practically the same in both cases,
namely, about 14 cents per car-mile. In Dayton the company
maintains a freight station in connection with the Dayton &
Northern Traction Company, the two companies dividing the
expense., The two companies also have a partnership arrange-
ment on a passenger station and ticket office in the shopping
district of the city. The freight station is in the wholesale
district, and is a building 75 ft. x 50 ft., with track at the side
and convenient platforms for both cars and teams. At Piqua
the company owns a building 40 ft. x 8o ft., with teaming plat-
form in front and track at the side. The car crews assist in
loading and unloading the freight, and but one man is main-
tained by the company at each of the two stations. At other
towns the company has an arrangement with some storekeeper
for a waiting room and freight room, this being provided on a
percentage basis. The secret of the success of the freight busi-
ness is largely because the company maintains a solicitor, who
pursues a number of tnique methods in working up business.

Considerable dressed meat is handled from the stock yards to
points along the line. For loading live stock the cars have
been equipped with a special lattice work incline, which folds
up into a door after the car has been loaded. From thirty to
forty sheep or pigs can be handled at a time in one of the box
cars. The rate charged is practically the same as on the steam
road, hut where the steam road would take a day to a day and
a half to deliver the live stock to the stock yard, the electric
line does it in three hours. Weight shrinkage is an important
item in handling live stock, and owing to its quick delivery the
electric company almost invariably gets the business. The
company has a flat rate of 8 cents per cwt. on practically all
classes of goods handled as freight. There are two regular
freight runs each way a day, and there are a great many extra
runs for car-load business. No package is handled for less
than 25 cents. Every other car is a combination car, and a
great many packages requiring immediate delivery, such as
fruit, bread, etc., for the country merchants, are handled in
these at the express rates—3o0 cents per cwt. Considerable
business has been done in the handling of stone, lumber, gravel,
bricks and other building material. This is usually handled at

night on flat cars, which arc hauled as trailers. A decided
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novelty is the formation of an ice route along the line. The
pond ice obtained throughout that district is not desirable ow-
ing to limestone deposits, and the company therefore made an
arrangement with an artificial ice manufacturer at Dayton to
deliver ice at the freight station in Dayton for 14 cents per cwt.
The railway delivers it to stores, restaurants and fam-
ilies along the line at 28 cents per cwt., making a profit over
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the company aims to act in conjunction with the traction com-
panies, which will collect the produce and take it to the ware-
house. It is the intention to place refrigerator cars on the
traction line and handle dressed meat as well as produce. Ow-
ing to its territory, Mr. Spring’s company will be a most im-
portant factor in the development of this new line of business.

Passenger business which is induced forms a considerable

COOLING POND AND SLUICE FOR CONDENSING \WATER
what the freight would ordinarily be. The shrinkage is not as
great as might be supposed. The ice is delivered a few minutes
before the departure of the first morning car on Mondays,
Wednesdays and Fridays, these being the smallest runs of the
week for other goods. The ice 1s in 300-lb. cakes, nothing
smaller than this weight being sold. In many cases families in
the same neighborhood club together and divide a cake. For
handling ice the car is provided with a large steel pan with a
draimn through the side of the car, so that the water does not
soak through the floor.

ALONG THE RIVER IN OVERLOOK PARK

Superintendent Spring has been making a study of the most
desirable nmiethods to be pursued in developing the agricultural
interests of his district, and he is endeavoring to induce the
farmers to raise crops which find a ready market at Dayton.
On several occasions he has arranged for public meetings in
the various towns along the route, and addresses have been
made by members of the State Board of Agriculture and other
authorities on higher modes of agriculture, and already these
meetings .give promise of good results. Mr. Spring is co-
operating heartily in the plans of the Ohio Cold Storage Com-
pany recently formed at Dayton for the purpose of establish-
ing a large cold storage warehouse. The company will collect
produce from the farmers and pay market prices for it and then
distribute the goods over a wide territory. Wherever possible,

THE BRIDGE AT LUDLOW FALLS

part of the traffic of this line. The natural scenic beauty of
the Stillwater Valley and the quaint villages through which it
passes, makes the road a popular pleasure route, while the
company’s picnic resort, Overlook Park, at West Milton, is
one of the most beautiful and popular in that section of the
State. The company bought 80 acres adjoining its power
house and office and bordering the Stillwater River, which at
that point is quite wide. The resort was designed primarily
as a picnic park and no attempt has heen made to install the
numerous attractions common with pleasure resorts near large

THE DANCING PAVILION IN OVERLOOK PARK

cities. A\ fine dance hall, 8o {t. x 100 ft,, recently built, has a
wide veranda extending all the way around, and has been con-
structed for winter as well as summer parties. It will be heated
i winter by a steam pipe from the power station. There is an
elevated platform for an orchestra, and the company has leased
aCecilian automatic piano, which has proven a very good invest-
ment, as it is operated for practically nothing. The night fore-
man at the car house does double duty on evenings when therc
are dances. He goes to the dance hall and plays a selection,
then there is an intermission for five minutes while he goes
back to the car house to look after his cars. The use of the
pavilion and music are given free to a party chartering a spe-
cial car, for which there is a fixed schedule of rates, according
to what town the party is from. Suppers may be served, if de-

’
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sired, as the building contains a kitchen. On Saturday even-
ings the hall is open to the public, and during the afternoons

when there are no private parties, it is open to picnickers. The
grounds are free to all who come on the company’s cars. Nu-
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ORGANIZATION CHART OF THE DAYTON, COVINGTON &
PIQUA TRACTION COMPANY

merous swings have been provided, and a number of steel row-
boats have been placed in the river, which is exceptionally fine
for boating and fishing.

pm— «tmw,,” ¥
3

STREET RAILWAY JOURNAL.

395

been a day when the pavilion or grounds have not been let to
parties. Some of the largest Dayton picnics have been held
at Overlook Park this summer, and at times the company has
had to borrow rolling stock to handle the traffic. Adjoining
the park are the grounds and country quarters of the Dayton
Club. In securing this Mr. Spring made an excellent move
for his company. An old farm house occupied a beautiful site
overlooking the river when the company bought the property.
The management repaired it, beautified the grounds and offered

DAYTON CLUB HOUSE IN OVERLOOK PARK
the place at a nominal rental to the Dayton Club, one of the
finest clubs in the city. The offer was accepted with alacrity.
The place is pleasingly furnished in quaint country style, and
the chicken dinners alone, not to mention the fine fishing and
boating and delightful surroundings, serve to induce the club
members to take advantage of every opportunity to run out to
the club. Club members have free use of the park privileges,
including dancing.
In addition to advertising quite extensively in the city and
country papers, Mr. Spring has some rather diplomatic methods
of making this resort known. When some
society or organization plans to hold a picnic,
free transportation for a committee to visit the
park and a httle lunch at the club go a great
way toward deciding the matter when several
Recently the
Dayton Hotel Clerks' \ssociation enjoyed a
quiet little supper at the club, with a pleasant
evening at the park, with the result that many

resorts are being counsidered.

strangers to the city seeking an outing are
now advised to run out to Overlook Park.
The daily newspaper men have been similarly
entertained and columns of good advertising
thus obtained at comparatively little expense.

Passenger rates on this road, as well as
other Dayton interurbans, are comparatively
low. The regular rates figure about 114 cents
per mile, and books containing 6oo 1-mile
coupons are sold at $7.30, giving
mile.

14 cents a
These books may be used by several in
a party. With the exception of free trans-
portation, these are the only forms of tickets
handled by The company
believes in reducmg to a mimmum the op-

the conductors.

ENGINE ROOM OF THE DAYTON, COVINGTON & PIOUA TRACTION COMPANY

The company has a passenger solicitor who is constantly em-
ployed in working up picnics, excursions, dancing parties, fam-
ily reunions, etc.,, and during the past summer there has hardly

portunities and temptations for dishonesty
among employees, and it is believed that
a man is less liable
ticket

much to take cash
other
[fares and mileage tickets are

rung up on Ohmer registers and duplex cash-fare receipts are

effect  collusions with

methods juggie with tickets.

than agents, or by
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given. [Each conductor is provided with a small hand satchel,
and at West Milton, in both directions, he turns in his satchel
with report and receives another. At the same time he is
handed his train orders by the despatcher. These orders are
issued in triplicate on an Egry automatic register and usually
cover one round trip. The orders arc in larger form than
those generally used by interurban roads, and the details are
carefully written out. Should it be necessary to call for an
order from a siding, a verbal one is given, carrying the car to
West Milton, where a new written order is given. Conductors
and motormen are carefully selected and given a rigid examina-
tion. Although the road has been in operation for two years,
not a man has been discharged or left the employ of the com-
pany. The men are sworn in as special police in the counties
through which the road passes, and the company’s rules regard-
ing disorderly conduct or disturbances on cars are rather pe-
culiar. A passenger who refuses to pay his fare or otherwise
creates a disturbance is never ejccted from a car. The crew
stop at the first siding, call up the police at the nearest town
and have the man arrested. The company has strenuously
prosecuted a number of offenders until at present disturbances
on its cars are rare occurrences. Crews are uniformed in a
cadet gray, which it is claimed is neater and less liable to soil
than the usual blue uniform. Crews are paid 20 cents an hour
for the first five years of service, 23 cents after five years, and
25 cents if they remain ten years. Conductors are given $10
and motormen $20 extra at Christmas time, if during the year
they have had no accidents which caused expense to the
company.

Each Tuesday and Friday, Superintendent Spring meets his
various heads of departments and assistants at West Milton
and discusses with them methods of improving the service.
Suggestions and complaints are then carefully investigated and
acted upon, and this plan thus gives each individual a more
active interest in his work. Special stress is laid upon keeping
the company’s property and service in good order. The build-
ings and cars are kept neat and clean, and a beautiful lawn
with numerous flowers surrounds the buildings and office at
West Milton, a practice which is uncommon with Western
roads and which suggests the FEastern ownership of the
property.

Superintendent Spring has had over eighteen years of ex-
perience in all departments of electric railway work, and is
proud of the fact that he started as a motorman on the street
car lines of Boston. He was the chief organizer and first pres-
ident of the New England Street Railway Club, and was largely
instrumental in the organizing of the Ohio Interurban Railway
Association, of which he is vice-president. e believes that
in handling a property of this class, whosc business must be
worked up to a large extent, that the operating manager must
keep closely in touch with every detail of the business. Mr.
Spring makes his home at West Milton and lives within a
stone’s throw of the power station and office, and is on duty
practically all the time. In this way he oversees every move

that is made and passes on an immense amount of detail work

that is usually left to subordinates.

The property was placed in operation as far as West Milton
on June 26, 1go2: to the center of Dayton, Nov. 26, 1902, and
to Piqua, May 12, 1903. The company has common stock au-
thorized and issued of $500,000, and 5 per cent preferred stock
authorized and issued of $550,000. The bonded indebtedness is
$450,000, authorized and issued. The company is paying its
interest charges and owes practically no money except its
bonded indebtedness, and it is expected that it will be in a posi-
tion to pay dividends on its preferred stock within a reasonably
short time. The officers are: Dennis Dwyer, Dayvton, presi-
dent; W. E. Geer, Boston, vice-president: George Whiting,
Boston, treasurer; Thomas T. Robinson. Boston, general man-
ager; E. C. Spring, West Milton, general superintendent; R. D.
Colburn, West Milton, chief engineer and master mechanic.
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FLANGE WEAR AND SIDE-BEARING TRUCKS

An interesting paper on this subject was presented by Gustav
Lindenthal at a meeting of the New York Railroad Club on
Sept. 16. Although intended primarily for steam railroad
work, many of the general principles apply to electric railway
service. The writer refers to the great flange wear on sharp
curves, and states that three causes may be assigned for it, viz:
Centrifugal force, the force required for deflecting the direc-
tion of the wheels fixed on axles from a straight line, and,
third, the frictional resistance of the center and side bearings
on the truck.

The first cause he considers so small as to be negligible.
Taking up the second cause he refers to the well established
fact, first brought out by A. M. Wellington, that the front out-
side wheel of an ordinary double truck is the only one in lateral
contact with the rail. The flanges of the three other wheels
do not touch the rails. The front outside wheel, therefore, as-
sumes the office of pushing the three other wheels of the truck
sideways from a straight line, in which they otherwise would
continue to roll, and takes up practically all the wear. The
slippage of the wheels by reason of their inability of turning
on the axles has no appreciable influence upon lateral pressure.
This rubbing friction of the outside wheel increases with the
angle of incidence—that is, with the degree of curvature, al-
though the lateral pressure against the outside rail is the same
on sharp curves as on light curves. The only way in which,
for the usual center bearing truck, the lateral pressure from
that cause (continuous change of direction on curve) could be
reduced would be by lubricating the top of the rails on curves,
reducing the coefficient of sliding friction from 25 per cent to
less than 3 pcr cent of the vertical pressure. That, however,
is impracticable. The wheel treads would, of course, become
greasy, and the traction power of the locomotives and the hold-
ing power of the brakes would be greatly reduced. It is a
choice of evils, and flange wear is the smaller of the two.

The length of wheel base has an important bearing upon
flangc pressure. If the base be long, as in a single-truck car,
then the work of turning the car is performed by the front
outer wheel and the rear inner wheels, and both these wheels
have flange pressures, which for each wheel is :ess than the
flange pressure upon the front outer wheel of a shorter wheel
base, as in the double truck. But the angle of incidence is
greater, and both thc outer and inner rail are subject to lateral
pressure and will show wear on curves.

Mr. Lindenthal then considered the friction of the center and
side bearings and their effect on increasing the flange pres-
sure. With a 160,000-1b. loaded freight car thc following may
be considered the separate values of lateral pressure on curves
per single truck:

1. From centrifugal force, nil.
2. From change of direction, with fixed wheels. ... 15,000 1bs.
3. From friction of center bearing, average....... 3,000 lbs.
which may grow to 5600 lbs. and, including
side bearing friction, may reach............. 13,000 1bs.

That is, the outer front wheel of each truck in a modern
heavy freight car may exert a lateral pressure against the rail
varying from 18,000 lbs. to 28,000 lbs., when the vertical pres-
sure upon the wheel is 20,000 lbs. under a car weighing
160,000 1bs.

Several instructive conclusions can be drawn from this
analysis:

The outer rail on a curve is subject to a lateral pressure,
which is from 45 per cent to 70 per cent of the vertical wheel
pressures, assuming both pressures distributed upon a rail 30
ft. long. Deducting coefficient of friction of rail upon wooden
ties at 30 per cent, 15 per cent to 40 per cent of the lateral
pressurc is left to be resisted by the rail spikes. It is no
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wonder that the spikes in hardwood ties are sawed off grad-
ually, and that on soft wood ties the outside rail has a danger-
ous tendency to spread.

On new outside rails the resultant of vertical and lateral
pressures from the outer front wheels has to overcome only
rolling friction. But very soon the corner of the rail is
abraded, and while the vertical pressure continues to cause
only rolling friction, the lateral pressure against the side of the
rail gradually causes rubbing or sliding friction, the coefficient
for which is probably 100 times greater than that of rolling
friction. The side of the rail head may therefore grind off
faster from sliding friction than the top of the rail can wear
from rolling friction. Naturally this sliding friction wears otf
also the wheel flange of the outer front wheel. But each wheel
in a truck is at one time or another an outer front wheel. So
all wheels wear more or less alike. Assuming that the metal
of the whecl tread and flange is twice as hard and tough as the
ordinary steel rail, which assumption is near to fact, then for
every ounce of metal ground off the flange of a wheel 2 ounces
of steel are ground off the inner side of the outer rail of curves.

One of the means used to reduee the flange pressure is greas-
ing the center plates and side bearings of the trucks. But the
inconvenience of lubrication and the difficulty of keeping it up
have been found to be great impediments. A better plan is
the doing away entirely with center bearings and to rely upon
nearly frictionless side bearings alone. A construction of this
kind is then deseribed.

The side bearings consist in principle of large cast-iron balls
(about 26 ins. in diameter) on which the car body rests, two
such balls, as a rule, for cach truck. The sides of the balls,
being useless, are cut away, so that the form is that of eolumns
of rockers, with spherical ends, which have hard chilled sur-
faces. In place of the center hearing there is a center pin or
pivot, having a loose fit in a spring socket. The columns rest
in pockets, one at each side of truck, and may have different
forms. There is only rolling or ball friction at top and bottom
of these columns, the coefficient of which will hardly exceed
one per mill, even with unmachined surfaces, liable to get
gritty with cinder and dirt.

The reduced curve resistance by reason of decreased flange
pressure would permit of hauling, with the same locomotive
in any given train, more cars, when equipped with nearly fric-
tionless side bearings. One additional car for every five cars
now hauled may be regarded as a moderate estimate. Other
advantages of rocker side bearing trucks are the doing away
of the car and truck bolsters, permitting of a simpler and
lighter construction, and the prevention of the disagrecable
rocking and swaying of the car, so characteristic of the center
bearing truck.

The first trucks built on this principle a few years ago had
spiral spring bearings above the journal boxes, and the rockers
werc of solid cast iron. Further improvements of details have
been made, with the object to insure greater vertical flexibility
of the truck frame on rough and uneven track. Careful esti-
mates and comparison of weights show that the side bearing
iruck is lighter in weight than an cquivalent center bearing
truck.

————— e

A carload of wheat was shipped from Estacada, Ore., by
electric car Aug. 27 for Portland. It was produced on a farm
2 miles southwest of Estacada. A large banner was strung
along either side of the car, indicating the contents and the
name of the producer. This is the inaugural of a large traffic
to come to the Oregon Water Power & Railway Company from
the regions on both sides of the Clackamas River, which have
hitherto had no market except by trucking to PPortland and
Oregon City, 2
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THE RELATION OF THE TECHNICAL SCHOOL TO THE BUSI-
NESS AND PROFESSION OF ELECTRIC RAILWAYS*

BY PROF. H. H. NORRIS

The growing importance of the electric railway business as
a field of usefulness for the young men of our country makes
the consideration of a topic like this timcly and interesting.
The increasing complexity of the practical engineering prob-
lems which confront railway men demands that the most in-
telligent help must be employed.  Every weck new inventions
appear which must be tested and adopted if found economical
and cfficient.  In addition, the apparatus in use must he kept
in first-class operating condition.

It can probably be taken as undisputed that no really practi-
cal man present has as much education as he would like, when
by education is meant that very desirable mental training and
equipment which makes his work easy and his field of useful-
ness extensive and satisfying. The education which develops
mental strength and at the same time gives culture and re-
finement is appreciated everywhere, and it pays handsomc
profits upon the capital of time and money invested. What is
better yet 1s the fact that any young man of sound body and
mind can get this education if he rcally wishes it in any one of
thie many technical schools in which our country fortunately
abounds.

With these facts in mind and with the hearty co-operation of
the members of this association the writer has sought answers
to a number of questions bearing upon the relation of the tech-
nical schools to the railway business. These schools are be-
ginning to feel the demand for their graduates from railway
corporations, not so much by direct applications for the ser-
vices of the young men as by the readiness with which the
latter are advanced to positions of responsibility when they
start in at the bottom and are willing to adapt themselves to
their work. The schools arc establishing electric railway de-
partments to meet this demand, not to turn out railway presi-
dents and general managers, but to point out to the students the
gencral nature of the practical problems which they must later
solve. These colleges cannot tcach a trade, a business or a
profession, but they should expedite the acquirement of one or
all of these after the college days are over.

As a means of discovering the attitude of the electric railway
managers of this State toward technically trained men and to
learn what improvements should be made in the curricula of
the schools and in the method of teaching, a number of ques-
tions were to each member of this association. The
answecrs to these questions are embodied in the following state-

sent

ments:

Question 1.—Adre any of vyowr officers graduates of tech-
wical schools?

Most of the roads have officers who are technical men, but
at present the latter are largely in the engincering departments.

Question 2—Do you cmploy any techuical graduates in
subordinate positions?

A large number of young men are so employed.
engaged in all departments, and they are lcarning the business
in the proper way, from the bottom up. As it is from these
ranks that vacancics among the higher positions must be filled,
it is an important matter.

Question 3.—How do you regard an application from a
voung techuical graduate for a position?

The uniform reply is “favorably.” That is, the fact that a
young man has had a tcchnical education commends him to a
company's officers, but the preposscssion in his favor may be
modified by his after conduct. Thesc answers are encouraging
to the schoots, as they show that past experience with their

These are

*Paper presented at Utica meeting of New York State Sgreet Railway

Association, Sept, 14, 1904,



398

graduates has led the companies to have no prejudice against
the latter, to say the least.

Question 4—Do you find these young wmen, as a vule, lun-
ble or conceited?

The writer regards this matter as worthy of attention. At
one time young men felt when they left school that they “knew
it all.” It took some years after graduation to change this
idea in their minds. This attitude aroused resentment in their
fellow-employees and in their employers. At the same time a
certain amount of self-confidence is expected and respected in
voung men who are to succeed in the business world.

The answers to this question are varied and interesting. One
member of the association prefers the conceited young man,
because he makes the best employee after he has had the con-
ceit taken out of him. Anothcr suggests that when a young
man has an undue idea of his own ability it is due to lack of
contact with business men while he was in school. This gentle-
man believes that business responsibility is the best thing to
There 1s no doubt also that
The
general opinion is that the average young man from college is
It should be said

furnish the proper discipline.
home training has a great deal to do with the matter.

about the same as young men everywhere.
that the schools are making great efforts to show to their stu-
dents the relations which they will sustain to business. They
are not to enter business thinking to take at once positions of
responsibility and of good salary. The next question hears

upon this point.

Question 5—dAre they improving in this respect?

The answers all show that the attitude of the young men is
improving, which indicates that the schools are succeeding in
their efforts. This has been brought about in different ways;
partly as above; partly through the provision made by manu-
facturing and operating companies to supply apprentice courses
to properly fit men for their work. The young men, knowing
that they must go through some such course or its equivalent,
do not expect to do more than continue their college work for
a few years under business supervision.

Question 6.—Which of two men would you prefer to put ou
an engineering problem; one who had uo technical college
training, but had ten years of actual expericuce in similar
work, or a man who had graduwated frow a techuical college
and had had five years’ cxperience?

This question was designed to determine whether or not by
the end of five years the technical man has caught up with his
associate who had been in business while he was in college.
The answers indicate that the college man will be preferred,
other things being equal. This indicates that at any rate the
voung man will be able to earn as much as his associate five
vears after leaving school.

Question 7.—Which of two wen would vou prefer to eni-
ploy for geueral work; one with no techuical training and ten
vears' cxpericuce of a general nature, or a recent technical
graduate?

This question is difficult to answer, because so much depends
upon circumstances. It is evident that in a position requiring
adaptability, alertness, mental perception and such qualities the
technical graduate is better. Also if the position is one in
which advancement is possible the coltege man will probably
fit.  But if the position is one which requires ability to do a
particular thing well and at once the so-called “practical” man
will bring the quickest returns to the employer.

Question 8 —Iu other words, which is the deciding factor,
“expericnce” or “technical training?”’

Like the preceding question, this matter is determined by cir-
cumstances. The selection depends partly upon the character-
istics of the applicant, for neither experience nor training alone
will make a good business man. The fact that a man has heen
emploved for ten years, especially if it be in responsible work,
about offsets the value of the diploma of a good school.
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Question 9.—In the engineer whom you assign to a position
of responsibility, which do you cxpect or desire chiefly—
“knowledge” or the “ability to apply knowledge?”

The answers to this question indicate that while both knowl-
edge and the ability to apply it are necessary, the latter is the
essential element. It is comparatively easy to obtain knowl-
edge if a man knows what to do with it after he gets it. The
business of the technical school is to train for the ability to
apply knowledge, at the same time pointing out the means for
getting hold of information. In these times no engineer or
business man cares to load his mind with many facts, but ex-
pects to put his hand upon them when he needs them. He
merely keeps enough at hand to serve his every-day needs.

Question 10.—How can the college graduate be made to
vealise move clearly that he must adapt himself to the prac-
tical conditions as they exist in the business world?

This question covers the most important part of the ground
as far as the school is concerned. The more he can learn
while in college to adapt himself to his surroundings the more
rapid will he his advancement afterward. He should first
learn the value of industry, and the courses of instruction
should be such as to bring him into contact with business con-
ditions. Ife must be prepared for the hard knocks which are
bound to come, and be taught the underlying principles of
business success. He must realize that he has to make his own
place in the world and he must be willing to develop in a
natural and a logical manner. He must realize also that his
commercial value at the start is small, but that whatever worth
he has will be recognized in due time.

Question 11.—How would you advise a young man fresh
from college to try to enter the electric railway field?

All the answers to this question point to but one course,
namely, to begin at the bottom and work up. The exact posi-
tion in which work is begun is of small consequence. One
superintendent says, “Begin on the rear end of the car,” an-
other says, “Take any opening offered and do any work as-
signed by the superintendent.” No one suggests applying for
a superintendency or a general managership. And yet in the
early days of the electric railway young men were put in charge
of important work soon after graduation. This was unwise,
as the results soon showed. It is evident that there is at the
present time no systematic way for entering this field but the
method prescribed above will undoubtedly bring satisfactory
results. It is probable that an apprentice course with one of
the manufacturing companies would prove very helpful in most
cases.

Ouestion 12.—After all, docs a college education in a tech-
nical school pay if a young maun cxpects to enter this line of
work ?

This is the conclusion of the whole matter.
indicates an enthusiastic appreciation of the value of a techni-
cal education. As one superintendent says: “Undoubtedly. TIf
he has got the proper stuff in him he will be alt the better for his
If he has not, he probably will not amount to
very much, anyway.” Another says: “Most decidedly it does
pay to give a young man a technical college education, as he
will find his knowledge invaluable when he comes to put it in
practice. I do not consider it of very much value without the
practice, but do consider it necessary to have both. In other
words, the man with a technical college education and the
practical experience combined is far more valuable than one
with only the practical or the technical alone.”

It is hoped that this canvass of the subject will result in
enabling the technical schools of our vicinity to more fully
appreciate their privileges and opportunities. On the other
hand, the writer would appeal to the members of the associa-
tion to value the young graduate by a different standard from
that applied to men of more experience but less technical train-
ing. The latter will probably be profitable assistants in a
shorter time, but in the long run the college training will count.

Every answer

technical training.
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THE DESIRABILITY OF TRAIL CARS IN CITY ELECTRIC
RAILWAY SERVICE*

Forty-two railway companies answered one or more of the
questions asked by the writer, and the following are the ques-
tions, a resumé of the opinions of the different companies and
some comments by the writer:

I. Under what conditions is it permissible and practicable
to use one or more trail cars on city electric railways?

The replies to this question are generally harmonious and
may be summarized as follows: '

The best way to handle temporary increases in traffic is to
use trailers during the busy periods. Tt is evident that if the
railway desires to secure the patronage of those who have com-
paratively short distances to walk, it must be prepared to fur-
nish sufficient cars running on short headways. It must be
admitted that trail cars offer the cheapest solution of the rush-
hour problem, this fact leading to their general adoption wher-
ever local ordinances permit their use.

If the traffic is heavy for the greater part of the day, trail
cars cannot be absolutely recommended. Under such a con-
dition an experienced railway manager recommends the ex-
clusive use of motor cars running on very short headways,
stating that a single-motor car is handled more easily than a
train, and that less time is lost in switching at terminals. A
contrary opinion is expressed by the Grosse Berliner Strassen-
bahn, which says that despite double-track lines it would be
impossible to handle the dense traffic in such places as Pots-
damer and Leipziger Streets without using trailers. At present
trains are operated under thirty seconds’ headway, and the
municipal authorities will not permit an increase in their
number.

Both of the foregoing views are extreme, but it should be
possible to find a happy medium that will be of general appli-
cation. In this connection, the management of the Lyons tram-
ways suggests that on double-track lines trailers should be em!
ployed as soon as more than 50 per cent of the seats are used
when the motor cars are running on the shortest possible head-
way. As this seating coefficient is rather low, 75 per cent
might mark the point of transition to trailers. Trail cars are
recommended on single-track lines when the number of sidings
is insufficient to operate the necessary single cars on short
headways.

Although the question was confined to the use of trail cars
in the interior of cities, replies were received relative to sub-
urban conditions wherein trail cars were held to be preferable,
as the amount of traffic in such cases was not seriously affected
by a longer headway. In conclusion, it may be mentioned that
in Marseilles, where two or three trailers are used per train,
the cost of a trail-car-km is about one-half of the cost of a
motor-car-km.

IT. Do you use one or more trail cars per train? Are you
permitted to attach any desired number? Tf the number is
limited, what are the reasons for such limitation?

Of the forty-two companies replying to this question all re-
ported that when necessary they used at least one trailer: nine-
teen used two; four used three: and ten companies reported
that they were under no statutory limitations, but none of them
ever used more than three trailers per train. Fifteen of the
reporting companies are permitted to use only one trailer, the
same number may use two, and two companies are authorized
to attach three cars.

The limitations, in general, are due to police traffic regula-
tions, gra([cs of 5.5 per cent and above, narrow streets, neces-
sity of maintaining the schedule since trains involve more
stops, and lack of sufficient motor capacity and proper braking

* Abstract of report to be presented this week at the Vienna meeting of the
International Street Railway and Light Railway Association by M. G. Pavie
of Paris,
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mcchanism. The experience gained in trail-car operation dur-
ing the last few years has proved the former prevailing belief
that they were more dangerous than motor cars to be erroneous,
and the municipal authorities are beginning to realize this fact.

IIT. In how far is the use of one or more trailers required
by your line (single or double track) or traffic conditions? If
you operate a single-track line, does your traffic demand the
occasional use of one or more trailers, and is this permitted?
[f you operate a double-track line, why do you operate trail
cars, and how many per train?

Tt is apparent from the answers received that with few ex-
ceptions the same number of trailers per train can be used
equally well on single and double-track lines. There can be no
doubt that the necessity for trail cars arises more often on
single-track than on double-track roads, and where a sudden
increase in travel takes place in one direction it can be handled
by holding a certain number of cars at one terminal and send-
ing them forward at short intervals about a given time. That
the foregoing instance may be considered as applicable to spe-
cial cases only is evident from a communication sent by the
Strassburger Strassenbalmn to the effect that it maintains on
its double-track lines a five-minute schedule connecting with a
ten-minute schedule on the suburban extensions. The sim-
plicity resulting from this combination would be lost by tem-
porarily increasing the city headway, and hence trailers are
used during rush hours to permit the maintenance of the sched-
ule, despite the fact that the company believes that motor cars
alone on shorter headwayvs would be more advantageous at
certain times.

IV. To what extent is the use of trail cars on your system
affected by pedestrian and vehicular traffic, the width of the
streets, etc.?

In geperal, the number of trail cars is not affected by vehicu-
lar traffic, although some municipalities in which there are nar-
row streets do not permit more than one trailer. In so far
as streets with heavy pedestrian traffic are concerned, the ex-
perience of the Barmen-Elberfeld Company points out that the
increased seating capacity and lower fares caused by using
trailers is quite an incentive toward riding.

V. To what extent is your use of trail cars limited by heavy
grades and other topographical difticulties involving heavy
braking? What conditions must be fulfilled in this connection ?
How have you solved them? What brakes do you use? Do
they act simultaneously throughout the train?

Grades below 3 per cent exert no appreciable influence on
the effectiveness of the brakes. In Geneva there are numerous
4 per cent and 3 per cent grades, which make braking difficult,
and in Konigsberg no trailers are permitted on 8 per cent
grades. Havre and Marseilles use trailers on grades up to 7
per cent. In Aachen the motorman is required to hold on to
the brake handle on grades exceeding 3.3 per cent if the motor
car and trailer arc not furnished with simultaneously-acting
brakes. Of the forty-two reporting companies, fourteen use
simultaneously-acting brakes. In Berlin, Sperry, solenoid and
air brakes are emploved, Westinghouse brakes in Brussels,
Siemens & Halske solenoid brakes in Cologne and Heidel-
berg, etc.

VI. To what extent is the use of trailers affected by con-
gested crossings and inadequate switching facilities at ter-
minals?

Congested crossings exert little influence on the number of
trail cars. Two trailers per train can be used advantageously
if there are enough sidings at the proper points along the line
and at the terminals. Tt is customary to have a number of re-
serve cars at a switching point, thereby making it possible to
leave a trailer on one track and run over to another for coup-
ling on one of the reserve trailers.

VIL.

vantages of using one or more trailers?

What, in your opinion, are the advantages and disad-
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(A) Advantages:

1. Motor cars require a motorman and conductor, while
trailers require a conductor only. In some cases one conductor
can look after two cars.

2. As the trail cars are much lighter for the same seating
capacity, the saving in current amounts to over 50 per cent.

3. The first cost of a trailer is about one-third that of a mo-
tor car.

4. Maintenance charges are reduced two-thirds.

5. The absence of controlling apparatus on the platforms of
trail cars gives more room for passengers.

6. Reduction of accidents caused by the longer headway and
fewer blockades.

7. The possibility of handling sudden increases in traffic
without holding motor cars in reserve.

8. The preference shown by the public for the low-step easy-
running open trail cars. The number of closed trailers need
not be high, as the heaviest business is done during the summer.

(B) Disadvantages:

1. An appreciable reduction in speed, which can be remedied
only by installing auxiliary generators.

2. Where trailers are used the motors are often too small
to do the additional work, and it is therefore necessary to have
larger motors, which means operation at less than full load
under normal conditions.

3. With trailers, more time is required for acceleration and
deceleration, and additional stops must be made.

Some railways expressed themselves as being in favor of the
abrogation of the regulations limiting them to one trail car,
as experience had shown that two and even three trailers could
be used safely, provided, of course, that the motors and brakes
were of adequate capacity.

— e —

TESTS OF THE INSULATION RESISTANCE OF ELECTRIC
TRAMWAY SYSTEMS AND MAINTENANCE OF
THE TROLLEY WIRE

The report on this subject at the Vienna convention this
week of the International Tramways & Light Railways Asso-
ciation is written by M. G. Pedriali, chief engineer of the Brus-
sels tramway system. The first part of the report deals with
regular tests of the insulation resistance of the lines and the
localization of faults.

All companies agree that it is necessary to test carefully the
insulation resistance of the various portions of the lines in
regular intervals—varying between three months and a year;
it seems that tests repeated within regular intervals of six
months should be sufficient to meet all requirements.

The insulation, resistance of the total system, or of sepa-
rately fed parts of it, is determined by means of instruments
in the power station or in the sub-station. Some companies
use a voltmeter, which is inserted between the positive pole of
the dynamo and that part of the line, the insulation of which
against earth is to be measured. In the voltage between the
positive pole of the dynamo and earth is V, and the reading
of the voltmeter is V’, the insulation resistance is R == (V—
V') r/V’'. where r is the resistance of the voltmeter. This
method gives exact results only if the ~sistance is of about
the order of magnitude of the resistance of the voltmeter, but
it is not to be recommended for the determination of faults in
insulated cables.

An effective and quick method for determining the existence
of faults, without measurement, consists in observing the read-
ings of the ammeter of the first dynamo during starting in the
morning; if all cars are insulated from the trolley wires, and
if the needle of the ammeter is still deviated, it shows that the
system contains a fault; this may then be localized by opening
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the different line switches. On conduit and surface contact
systems the insulation should be regularly tested every day.
“On lines both poles of which are insulated against earth, it
is necessary to take into account the electrolytic phenomena
which tend to transport moisture from the positive to the nega-
tive pole; the greatest attention should be paid to this point.”

The measurements of the stray current which passes at a
certain point between the rails and water or gas pipes, are very
difficult; but it would be interesting to know the quantity of

\;\f\\"\\
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FIG. 1.—METHOD OF TESTING INSULATION RESISTANCE OF
HANGER

electricity which passes per unit of pipe surface from the pipe
to the rail. If a perfectly insulated joint is inserted in the pipe
and both parts of the pipe are then connected by means of a
cable in which an ammeter is inserted of a resistance equal to
that of the original joint, the current may be approximately
determined.

The author recommends the preparation for each system of a
map on which those points are marked where the voltage dif-
ference between rails and pipes is largest, and to provide test
pipes at these points which are tested in regular intervals.
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FIG. 2—METHOD OF DETECTING FAULTS IN CONDUIT SYSTEM

Except when welded rail joints are used, it is necessary to
test the resistance of the joints at regular intervals.

Tests of insulation of the trolley wire are made by some
companies in a rough way to find whether the insulators have
a fault or not. In this case the hanger X in Fig. 1 is tested
to find whether the current passes over to the span wire. In
most cases a voltmeter is used, which is connected with oné*"
pole to the span wire, and with the other pole to earth; after-
wards the strain insulator Y is tested by connecting the span
wire between X and Y with the trolley wire and connecting



SEPTEMBER 17, 1904. | STREET

the pole to the rails, a voltmeter being inserted. This method
gives only approximate results.

The author states that the following “method of three read-
ings” has often given good results: If A, B, C are the read-
ings of the voltmeters as indicated in IFig. 1, R the resistance
of the voltmeter, X the resistance of the hanger, Y the resist-
ance of the pull-off, then X = (C—A—B) R/B and Y =
(C—A—B) R/A.

For finding faults in conduits, two groups of test lamps are
provided on the switchboard and are inserted between the two
poles of the conduit, while the center connection between the
two lamp groups is connected to earth. If one of the two poles
is earthed, the lamp group connected to the other pole lights
up. It often happcns that a foreign body makes contact be-
tween the trolley wirc and earth. Such a contact may sonie-
times be removed by sending through the line a strong current,
adjustable by means of a rheostat. If this means is not suffi-
cient, the fault must localized. The author considers the fol-
lowing method of Prof. Eric Gérard to be very practical:

In parallel with the dynamo, a motor M of small capacity is
provided, which is geared to an interrupter; the other arrange-
ments will be seen from the illustration. As soon as it is found
that a fault exists, the apparatus is connected to the negative
pole and the motor is started. A regularly interrupted current
of about 5 amps. now passes through the fault, the frequency
of the intcrruptions being 70 to 8o per minute. A coil of 2350
windings of 0.6 mm wire, which is closed through a telephone,
is then passed along the conduit. The telephone then gives a
regular steady noise until the fault is reached, when the noise
disappears.

The second part of the report deals with the maintenance of
the trolley wire. The author recommends that tests be made
at regular intervals and the results be recorded. The span wire
should be as elastic as possible. The tension of the trolley wire
at o degs. C. should be between 450 kg and 550 kg (for wires
of 52.5 sq. mm cross-section). Several other mechanical de-
tails of construction are dealt with.

The life of the trolley wire varies between 500,000 trips and
1,500,000 trips for wires of 8-mm diameter. The pressure of
the trolley pole against the trolley wire should not be more
than 5.5 kg.

— e p———

CORRESPONDENCE

SINGLE-PHASE VS THREE-PHASE TRACTION

Montreal, Sept. 8, 1904.
EDITOR STREET RAILWAY JOURNAL:

I have been much interested in reading the description of the
compensated single-phase motor equipment of the General
Electric Company and your editorial on the subject in issue
of Aug. 27, and was more particularly struck with the fact that
a modification of the Ryan compensating coils should first give
really useful results on a motor which is primarily intended for
alternating-current service. It shows how close after all the
two systems are. The special apparatus which has been devised
for interlocking the oil switches so as to prevent trouble should
both trolley poles be accidentally on the wires at the same time,
and also for running the lighting from both systems of supply,
are interesting. The whole proposition, however, of com-
bined alternating and direct-current traction strikes me as be-
ing of a tentative nature; in fact, as you say in your cditorial,
one reason why we are hearing so much of the combincd sys-
tem is that it would be such a very serious matter to have to
scrap a whole heap of cxisting plant, much of which is practi-
cally quite new. My own vicws for some time have been that
in the end we shall have universal alternating-current traction,
and, further, that it will be by means of three-phase alternating
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current. I youn will sparc mic spacc 1 will give you my reasons
for this belief.

As you know, the commutator has always been the bugbear
of the dynamo-elcctric machine, and insurance and other sta-
tistics amply prove that the majority of the breakdowns which
occur in motor work of all kinds are traceable to the commu-
tator or its adjuncts. It is true that by highly organized manu-
facture thc commutator has been developed into an exceed-
ingly perfect piece of apparatus, but any ordinary railway man,
seeing a polyphase and a continuous-current motor side by side
for the first time, would not fail to plump for the simpler of the
two, that is to say, the three-phase. This is more or less the
standpoint which will eventually decide this electric traction
question for railways, at any rate in Britain, for railway men
have not studied, and do not want to know, the various phases
through which the dynamo machine has passed, and they have
no reverence for the commutator as such. When it comes to
advising their dircctors as to the system to be finally adopted,
I think they will only consider two things, namely, simplicity
of apparatus and safcty to human lives.

This, it appears to me, is given by thc three-phase motor
supplied with current from high-tension overhcad wires. It
is true that some of our railways are experimenting with direct
current and a third rail, but 1 think it may be safely said that
they are far from satisficd; indeed, if we have many more
serious accidents on third rail there is likely to be a national
outery against it.

Now, with regard to the duty that we can get out of motors.

As you well know, the torque of an electric motor depends
on the magnetic field, and the three-phase motor differs from
a single-phasc in that for a given load both the field and the
torque are constant, that is to say, they do not pulsate. The
torque of a single-phase motor varies from zero to maximum
and back to zero with every alternation. To show what this
means, let us suppose that a certain train requires a maximum
draw-bar pull of 10 tons; then, with three-phase motors the
locomotive will weigh, say (10 x 5) 50 tons, but if the loco-
motive is equipped with single-phase motor it must weigh, say
85 tons to 100 tons, because of the pulsating torque.

Again, on the general question of cost there is no getting
away from the simple fact that a single-phase machine, whether
it be a generator or a motor, must be larger and more costly,
and in this question of cost we must consider not only the
motor, but the wholc system. \What would be thought of a
mechanical engineer who built a three-cylinder engine or pump
and then only ran it with one single cylinder; the idea is, of
course, absurd, and yet it is very fairly analagous to the single-
phase versus three-phase proposition.

Finally, as to the question of the number of overhead wires.
We are constantly having it dinned into our ears that overhead
wires are inaesthetic, but it is a well-known fact that people
can become accustomed to almost anything, and many in
Britain who had much to say against bare wires soon become
accustomed to them. Iamiliarity is everything in this matter,
and once overhead wircs are accepted, a wire more or less is
immaterial certainly. The extra wire required for three-phase
work will not be noticed by the man in the street.  As for the
clectrical engineer's point of view, surely the more copper there
is overhead, the lcss has to be put underground, and, as you
know, it is the underground wires with their insulation, trench-
ing, need of repair, cte., which run up the cost of electric trac-
tion.

Since writing the above I have had an opportunity of riding
on the Ballston single-phasc line, and most sincerely congratu-
late the Gencral Electric Company's engineers on the skill with
which the scries-wound motor and ordinary scries parallel con-
troller have heen adapted for working with single-phase alter-
nating current. I quite appreciate that the problem before us
at the present time is in some respects similar to that before the
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pioneers of the electric tramway when they fought the tele-
phone interests in order to have only a single trolley wire, and
vet, judging by the results in actual work of the three-phase
railways in Switzerland and Italy, the supposed difficulties of
dealing with extra wires are exaggerated. By eoasting or run-
ning through on a single wire at very difficult crossings the
complication disappears. At any rate, engineers will shortly
have an opportunity on the London to St. Thomas line, Canada,
of seeing what Ganz & Company can do with a combined three-
phase and direct-current system of electric traction, for, owing
to the difficulty of getting through the towns, except on exist-
ing direct-current tracks, the original idea of running this line
altogether by three-phase has had to he abandoned.

The very original and solid construction work which Ganz
& Company have done 1 the past in electric traction makes
any particular line of action they take up all the more interest-
ing, and it must not be forgotten that they were the first large
firm to grapple with the single-phase motor problem and with
In going on with three phase, therefore, they
Of course, when the

some success.
are doing so with their eyes wide open.
combined three-phase direct-current motor is working on three
phase the commutator is cut out of action.

E. Kitsurn Scotr.

*os —
THE LAGONDA MANUFACTURING COMPANY’S EXHIBIT AT
ST. LOUIS

The accompanying illustration is a view of the exhibit at the
St. Louis Exposition of the Lagonda Manufacturing Company,
of Springfield, Ohio, the manufacturers of the well-known
Weinland tube cleaners and other specialties.  This exhibit 1s
in the Steam, Gas and Fuels Building, between the several
types of United States and foreign hoilers used there for fur-

HE Lag
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EXHILBIT OF THE LAGONDA MANUFACTURING COMIANY

nishing the steam for the entire Exposition plant. Here may
be found a great variety of cleaners, as the Lagonda Company
makes many different types of machines to meet the require-
ments for all kinds of boilers and for every size of tube—hand
cleaners, turbine cleaners and power cleaners, so that it can
sueeessfully meet the requirements of every eustomer in this
line.

In the front part of the exhibit, just inside the railing, is
shown the mechanieal cleaner, driven by an eleetrie motor or
other suitable power. On the left side, parallel with the rail-
ing, can be seen the company’s direct-motor cleaner, whieh is
something new in this line. It is a 12-in. water wheel, driving
a very powerful cleaning head. With water at 150 Ibs. pres-
sure, it develops about 5 hp. Between the two desks can be
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seen a power-driven cleaner for cleaning the tubes of boilers
that use bent tubes, with horizontal drums at the top. A very
interesting machine is the 8-in. turbine cleaner, made speeially
for one of the company’s customers.

It is interesting to note the difference in sizes of machines.
The smallest machine in the exhibit is but 114 ins. in diameter.
The cut also shows the reseating machine which this company
has so successfully introduced; also its tube cutter and blow-eff
valve. A damper regulator made by this firm can be seen in
practical use on one of the boilers, and those intereste% can see
also the different types of tube cleaners cleaning tubds in the
boilers in use at the Exposition, as the managers of the Exposi-
tion have selected these cleaners to be used exclusively, whieh
is certainly quite a compliment to the merits of the Lagonda
Company's manufactures.

The exhibit is in charge of J. W. Gunn, the treasurer of the
company, who will be pleased to meet personally any engineers
or others interested in this line of machinery. The company
has issued a very attractive little souvenir in the shape of a
watch charm which it will be pleased to give to any one who
will take the trouble to call and ask for it.

o .
HANDSOME CONVERTIBLE CARS FOR ALBUQUERQUE, N. M.

Three convertible cars of the Brill type built by the Ameri-
can Car Company, of St. Louis, were recently delivered to the
Albuquerque Traction Company, of Albuquerque, N. Mex.
This is the first lot of cars of this type ordered by the com-
pany. They have now been in operation several weeks, and
are reported to be giving entire satisfaction. Albuquerque is
on the main line of the Atchison, Topeka & Santa Fe Railroad
and is nearly at the center of the State. It has a population of
10,000.

The view of the car exterior gives a good idea of the appear-

ance both open and closed. The system of raising the sashes

INTERIOR OF ALBUQUERQUE CONVERTIBLE CAR

and the flexible metal panels into pockets in the side roofs is
well known, and therefore need not be described. Brackets
connecting the backs of the seats with the posts serve as grab-
handles, and are arranged to swivel when the seat backs are
stepped over. The guard-rails are arranged to slide upon
guides inside the posts, and may be seen in the illustration of
the interior. The cars are seated for thirty-six passengers and
have a large amount of standing room in the aisles, which are
24 ins. wide. The seats are 34 ins. long and are upholstered in
spring eane. Guides are furnished at the tops of the vestibule
doors to control their movement, and a special form of catch
holds them against the ends of the body when folded. Pockets
in the wainseoating of the vestibules eontain the window sashes

in warm weather. The platform timbers are reinforeed with
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angle-iron and protected at the ends with Brill angle-iron
bumpers. The round-corner seat-end panels, brake handles,
sand boxes and other furnishings, also the 27-G type of truck
on which the cars are mounted, are of the same manufacture.
The length of the cars measured over the bodies is 29 ft. 9 ins.,
and over the crown pieces 34 ft. 9 ins.; from the end panels

CONVERTIBLE CAR OPERATED BY THE ALBUQUERQUE TRAC-
TION COMPANY

over the crown pieces 4 ft. 6 ins.; width over sills, including
sill-plates, 7 ft. 10%5 ns.; width over posts at belt, 8 ft. 5 ins.
The sweep of the posts is 374 ins.; distance between centers of
posts, 2 ft. 7 ins. The side sills are 434 ins. x 634 ins., with
8-in. x $4-in. plates on the outside. The end sills are also 434
ins. x 634 ins. From the rails to the platform steps is 16 ins,,
and from the steps to the platforms 13 ins.

—

ST. LOUIS EXHIBIT OF THE ELECTRIC STORAGE BATTERY
COMPANY

In section 20 of the Palace of Electricity, at the Louisiana
Purchase Exposition, is located the exhibit of the Electric
Storage Battery Company, of Philadelphia. As this is the
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One of the prominent features is a large map of the United
States, about 30 ft. x 45 ft., on which is indicated, by means of
colored jewels, the location and character of the various in-
stallations of the “chloride accumulator.” The exhibit includes
a model battery house, in which is installed a model regulating
railway battery operating on a variable load. Five standard
marble switchboard panels are shown, including the panels for
controlling the model railway battery. The other panels are
an Edison central station three-wire panel, the panels for regu-
lating combined lighting and power loads, the railway feeder
panels and panels for regulating railway power house loads.
Two motor-driven boosters are also shown, the smaller being
used in connection with the model battery, and the larger a
standard 100-kw railway regulating booster.

Among the types of chloride accumulators are three I-61
cells, with a discharge capacity of 4800 amps. for one hour,
six cells type G-77, capacity 3000 amps. for one hour, and type
G-17 and I'-17, all of these being in standard lead-lined wooden
tanks.

The smaller cells shown are types “I,” “E” and “D” in glass
jars, and types “LE” and “D” in rubber jars for train lighting
and yacht lighting. There is also shown a very complete set of
Exide cells for automobiles, and Evide sparking sets for gas
and gasoline engine ignition. The Exide exhibit includes a
large easel, showing in detail the various component parts of
the Exide battery.

At one end of the space is a group of three large end-cell
switches, operating.from the Edison three-wire panel. FEach
of these switches is of 2000 amps. capacity, and is motor driven,
with electrical indicetors. These end-cell switches are in actual
operation and are so arranged that each switch may be driveu
by its own motor, or by means of clutches any two or all may
be driven by any one motor. Clutches and hand wheels are

also provided

SEGULATING PAILKAY BATTERY
Chlonde Socmmiior”

whereby the motors
may be thrown out

of gear and the
switches operated
by hand.

The model bat-

tery, with its boos-
ter and switch-
board, forms a very
interesting working
i e exhibit. The bat-
TR ., tery is of type E-15,
_ in lead-lined wood-
en tanks, and is
mounted on white
enamel brick tiers.
The battery is in
every particular an
exact model in min-
iature of the larger
railway installa-
tions. The battery
is insulated from
the brick tiers by
means of standard

EXHIBIT OF THE ELEETRIC STORAGE BATTERY COMPANY AT LOUISIANA PURCHASE EXPOSITION

largest, most comprehensive and instructive exhibit ever made
of storage batteries and apparatus used in connection with bat-
tery installations, a visit to this display will be of great interest
to electrical engineers.

double  insulation,

\ consisting of vitri-

. WN_U‘%‘%‘_#J‘; % fied ])I’iCkS, then
glass insulators,

then prepared wood
stringers and an-
other set of glass insulators. On the switchboard con-
trolling the model battery are the necessary battery and
booster switches and automatic circuit breakers with their

interlocking devices, a Bristol recording voltmeter and the
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Weston instruments, consisting of voltmeter, the O een-
ter battery ammeter, the generator ammeter and the
total load ammeter. The conditions wunder which the

model battery operates are exactly similar to street railway
conditions. The generator delivers the average current re-
quired, and as a heavy external load is thrown on the system,
the battery assumes the load, the needle of the generator am-
meter remaining almost stationary. As the load is thrown off
the battery automatically charges. The external load is caused
by starting up the 100-kw booster and by throwing on a bank
of 8o/100-cp lamps. As an example of how wecll the battery
regulates the load, it may be stated that the direct-current cir-
cuit supplying power to the exhibit is limited to 100 amps.
With the battery regulating, a load of 300 amps. is thrown on
the system, eausing a drop in the lighting or generator circuit
of less than 1 volt in 110, and a rise in current in the line, or
generator circuit, of less than 724 per cent of the total load.
The action of the battery is automatically controlled by the
small booster and its carbon regulator.

Referring again to the type G-77 chloride accumulator, it
may be stated that 584 cells of this type have recently been in-
stalled on the systcm of the St. Louis Transit Company. This
15 stated to be the largest individual installation of storage
batteries in the world.

*P———

SEMI-CONVERTIBLE CARS FOR SEATTLE, RENTON &
SOUTHERN RAILWAY

The Seattle, Renton & Southern Railway Company has re-
ceived from the J. G. Brill Company a number of combination
passenger and smoking cars of the builders’ semi-convertible
type. The railway company operates about 13 miles of lines,
connecting Columbia City, Dunlap and Renton, the last-named
being the southern terminus of the line. The country trav-
ersed by the road is noted for its fine scenery, Lake Washing-
ton being on one side and Adnuralty Inlet on the other. At

SEATTLE, RENTON & SOUTHERN RAILWAY COMPANY'S LATEST
SEMI-CONVERTIBLE CAR

night the lines are used for the freight service, which requires
fifteen cars.

The new passenger cars are seated for twenty-eight in the
passenger cowmpartment and twelve in the smoking compart-
ment.  These compartments arc divided by a hardwood parti-
tion having a single sliding door. The illustration shows sev-
eral of the windows raised to ditferent heights and some of
them raised entirely into the roof pockets. The windows in
the vestibules are arranged to drop into pockets. The interior
finish of the cars consists of cherry, with ceilings of decorated
birch. The seats of both compartments aie upholstered in
cane, and are of the step-over type. Arm rests are provided
on the window sills, as the window sills are but 2454 ins. from
top to floor, too low to be used comfortably by adult pas-
sengers. DBecause of the increasing demand for low window
sills, the car company has made this height its standard for the
semi-convertible car, as there are no wall window pockets to
interfere.

The length of the cars over the end panels is 29 ft., and over
the vestibules 38 ft. 5 ins. The length of the smoking com-
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partments is g ft. 2 ins. The width over the sills is 7 ft. 10%%
ins., and over posts at the belt 8 ft. 2 ins. The sweep of the
posts is 134 ins. The side sills are 4 ins. x 734 ins., and the
end sills 5§74 ins. x 674 ins. The sill-plates are 12 ins. x 34 ins.,
and are upon the inside of the sills. “Eureka” maximum-
traction type trucks are used with 4-ft. wheel-base, 33-in. and
20-in. wheels, 4V4-in. and 3%-in. axles, equipped with motors
of 50-hp capacity each.

—— e o—————

THE RUSSIAN WESTINGHOUSE COMPANY AT THE
ST. LOUIS FAIR

Russia’s only building at the Louisiana Purchase Exposition
is the pavilion in the Palace of Transportation, which was
erected by the Westinghouse Company, Ltd., of St. Petersburg,
as a feature of the Westinghouse brake exhibits. It is repre-
sentative in every featurc of Russian art and workmanship,
and is recognized as the general Russian rendezvous at St.
Louis. In the Palace of Machinery the same company, which
has made every effort to ensure a characteristic Russian ex-
hibit at the Fair, has furnished a small Russian kiosk at the
head of the row of national booths erected by the different
Westinghouse companies of Europe and America, and at both
places, as a manifestation of Russian hospitality, Russian tea,
brewed in curious old samovars, and suchari, a sweet native
biscuit, are served to visitors of the company by Russian girls
wearing richly embroidered boyarin costumes. The pavilion
in the Palace of Transportation covers a space 20 ft. by 25 ft.,
and 1s 235 ft. high. It was constructed by peasant builders in
the Possade Sergiewo, unear Moscow, after designs by the
native architect, Baranowsky, who has done much important
work in St. Petershurg. U. Grant Smith, of the Russian West-
inghouse Company, is in general charge of the exhibit.

>—
INCREASED LIFE OF STEEL-TIRED WHEELS

Increased life of steel-tired wheels is being seeured by the
Boston Elevated Railway Company upon its elevated divisions
by the use of a larger size of tires than was originally adopted
for use under elevated cars. The standard wheel center of the
system 1s 28 ins. in diameter, while the thickness of tire for-
merly used was 212 ins. Now, however, steel tires 3 ins. thick
are applied in re-tiring all wheels, with the result that wheels
go into service 34 ins. in diameter at the tread instead of 33
ins., as formerly.

This results in a considerable addition to the life of tires,
which is of importance owing to the extreme service met in the
operating conditions upon the elevated and underground lines.
The tire wear is very severe, requiring truing up of every
wheel upon the system twice a month; this is done by grinding,
and further truing is resorted to by periodically turning off to
true shape in a car-wheel lathe, a completc description of which
processes, together with the methods of handling the cars and
trucks in such repair work, were presented on pages 464-467
of the March 26, 1904, issue.

The result of the numerous truings, by grinding and turn-
ing, proved to effect a rapid reduction of tire thickness, whieh
resulted in the decision to use the thicker tire. The increased
diameter of wheels by 1 in. did not interfere materially with
established clearances, while it results in providing for a con-
siderably longer service per tire. It is now found that tires
will run about 150,000 miles before becoming too thin to be safe.
As the average mileage per car per day is 150 miles, 1000 days
or practically three years’ service per tire is obtained.

As less than 1-32 in. is removed per grinding, the twenty-
four grindings for each tire per yard do not reduee the tire
thiekness more than %% in. or 54 in., or in extreme cases 34 in.
per year.
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THE UTICA CONVENTION

As this issue goes to press, reports received from the Utica
convention of the New York State Street Railway Association
indicate that it is one of the most successful in the history of
the association. There is a large attendance, and as the asso-
ciation is being favored with clear and cool weather, no more
favorable conditions could be supplied.

A novel feature of the convention is the unique badge
adopted. It consists of a medallion bearing the coat of arms
of the State of New York, which is surrounded by the name
of the association. On the reverse side is a list of the previous
conventions. The medallion is carried on two bars, one bear-
ing the word “Delegate,” or whatever the wearer may be, the
other is stamped “Utica, 1904.” In addition, if the wearer is
an officer of tlie association or a member of the executive com-
mittee, a third bar is attached, marked with the office held by
him. This badge is to be retained, and at each succeeding con-
vention a new bar will be attached with the name of the city
and the year of the convention. The bars or the badges at
future conventions will be furnished by the association. Any-
one desiring a badge in the future can get them from the secre-
tary at $1 each.

The arrangements made for the various business meetings
and social entertainments were perfect, and reflected great
credit on C. Loomis Allen, manager of the Utica & Mohawk
Valley Railway, who, with his corps of able associates con-
nected with this company, were indefatigable in providing for
all the needs of the attendants.

At the close of the session on Sept. 14, the following officers
were elected for the ensuing year: President, C. Loomis Allen:
first vice-president, J. H. Pardee; second vice-president, A. B.
Colvin; secretary and treasurer, W. W. Cole; executive com-
mittee, officers and E. G. Connette, R. E. Danforth, B. B. Nos-
trand, Jr., E. F. Peck.

In this issue it is possible to publish only one or two of the
papers presented and the “Question Box,” but the other papers,
reports and discussions, together with a full report of the meet-
ings, will be printed in the next issue. The “Question Box”

follows:
THE QUESTION BOX
POWER-STATION CONSTRUCTION
No. 1. (a) What is the life of a good storage battery when well taken care

of? (b) Is a floating battery preferable to a booster installed in station?
(¢) How much attention does a battery require?
(a) Charge 6 per cent depreciation. (b) A booster with the
battery is preferable. (c¢) Examination and readings once a day.
CuArLes K. STEARNS.
(a) Without any renewals, 4 to 8 years. (b) Depends on
service. (c) Much or little, depending how thc battery fits the
service, and also the owncr's standard of maintenance.
Jounx J. StanLEy.
(a) The life of a good storage battery when well taken care
of is dependent on the amount of work which it does. A bat-
tery working up to or abovc its capacity every day will wear out
carlier than one worked to its capacity every second day. (b) The
hooster is or is not necessary, according to thc purpose for which
the battery is used. If it is desired to maintain the initial volt-
age under an increasing load, it will be necessary to use the
booster in connection with the battery. (c) The attention which
the battery will require will vary according to the extent to which
it is used. It is safe to say that a storage battery will cost in
timc and material about 7 per cent of its cost price each year if
properly looked after. M. G. STARRETT.
(b) T would submit for your consideration an abstract from a
lecture delivered by me before the Stevens Institute recently, and
published in the “Stevens Indicator.” You will find in this lecture
a comparison between a line battery with shunt wound booster
at the power house, and a series booster without a battery. This,
of course, is a special case. It is impossible to give any general
comparison of the two systcms, on account of the many variable
quantities which enter into the problem, such as the distance of
transmission, the average load, the maximum load, the minimum
voltage permissible, the power house voltage, etc. Tt will gen-
erally be found, however, that the advantageous use of a series
hooster is confined to rather narrow limits. In many cases which
have come under my personal observation, the series booster
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scheme, while quite satisfactory to meet the conditions obtain-
ing when first installed, has soon been outgrown by an increase
of load, and it has been found necessary to install a line battery
later. The question of whether a shunt booster should be ix}«
stalled at the power house in connection with a line battery is
also one which cannot be generally answered, owing to the wide
variation of conditions. It is frequently found desirable to install
such a booster, its use being confined to days of exceptionally
heavy load, while under normal conditions the battery will float
satisfactorily connected directly across the line without boost-
ing. J. LestEr WOODBRIDGE.

No. 2. Is the specific heat of superheated steam constant, and, if not, what
law will give the specific heat of superheated steam at various temperatures
and pressures?

Experiments have proven that saturated stcam is not a true gas,
and that upon the addition of heat the increase of volume is at
first much greater than would be the case with a true gas. After
about 20 to 25 degs. Fahr. of superheat, however, the behavior
of the superheated steam is very close to that of a true gas, and
the ordinary gas governing the relation of volume, pressure and
temperature with a true gas may be used without any appreciable
error. Data are lacking regarding the relations of pressure, tem-
perature and volume with superheated steam at high tempera-
tures, but there is no doubt that the higher the temperature the
closer is the resemblance to a true gas. M. G. STARRETT.

See paper read before the Society of Mechanical Engineers at
Chicago meeting, 1904, on “Potential Efficiency of Prime Movers,”
by C. V. Kerr. Joun .J. STANLEY.

No. From a series of experiments of recent date it has been
shown that the specific heat of superheated steam :s not constant,
but varies directly as the temperature and independently of the
pressure. Mathematically, it is believed to be a straight line
function of the temperature. The one hundred or more experi-
ments carried on by Greissmann would seem to bear out this be-
lief, although he worked only up to 325 degs. Fahr. He estab-
lished the formula:

Sp. ht. = .00222 T's — .116. where Ts is the temperature of su-
perheated steam, and for a mean value between saturated steam
and any degree of superheat,

00222 (Ts — 1)

Sp. ht. = — .116
24

The values obtained from tlic above, checked by observation,
taken in separately fired superheaters, seem to show a value a trifle
high, and in August, 1004, “Power,” George Orrok suggests the
form:

Sp. ht. = .0016 T — .041 as being nearer the actual.

CuarRLEs K. STEARNS.

One company has in its power house one 800-kw 550-volt, direct-cur-
rent generator with compound fields. In the armature there are 800 coils and
800 commutator bars, 12 poles and 12 brush holders. Would like to know the
proper connections to make to balance the magnetic circuits of this machine
and size of wire necessary?

No. 3

It is not practicable to cross-connect this armature, as 80o bars
cannot be divided into six equal parts. In order to cross-connect
a 12-pole generator, there should be six available points of equal
potential which may bc interconnected.

WEestiNngHoUsE ELectric & Mru. CoMpany.

Would suggest that it would be well to obtain from the makers
of this machine a connection diagram, which, presumably, would
give the proper connection. M. G. STARRETT.

TRACK CONSTRUCTION

No. 4. What typc of rail has given the best satisfaction for city service in
unimproved streets, and what troubles, if any, have been met with in the 9-in.
girder rail?

The ASCE standard T. rail has given us the best satisfaction.

J. N. SHANNAHAN.

Standard T-rail. High girder rails, being sidebcaring, tip out-
ward, producing wide gaugc, especially with heavy suburban cars
now commonly used on city streets. The deep wheel flanges of
these cars are liable to cut down the lip of the half groove type
rail, forcing the rail further out of gage or causing derailment by
crowding against gage of opposite rail. Either girder rails should
be discarded in favor of high T-rails or the manufacturers should
be induced to make center-bearing girder rails with heads at least
114 ins. deep on gage line. The recommendations of the Rail Com-
mittee of the National Association Convention of 1goz in favor
of high T-rails should be indorsed by this convention.

M. J. FrencH, Jr.

For unimproved street 60 or 70 1b. T-rail. If street is not paved
trouble has occurred on account of stones in groove.

CuArLes K. STEARrNS.

The girder rail. No cutting of grooves. Grooves break wheels
pulling out. Wagons cut grooves in dirt roads, requiring con-
stant filling in wlere T-rail is vsed. ] W Hicks
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T-rail has given best satisfaction in unimproved streets. Girder
rails in unimproved streets, whether tie rods were used, or
whether they were omitted, have proved troublesome, in that the
rails would not stay to a true gage. This trouble is eliminated
by the use of T-rail. C. LooMmis ALLEN.,

Six-inch Shanghai T best type of rail for dirt or macadam
streets. Question too broad; is semi-groove, full-groove, tram,
center-bearing or Trilby girder rail meant? T. E. MITTEN.

I consider T-rails the best for city or suburban service in un-
improved streets. They are no more of a menace to vehicles than
any other section of rail in a dirt road. They are easier tc main-
tain and make much cheaper construction. W. BoarbdaN REED.

If paving is not imminent, standard T-rail; otherwise high T-
rail. If streets are wide enough to provide driveways alongside
of tracks, so that wagons will not follow rails, T-rail is superior
from every point of view of railway company. If wagons habit-
ually follow rails, there is no satisfactory way to maintain the
unimproved roadway without paving. A. S. KiBBE.

No. 5. Cannot a limited number of standard rail heads be adopted for
paved streets?

Two heights of T-rails and two each of tram-head and grooved
girder rails would seem to be sufficient; either 6 ins. or 7 ins.
high for asphalt pavements, and 9 ins. high for brick and block
pavements. These rails will allow 3 ins. to 4 ins. of concrete
above base of rail. M. J. FrencH, Jr.

We believe so. J. N. SHANNAHAN.

It seems to me that the question of standard rail head for use
in paved streets depends fully as much on the caprice of the
local city government as it does upon the theory and practice of
the railway companies. M. G. STARRETT.

It would be possible and would be a step in the right direction
to design a number of standard rail heads for use in paved streets.

C. LoomIis ALLEN.

Yes, through a limited number of standards. Fish-plates with
standard drilling would be preferable. T. E. MITTEN.

There is no reason why a limited number of standard sections of
rail heads could not be adopted for paved streets, if engineers of
the various street railway companies would get together and
come to some decision upon this subject, and it would be greatly
to the advantage of street railway companies could this be done.
The greatest obstacle in the way of accomplishing this result is, I
believe, the innumerable ideas held, not so much by street railway
men as by engineers or other officials connected with municipal
corporations. If, however, the street railways could decide upon
certain sections, and no other sections were rolled upon special
order, I think the municipal authorities could be forced to adopt
one of a few standard sections. W. Boaroman REEp.

No. 6. What rights has a railroad company in arranging drainage for its
tracks? \Where the company pays for paving between tracks and for a cer-
tain distance on each side, can it claim any jurisdiction in arranging grades
for drainage?

If the authorities granting the franchise neglect and refuse to
establish grades and inethods proper for drainage of the railway
strip, a company has the right to provide drainage for the protec-
tion of its property, and the property and persons of others.

M. J. FrencH, Jr.

Depends almost wholly on statutes governing this point and
varies in different States. In private right of way the drainage
cannot be thrown on abutting property. No jurisdiction, but
must conform to grades approved by the city, State or town engi-
neer. CuarLes K. STEARNS.

They should be allowed to connect to sewers. J. J. STANLEY.

1f the city engineer insists on his grades, none. J. W. Hicks.

Yes. In city streets the street railway company which pays for
paving between its tracks should have absolute right to drain
same, but not necessarily fix grade for such drainage, as it will
have to conform to grade as established by city authorities, which
should be sufficient for drainage. T. E. MITTEN.

I believe the matter of the grading of streets is one solely in
the hands of the municipal authorities, and do not believe there
is any way in which such authorities can be compelled to accede
to the demands of street railway companies. An amicable adjust-
ment of such difficulties as might arise is, in my opinion, alto-
gether the best way out of difficulties that street railways are likely
to meet with in this direction. W. BoarpmaN REED.

No. 7. Which is the better material for paving—Medina sandstone or
granite block?

We are not prepared to say which is the best material for pav-
ing, whether sandstone or granite block, but we do know that all
paving, whether brick, sandstone, granite block or asphalt, along
the line of the railway track is greatly benefited by the use of mar-
ginal protecting strip. This strip, being continuous, distributes the
pounding from the miscellaneous street traffic and from the car
vheel over a large distance, and prevents the disintegration of the
paving in the immediate vicinity of the track, due to the springing
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of the track, and in the discussion of the merits of various pav-
ing the advantages of the marginal protecting strip should not be
lo-t sight of. F. W. SARGENT.

Some authorities claim that Medina sandstone will outwear
granite. If this is so, sandstone would be much preferable, as
its gritty surface makes a much better foothold for horses, espe-
cially in winter weather. It can also be kept much cleaner, and it
does not get greasy and slippery like granite. In heavy vehicular
traffic, in the writer’s opinion, sandstone will not stand.

T. E. MITIEN.

I am not familiar with the merits of Medina sandstone tor pav-
mg purposes, except as I have seen it occasionally in my travels
through the country. I have never seen it compared with granite
block on streets with heavy traffic. I do not believe it will wear
as well as the best of granite block, but probably better than most
of the granite block that is used, there being as much or more
difference between the various granite blocks as there is between
Medina sandstone and the average granite block used.

W. BoaroMAN REED.

If Medina sandstone is specified a specific kind of granite block
should be named in the question. Westerly granite paving blocks
are more durable than any sandstone, and in all other respects are
of equal merit. M. J. FrencH, Jr.

Granite block. CuarLEs K. STEARNS.

Medina block stone. J. W. Hicks.

Medina sandstone. JouN J. STANLEY.

No. 8. What type of rail-joint has proven best in paved streets?

Weber joints. J. N. SHANNAHAN,

Electric welded preferred; Weber joint next. J. J. STANLEY.

Weber joint. Goldschmidt joint in the future.

Cuarces K. STEARNS.

Continuous. J. W. Hicks.

The experience on the lines of this company shows that the
standard 36-in. ribbed plates, having twelve I-in. x 3-in. bolts per
joint, do not offer sufficient resistance to vibration to prevent wear
and loosening of joint and ultimate failure through sagging and
spreading at joint before the life of the rail is exhausted. A type
of plate affording a deeper cross-section than the rail, combined
with the feature of a tie-plate, is preferable. The electrically or
cast-welded joint, provided it secures at least the tensile strength
and rigidity of the full rail, without in any way harming the chem-
ical and physical wearing properties of the rail, in addition to
securing sufficient conductivity for return current, is most pref-
erable. M. J. FreNcH, Jr.

In my opinion, the electrically-welded joint, as used in Buffalo,
or the rivet joint, as used in Philadelphia. T. E. MITTEN.

A railway joint is, and always has been, the greatest cause of
trouble to the trackmaster. To say which is the best joint is
difficult. In New York City, I think o-in. girder rails, angle-bars
36 ins. in length, with twelve holes, have been used for the past
five or six years, and are now failing. They are being replaced
with a continuous joint plate, and this seems to overcome, in a
measure, the trouble had with the other plate. Cast weld joints
have been used to a considerable extent in Manhattan, and many
of them have failed. The electric welded joints have been used
extensively in some quarters, and have held up exceedingly well.
The Thermit welded joint is new in this country and has been tried
experimentally in Manhattan, but not to a sufficient extent to
enable one to judge of its merits. It has the advantage of being
casily applied at a moderate cost, and if it holds well will, I believe,
overcome many of the difficulties under certain conditions.

W. BoaroMAN REED.

No. 9. (a) What is the best method of detecting broken bonds? (b) Is the
electrical drilling machine practicable?

(a) Probably the best method at the present time of detecting
broken bonds or bonds giving defective contact is by the use of
a bond-testing instrument as furnished by R. W. Conant or Ma-
chado & Roller. It is almost necessary to employ some such de-
vice where the bond is concealed. There is, however, a bond now
on the market which is attached by means of solder to the out-
side of the ball of the rail; the use of this bond makes it un-
necessary to use instruments to determine whether the bond is
broken or to what extent defective, as an inspector can by mere
observation determine the condition of each bond and cover
many miles of track per day, and if he examines the bonds care-
fully all doubt as to the condition of the bond is eliminated, which
is not always the case if the bond is concealed and dependence
placed upon an instrument for testing its condition. “Seeing is
believing.”

(b) The electrical drilling machine is entirely practical wher-
ever current is available for operating it. It is not, however,
an economical device where there are only a few holes to drill, as
the investment in the drill is quite large, and should this invest-
ment be charged up to the drilling of holes it would run the cost
considerably over that of drilling the holes by means of a Buda
Track Drill. If, however, there are 5000 or 6000 or more holes to
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be drilled, we should say that the electric drill would pay for itself
in such case and be a paying investment. G. A. Meab.

(a) Looking at them. The best method of detecting imperfect
conductivity is by application of a measuring device that will de-
termine the relative conductivity of the joint and the whole rail,
taking into consideration the conductivity of the bonds and rail
with relation to their composition and cross-section. The con-
ductivity of the joint plates, being variable, should be disregarded.

(b) The principle is certainly practicable. The Ludlow track
drilling machine, manufactured in Cleveland, Ohio, and practically
tested in that city, is a most economical and successful machine
for use on continuous work of any magnitude.

M. J. FrencH, Jr.

(a) We detect broken or defective bonds readily with the
Conant Bond Tester. J. N. SHANNAHAN.

(a) Millivoltmeter and comparison method. (b) Yes.

CuArLES K. STEARNS.

(a) The best method for detecting broken or loose rail bonds
is undoubtedly the electrical method, making use of the varying
resistance of the bonded joint. There are several good instruments
on the market for this purpose. (b) The electrical drilling ma-
chine is certainly practicable. We have used it to quite an ex-
tent on track in New York City. M. G. STARRETT.

The handiest method is by using some portable bond tester, such
as the Conant. By means of Wheatstone Bridge a given section
of rail is compared with the same length of rail across the joint.
A better method would be to determine the drop in the line.

T. E. MiTTeEN.
ta) The Conant machine is very satisfactory. (b) Electric
drilling machines are practicable where current is at hand. When
mounted on a small car so that they can be easily and quickly
shifted and adjusted they are economical, but they are adapted
more particularly to structural work, requiring many holes drilled
in close proximity, than to rail bonding or joint drilling.
A. S. KiBee.

No. 10. What is the better type of bond—the compressed head or the
pin head?

The compressed terminal type of bond will no doubt give more
uniform and satisfactory results than the pin-driven type of bond.
In the pin-driven type of bond it is necessary that the relations be-
tween the diameter of pin, the size of hole in the bond terminal
and the size of hole in the rail be exact in order to obtain the best
results. This condition is not always to be obtained, and is not
necessary with the compressed terminal bond for the reason that
it is only necessary to continue the compression to its limit, in
which case the hole will be thoroughly filled and the terminal
pressed into firin contact with the rail. And unless the terminal
is in firm, strong contact with the rail, the terminal will loosen
up and corrosion will soon set in, thus destroying the efficiency
of the joint. G. A. MEeab.

The “compressed head” type of bond can be made tighter, and
will afford a greater contact surface if a compressor of sufficient
power is used to “head” the terminal in the form of a rivet; a
portable pneumatic riveting plant with electrically-driven com-
pressor, on a small car, being practicable and economical for con-
tinuous work. The “pin head” type does not afford equal area of
contact, as the plug spreads the head of the bond and crowds it
away from the rail. M. J. Frexnca, Jr.

There is no doubt in my mind that the compressed head rail
bond is the best type of rail bond as compared with the pin-head
type. M. G. STARRETT.

We believe the pin expanded head bond the better, though it
not entirely satisfactory. : J. N. SHANNAHAN,

Heads of bonds should be pressed in place, not hammered.

CuarLES K. STEARNS.

Compressed head. J. W. Hicxks.

Compressed head if great care is taken to do a first-class job.
JouN J. STANLEY.

T. A. M1irTEN.
C. Loom1s ALLEN,
Has the soldered type of bond been found to be practical?

iy

S

The compressed head.
The compressed head bond is better.
No. 11.

Soldered bonds have been in practical use in constantly increas-
ing quantities for the past three years, which would seem to
demonstrate that the soldered type of bond is entirely practical.
Many large and important roads have adopted it as a standard
after careful trial. This type of bond is meeting with increased
favor among practical railway operators. G. A. MEgab.

No. 12. What are the advantages, if any, of the soldered type of bond over
that of the compressed terminal bond?

The advantages of the soldered type of bond over that of the
compressed terminal or the pin-driven terminal are many and quite
evident.

First—The type most generally favored is the one which is at-
tached to the balls of the rail, and for this reason is always in a
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position to be thoroughly inspected as to its conditions at any time
without the use of instruments.

Second—The soldered bond will permit of the use of a shorter
bond than is the case with the compressed terminal or pin-driven
bond, and at the same time the same amount if not more flexibility
is maintaincd. This decrcase in length reduces the resistance of
the bond, thereby decreasing the drop across each joint.

Third—The contact resistance between the terminals of the
soldered bond and the rail, as compared with the cross-section is
less than in the compressed terminal or pin-expanded terminal type
of bond.

Fourth—Its first cost is less than that of a compressed terminal
or pin-expanded bond of the same capacity.

Fifth—The cost of installing the soldered bond is less than for
installing the compressed type. Official reports from various roads
show that the soldered bond can be installed at a total cost of from
10 cents to 13 cents, while the cost of installing the compressed
terminal bond is practically twice this amount.

Sixth—The bond can be removed, without destroying, and re-
installed, which is not the case with the compressed terminal and
pin-driven terminal bond.

Seventh—The bond can be applied without the necessity of re-
moving or disturbing fish-plates.

The point has been raised in a few instances that on account of
the bond being exposed it is very liable to be stolen, but careful
investigation of this point has shown that on account of the small
amount of copper in the bond and the difficulty of removing the
hond, copper thieves recognize at once, without actually trying,
that it does not pay to steal this type of bond. G. A. MEeab.

No. 13. Is a concealed bond which has the flexible portion made of cable
as practical as one in which the flexible portion is made of flat strips?

It has been shown that a concealed bond in which the flexible
portion is made of cable and having the wires slightly twisted
together is more practical than one in which the flexible portion is
made of flat strips. The reason for this seems to be from the
fact that the bond in which the cable is used, on account of the
wires being bound together slightly, has a tendency to transmit
any movement in the flexible portion, due to a movement of the
rail, throughout its length, while in the case of the bond composed
of flat strips, as they are not bound together in any manner, tend
to take up all the motion of the joint at some one particular point
of the flexible portion of the bond, thereby decreasing the life of
the bond. These flat strips also become wedged in between the
plate and the rail, and the movement of the rail causes them to
work out between the head of the rail and the fish-plate, thereby
cutting them off. This has been found to be the case in a great
many instances. G. A. Meabp.

OVERHEAD LINE CONSTRUCTION

No. 14. What wood is best adapted to stand the elements, and what paint;
how many coats, and how often should same be painted?

No wood is better adapted to stand the elements than red cedar;
next to red cedar, white pine. As to paint there is no better pre-
servative and no paint more enduring than white lead reduced to
the proper consistency for flowing with pure linseed oil and tur-
pentine. No less than three coats should be applied at the begin-
ning, permitting at least three or four days to elapse between each
coat. Thereafter, one coat of the same material every three years
should be sufficicnt to maintain the wood against decay for an in-
definite period. My opinion is based upon an experience with
wood and wood finish of various kinds covering a period of thirty-
five years. Joun F. OHMER.

Cedar is best wood for trolley poles. As to paint, either a
graphite paint or lead and oil paint are efficient. T. E. MITTEN.

For poles, Norway pine, dresscd and painted, seems to combine
greatest carrying strength and resistance to storms, together with
uniform soundness and resistance to decay. Paints combining
graphite and rubber are most durable for iron work. Pure lead
and oil has given the best results for wood, although a zinc paint
1s gaining in favor. A heavy coat should be applicd before erec-
tion of work and another immediately following. The work
should be given one coat the succeeding year and then one coat
every second year. M. J. FrexcH, Jr

White cedar, covered with two coats of white lead and oil, col-
ored to suit. Painting should be repeated every two years.

J. N. SHANNAHAN.

Locust and chestnut. Red lead. On the coast once in two
years; away from the coast, five years. CHARLES K. STEARNS.

Cedar in this soil. One coat filler, two coats lead and oil—
cvery three years, one coat lead and oil. Joun J. StaNLEY.

No. 15. What is the most economical size of trolley wheel to use on city
and interurban lines?

No. 16. What is the best hanger—a mechanical or soldered clip?

We believe that the best form of hanger to use is that known as
the Type N Round Top Hanger, which consists of a body casting
containing an insulating compound in which is embedded a
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threaded stud. This produces a neat, compact device of one piece
in which the various parts are not detachable—or the Type D
Hanger, similar to the well-known West End form, which con-
tains an insulated bolt and can readily be removed from the hanger
by unscrewing the cap, which is provided with lugs. These lugs,
however, can be clinched over after the hanger has been assem-
bled, thereby preventing any movement of the stud or the un-
screwing of the cap. In order to suspend the trolley wire from
these types of hanger the preference at the present time seems to
be more in favor of a mechanical clamp than a soldered clip. In case
of round wire the ordinary clinch ear or the Walker ear are used
extensively. In the case of grooved or Fig. 8 trolley wire, the pref-
erence seems to be for the mechanical clamp, in which the two
halves are made to grip the wire by means of screws. The use of
solder in connection with devices to be attached to the trolley is
not looked upon with as much favor at the present time as in the
past, as it is very easy to reduce the tensile strength of the trolley
wire by overheating if the soldering is not done with care. Me-
chanical forms of clamps for supporting the trolley wire have for
a great many years proved themselves to be perfectly practical and
safe, and their use eliminates the possibility of injuring the trolley
wire, for the reason just given. G. A. Mgabp.
We have found the soldered clip to give best satisfaction, as the
mechanical ones used by us did not allow for the wear in the
wire and where thin would pull out. W. H. PoucH.
If the question is intended to refer to the relative merits of a
hanger soldered rigidly to the wire, combining an ear in the same
piece with insulators on span wire, it would be preferable to any
of the hangers combining insulating parts in contact with the
vibrating metal of the hanger, as the latter ultimately crumble
from vibration. If the question refers to the relative merits of
soldered and mechanical ears, practice shows the long, deep-
grooved soldered ear to he more economical, as the soldered ear
ultimately breaks and releases the wire, whereas the stiff mechan-
ical ear is more liable to saw the wire in two at the receiving end.
M. J. FrexcH, Jr.
J. N. SHANNAIIAN.
CrarLes K. STEARNS.
Soldered clip. J. W. Hicks.
If soldered without overheating the wire, soldered clip. Prac-
tically, we use mechanical clinch type. JoHN J. STANLEY.
Soldered—especially for high speed. C. LooMrs ALLEN.
No. 17. What is the best method of spacing d. c. lightning arresters along
the line?

The mechanical clip.
Mechanical clip.

We have spaced two to the mile, except in especially exposed
places. In such places we have arbitrarily placed one or two
arresters, as the case might seem to warrant.

C. Loomis ALLEN.

D. ¢ lightning arresters should be located on the feed-in spans
close to the feeder. As the power house is supposed to be suf-
ficiently protected by devices in its immedatc vicinity, its consider-
ation 1s eliminated, the line arresters being intended to protect the
line and cars. Lightning following the feeder would, in part,
naturally be diverted at a feed-in span, as it follows the flow of
linc current. Lightning following the trolley wire, unless reaching
the ground through the car, would have no other outlet except
through the feed-in spans. M. J. Frexcu, Jr.

The spacing given to d. ¢ lightning arresters along an overhead
tine should depend on the configuration of the country through
which the line runs aund the liability to troublc from lightning,
which, of course, is much greater in some sections of the country
than others. Where electric storms are frequent and violent the
d. ¢. lightning arresters should be installed about eight to the mile,
but under any conditions 1 consider there should be at least four
to the mile. M. G. STARRETT.

Depending somewhat on conditions. We place d. c. lightning
arrcsters about 1800 feet apart. J. N. SHANNAHAN.

Every half mile. CHARLES K. STEARNS.

Determined by local conditions, JouN J. STANLEY.

No. 18. How many lightning arresters to the mile in the best practice?
Should more arresters be used in suburban than city lines?

Suburban lines are generally more exposed than city lines, and
should have morc arresters. Six arresters per mile of wire is a
cood rule to follow for suburban lincs.

WestincHoUsE ELeEctric & Mra. Co.

Once every half mile in any case. CHarrLes K. STEARNS.

Every half mile. Joun J. STANLEY.

(a) Every 1000 ft. (b) Yes. J. W. Hicks.

Three arresters to the mile is considered good practice under
ordinary circumstances. Suburban lines, as they traverse country
affording fewer diverting agencies than does a city, require better
protection than city lines. M. J. FrencH, Jr.

Our experience has shown that more arresters shounld be used
in suburban work than on city lines. J. N. SHANNAHAN.
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Four arresters to the mile on suburban lines and two in city
lines. ANONYMOUS.

No. 19. Has it been observed that the presence of a high-voltage transmis-
sion line running along the same right of way with the trolley has a tendency
to relieve the d. c. line from some of the lightning disturbances to which it
would normally be subject?

Lightning seems to prefer the company of a high voltage trans-
mission line to that.of a d. c. line. M. J. FrencH, Jr.
We have experienced less trouble on our d. c. line where it is
paralleled by the 20,000-volt transmission linc. The transmission
line runs on the poles on the opposite side of the tracks from the
feeder line. We are using Garton arresters, and our replace-
ments have been much more frequent on sections not occupied by
transmission lines. C. LooMis ALLEN.
Decidedly so. J. N. SHANNAHAN.
Determination of such a question is difficult. No such tendency
has been sufficiently pronounced to be apparent to the writer.
A. S. KiBBE.
No. We are, however, inclined to believe that the presence of
the trolley line running parallel with the high tension has some
tendency to relieve the strains on the high tension, due to the fact
that the insulation of the trolley is much lower than that of the
high-tension and presents a much easier path to the ground.
B. E. Morrow.
POWER TRANSMISSION LINE CONSTRUCTION
No, 20. Information is requested with regard to the use of aluminum for
a. c. high-tension lines and for d. c. trolley feeders; also for use bare in under-
ground conduit as an auxiliary to the rail return?

The use of aluminum for a. ¢. high-tension lines and for bare d. c.
trolley feeders has given considerable trouble on account of its low
fusing point. Short circuits through cobwebs, kite strings and
large birds on lines carrying 20,000-volt a. c. have resulted in the
fusing of the wires, where copper conductors, carrying practically
the same voltage, have withstood short-cireuniting from limbs and
scraps of fence wire, M. J. FrenCH.

Results good. J. W. Hicxks.

Aluminum for d. c. trolley feeders and rail return not recom-
mended on account of difficulty in making proper joints.

JoHN J. STANLEY.

(a) Aluminum conductors for these purposes have been in use
for a number of years, and seem to be giving satisfaction; their
use is too general to require any extensive argument as to their
wide acceptance. :

(b) Not recommended. The increased cost of conduit for the
larger conductor will probably more than offset the saving in
aluminum conductors. No advantage gained by reason of reduced
weight of the conductors. Aluminum will not ordinarily last as
long as copper underground. Henry Froy.

Aluminum is admirably suited to long-distance alternating-cur-
rent transmission. Its weight being one-third that of copper, ad-
mits the use of fewer poles and farther spacing, thereby lessening
the first cost and chances of insulator lcakage, and at the same time
maintaining a high standard of line construction. The aluminum
on the market to-day is about 20 per cent of copper. when copper
is taken at 98 per cent. hence, to secure equal conductivities it is
necessary to increase the cross-section of aluminum in the ratio of
1.38 to 1. It has been noticed that soon after erection of an alu-
minum line the wire turns black, due to oxidation, and from that
time no apparent change takes place. In an instance under the
writer's observation an 11,000-volt aluminum linc was built across
the tracks of a steam road, and at a point some few hundred yards
distant an iron telephone lead also crossed the tracks, both lines
being some 4o ft. above the rails. It has been noticed that the iron
wire rapidly deteriorated under the action of the sulphur gases
from passing locomotives, while the aluminum wires have suffered
no deleterious effects. Owing to its extreme lightness, aluminum
is also well suited for use as trolley feeders, materially lessening
the strain on poles and crossarms. The lack of experience with
the usc of bare cables in underground conduits makes the ques-
tion one of conjecture to the writer, but from the nature of the
metal it is hardly likely that it would successfully withstand the
action of the salts, acids and gases to which it would be subjected.

CuarLEs E. WADDELL.

Aluminum wire satisfactory for d. c. overhead lincs. No ex-
perience as rail return or a. c. lines. C. E. RoeHL.

The writer has employed aluminum for a. c¢. and d. c. feeder
lines for nearly five years with a high degree of satisfaction. As
compared with copper conductors of equal conductivity they possess
the advantages of: (1) Lower first cost. (2) Less liability to be
stolen.

The principal disadvantages under which aluminum labors are:
(2) Lower temperature of fusibility. (4) Higher coefficient of ex-
pansion.

In the following respects they are to all intents and purposes
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equal: (5) Durability and eost of maintenance. (6) Liability to
damage from sleet. (Aluminum probably enjoys a slight advantage
over copper in this respcct.) (7) Cost of erection, with small prob-
able advantage in favor of aluminum. (8) Proportion between
new and serap values.

A large proportion of the difficulty encountered with aluminum
conductors in recent years is attributable to failure to properly pro-
vide for item No. 4. In thc use of high-tension eonductors of all
linds our knowledge of the requirements has failed to keep pace
with the rapid increase in voltages employed. As a result many
high-tension circuits have been installed with too small a space
between the different legs. With proper provision in these re-
spects the writer believes that aluminum will not suffer in com-
parison with other metals. In a word, the subject resolves itself
into a question of eomparative cost of materials, and this is, of
course, determined by quotations at the time of purchase.

A. S. Kisse.

Aluminum wire has a conductivity of 62 in the Matthiesscn
Standard Scale, tensile strength of 26,000 pounds per sq. in., spe-
cific gravity of 2.68, and is a very durable metal when crected on
pole lines. It is put on the market only in the form of stranded
conductors. Comparing it with eopper conductors of g7 con-
ductivity, and of the same resistance per unit of length, it has
1,505 times the cross-section, 1.25 times the diameter, the same
strength as a copper conductor of 40,000 lbs. per sq. in. ultimate
and .47 the weight of the copper conductor. TIts coefficient of ex-
pansion is about one-third more than that of copper and its co-
cfficient of temperature resistance is the same.

From inspection of the above it will be seen that practically the
same results are obtained either with aluminum or copper, so far
as concerns the two principal considerations necessary in con-
ductors for use on a pole line, e., low resistance and high
strength. The prineipal differences are: (1) Aluminum costs
about 10 per cent less, for the same results. (2) The aluminum
weighs less than one-half as much, thereby causing an additional
saving in the eost of transportation and in maintenance of the
poles, pins and cross-arms. (3) On account of its greater co-
efficient of expansion, aluminum has a maximum sag of about
20 per cent more than copper in spans of customary length. (4)
Aluminum cannot be readily soldered, and mechanical joints are
used in place of soldering. (5) On account of its greater diam-
eter, lead-covered aluminum cables cost more than lead-covered
copper cables.  (6) On account of its chemical nature, aluminum
is almost certain to be corroded if placed underground without
being waterproofed.

The first two items enumecrated above constitute distinct ad-
vantages for aluminum, and have been the cause of the fact that
many thousands of miles of aluminum conductors have been in-
stalled for high-tension transmission and for railway feeders,
since their manufacture began in 18g8. The two most notable in-
stances i the East are the line of The Niagara Falls Power Com-
pany, from Niagara Falls to Buffalo, over which 17,000 hp has
heen transmitted, and the line of The Shawinigan Water &
Power Company. from Shawinigan Falls to Montreal, on which
power is transmitted for 8o miles at a pressure of 35.000 volts.
The earliest installation in this section was that of The Hartford
Electric Light Company, of 36 miles of 342,600 ¢. m. aluminuwm in
1900.

The third item enumerated constitutes a disadvantage where
wires must be crowded closely together on account of greater
liability of wires to cross. In the case of transmission and feeder
systems, this slightly greater sag makes no difference whatever,
except, perhaps, from an @sthetic standpoint. The fourth item
once was a very serious drawback to the use of aluminum, but a
variety of mechanical joints have since been brought out by the
manufacturers of aluminum wire, which are so effective and so
readily applied that what was once a disadvantage has become
decidedly the reverse.

The method of splicing conductors of smaller size than No.
0000 B. & S. gage is to twist them in a McIntyre joint. Larger
sizes are joined by mcans of a right and left handed aluminum
stud which screws into terminals compressed on the ends of the
cable in the factory. A good emergency joint consists of the ordi-
nary dovetail cable splice, without solder. Joints are also made
i the ficld by compressing cast sleeves on the cable by means of
a small portable hydraulic jack, the ends of the cable butting to-
wether in the center of the sleeve. Tap conncctions arc made by
means of aluminum clamps which bolt together on the cable, one
of the lel)lp% carrying a lug into which the tap wire is soldexed
This piece of soldering prcsents no difficulty, becanse the inside
of the lug is tinned before leaving the factory.

The fifth and sixth items show the impracticability of the use of
alnminum for under;,loun(] work. Copper seems to be the only
material posse ssing the requisite pr operties for such work.

Wirriam L. Rose,
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On the Utica & Mohawk Valley Railway Company lines we
have a three-phasc, 20,000-volt transmission line 28.5 miles in
length. Aluminum cable of the size equivalent to No. 2 copper is
used. When the line was originally built the spacing of the wires
was in the form of a triangle, 24 ins. on each side of the triangle.
During eighteen months’ operation of this transmission line, after
construction, there were fifteen short-circuits on the line that
could not be accountcd for. After going into the matter it was
determined that these short-circuits were due to objects coming in
contact with the line, such as limbs or brush, rope, kites, and even
large birds. Early in the spring of 1904 the spacing was changed
from 24 ins. to 52 ins., and since that time there have been no
short eircuits on the line that have not been accounted for. In the
winter of 1903-1904 temperature change in twenty-four hours in this
locality would range from 23 dcgs. above zcro to 32 degs. below
zero, and in onc instance the low point of 36 degs. below zero was
registered. The only breaks that were found in the aluminum line
during the winter were at points in the line that had been weak-
ened previously by some of the unaccounted for short-circuits.

C. Loomis ALLEN.

No. 21. What are the most efficient methods of joining the main con-
ductors and of attaching trolley taps to the main feeders?

In the case of copper feeders of large size the ends of the cables
are very often joined together or spliced by spreading the indi-
vidual wires composing the cables for a foot or more back from
the end and braiding or twisting the wires of the two cables to-
gether and then soldering and taping. This, however, while it
makes a first-class joint if done properly, is not as a rule given the
necessary care and the joint has a high resistance. Another
method is to make use of a feed wirc splicer, which makes it
necessary stmply to bare 5 ins. or 6 ins. of the end of each cable,
insert them in the splicer, heat the splicer and fill with solder.
This produces a strong, efficient and neat union of the two cables.
In case of high-tension lines where small copper wires or cables
are used, probably one of the best methods is to use a connector
similar to the soldered connectors used in joining the ends of trol-
ley wire or some of the various forms of twist connectors. To
tap the feed wire to the trolley wire can hc very readily done by
soldering a 1/0 or 2/0 insulated wire to the feeder wire, and
bringing the tap out to the trolley wire alongside to the feeder
wire, and bringing the tap out to the trolley wire alongside of
the span wire supporting the trolley. The tap is connected to the
trolley by means of a fceder ear of any of the various forms. If
the mechanical ear is used, several taps should be madc to the
trolley at several consecutive poles in order to get the full henefit
of the capacity of the feeder, as the contact which will be obtained
betwcen the mechanical clamp and the trolley wire is very liable
to be less than the capacity of the tap itself. Probably a neater ar-
rangement would be to substitute an insulated copper wirc for the
span wire, attaching one end to the feeder wire and baring the
insulated wire directly above the trolley wire and suspending the
trolley wire by means of one of the various forms of feed-in-
hangers which resembles an ordinary insulated hanger without

the insulation. In bracket construction similar methods as just

given hold good G. A. MEeap.
Clamps—if current density is not too high. The long splice is

always satisfactory. C. E. RoEHL.

TFor feeder taps the most satisfactory device is a two-piece
aluminum clamp with socket and set sercws for tap and bolts to
clamp the other end to the main feeder.

For joints in main conductors, the writer has employed a large
variety of devices, but he has found nothing so satisfactory as a
span wire splice.  This is made by unravelling the ends of cables
for a length of eighteen to thirty inches, depending upon the size
of the cable. The ends are then enmeshed in cach other and the
strands of each cable flattened out along the other end and shaped
up smoothly. One of the wires is then wrapped from four to ten
times around the center of the joint. .\ second wire is then
started lapping the end of the first one. The latter is then cut
close off at the lap, the end turned over and under, and the wrap-
ping of the second wire continued for the same number of turns
as the first, and the process repeated until all of the strands have
been wrapped in succession. The ends of the last two are twisted
together and turned down, and the result is a smooth tapered joint
which is hardly perceptible in bare cable, and after tapping properly
cannot be deuctcd in insulated (ahlc The conductivity of the
joint is about 25 per cent in excess of that of an equal length of
the unbrolen cable‘ and it is stronger mechanically than the un-
broken cable. In thirty-seven strand cable the joint consumes a
length of 2 ft. off each end joined. A. S. KiBBE.

See No. 20 for Dr. William 1.
Soldered joint on feeder ear

Robh's answer.
Crraries K. STEARNS.
For small wires the most casily
factory splice is the MclIntyre twist sleeve;

applied and the wmost satis-
for large cables the
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single piece and the three piece compression joints make neat,
satisfactory and good electrical and mechanical unions.
CuarLEs E. WADDELL.

(a) The well-known mechanical McIntyre joint for size not too
stiff to be twisted, namely up to about No. oooo. For larger sizes
aluminum “compression joints” are furnished by the cable manu-
facturers. The “‘joints” consist of two heavy sleeves joined by
screwing into their terminals a right and left handed stud. Each
sleeve is put on the end of two cables to be joined by hydraulic
pressure, which causes the metal of the sleeve and cable to “flow”
together, making a joint with two or three times the conductivity
of the cable itself. The ordinary wireman's splice, made by twist-
ing the ends of the cable together, may be used, but there results
the loss of several feet of conductor in making this joint, which is
objectionable. Furthermore, the joint is a purely mechanical
one.

(b) Use a copper tap from the trolley to the feeder, and con-
nect to the latter by means of a “tapoff joint,” namely, a two part
aluminum plate clamp, secured to the feeder by set screws. The
copper tap is inserted in a lug of the clamp and secured by set
screws and solder. Henry Frov.

No. 22. What are the advantages and the disadvantages in the general use
of aluminum for such purposes?

For high-tension, a. ¢. work: Disadvantage—ILow fusing point.
Advantages—Minimum mechanical strain on pins and insulators
and line. Lightness and method of joining facilities; quick re-
pairs, one man being able to carry material and make repairs in
a few moments. C. Loom1s ALLEN.

See No. 20 for answers by Dr. William L. Robb and A. S.
Kibbe.

Advantages—Weight, cost. Disadvantages—Size, joints, sub-
ject to corrosion from gases; high expansion coefficient; fuses
readily on short circuit. C. E. RoEHL.

(a) Advantages—(1) The price, as aluminum will be delivered
on the ground for about 1o per cent less than copper having the
same conductivity. (2) Lightness, as aluminum will have about
47 per cent of the weight of copper for the same conductivity,
strength of the two conductors being about the same, thus per-
mitting greater spans and reducing cost of line construction.

(b) Disadvantages—(1) The aluminum will have about 20 per
cent greater sag for the same span, which, under some circum-
stances, is objectionable. (2) The aluminum conductor is usually
made as a cable, in all sizes, whereas in the smaller sizes the cop-
per is a single conductor. In case of short-circuit or arc, a cable
will burn off more easily than a solid conductor of the same con-
ductivity. (3) The greatest objection to the use of aluminum
feeders in connection with trolley work is the liability to galvanic
action between the copper tap and the aluminum feeder at their
point of juncture. If, however, the tap-off clamp has its lug
turned down toward the ground the moisture will drip off, reduc-
ing this risk to a minimum; moreover, the interior surface of the
lug, if tinned, as would be the case when soldered, will almost
entirely prevent galvanic action. The objections argued as to the
effects of greater wind pressures, damage from sleet, increased
charging currents, mutual induction, corrosion, etc., do ot amount
to anything worthy of consideration, as a matter of practical ex-
perience. Henry Frov.

The principal disadvantage possessed by aluminum—and the
objection is more theoretical than actual—is that it has a greater
coefficient of expansion than copper. In high-tension work it is
therefore necessary to space the wires a little farther apart.
Briefly, in conclusion—Of the Go or 70 miles of high-tension alu-
minum lines and 2 or more miles of trolley feeders that have been
vnder the writer’s direct ohservation for the past four years, it may
be said that the metal has been perfectly satisfactory; that it is
easily erected and maintained, and that the building gangs like to
handle it. Experience demonstrates that extraordinary care is
not required in the erection of an aluminum line, nor is the ques-
tion of sag of any practical consequence ; the line is usually drawn
sufficiently taut to present a pleasing appearance and the effect of
wide temperature changes has not proved detrimental.

Crartes E. WADDELL.

No. 23. What is the maximum distance direct current can be advan-
tageously transmitted for the operation of interurban cars

The maximum distance direct current can be advantageously
transmitted for the operation of interurban cars depends upon the
relation of the cost of generating electric current—including all
fixed charges—to the cost of copper feeder lines. Given cost of all
the items which go to make up the cost of producing power, equa-
tions can easily be written which will give the maximum distance
for any specific case. M. G. STARRETT.

Five to 8 miles. JouN J. STANLEY.

From 5 to 7 miles, depending on the frequency of the service
and the grades of the line. It is a question of balancing the
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interest on the copper investment and the saving in line losses per
year. CuAaRLES K. STEARNS.
The maximum distance to which direct current may be trans-
mitted advantageously is not a fixed quantity, but is one which
must be determined for each particular set of conditions en-
countered. It depends upon the number and character of cars
to be operated, grades encountered, service required, cost of con-
ductors and cost of construction, maintenance and operation of
power plants. Generally speaking, of interurban roads handling a
moderate business 10 to 12 miles will be found the commercial
limit without the use of a booster. The writer has operated cars
by direct current for a distance of 30 miles from the power station,
but in cases of emergency only, and the number of cars was very
much reduced below that required by the regular schedule.
A. S. KiBsk.

SELECTION OF ROLLING STOCK
No. 24. Have the semi-convertible cars given as good satisfaction for sum-
mer service as the open cars, and to what extent have double-truck cars re-
placed single-truck for strictly city service?

Semi-convertible cars give as good service, if not better, than
open cars, particularly on account of freedom from accidents to
passengers. CuarrLeEs K. STEARNS.

Yes, practically replaced. Joun J. STANLEY.

No semi-convertibles for us any more. We are replacing single
with double trucks. J. W. Hicks.

In the first place, this question is, until analyzed, difficult to
answer. There is at the present time but one make of semi-con-
vertible car—i. e., the car original in name and original in con-
struction to the degree of providing interior length of seating
arrangement transversely and aisle width equivalent to within 4
ins. of the overall width of the car body at belt rail, and at the
same time providing for opening the entire window space between
posts, rails and letter board. I appreciate that there are cars of
many makes masquerading under the alias “Semi-Convertible,”
but if you investigate you will find in each and every instance a
case of the old-timed, old-fashioned car of the drop sash variety
and the ‘“‘semi-convertible” feature is semi-convertible in name
only.

Now, having described what I am writing about, I will proceed
to the question. The ‘“semi-convertible” car has in many instances
given not only as great, but greater satisfaction than open cars;
where this satisfaction is apparent is in cases where suburban
runs are concerned, exclusive of excursion travel. Generally
speaking, all suburban roads operate at a rate of speed at times
from 20 to 30 m. p. h.,, and even more. Riding in a typical open
car at any such speed, irrespective of the actual temperature, is
highly uncomfortable, owing to the excessive breezes. Side run-
ning-hoard steps from the standpoint of accidents are an ob-
jection (some city railways even now going to the semi-convertible
car on this account alone), even at the average rate of speed of
city cars; they are infinitely more dangerous on high-speed su-
burban roads, and more seriously uncomfortable for egress and
ingress where “slopping” of the roadway sometimes fixes the
starting or landing point for a passenger several inches lower than
the head of the rail.

I do not pretend to state that the semi-convertible car will en-
tirely supplant the open car. In some cities, even without consid-
eration of the accident portion of the proposition, open cars will
forever be a factor; the average city populace will not accept the
“large window, virtually an open car” gold brick, and may insist
upon the open car to the point of becoming demonstrative. On
the other hand, for excursion and park travel, I doubt the economy
of hauling the crowds naturally assembling in the semi-convertible
car when it can be so much more cheaply handled with the large
seating capacity open car. My answer briefly is both “Yes” and
“No” under the condition explained.

Double-truck cars have very largely replaced single-truck cars
for city service—more largely, possibly, than many people im-
agine. I know positively of the product of one quite large car
builder who ten years ago was turning out 9o per cent single-truck
cars, and 10 per cent double-truck cars; for the last three years
the average has been directly reversed to over go per cent double-
truck cars and less than 1o per cent single-truck cars, and I have
110 reason to believe the situation is different with the output of
cars by builders other than the one I have in mind. Within the
past eighteen months two large systems in the East have “ex-
perimented” in going from double-truck cars back to single-truck
cars under grade and power conditions a trifle more severe than
anything I know of, and I am watching it carefully. Before the
publication of the next question box there may be some interesting
developments in this direction. W. H. Heurings. Jr.

Referring to semi-convertible cars—For high-speed suburban
and long interurban roads, open cars with side steps would not be
popular. The writer has built semi-convertible cars since 1880, of
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various types and descriptions. He was instrumental in assisting
Mr. Brownell in getting up the first type of semi-convertible cars
and has had all opportunities to follow the semi-convertible cars
since that time, and there is no doubt in his mind that the semi-
convertible cars will increase in popularity, especially for long
stretches and high-speed interurban service; and the simplest in
construction that will neither disfigure nor interfere with the
practical construction of the car will be the winner. This ques-
tion in reality can better be answered by a railroad operator than
by a car builder. Peter M. KLING.

I have found that semi-convertible cars have given universal
satisfaction to the public, to our employees and to our company,
and I would prefer them, in this climate, to open cars. In summer
they are as pleasant and airy as an open car, having the further
advantage that if a sudden change of temperature or a storm oc-
curs the car can be made into a closed car quickly. In winter they
have been found to be warm and comfortable, and no difficulty
whatever to heat them.

At all times you have a good broad aisle in the car, without re-
ducing the width of your seats, and they are considerably lighter
than a box car of the same length of body. On the Utica & Mo-
hawk Valley Railway we have had them in use since the fall of
1901, and have found them so desirable that our orders for new
cars, since the first ones were placed in operation, have been to
duplicate our first orders. C. Loomis ALLEN.

No. 25. Has any practical type of power brake been developed to take the
place of air-brakes?

The Westinghouse traction brake is to our minds the most prac-
tical type of power brake developed to take the place of the air
brake for electric equipment. F. W. SARGENT.

From what I have secen lately, I am satisfied that there will be
a hand brake exhibited at the convention that will be of great in-
terest to railroad managers and operators. This brake has great
advantages over the ordinary hand brake. It will apply the brake
100 per cent quicker than any other hand brake on the market, and
will furnish 100 per cent more power in stopping the car.

Perer M. KrinG.
From experience—No.
J. W. Hicxks.

Fair results from a rope drum brake developed by a local in-
ventor. Joun J. Staniev.

No. 26. What is the difference in current consumption of two and four-
motor equipments?

If you believe the inventors—Yes.

Sixteen-ton four-motor equipment required 270 kw per car mile;
ten-bench open car requires 1.67 kw per car mile. Both in city ser-
vice. ANONYMOUS.

Fifteen to 20 per cent more current for the same weight of car or
load and same speed. CuARLES K, STEARNS.

With the same weight of car body and trucks and same horse-
power rating of motors, the current consumption will be approxi-
mately 10 per cent less for two motors than for four, owing to
lower weight and higher efficiency of larger motors.

WESTINGHOUSE ELECTRIC AND MANUFACTURING COMPANY.

No. 27. What is the best method of determining the life of motor parts?

By mileage record. J. N. SHANNAHAN.

Generally from record of car-miles run.

Joun J. STANLEY.

By numbering the parts and keeping a card record of the repairs
on each car. CuARLES K. STEARNS.

No. 28. What type of snow-plow has given the best satisfaction for city
streets

McGuire.

Side wing plow.

On streets having single track—the nose plow. On streets hav-
ing double track—the shear plow. The plow that has proven best
to me is the stcel plow built by Smith & Wallace. The principle
of the plow is to fight or buck the snow with the truck and not
with the body. If therc is any room to push the snow from the
track this plow will do it. 1In this locality, in the winter last
past, we had 142 days consecutive sleighing. We think we know
something about snow and snow plows.

Joun J. StANLEY.
J. W. Hicks.

C. LooMIs ALLEN.
No. 29. (a) Are electric hcaters economical? (b) What other system is

more efficient and convenient?

(a) Electric heaters have not proven economical with us. (b)
Hot water heat is much more cconomical and efficient, though
possibly not quite so convenient to operate.

J. N. SHANNAHAN,

(a) Tf hy economical is meant the measure of actual cost of
heating cars as compared with other methods of heating the same
cars, electrical heaters are not economical. But when the other
features of clectric heating are taken into consideration, viz.: Ab-
sence of coal gas, ashes and dirt from the car; the saving in room
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by using the electric heaters, and the ease with which the heat is
cut off or turned on to the car; these are the features which more
than counterbalance the actual increase in the cost of producing
heat. (b) In my opinion there is no other system more efficient,
when all things are considered, and none as convenient.
M. G. STARRETT.
(b) Hot water gives a more even temperature per car and prob-
ably at less cost. C. Loomis ALLEN.

(a) No. (b) Hot water more efficient, but not so convenient
as electric heaters. CHARLES K. STEARNS.
(a) No. (b) None so convenient. Efficiency (?).
J. W. Hicks.
(a) No. (b) Stoves. Joun J. STANLEY.

No. 30. Have any experiments been made, or any one had experience with
hot-water heaters, and if so, what has been the difference in expense between
them and electric heaters?

Yes, the difference is very marked, and entirely in favor of hot
water heat. (See answer to Question 29.)

' J. N. SHANNAHAN.

Utica & Mohawk Valley Street Railway Company uses hot water
heaters. CuARLES K. STEARNS.

No. 31. Viewed from the standpoint of maintenance, which is preferable:
the split or solid gears?

Solid gears.

WESTINGHOUSE ELECTRIC AND MANUFACTURING COMPANY.
BLOCK-SIGNAL SYSTEM

No. 32. Which is more reliable:
by hand?

Automatic, properly installed and regularly inspected and main-
tained. CuARLES K. STEARNS.

An automatic signal that sets “‘danger” when out of order is as
reliable as hand. Otherwise hand signals. J. W. Hicks.

I believe that signals operated by hand are the better kind. We
have never had any experience with automatic signals, but have
operated hand signals for several years and they have proven very
satisfactory. I would prefer them to automatic signals, as the
motorman is compelled to stop in order to operate the hand signal
and depends solely upon himself for the proper operation of the
same, and not upon the car, trolley or other mechanical device
which may get out of order as is the case with automatic signals.

Frank J. GERDON.

No. 33. Is there a satisfactory automatic block-signal system used that will

take care of any number of cars passing through the same block?

A signal manufactured by Eureka Automatic Electric Signal
Company, Lansford, Pa., claims to do so. It might be well to
have a representative of that company answer the question.

W. H. PoucH.

Almost every record of “patents issued” which appears in the
STREET RAILWAY JOURNAL contains one or more patents of block
signals for electric railways. Hundreds of patents have been issued,
and it is safe to say, from a standpoint of practical and economical
railroading, 9o per cent of them are absolutely worthless. Almost
without exception, electric railway signal companies have failed to
receive sufficient encouragement to warrant any extensive or per-
manent organization. They come and go and are soon forgotten,
simply because their signals fail to cover the absolutely essential
requirements. A reliable counting device which protects a plu-
rality of cars passing throngh a block together has been the worst
stumbling block so far; another, is the circuit-maker or device for
operating the controller when the cars enter or leave the block.
These two, which are important features of “Fureka Signals” are
proving highly satisfactory in service, and this is due entirely to a
total lack of complications in either mechanical or electrical con-
struction.

The circuit-maker has no mechanically operating parts, and the
counting device in the controller is a ratchet-wheel which operates
forward one notch for each car entering the block, and backward
one notch for each car which leaves the block. The targets are
convenienitly placed so that the motorman always gets his signal
in front of his car. TIntermediate targets are also placed in each
block. These intermediate targets are in series with the target
which allows the car to enter the block. If, for any reason, a car
enters the block against cars already in the block, the intermedi-
ate targets are set to danger, warning the motorman, even though
he is half way through the block.

Points to be emphasized: Positive in operation. Reliable in all
kinds of weather. Regular cars need signals only; extra cars
can be sent out and called in without notice to other cars on line.
Targets indicate direction cars are moving. Any number of cars
can follow cach other through a block. First car in sets “control
target” at near end of block and “danger target” at distance end of
block. TLast car out sets the signals to “clear.”

A great deal of time has been spent developing and improving
“ILureka Signals,” and to-day an installation can be furnished which

automatic signals or those manipulated
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covers all requirements and is at the same time comparatively
mexpensive.
Eurexka Automartic ELECTRIC SiGNAL COMPANY.

No. 34. Are telephonic train orders satisfaetory?

We have used the telephcone for ten years, and never have we
had a case of misunderstznding the orders. In connection with a
dupliograph would consider it perfectly reliable.

W. H Pouc.

Yes. If triplicate records in the telephone booths are regularly
kept and inspected by the dispatcher every day.

CrArLES K. STEARNS.

They are to us. J. W. Hicks.

In my opiuion telephone train orders would not prove entirely
satisfactory. It seeems to me there would be great possibility for
a misunderstanding of orders, especially during cold or stormy
weather.  In the event of trouble it would also be very difficult
to get at the facts of the case, as there would simply:-be one man’s
word against another’s Fravk J. GErnon,

OPERATION.
ACCIDENT DEPARTMEN'T

No, Where and when should derailing switehes be

steam railroad erossings?

35. used, cxeluding
Derailing switches, besides being used at steam railway crossings
at grade, should be used where practicable on any grade above 8
per cent where there is danger, should a car become unmanageable
on the grade, of this car plunging down an embankment, colliding
with a car on another line or running into buildings on the street.
Care should be taken, however, that the derailing switch should be
so constructed that the car, instead of being simply diverted from
the main rail, should be carried up a sufficient grade in the oppo-
site direction to check its momentum. J. N. SHANNATIAN.
All railway crossings at grade should be protected by derailing
switches; also such other points as local conditions may require.
Fraxk J. Gerpon.
In most cases, steam railroad crossings should be protected by
derailing switches placed 75 ft. from the first rail of steam railroad

track. T. E. MirTEN.
No. 36. Give experienece with aceidents with derailing switches.

We have had no accidents at derailing switches, but at one time
we had a narrow escape. At that time there was installed on the
Hagaman Line at the foot of an 8 per cent grade a derailing switch
which was closed by the conductor when the car was descending
the grade. During a slest storm the rail was in a very bad condi-
tion, and the crew of the car ascending the grade, being aware of
this fact, closed the derail and left it closed. The car descending
the grade became unmanageable, due to some trouble with the
brakes, and passed over the derail at a high rate of speed. If this
derail had been open the car undoubtedly would have gone into one
of the line poles and caused a serious accident. This derail at that
time was not furnished with a track running up a grade in the
reverse direction in order to stop the momentum of any car which
would become unmanageable on the grade.

J. N. SHANNAHAN.

During the year ending June 30, 1904, we had forty-nine cases of
cars leaving the track at the derailer. Of these fortyv-nine cases
forty-four have resulted from the neglect of the emplovee to hold
the derailer handle firmly until the car had passed the switch.
three have been the result of the motorman forgetting the location
of the same, and two the result of the conductor dropping the handle
to avold a possible collision with a <team train.  The number of
claims for personal injury caused by cars leaving the track at the
deratling switch has been very small: mn fact, there have been only
two cases of personal injury from this cause during the period
above mentioned.  There has, however, been considerable damage
done to the property of others, such as broken pavement or curb-
stone, a broken crossing gate or collision with vehicles from the
sudden and unexpected derai'ment of the car. There is one objec-
tion, however, to the derailer that is of considerable moment, and
that is the accident happening from passengers getting off the car
as the same is about to start, during the absence of the conductor
at the handle.  On a closad vestibuled car it is physically impossible
tor the motorman to see whether the rear platform and steps are
clear without getting off his car. and this is more especially true
when the aisle is crowded or the front vestibule curtained at night.
We have had several instances of passengers having been in the
act of stepping from the rear platform to the lower step in alighting,
entirely out of the line of vision of the motorman on the front end
of the car or the conductor at the derailer handle, when the car
started, and they were thrown to the ground. As far as the pur-
pose for which the derailer was invented is concerned. it practi-
cally eliminates the possibility of a collision between an electric
car and a steam train. R. B. Hamirton.

Very few accidents occur at derailing switches other than derail-
ment of car. T. E. Mirren,
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No. 37. Have you used the premium system with your employees for
avoiding accidents; if so, what percentage have the accidents been reduced?

We have used the premium system with our employees; a slight
decrease in accidents resalted. T. E. MITTEN.

No. 38. Ias not the praetice of giving premiums to conductors and motor-
men for avoiding aceidents made them ecareless in reporting slight aceidents?

Under the system of giving premiums, trainmen are inclined to
be careless in reporting accidents. T. E. MiTTEN.
No. 39. What is the best method of training employees to avoid aceidents?

The best method of training employees to avoid accident is to
take up each accident immediately after it has occurred and fix the
responsibility definitely after careful investigation. Meetings of
the men should be held and these things should be discussed, so
that all will be fully conversant with the rules of operation and
what 1s expected of a mau who is in responsible charge of a car.
Too much care cannot be used in the selection of employees and in
their training and examination in the operating rules.

J. N. SHANNAHAN.

The best method of training employees to avoid accidents is care-
ful supervision and the administering of punishment for the slight-

est infraction of the rules. T. E. MITTEN.
CAR HOUSES

No. 40.. What is the best design for a car hoause?
Pits all over and twice as large as service calls for.
ANONYMOUS.

Fireproof construction, concrete and steel, subdivided so as not
to include more than 5000 sq. ft. of floor space.

Joun J. STANLEY.
EMPLOYEES

No. 41. What has been the benefit, if any, of forming an assoeciation among
employees?

The principal benefit in forming an association among the em-
ployees is that the officials and the men can come to know one an-
other in a friendly and social way, and are thus enabled to take up
a great many subjects in an informal way which are a benefit to all
concerned. The employces who are banded together to advance
the interests of the corporation for which they are working and to
mutually protect themselves against sickness and accident take
more interest in the welfare of the road than if they were simply
working as individuals. J. N. SHANNAHAN.

A good thing here. J. W. Hicks.

(1) To assist members of an association in times of sickness and
death in such a way that the afflicted will realize it is not charity,
but a duty, that the association has to perform. (2) To promote
vood fellowship among the employees. (3) To throw in the way
of members of the association a few periodicals that will show to
them that there is a future ahead of them if they will but be ambi-
tious and work. C. Loonmis ALLEN.

An association among employees tends to create a feeling of good
fellowship and of loyalty to the company. T. E. MITTEN.

No. 42. (a) Can assoeiations of employees be made sufficiently attractive to
take the place of union organizations? (b) Can a successful benefit fund be
established by contributions from employees alone without assistanee from the
company? (c) If so, would not sueh a fund be more appreciated by the men
than one on whieh they had reeeived assistanee? (d) Would not a written
examination at the end of caeh year of all conduetors and motormen em-
ployved during the year, somewhat in the nature of the competitive eivil service
examination, be the best method of determining seniority?

(a) An employees’ association can be made more attractive than
a trade union organization. for the reason that the policy of the
association is dictated by men whom they know and are in daily
touch with, rather than by outside influence which is foreign and
unknown to them. (b and ¢) A successful benefit fund could
doubtless be formed by contributions from the employees, but we
believe in the company contributing, for the reason that the em-
plovees in this case realize that the company is as much interested
in the success of the association as they are. (d} I do not think
that seniority should be determined by the results of competitive
civil examination, for the reason that long and faithful service.
granting a man is competent, should be recognized in railroading
as well as in any other profession. J. N. SHANNAHAN.

Associations of employeees, we think, can be made sufficiently
attractive to take the place of union organizations.

T. E. MITTEN.

(a) Not in a citv so strongly union as Rochester. (b) We
are doing it.  (¢) Doubtful. (d) The best motormen in many
cases are unable to read or write. J. W. Hicxks.

No. 43. \What is the best method of diseiplining employees?

The Brown system, with such modifications as are necessitated
by local conditions. J. H. SHANNAHAN.

We believe in reprimands, and. in continued disobedience, dis-
missal. J. W. Hicks.

Beg to advise that the best method for disciplining emplayees
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is to have all work done systematically. Where there is no system
there can be no discipline. Peter M. KLING.

We have tried disciplining by letter, but find this method not so
satisfactory as disciplining by the superintendent at his office, where
men are called up on charges. T. E. MITTEN.

No. 44. Give experienee of the merit system in eonneetion with discipline
of employees.

Our experience with the merit system in connection with the
discipline of employees has heen very satisfactory.

J. N. SHANNAHAN.

No. 45. Docs the merit system entdil extra office expcnse, and to what

exlent has it helped discipline?

The merit system does not entail any extra office expense.

. J. N. SHANNAHAN.

No. 46. Do all roads subjeet their intending employees to a physical ex-
amination?

.All roads should subject their intending employees to a phy-
sical examination for the reason that the office which employs a
man is not sure that he is physically able to perform his duties
until a conipetent surgeon has certified to that effect.

J. N. SHANNAHAN,

We subject all intending employees to a physical examination.

T. E. MITTEN.

We do. J. W. Hicks.

No. 47. What benefit or cheek has resulted in the securing of bonds from
employees?

Many men fear hond companies attaching their homes.

J. W. Hicks.

No. 48. Should conductors furnish bonds, and if so, who should pay the

premium?

The better system is compelling.a moderate sized deposit—$z0
or less. J. W. Hicks.
Only such conductors as have a large belt are required to furnish
bonds, the premium being paid by the company.
T. E. MirTEN.
FARES ON INTERURBAN RAILWAYS
. No; 49. What is the best method of collecting and accounting interurban
Ares
All fares collected on interurban cars, and also those collected
upon city cars, should be along those lines which afford expediency
to the conductor and at the same time provide a separate accounting
for each fare collected, thereby enabling the conductor to make
settlement with the comnany upon the basis of fares collected and
recorded. This can only be done by a register system that registers
and indicates, separately, a multiplicity of fares.
Joun F. OuMER.
We insist upon passengers buying tickets at agencies.
J. W. Hicks.
With this company the plan of ticketing one way or round trip
and collection of cash fare for one way trip to passenger’s destin-
ation has been found quite satisfactory. All tickets are recorded
on fare registers. Conductor’s trip sheets show denomination of
tickets collected, and these are compiled by auditor on daily report,
showing scparately all denominations of tickets and cash fares
collected, together with total revenue from each conductor.
T. E. MirTEN.

No. 50. Are there any data available to show the percentage of tickets used
to tickets sold, and what is a fair per cent of shrinkage?

No data available. There being no inducement to purchase
tickets in Buffalo, the numiber used is very small and for con-
venience of carrying only. Difference on some interurban lines of
this company varies from 3 to 10 per cent, but tickets being valid
indefinitely. this doesn’t preve that they will not be prescnted at
some futire time. T. E. MrrTEN.

PARKS AND PLEASURE RESORTs

No. 51, Is it betler to operate all attractions at parks or to induce out-

siders to put them in on a pereentage basis?

Are any pleasure parks self-
sustaining or can they be made so?

Pieasurc parks adjacent to cities where attendance is good, num-
bering from 3000 people up daily, are more likely to support attrac-
tions operated by outside parties on a percentage than parks with
smaller attendance.  Thasc attractions, being operated by experi-
enced persons in that line of husiness, are more likely to be main-
tained economically than if managed by the railway company, as
the Tatter would have to pay high salaries to experienced attendants.
The average pleasiure park with a daily attendance of 5000 or over
should be casily made self-sustaining. T. E. MiTTeN.

No. 52. What is the most cffective method of advertising, for the least
capense?

Exchange transportation for news matter in papers.

J. W. Hicks.

The most effective method of advertising is the most expensive,
as the gquality of advertising is nsually measured by the cost. News
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paper advertising by insertion of display ads of one-quarter to oe-
eighth page and accompanied by reading notices in the same publi-
cation are usually of the greatest benefit. Billboard advertising
with large spaces liberally distributed is also of much benefit, and
advertising in car windows where practicable is another good
mcans of reaching the public. T. E. MITTEN.

REPAIR SHOPS

No. 53. What is the proper test to give equipment before leaving the shop
for service?

Assuming the fields and armatures to have been properly tested
before equipment is mounted, a test should be made to ascertain
if niotors have been properly connected, and car given a trial rumn,
to test brakes, etc. When the facilities are at hand it is desirable
to take temperature of motors and readings of voltage and current
consumption during the experimental trips.

J. N. SHANNAHAN.

High voltage, then regular running test.

Joun J. STANLEY.

Straight air brake equipment may be tested before leaving the
shop in the following manner: When all the piping has been fully
completed, pump up the maximum pressure in the reservoir, leav-
ing the operating valve haundles at the releasc position. The cocks
in the reservoir pipe at the operating valves and governor should
then be closed and the pipe disconnected at these points. The
reservoir pipe should then be thoroughly blown out by opening these
cocks, the piping having been previously sprung to one side to give
free exit to the air. It is well to exhaust a full tank of air through
each one of these cocks. These joints should then be reconnected
and the above cocks opened, while the pipe leading to the brake
cylinder should be disconnected at the union placed near the cyl-
inder. With both operating valve handles in relcase position,
full pressure should be pumped up in the reservoir and discharged
through the disconnected union by applying the brake in full emer-
gency at both operating valves simultaneously. 1f only one valve
were open at a time foreign matter might readily blow past the ori-
fice of the branch leading to the brake cylinder and consequently
not be discharged from the pipe. Having blown out the piping
in this manner, full pressure should be pumped up throughout the
svstem and every joint tested by painting it with soapsuds. When
all leaks have been stopped, the piping should be securely clamped
to the car to avoid vibration. In testing the brake equipment on
trams by means of air plants or with a motor car, the following
method is recommended: After the hose couplings arc all united
and the angle cocks have all heen opcned the air should be turned
into the train pipe. Wnen ample time has elapsed to insure a
sufficient train pipe pressure the train should be examined and all
leaks stopped. After this the hrakes should be applied, piston travel
adjusted where necessarv, and any defective brakes repaired or
carded according to the rules of the road. In making car and shop
tests of automatic brakes it is advisable whenever possible to have
a motorman’s brake valve with which to apply and release the
brakes. In every case thie levers and pins which go to make up
the foundation brake rigzing should be carcfully inspected.  Piston
travel should invariably be adjusted before the car leaves the car

house. Jos. R. ELLicoTT.
No. 54. What is the best method of keeping shop record of cost of main-
tenance: hodies, trucks and motor?

trucks and motors
J. N. SHANNAI AN,

Card index. Joun~ J. STANLEY.

No. 55. Considerable trouble has been experienced with broken car axles
irom crystallization, espccially during cold weather. The axles break either
at the end of the key way or at the shoulder next to the journal bearing.
We would like to know the cause; also, if salt water getting in to a small
check will cause it to spread or decpen? From the appearances of some of
the breaks, those are the indications. Also would like to know which grade
of steel is considered best for car axles?

No. 56. Which is productive of the best results—pit work or overhauling
from above?

Individual record of bodies,

Overhauling from above. J. N. SHANNAHAN.
Use pit work only. Jouwn J. STANLEY.
I have found that overhauling from above gives better results.
Defects in trucks. body and motors are more readily discerned.
C. Loomis ALLEN.
No. 57. Ts it best to overhaul cquipment by mileage?
J. N. SHaNNAITAN,
Joun~ J. STANTEY.

Ungquestionably.
No.
SNOW REMOVAT.

No. 58. What amount of snow can the eity authoritics demand removed?

They can demand all
another question.
Depends on the ordinance and franchise.

removed, it how much  they get is

1. W. Hicks

T. 2. Mirren
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No. 59. What is the best form of organization of snow fighting forces?

You cannot rely upon organization where snowstorms come up
quickly. Then it is a case of up and at it with the first men you
can find. J. W. Hicks.

Switch cleatters and shovelers in large systems come under Way
and Structures Departmert; snow plows under Operating Depart-
ment. Switch cleaning work should be divided in sections, each
in charge of a foreman who will require no orders for getting out
other than the condition of weather. T. E. MITTEN.

TRAFFIC DEVELOPMENT

No. 60. Has it proven beneficial in moderate sized cities to largely in-
crease the number of cars during rush hours over the ordinary times of
day?

No; unless it rains or storms. J. W. Hicks.

No. 61. What has been found to be the best method of advertising to
develop traffic?

This question in answered in No. 52. T. E. MiTTEN.

No. 62. What has been the experience with the use of trailers as regards
accidents, and have they proven more satisfactory than the use of larger cars
with no trailers?

We are “compelled to put three men on a train—two on a large
car. J. W. Hicks.

The use of trailer cars on surface roads inside of cities will cer-
tainly increase accidents. I have seen this demonstrated on both
cable and electric roads. PeTER M. KLING.

Trailers, in our opinion, have decreased the number of acci-
dents. They have proven more satisfactory than the use of large
cars with no trailers. T. E. MiTTEN.

No. 63. Does not the use of trailers increase the number of derailments?

Not if heavy truck is used under trailers.

J. W. Hicks.

Trailers certainly add te the increase of derailments.

Perer M. Krine.

We cannot see that the use of trailers has in any way increased
the number of derailments. T. E. MrIrTEN.

No: 64. Should the extra list be a revolving one (i. e., after an extra has
had work, should he go to the bottom of the list and work up again)?

The extra list should be a revolving one on all roads which
carry more than fifteen extra men on each end; otherwise the ex-
tra men at the bottom of the list get so little work that it will be
very difficult to induce a competent man to stay in the employ of
the company. J. N. SHANNAHAN.

The extra list should be a revolving one. After an extra has
had work he should go to the bottom of the list and work up
again. T. E. M1TTEN.

WHEELS—CHILLED IRON, STEEL-TIRED, FUSED WHEELS

AND SOLID

No. 65. Would not the trouble, which was experienced by many roads
during the past winter, of motors dragging on the ice, be eliminated by the
use of 36-in. wheels?

I think so. Tt seems to me that with the large motor equipments
now being used it will become necessary to increase the diameter
of wheel to get proper clearance at bottom of motor. We experi-
enced considerable trouble during the past winter with snow and
ice, and also some trouble with pavement in city streets heaving
badly, allowing motors to drag. This trouble could be largely elim-
inated by the use of a 36-inch wheel. J. N. SHANNAHAN,

I am personally much opposed to 36-inch wheels. 1 believe to-
day that strong efforts should be made to induce the manufactur-
ers of motors to make a motor that will operate on a 30-inch diam-
eter wheel. This would he a great convenience to the public, and
would help the railroad to reduce accidents, and would facilitate
passengers in getting in and out of cars. Perer M. KLING. *

Certainly. But that means a double step.

J. W. Hicxks.
No. 66. What are the relative merits of steel and cast-iron wheels?

The steel tired wheels, with flanges and treads now in use, are

probably safer, but the cast iron wheels are cheaper.
J. N. SHANNAHAN.,
No. 67. (a) How does the life of cast-iron wheels compare with steel-tired,
fused and solid-steel wheels? (b) Is not the cost of maintenance per mile in
favor of the cast-iron wheel?

(a) Very favorably. (b) We have not had the steel-tired
wh.eels in use long enough to give the exact figures, but the indi-
cations are that the cost per mile will be in favor of the cast iron
wheel. " J. N. SHANNAHAN.

No. (8. Is not a 550-Ib. double-plate cast-iron wheel as safe to run under
our modern interurban cars as the steel-tired wheels now being used?

Do not think so, unless the special work will permit of the use
of an M. C. B. wheel-tread and flange.

J. N. SHANNAHAN,
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No. 69. What is the principal cause of wheels being flattened on air-brake
interurban cars?

Untrained motormen. J. N. SHANNAHAN.

Applying brakes with ieaves or grass on track causing skidding.

J. W. Hicks.

The cause of wheels being flattened on air brake interurban cars
is undoubtedly due to the fact that the brakes are not released soon
enough to prevent locking of the wheels, as wheels cannot be flat-
tened unless tliey slide. F. W. SARGENT.

We believe that the principal cause of flat wheels on air brake
cars in interurban service is a braking pressure that is too great
for the average condition of the rail surface. It is a well recog-
nized fact that cars equipped with four motors can be braked up to
considerably over 100 per cent of the light weight of the car, includ-
ing trucks and motors, provided the rails are in good condition
and sand is freely used; when, however, the rails are in a slippery
condition a much lower pressure is sufficient to cause skidding of
the wheels. The proper pressure to use depending so largely on
the condition of the rail resolves the whole matter to the question
of good judgment on the puart of the motorman. Many wheels are
damaged by improper use of the air pressure by the motorman.
For example, it is a common thing in making a stop to let about
5 pounds of air into the cylinder, increasing it at frequent intervals
by 5 pounds additional at each interval until when the car comes to
a standstill there is a large pressure in the cylinder. This is exactly
the wrong way in which to use the brake pressure. As the speed
decreases, the cylinder pressure necessary to obtain a suitable brak-
ing power becomes less. Jos. R. Ecrricort.

Ease and speed of application of brakes, speed and weight of cars.

A. S. KiBBE.

The principal cause, in my opinion, is a too vigorous application
of the air by inexperienced or careless motormen.

FraNk J. GERDON.

No. 70. What are the causes, all of them, of flat wheels?

Sliding, worn through chill, shelled out spots, and from mechani-
cal causes, such as bolt or nut getting in gears, etc.

J. N. SHANNAHAN.

Some of the causes of flat wheels are: Defects in casting;
tread shelling out in spots; binding of brake rigging on curves,
which often cause the idle or trailer wheels to slide; brake rigging
of improper design, which brings too much force to bear on the
brakes: a brake rigging without equalizing levers, in which case
the pressure is unequally divided owing to certain wheels wearing
faster than others. Jos. R. Erricort.

This question is answered by the word “sliding,” which is the
sole cause of flat wheels. The cause of sliding has a multitude of
answers, but the principal cne is answered in the same manner as
question 69. The chilled avheel may not be flattened by sliding, but
it may be burned by being highly heated by the brakes being ap-
plied just inside the point of sliding, so that the thread is burned
and begins to shell out, and then this shelling out soon develops
a flat spot and condemns the wheel. Tt may be that there is a
slight slide due to the brakes not being released quickly enough,
which does not male the wheel flat enough to pound, but yet has
burned it clear through the chill. Subsequent grinding may remove
the flat spot, but it will not restore the original texture of the
chilled metal, and the soft spot remains to be flattened again at
the first opportunity, or to be pounded out and form a shelled out
spot, which in time gives the flat spot. The remedy for flat wheels
is not to slide them, for a rolling wheel will not get flat unless highly
heated to the danger point.

The use of the very soft and high-holding brake-shoe or a
brake-shoe which clings tc the wheel when highly heated may be
the cause of wheel sliding, inasmuch as such a shoe may not re-
lease as quickly as a harder shoe. Slow speeds and slow pressures
do not require the excessive braking effort for the train control
that high speeds and heavy loads necessitate,-and the condition
does not exist with low speeds and loads, therefore, for the highest
brake-shoe friction with the modern braking facilities. It has been
demonstrated at high speeds and heavy pressures where the rate
of heat generation by the- brake-shoe is very rapid and extreme,
that the harder and more durable brake-shoe stops the car as readily
as the softer and less durable shoe, and the harder shoe is, for
such traffic, to be preferred, because of the danger from wheels slid-
ing. F. W. SARGENT.

The principal cause is due to the brakes being applied too vigor-
ously so as to lock or skid the wheels, then sanding the rail and
allowing the wheels to slide over the rail that has been sanded.
T know of no other way by which the wheel could be flattened ex-
cept by sliding the same. Franxk J. GERDON.

No. 7. What weight and model of chilled car wheels, 33 ins. in diameter,
are proper and safe for an 8-ton single-truck electric car for city service, and
the probable life of the saie?

Four hundred and twenty pound spoke wheel. Life of wheel will
depend largely on the condition of track; probably from 35,000 to
30,000 miles. J. N. SHANNAHAN,
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NOTES ON THE EXHIBITS AND EXHIBITORS

The Eureka Automatic Signal Company, of Lansford, Pa., had
an elaborate exhibit at the convention. This company’s signal
system was set up to illustrate a complete block. Current was
supplied by the Utica Electric Light & Power Company. All
phases of the system were shown in actual operation, and dele-
gates to the convention examined carefully its manipulation and
operation by those in charge of the exhibit. To further demon-
strate its operation under actual service conditions a complete
block of the Fureka Automatic Signals were installed between
Walker Station and Oriskany. A delegation of railroad men
was taken over the line and shown the actual working of the
system. The company was represented by John Early, Jr., Walter
Drumheller and Edward Hammett, Jr.

The J. G. Brill Company, of Philadelphia, was represented by
Geo. M. Haskell.

The Security Register Company, of St. Louis, exhibited types
of its fare-recording register. An interesting feature of this ex-
hibit was a register taken apart so that each part could be examined
by itself, showing its mechanical strength, shape and workmanship.
The company was represented by its president, Giles S. Allison;
R. C. Hallett and Daniel J. Fitch.

The Shanahan Trolley Specialty Company, of Little Falls, N.
Y., had an exhibit of its controller in actual operation on the
veranda of the clubhouse in which the convention was held. The
company was represented by E. S. Van Valkenberg, B. F. Shan-
ahan and R. J. Snyder.

Elmer P. Morris, of New York, was represented by E. D. Hin-
man,

The American Brake-Shoe & Foundry Company, of New York,
was represented by H. S. Bradfield.

The Utica Fire Alarm & Telephone Company was represented in
the person of A. I, Balfeild.

C..W. Garhart took care of the interests of the Crocker-\Wheeler
Company, of Ampere, N. J., at the convention.

The Carnegie Steel Company, of Pittsburg, was represented at
the convention by Frederick C. Brunke.

W. N. Mathews was himself present to represent W. N. Mathews
& Bros., of St. Louis, Mo. )

The Western Electric Company’s interests were ably and hospit-
ably taken care of by R. M. Campbell, the manager of the railway
department in New York, and F. D. Killson.

Geo. F. Brandau, of Utica, N. Y., had a car equipped with his
emergency brake, which was shown to many of the delegates to
the convention.

Daniel M. Brady and C. P. King attended the convention in the
interests of the Brady Brass Company, of New York.

The Jewett Car Company, of Newark, Ohio, was represented by
A. H. Sisson.

The National Brake Company, of Buffalo, N. Y., had as repre-
sentatives W. D. Brewster and E. B. Stone.

The Electric Storage Company, of Philadelphia, Pa., was repre-
sented by Albert Taylor.

The Taylor Electric Truck Company, of Troy, N. Y., was present
in the person of its president, John Taylor.

The H. W. Johns-Manville Company, of New York, was repre-
sented by F. R. Austin.

The Owego Bridge Company, of Owego, N. Y., was represented
by M. 1V. Denman,.

The Continuous Rail Joint Company had a neat and well-ar-
ranged exhibit of its various types of rail joints. The company
was represented by B. M. Barr, W. A. Chapman and W. J.
Bradley.

The American Electrical Works, of Phillipsdale, R. 1., was rep-
resented by its New York sales agent, W. J. Watson.

The Pittsburg Reduction Company, of Pittsburg. Pa., was rep-
resented by B. M. Polley and Wm. Hooper.

The Ham Sand Box Company, of Troy, N. Y., was represented
by A. W. Ham, its president.

Mayer & Englund Company, of Philadelphia, Pa., was represented
by John McSorley.

R. C. Norton represented Roberts & Norton, of Utica, N. Y.

The Solvay Process Company, of Syracuse, N: Y., was repre-
sented by 1. W. Sykes and W. E. Hopton.

The Archbold-Brady Company, of Syracuse, N. Y., was present
in the person of Wm. K. Archbold.

The Stromberg-Carlson Telephone Company, of Rochester, N.
Y., was represented by Eugene L. Brown.

The Ohmer Fare Register Company, of Dayton, Ohio, was rep-
resented by J. H. Stedman, of Rochester, N, Y., and C. W. Kette-
man, of Dayton, Ohio.

The Crouse-Hinds Company, of Syracuse, N. Y., had a very
complete exhibit of the various specialtics manufactured by this
company for street railway service. The company was represented
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by A. F. Hills, Frank Buchannan and its president, H. B. Crouse.

The Westinghouse Traction Brake Company was represented
by J. R. Ellicott, G. E. Balker and F. V. Green.

The intcrests of the Peckham Manufacturing Company were well
attended to by Wm, Wampler and J. M. Hoadley.

The Safety Insulated Wire Company was represented by A. P.
Eckert.

The National Electric Company, of Milwaukee, Wis., exhibited
its Christensen air brake and some fine photographs of its motors,
generators and air compressors. J. T. Cunningham, H. N. Ran-
som and Robert Long were present in the interest of the company.

The Railway Steel Spring Company, of New York, had an inter-
esting exhibit of four full-size steel-tired wheels pressed on the
axle and ready for service. The company was represented by
Alexander S. 1lurd and Frederick C. McLewee.

The Bossert Electric Construction Company was represented
by F. B. Chapman.

The American Automatic Switch Company was represented by
H. N. Powers.

The Garton-Danicls Company, of Keokuk, la., had on exhibition
various types of its lightning arresters.

The Consolidated Car Heating Company, of Albany, N. Y., had
one of the largest and most complete exhibits at the convention.
All types of electric heaters manufactured by this company were
on exhibition and carefully examined by most of the delegates
present. The company was represented by C. S. Hawley and S.
B. Keys.

The Columbia Machine Works & Malleable Iron Company, of
Brooklyn, N. Y., was represented by its popular vice-president,
W. R. Kerschner, of Allentown, Pa. Mr. Kerschner also looked
after his many other interests in the street railway field.

The Downward Light Electric Company, of New York, was
represented by George S. Jenkins.

C. F. Davey was present to show his new trolley retriever.

The O. J. Childs Company, of Utica, N. Y., was represented
by Jos. H. Corbett.

The Barbour-Stockwell Company, of Cambridgeport, Mass., was
well representecd by Wm. W. Field.

The Federal Manufacturing Company, of Elyria, Ohio, was rep-
resented by C. B. Tewkesbury.

The O. M. Edwards Company, of Syracuse, N. Y., had an ex-
hibit of its window fixtures and vestibule trap-doors. O. M.
Edwards and J. E. Simons were in attendance.

A. E. Cortis & Company (Inc.), New York, was represented
by W. J. Howey.

The Chase-Shawmut Company, of Newburyport, Mass., was
reprcsented at the convention by F. D. Masterson.

The Hildreth Varnish Company was represented by Charles
C. Castle and F. T. Savage.

E. J. Lawless, of the John Stephenson Company, of Elizabeth,
N. J., liberally entcrtained the many customers and friends of
this company present at the convention.

The Stearn-Ado Company, of Cleveland, Ohio, was represented
by M. Rohrheimer.

The Lorain Steel Company's interests were well taken care of
by Major H. C. Evans, of New York.

The Scranton Bolt & Nut Company, of Scranton, Pa., was
represented by F. B. Butler.

D. W. Phelan, the well-known New York pole and tie dealer,
ably took care of his friends and customers at the convention. He
was also represented by H. H. Mills.

The McGuire-Cummings Manufacturing Company, of Chicago,
was represented by B. F. Stewart.

The New York Leather Belting Company had an exhibit of its
leather belting and leather register and bell cords. The company
was represented by F. F. Despard and N. H. Glatt.

The Home Rubber Company, of Trenton, N. J., was represented
by J. C. Berranz.

The Sterling-Meaker Company, of Newark, N. J., was repre-
sented by its president, J. A. Stowe, C. E. Gierding and George
E. Willis. An extensive and complete line of the products man-
ufactured by this company was on exhibition, viz.: The Sterling
brake, the momentum brake, safety fender, five types of registers,
register fittings, etc.

The Franklin Railway Supply Company, of Franklin, Pa., was
represented by K. S. IHequembourg.

The Erie Trolley Wheel Company, of Erie, Pa., was repre-
sented by A. B. Halleck.

C. S. Knowles Company, of Boston, Mass., was represented
by C. H. Clark.

The Sherwin-Williams Company, of Cleveland, Ohio, was rep-
resented by F. A. Elmquist.

The Heywood Brothers & Wakefield Company was represented
at the convention by its popular New York railway department
manager, Bertram Berry.
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Charles I. Earll, of New York, exhibited his trolley retriever

i actual operation. The railway public seemed very much in-
terested in its absolute reliability and manifested its interest in
watching its operation.
. The Ohio Brass Company had an extensive exhibit of its over-
head materials, rail bonds and various other products manufac-
tured by this company. N. M. Garland, New York sales agent,
and F. H. Jameson were present at the convention.

The National Car Wheel Company was represented by its New
York sales agent, E. H. Chapin.

The Frank Ridlon Company, of Boston, Mass, was represented
by Charles N. Wood and Robert Mathias.

I'he Gold Car Heating & ILighting Company, of New York, was
represented by A. E. Robbins.

The R. D. Nuttall Company, of Pittshurg, was represented by
its well-known president, F. A. Estep.

The Pantasote Company, of New York, was represented by
John M. High.

Ti.]lb Dayton Manufacturing Company, Dayton, Ohio, was repre-
sented by Joseph Leidenger.

The George S. Hastings Company, of Cleveland, Ohio, was
represented by George S. Hastings.

The Curtain Supply Company, of Chicago, had an exhibit of its
curtain fixtures. The company was well represented hy L. W.
Whipple.

The Wheel Truing Brake-Shoe Company had an exhibit of
its brake-shoes. J. M. Griffin was present.

The Yale & Towne Manufacturing Company, New York, was
represented by Willlam Hazelton.

The Duff Manufacturing Company, of Allegheny, Pa., had
an exhibit of the “Jack that Duff built.” Tt was represented by
George A. Edgins and Charles A. Foster.

The Consumers’ Rubber Company, of Cleveland, Ohio, was rep-
resented by F. W. Hitchings.

The Recording Fare Register Company had a complete exhibit
of its fare registers and accessory trolley supplies. The com-
pany was represented by M. De Forest Yates, president, and
Frank B. Kennedy, secretary.

The Ludlow Supply Company. of Cleveland, Ohio, was repre-
sented by W. E. Ludlow, president, and J. R. Grant. A com-
plete motor-driven track drill was shown in actual operation.

The Nichols-Lintern Company, of Cleveland, Ohio, was repre-
sented by William Lintern, president of the company.

The Van Dorn & Dutton, and the Van Dorn-Elliott Electric
Company, of Cleveland, Ohio, had a complete exhibit of its gears
and pionions. armature and field coils and commutators. The
representative present was J. N. Elliott.

The American Iron & Steel Manufacturing Company, of
Lebanon, Pa., had a complete exhibit of its products. Tt was
represented by Thomas S. Brenholtz.

The Lehigh Car \Wheel & Axle Works, Catasauqua, Pa., was
represented by B. F. Swartz.

The Atlas Railway Supply Company, of Chicago. TIl., had an
exhibit of its rail joint. It was represented by C. D. Porterfield.

The Pennsylvania Steel Company, of Steelton, Pa., was repre-
sented by William M. Henderson and John C. Jay, Jr.

The IHale & Kilburn Manufacturing Company, Philadelphia. had
an exhibit of its car scats. It was represented by S. A. Walker.

The Anti-Friction Handle Company, of Amsterdam, N. Y., was
represented by A. O. Lindsay.

The General Electric Company had on exhibition its new a. c.
motor, referred to elsewhere, and which attracted wide attention.
Among those present in the interest of the company were: H. G.
Grier, . T1. Crowell, G. deB. Green. \V. Gibson Carey. J. S.
Pevear, J. C. Calisch, J. J. Mahoney, C. E. Eveleth, H. D. Hawks
and E. R. Scott.

S. C. Schenck, L. W. Her<hey, Frank B. Erwin, W. E. Parker
and George W. Pulver were present in the interests of the West-
inghouse Electric & Manufacturing Company, of Pitsburg. The
Westinghouse Traction Brake Company was also represented sepa-
rately, as mentioned above.

The Galena Signal Oil Company, of Franklin, Pa., was repre-
sented by A. F. Miller and W. H. Pape.

Prank W. Edmunds represented the interests of the Dressel Rail-
way Lamp Works, of New York.

The Lumen Bearing Company, of Ruffalo, N. Y., was present in
the person of E. P. Sharp.

The New York Car Wheel Company. of Buffalo. N. Y., was rep-
resented by C. L. Jackson.

The Standard Underground Cable Company, of Pittsburg, was
represented by H. P. Kimball, of the New York office.

The Taylor Tron & Steel Company, of High Bridge. N. J.. was
represented by Knox Taylor, whose text was “Steel-Tired Wheels.”

Alvin S. King was present for the Sterling Varnish Company, of
Pittsburg.
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The interests of the Weber Railway Joint Manufacturing Com-
pany, of New York, were ably cared for by James C. Barr.

— e

POSSIBLE ENLARGEMENT OF THE AMERICAN RAILWAY
MECHANICAL & ELECTRICAL ASSOCIATION

Secretary Mower, of the American Railway Mechanical &
Electrical Association, has issued a circular notice to members
of the association in regard to the proposed enlargement of the
association. The circular, which is dated Sept. 10, reads as

follows:

During the past year, an effort has been made by the superinten-
dents of the way department to organize an association of their
own on lines similar to ours. As yet, however, no definite action
has been taken by them.

The suggestion has also been made that, in view of the close re-
lation existing between their department and those which we
represent, our association ought to be extended to include that
branch of the service.

This idea has been carefully considered by the executive com-
mittee for several months, and it is our judgment that if the super-
intendents of the way department prefer to combine with us, rather
than to form a separate organization, action should be taken by our
association at this year’s convention.

In order, therefore, that the matter may be brought to a vote at
our next regular meeting, notice is hereby given, thirty days in
advance, of the following proposed amendments to our constitution
and by-laws, which may be necessary in case the question is decided
in the affirmative.

PRESENT READING
Name—Article . The name of this association shall be “The American Rail-
way Mechanical and Electrical Association,” and its office shall be at the
place where the secretary resides.

POSSIBLE CHANGES
Name—Article I. The name of this association shall be .......coivviviiinnnsn
............................... «...., and its office shall be at the place where
the secretary resides.
(To be so changed as to include the way department.
welcomed.)

Suggestions will be

PRESENT READING
Members—Article I1I., Section 1.
The heads of mechanical and electrical departments of railway companies
may be elected active members, and shall be entitled to one vote each, and
all privileges of the association.

POSSIBLE CHANGES

The heads of mechanical, electrical and way departments of railway com-
panies may be clected active members, and shall be entitled to one vote each,
and all privileges of the association.

PRESENT READING
Members—Article 1I1., Section 3.

Eniployces of mechanical and electrical departments, not eligible as active
members, may become cligible to junior membership upon thc written recom-
mendation of at lcast one member, and shall be entitled to all privileges
except that of voting.

POSSIBLE CHANGES
Members—Article I11., Section 3.

Employees of mechanical, electrical and way departments, not eligible as
active members, may pecome eligible to junior membership upon the written
recommendation of at least one membecr, and shall be entitled to all privileges
except that of voting.

Article I1. of the by-laws may also be changed to provide that a certain
number of the executive committee be way men; also Article VIL. regarding
the arrangement for meetings.

*Qe

The first electric cars ever built entirely in the city of San Diego
are nearing completion at the car houses of the San Diego Electric
Railway Company, at the foot of E Street. Three of them will
soon be ready to take their places on the various city lines. Gen-
eral Manager Clayton has had a number of the old cars rebuilt
since he came here, has lengthened a number of the old Fourth
Street electric cars, and remade several of the old cable cars into
the handsome double-enders now in service on some of the lines.
All of the rebuilt cars have double trucks. Mr. Clayton stated re-
cently that the company has all the single-truck cars that it would
ever have use for, meaning that as soon as the traffic warranted it
large double-truck cars will be put into service and the smaller cars
reserved for emergency use. The three new cars will be supplied
with double trucks and double ends, with side seats on the outside
capable of carrying twenty passengers.
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FINANCIAL INTELLIGENCE

WaALL STReET, Sept. 14, 1904
The Money Market

The money market this week reflected to some extent the con-
tinued heavy losses in cash sustained by the local banks, which,
for the two weeks ending last Saturday, amounted to over $15,-
000,000, while the surplus reserve has been reduced by nearly
$10,000,000 within the same period. Naturally, rates for all ma-
turities have hardened perceptibly, especially in the tinie loan
department, where the asking rates rule full ¥4 per cent above
those prevailing at the close of a week ago. Sixty-day contracts
which were in abundant supply last week at 274 per cent, now
command 234 per cent, while ninety-day funds are in fair demand
at 3 per cent. Over-the-year maturities are also in better request
at 3% per cent, but the banks and trust companies are not in-
clined to put out their funds for fixed periods at less than 334
per cent. The supply of money at the latter figure is very moder-
ate. Some of the larger lenders refuse to do business at the cur-
rent rates, there being a disposition on their part to hold off for
better returns, which are expected to prevail in the near future.
The opinion is held in certain quarters that the season’s ship-
ments of currency to the interior will be larger than those of
last year, despite the statements of large supplies of cash at West-
ern and Southern points. Call money was again in abundant sup-
ply at last week’s close. At the opening, transactions were re-
ported at 7§ per cent, but on Monday the price was advanced o
1% per cent. Only a few small loans were made at that figure,
and subsequently there was a decline to 1 per cent, which was
the average rate for the week. Commercial paper shows no ap-
preciable change. Specialists report a further falling off in the
supply of prime material, but the demand continues good, and all
offerings are readily taken. Rates are unchanged at 4 per cent as
the minimum for the choicest grades. The sterling exchange
market displays a decidedly easter tendency, prime demand bills
sustaining a further loss of 25 points to $4.8690. The receipts of
cotton bills are considerably larger than a week ago, and indi-
cations point to a more liberal supply in the near future.

The statement of the Associated Banks, published last Satur-
day, showed an increase in loan of $13,243,600 to $1,130,486,200, a
new high record, while deposits increased $4,625,400 to $1,221,700,-
400, also a new high record. The cash item showed a loss of
$7,008,800, while the surplus reserve decreased $9.065.150. Tlhe
surplus is now $38,438.250, compared with $13,372.200 in 1003,
$715,075 in 1902, $7,110,550 in 1901, and $20,836,175 in 1900.

The Stock Market

Increased activity developed in the securities market this week,
the total transactions on several occasions being the largest for
the year. The dealings, however, were attended by considerable
irregularity, induced by heavy profit-taking sales. At the open-
inz the general tendency of prices was toward a higher level, but
later the market was subjected to heavy selling, directed princi-
pally against St. Paul and Union Pacific. The selling of thesc
issues by Western houses was the signal for a general profit-
taking movement, but all stock offered found a ready market on
the way down. On Thursday and Friday the market grew de-
cidedly stronger, and on Saturday prices for many issues reached
the previous high records for the year, despite the unfavorable
bank statement, which showed a further decrease in the surplus
reserve of over $0,000,000. At the beginning of the present week
prices broke sharply on the poor showing made by the Govern-
ment crop report, especially as to spring wheat. The selling at
first was directed against the granger stocks, but subsequently
the movement hccame general and proved to be the severest
check the bull forces have had to contend with in several weeks.
At the close the market was decidedly confused, but in certain
parts attempts to cover stock were clearly discernible.

Notwithstanding the severe reaction in the general list, the local
traction issues showed relative strength. Manhattan Elevated
moved up 134, while Metropolitan Street Railway and Third
Avenue rose 2% and 1, respectively. Metropolitan Securities
were conspicuously weak, the price sustaining a net loss of 634
points. There was the usual crop rumors affecting the property,
none of which could be confirmed. Brooklyn Rapid Transit was
firm.
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Philadelphia

Dealings in the Philadelphia traction issues were considerably
more active, and prices generally ruled well above the previous
week's final figures. Philadelphia Rapid Transit was the over-
shadowing feature, both as regards activity and strength, the trad-
ing being stimulated by the announcement that the entire holdings
of the William L. Elkins estate, amounting to 33,000 shares, had
been sold to a New York and Philadelphia syndicate. 1t was also
stated that the stock will soon be listed upon the New York Stock

Exchange, the preliminary steps having already been taken.
Opening 1474, a slight advance over the previous closing,

the price advanced steadily to 18, an extreme gain of 314 points,
but subsequently it reacted to 1733 on profit-taking sales. 1In all,
close on to 30,000 shares were dealt in.  United Traction continued
the upward movemient, about 2000 shares changing hands at from
557% up to 3634 and back to 364, which was the closing price.
Philadelphia Traction sold at 990%™ to 9034 for moderate amounts,
and closed the week with sales at 9734 ex-dividend. Fairmount
Park Transportation declined from 17 to 16 on the exchange of a
few hundred shares. Consolidated Traction of New Jersey was
fairly active and steady, upward of 600 shares being transferred
at 72 and 7134, a loss of 4. Philadelphia Electric was active,
about 20,000 shares changing owners at from 654 up to 734, from
which it reacted to 7 3-16, a net gain for the week of about .
point.

Chicago

The principal feature of the Chicago market was the extreme
dullness prevailing in the traction stocks. Chicago Union Trac-
tion issues, which were active and strong last week at 8 =2nd 41
respectively, for the common and preferred, were entirely neg-
lected this week. Chicago City Railway was very quiet, about 300
shares changing owners at 1go, an advance of 374 points. West
Chicago moved up from 35574 to 56% on the exchange of 470
shares, an advance of 112 pomts, and 20000 of the 55 brought
065,  South Side Elevated was firm at 92, 1235 shares selling at
that figure. Metropolitan Elevated advanced to 2334, but later it
ran off to 23%,. The preferred sold at 6o in the carly dealings,
but subsequently there was a reaction of 74 point. Chicago & Oalk
Park Elevated common sold at 6 and 624, while small lots of the
preferred changed owners at 25 and 23.

Other Traction Securities

Interest in the Boston traction centered largely in Massachu-
setts Electric issues, both of which sustained further substantial
losses.  The common opened the week with sales of 185 shares at
13, but later the price ran off 134, recovering at the close to 1134,
The preferred opened at 6o, and advanced to 61, but later in the
week there was a decline to 38, with a final rally to 3804, It i3
said that the earnings of the system for the month of August in-
creased $30.,000, as compared with the corresponding month last
vear and that the net earnings for the year ending Sept. 30 will
be about 27 on the preferred stock as against 2 per cent paid in
dividends. Boston Elevated was quiet, but strong, the price rang-
ing from 15234 to 154, and closing at the highest. West End
opened strong at 9225, but toward the close it cased off to 9174.
A small lot of the preferred brought 11174, The feature of the
Baltimore trading was the break of 274 11 United Railway incomes
from 46 to 437¢, with a subsequent rally to g4%s. The 4~ were
Tairly active and strong. prices ranging from go to go’s, and clos-
mg at the latter figure.  Lexington Street Railway 3s sold at
100"y, and Washington City & Suburban 55 brought 100'; and 101,
One $1000 Knoxville Traction 5+ sold at 103. Interborough Rapid
Transit was one of the prominent features on the New York curb.
Dealings in it were comparatively small, amounting to about 6ooo
shares for the week, as against 27,000 shares traded in in the
preceding week, and price Huctuations were confined to a rather
narrow range—from 148 at the close, the price ran off to 145. but
subsequently it rallied to 146, at which figure it closed. There
were various rumors concerning the much-talked-of “deal,” but
Washington Railway and Elec-
tric issues were extremely quiet, but strong, small lots of the
common and preferred selling at 18 and 6914, respectively.  The
4 per cent bonds were traded in to the extent of $27.000, at 833/
and 83%;. St. Louis advanced 1% points to 11% on the purchasc
of a single hundred shares. The gross earnings of tlie company
continue to show large gains. Those for the month of August

none of them could be confirmed.
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amounting to $1,014,776, an increase of $355,241, or about 54 per
cent over last year, and it is expected that the gross receipts for
the year will exceed $9,000,000. A meeting of the stockholders will
be held on October 19 to ratify a proposition to cause the issue of
$20,000,000 improvement and refunding bonds, authorized last
May, and to issue in place of them bonds not exceeding $12,500,-
000, of which $10,000 will be issued at present, as the cost of the
proposed improvements has been less than previously estimated.
The collateral loans amounting to $6,000,000 coming due in No-
vember can also be met by this issue.

Tractions were again active in Cincinnati, the majority of the
purchases apparently being for investment purposes. Cincinnati
Street Railway lead in the selling, the sales for the week aggre-
gating about 2700 shares. The prices ranged from 14415 to 145,
practically the same as last week. Cincinnati, Newport & Cov-
ington common came into the trading after an inactive period,
sales being about 23,000 shares with a range of from 3034 to 31%%.
The preferred was again very active, sales being 2251 shares, with
the range from 0924 to 94%. Several blocks of the first 55 of this
company sold at 10974 and 110, while one lot of the second 5s
sold at 107%%. Twelve thousand Northern Ohio Traction 5s sold
at 99%4. Detroit United sold at 67, Cincinnati & Hamilton Trac-
tion at 46 and Toledo Railways & Light at 21. A lot of Miami &
Erie Canal sold at $1 per share, indicating very little faith in the
future of the canal stock.

Northern Texas Traction continues in strong demand in Cleve-
land. The property is showing gains in earnings. The stock,
however, is scarce. Over 600 shares sold in small lots with a
range of from 3834 to 40%4. Cleveland Electric advanced to 73
on sales of 279 shares. A small lot of Northern Ohio Traction &
Light sold at 13%. Northern Texas 5s advanced to 85 and North-
ern Ohio Traction & Light 4s sold at 509%%.

A report from Cincinnati says that the deal for the purchase
of $800,000 worth of the 4 per cent bonds of the Northern Ohio
Traction & Light Company by a syndicate of brokers headed by
W. E. Hutton & Company, has been practically declared off for
the present. A representative of that company was quoted as say-
ing that his company was not satisfied with the proposition of the
Cleveland holders of the bonds. E. W. Moore, of the Everett-
Moore syndicate, who negotiated the deal, says that the sales of
the bonds has been deferred only temporarily, and that the option
has not been declared off. It appears that some of the outside
Cleveland bondholders were unwilling to sell at the prices offered
by the Cincinnati syndicate, and the latter desired to secure the
entire holdings in Cleveland.

Security Quotations

The following table shows the present bid quotations for the
leading traction stocks, and the active bonds, as compared with
two weeks ago.

Closing Bid
Sept. 7 Sept. 14

American Railways ...o.uoiiiiiiinni i, 4834 481%
Aurora, Elgin & Chicago ...ooeiiiriiiininisiieiieinnesannnnn, alb al5
Boston Elevated .ouuv.ueiieiiiiueianeriineiineeiieeenesanneianns 153 153
Brooklyn Rapid Transit ... 55% 557%
ChiIcagor ALY s s s s5is « omme + simeie o o sisace o sisimmanie s s omieisi s sisetee o 183 180
Chicago Union Traction (COMMON) ..vvvvurenensesnennnnennnnnns d 7
Chicago Union Traction (preferred) ....eeeeeerieseeensinnnnnn.. 31 31
CleVeland EICCIriG: o s is szt S5 5 Lo st et e oot rtiel o ot 1 723
Consolidated Traction of New Jersey....uoeeeeeeeurrrrennnnsnnnns 72 2%
Consolidated Traction of New Jersey 58..ceeeeeseennssrnnnnn... 1081, 108%
Detroit United ..ocviieeeensiriiiiiiiiiineeessennnserennnnnsinnns 67 67
Interborough Rapid Transit ...........oovvuiievnneennnnnnnnnnnn. 1441, 14834
Lake Shore Electric (preferred) .......ovviviuiiineenrnennnnonnn. — —
Take Street Elevated ..uueeiiiinneenenneeeneeirennnnnnins 3% 3%
Manhattan RailWay .......ueuienniiinnineeeeeanensseeainnns, 15514 157
Massachusetts Electric Cos. (COoMIMON) v.ovvvreniinennnennnnnns 13 1214
Massachusetts Electric Cos. (preferred) ......oeovvviveeennnn.nn. 61 59
Metropolitan Elevated, Chicago (common)........eeveeeennno... 21y, —
Metropolitan Elevated, Chicago (preferred) ..ooouuuvvennvnnn.. .. 60 —
Metropolitan STEeet s um: o5 smmmm s 05t - mime o siotion e ereeetels st o 12014 122
Metropolitan Securities ..o..veeevresseeeieeesseieoie e, 8734 817%
New Orleans Railways (COMMON) ...ovueneroniiranrnnnnnnnnns — —
New Orleans Railways (preferred) .......vveveeeeiiesiinnnnnnis — —
New Orleans Railways, 4%s.............. - —
North American ...vieereererreennnnnnnnss —
Northern Ohio Traction & Light 14
Philadelphia Company (common) 443,
Philadelphia Rapid Transit ............ 16%
Philadelphia Traction .. ..ve. s seuss s ss5iss & deme o o amrere's siotoioi s s sioien o 9914

. St. Louis (common)
South Side Elevated (Chicago)
Third Avenue
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Closing Bid
Sept. 7 Sept. 14

Twin City, Minneapolis (COMMON) ...uvvvrinnenienneenerunennens 9814 984

Union Traction (Philadelphia) ..oeceveiieenceneeenioarenieniennns 553, 56

United Railways, St. Louis (preferred) .v.ovvviiiniieniernnnnnnns 5534 —

West End (COMNION) tttuntnetueenteuistueunerneieneeaeeneneannns 9215 9214

West End (preferred)l ... cumes cois e st eisinis o faise slnsnme s et 11114 11115
a Asked.

Iron and Steel

The “Iron Age,” in its weekly review, says: The all-absorbing
question whether the recent open reduction in prices of finished
material has stimulated serious buying cannot be answered as
vet. With due reserve the statement may be made that thus fa:
the indications are not particularly - favorable. There has cer-
tainly not been any rush of buying. From all accounts current
tonnage in the steel trade is good. A clear indication of this is
furnished by the fact that the independent mills are taking their
purchases right along, with a few insignificant exceptions, and the
United States Steel Corporation has in blast 8o per cent of the
furnace capacity, including a number of new stocks.

Ietals.
Quotations for the leading metals are as follows: Copper 125
cents, lead 4.20 cents, tin 27.62% cents, and spelter 5.I0 cents.
e ——————
CONSOLIDATION IN PORTLAND, OREGON

The consolidation of the Portland Railway Company and the
City & Suburban Railway Company, of Portland, Ore., became a
certainty when the stockholders of the latter company met on
Sept. T and unanimously decided to join with the Portland Rail-
way Company. The stock of the Portland Railway is owned en-
tirely by the Portland Traction Company, which is not an oper-
ating company. It is a close corporation with few stockholders,
all of whom have been in favor of consolidation, so that the
City & Suburban meeting was the decisive step in the merging of
the two properties. All that remains now is for the transfer of
the stock of the new corporation. This will not take place for -
more than a month, as some of the stockholders are in Europe. The
new company is to be known as the Portland & Suburban Rail-
way Company, and will be capitalized at $3,000,000. Of this
amount $4,000,000 will be issued in exchange for the properties
and for cash subscriptions, the remaining $1,000,000 being held
in reserve for insurance, as the growth of the system demands.
As the cash subscriptions will amount to about $1,000,000 it will
give the new company a good working capital with which to make
extensions and improvements to the existing properties. The
stockholders of the City & Suburban Railway Company will re-
ceive about one and one-third shares in the new company for
their holdings and the basis of exchange of the Portland Rail-
way Company is about the same. The new company will have a
honded indebtedness of $2,607,000.

When the two companies have been merged and brought under
one management the new company will own 108.2 miles of track
in Portland and vicinity. At the present time the City & Subur-
ban Company has in operation 67.2 miles of track, including its
suburban lines, while the Portland Railway Company has 41 miles
over which it is running its cars. To operate this system the former
company has 147 cars in use, while the latter has 107. The City
& Suburban employs 600 men, while the Portland Railway Com-
pany has 400 workmen on its payroll.

The officers of the new corporation will probably consist of:
President, A. L. Mills, president of the First National Bank of
Portland; vice-president, C. F. Swigert, secretary and general
manager of the City & Suburban; secretary and treasurer, J. C.
Ainsworth, president United States National Bank and treasurer
of the Portland Railway; general manager, F. I. Fuller, general
manager of the Portland Railway. The executive management
of the combined properties will be jointly in the hands of C. F.
Swigert, as vice-president, and F. 1. Fuller, as general manager.
Although no definite arrangements have yet been made, it is prob-
able that the mechanical and engineering features of operation will
fall to Mr. Fuller.

While no detailed plans for the new company have been ar-
ranged at present, several improvements have been outlined and
will probably be put into effect soon after the incorporation of
the new company. Among these plans may be mentioned the build-
ing of a large car construction and repair shop and a large car
house in East Portland. New motor equipment will be purchased,
new standard types of cars will be constructed, and considerable
track will be relaid. It is likely that a loop system will be estab-
lished in handling cars in the down-town section and at the ter-
minals.
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THAT NEW YORK CONSOLIDATION

The stories of the merger of the local traction companies in
New York go merrily on, a new variation being rendered almost
every day. The story that comes to hand as the STREET RaILwAy
JoURNAL goes to press, has been worked out with greater regard
for details than any other that has yet appeared, the actual price
being given at which the companies will be taken over. According
to this story, Thomas F. Ryan has been empowered by the ma-
jority interest in Metropolitan Street Railway to dispose of the
shares pledged to him in whatever manner he disposes of his
own. There are absolutely no restrictions as to this disposition,
so it is said. Metropolitan Securities, Metropolitan Street Rail-
way and Interborough Rapid Transit shares are all to be de-
posited with a holding company or the present Metropolitan Se-
curities Company, which will issue $140,000,000 of 6 per cent pre-
ferred stock, which stock is figured at present to have a value of 128,
and will take up share for share Metropolitan Street Railway stock;
will give an additional bonus to Interborough shares, either com-
mon or preferred, so as to make Interborough shares worth 148,
and will also place a value of 104 upon Metropolitan Securities.

- —e —

MANHATTAN ELEVATED REPORT

The following statement has been filed witlr the New York State
Railroad Commission in Albeny by the Manhattan Railway Division
of the Interborough Rapid Transit Company:

Year ended June 30 1004 1903
Gross earnings ...............oeiuann. $14,187,686 $12,208,337
Operating expeiises . ... .c..o:sesoso.s 5,846,051 5,460,704
Net earnings . ........covvriuienenn... $8,341,635 $6,747,543
Other INCOME . ..ot viinienennn. 341,504 346,850
Total ... o $8,683,130 $7,004,402
Fixed charges ....................... 2,803,412 2,820,850
Bal.ax}ce .............................. $5,789,726 $4,273,544
FDividends . ... 4,564,000 3,546,000
SUrplits ..o $1,225,726 $727,544

*The above dividends include the guaranteed 7 per cent on the
Manhatan Railway Company and the 2 per cent declared on Inter-
borough Rapid Transit.

—“‘—

THE ST. LOUIS TRANSIT COMPANY’S EARNINGS —
PLAN TO REDUCE BOND ISSUE

A daily increase of more than 250,000 passengers is indicated
by the record-breaking statement of the St. Louts Transit Com-
pany’s earnings for August. The exhibit shows gross earnings
of $1,014,076 for the month, as compared with $659,535 for
August, 1903, an increase of $355,241, or approximately 54 per
cent. For the present year up to Sept. 1, the receipts of the com-
pany have aggregated $6,246,856, as compared with $4,766,704 for
the same period of 1903, an increase of $1,480,153, or more than
30 per cent. The average monthly increase thus far this year has
been in excess of $126,000, while the average daily fares have in-
creased more than $11,500.

The total number of passengers carried each day has increased
to more than 600000, while during the past month 20,293,520 rev-
enue passengers were hauled. Including transfers, it is estimated
that more than 30,000,000 people were handled.

It is now confidently expected that the gross earnings of the
company for the present calendar year will not be less than
$0,000,000. Some estimates that have been made place the figures
at $10,000,000. Net receipts also have increased at an astonishing
rate during the past few months, It is anticipated that the bal-
ance for August, after all expenses, will amount to $150,000.

A meeting of the stockholders of the company has been called
for Oct. 19 to pass upon a proposition to cancel the issue of $20,-
000,000 improvement and refunding bonds authorized last May,
and to issue in lieu thereof bonds not to exceed $12,500,000.

The object in authorizing the issue of $20,000,000 bonds last
May was to retire certain obligations arising from deficits and
improvements which the company has incurred in the course of its
existence. The bonds were to be guaranteed by the United Rail-
ways Company, of which the Transit Company is in a measure a
subsidiary organization.

Notice of the purpose to restrict the issue to $12,500,000 was
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made public last month, and was noted in the STREET RAILWAY
JournaAL at that time. Since then it has been stated that arrange-
ments have made by which the company will issue only $10,000,-
000 bonds, as the cost of the proposed improvements have not
been as great as estimated, and the collateral loans coming due
in November for $6,000,000 can be retired from the difference be-
tween the cost of the improvements and the total of the bonds,
which, it is believed will bring a good price. Brown Brothers, of
New York, have done much toward financing the company, and
have disposed of some of the bonds, though arrangements with
the purchasers can be made on the new basis. Another feature
which it is believed will be considered is that in all probability
the Transit Company will be able to wipe out its deficits with its
net earnings this year.

—_"‘_*.__

NORTHERN COLORADO COMPANY’S PROJECT

The directorate of the Northern Colorado Electric Railway Com-
pany has been changed by the resignation of L. C. Moore and the
election of William R. Rathvon, of Boulder, Col., as his successor.
Mr. Rathvon has been for some years connected with the
United Oil Company in an executive capacity, and is at prescnt
the manager of the northern fields for the above named company.
The United Oil Company is the refining company for the Conti-
nental Oil Company. Mr. Moore has been elected treasurer of the
company. The preliminary plans of the company as adopted by the
new directorate include building from Eaton, Weld County, to
Longmont, in Boulder County, including in the line the towns and
cities of Windsor, Timnath, Fort Collins, Loveland, Berthoud and
several in-country villages. The total distance is about 61 miles
and the population per mile is 451. The proposed road will pene-
trate one of the richest potato, beet and wheat sections in America.
Franchises have already been granted for Larimer County, Wind-
sor, Fort Collins, Loveland and Berthoud, and applications for
grants are being considered by the City Council of Longmont and
Town Board of Eaton. Terminal service will be arranged over
lines now ready to build from Denver to Longmont. The line will
be built to conform with the latest standard interurban practice.
Preparations are being made for beginning surveys at once.

o —
CONTRACT FOR SINGLE-PHASE LINE IN THE SOUTH

The Atlanta Interurban Railway Company, controlled by the
Georgia Railway & Electric Company, and now building a line
in Atlanta and its suburbs, has awarded a contract to the Westing-
house Company for the equipment of the line with the single-phase
system. This is the first company in the South to contract with
the Westinghouse Company for the equipment of its lines with this
system.

BN

REGULATION OF TRAFFIC IN NEW YORK BY THE POLICE

During the last municipal administration in New York the con-
tinental method of regulating street traffic at congested crossings
was introduced in the borough of Manhattan. Under this sys-
tem the traffic on streets extending north and south is given right
of way while the traffic on streets east and west is held. Then
the traffic on the streets ecast and west is given the right of way
while the traffic north and south is held. When this scheme wis
introduced simple instructions also were issued as to the proper way
to follow the rules of the road. The police soon learned just what
was expected of them, and the plan finally worked out successfully.
The present police commissioner has conceived the idea that he
can improve upon the system as operated under his predecessor,
and has placed mounted police at a number of crossing, his con-
tention being that a mounted officer has an advantage over a pa-
trolman in dealing with offenders. Probably the most important
task the commissioner has undertaken is that of regulating vehicle
traffic over the Brooklyn Bridge between the hours of 4 o'clock and
7 o'clock p. m. Trucks coming to Brooklyn from up town are
now required to pass down the west side of Park Row, until
near the Post Office. Then they may cross over and come up the
east side of the Row, keeping off the car tracks, and turn into
the Dbridge roadway. Trucks from Brooklyn are compelled to
turn to the right up Park Row to Chambers Street, instead of
plunging directly across to Center Street. Thus, the space di
rectly in front of the bridge is kept clear of heavy wagons, and
the cars on Park Row and Center Street are permitted to malke
good time. In the system as worked in New York there is a
lesson that could be applied in other cities that find it hard to
cope with the problems in traffic presented in congested districts.
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NEW BRIDGE TRAFFIC PLANS IN NEW YORK

Bridge Commissioner Best, of New York, has sent another let-
ter to Mayor McClellan on the question of improved facilities for
handling traffic over the old and new East River Bridges. Mr.
Best says that the proposed connecting railway between the two
bridges now erected would afford but little relief. He says that
to avoid the experience of having a bridge completed with no
railway facilities, as is the case with the Williamsburg Bridge,
lines to and from the Manhattan Bridge, now building, should be
provided for at once. He therefore suggests to the Mayor the
following improvements:

An elevated railway through Canal Street from Greenwich
Street or the Hudson River to the Manhattan Bridge terminal,
with a branch through Elm Street, Center Street or the Bowery to
Delancey Street, thence to the terminus of the Williamsburg
Bridge, the line to be built either by the Brooklyn Rapid Transit
Company or the Manhattan Elevated.

Or, a trolley subway through Delancey Street, across town to
Hudson Street, down Hudson Street, West Broadway and Green-
wich Street, at least as far as the Jersey City ferries at Cortlandt
and Liberty Streets, with a branch through Duane Street, under
the present subway at Elm Street, into the basement of the pro-
jected station on Center Street, there to connect with the sur-
face lines from Brooklyn, which could use the basement of the
station as a terminal and through station.

The building of this line the Commissioner suggests leaving to
the Brooklyn company or to the Jersey City companies, which
will soon have a foothold in New York through tunnels. He
thinks that this route could be operated as a loop or otherwise
at the option of the companies. The transfer of the present loop
tracks at the Brooklyn Bridge to the basement of the new ter-
minal station Mr. Best believes to be advisable, but not impera-
tive. He adds: “I assume that the project to carry the South
Brooklyn Subway over the Manhattan Bridge may be urged quite
persistently, and that if it is adopted we shall not be able to run

so many cars over this bridge as has been anticipated. In this
event, a trolley subway would not be necessary.”
— to—————
LEVIS COUNTY RAILWAY-CANADIAN ELECTRIC LIGHT
COMPANY:

The troubles hitherto existing between the above two com-
panies are in a fair way to be promptly and amicably settled. Al-
lusion to the fact of power contract disputes between these two
companies has been previously made in these columns. We are now
advised that a board of arbitration has been appointed, and an
agreement signed by both companies, to settle all dffiiculties, and
to draw up a new power contract. The gentlemen selected are:
R. S. Kelsch, consulting engineering of the Montreal Light, Heat
& Power Company; Henry D. Bayne, manager at Montreal of the
Canadian Westinghouse Company, Limited, and l.. P. Sirois, a
prominent notary of Quebec.

Power has been served to the railway, and the road has been in
operation since Aug. 9, through the influence of a citizens’ com-
mittee, and is now continued by the arbitration agreement.

The Levis road was without power for five weeks and three
days during its best season, and to provide against any recurrence
the work of installing a relay steam plant is progressing.

—  e——
-- BUENOS AIRES HORSE LINES TO BE CONVERTED

The Buenos Aires Grand National Tramways Company, which
operates upward of 50 miles of horse tramways in.and around the
capital of the Argentine Republic, is largely to convert its system
to electric traction, and has already placed an important contract
for American equipment, the General Electric Supply Company, of
Buenos Aires, which represents the General Electric interests in
that part of the world, having been awarded a contract for 100 40-
hp. double motor equipments with controllers, trolleys, cables, com-
plete.

The Grand National Company is composed mostly of British
capital. The London offices are at 6 Eastcheapside, E. C. The presi-
dent of the company is B. S. Howard. Charles Downey is man-
aging director. The consulting engineers are Sir George Bruce &
White, London. The contracts for material, equipment, etc., for
Argentine Republic electric traction systems have hitherto chiefly
been instituted among European manufacturers, especially Ger-
man concerns. The General Electric contract is the first important
one secured by American interests for some time.
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CINCINNATI, GEORGETOWN & PORTSMOUTH RAILROAD IN
MARKET FOR EQUIPMENT

The Cincinnati, Georgetown & Portsmouth Railroad, of Cincin-
nati, Ohio, will reach Russelville on its West Union extension
about Oct. 15, and expects tc reach West Union early next season.
The earnings for the year ended June 30, 1904, exceeded those of
June, 1903, more than $12,000. The increase for July, 1904, over
the same month last year was $1,500. For the first three weeks in
August the increase over the same period last year was $1,200.
The company is in the market for rails and bridges.

— e e—m—

TWIN CITY COMPANY HAS PLAN TO PREVENT
ELECTROLYSIS

The Twin City Rapid Transit Company, operating in Minneapo-
lis and St. Paul, has submitted to the Board of Water Commis-
sioners of St. Paul a detailed plan for the prevention of damages
to the city’s water mains by electrolysis. The presentation of the
plan was in accordance with an agreement by which the city of
St. Paul was to suspend a damage suit against the company pro-
viding such a plan was devised and presented by Sept. 1, 1904. The
plan which has been submitted was prepared by Sargent & Lundy,
of Chicago. It provides that a cable, to be connected with the rails
by wires, be laid between the double tracks, thus providing ade-
quately for the return of the current to the source of supply. The
report has been submitted to the Board’s electrical expert, Prof.
Dugald C. Jackson, of the University of Wisconsin, who, after mak-
ing a careful examination as to the feasibility of the plan, will re-
port back to the Board.

——————
REMARKABLE RECORD OF THE BOSTON & WORCESTER

The Boston & Worcester Street Railway, operating between
Boston and Worcester, Mass., a distance of about 40 miles, shows
an increase in earnings for the summer that can only properly be
designated by the word remarkable. For the month of August
car receipts averaged the record figure of $5.25 per car hour, and
for the year to end this month the gross earnings will exceed
$400,000. On Saturday, Sunday and Monday, Sept. 3, 4 and 5, the
gross earnings were $9,606. The earnings for Labor Day alone
were $1.2146. The total for the three days showed an increase over
last year of more than 25 per cent. It is said that earnings so
far this month have shown an increase of $500 per day over last

year.
e  — —

ANNUAL CONFERENCE OF THE MUNICIPAL TRAMWAYS
ASSOCIATION OF GREAT BRITAIN

The annual conference of the Municipal Tramways Association
of Great Britain is to be held in Liverpool on Sept. 27, 28 and 29.
The executive committee has considered the arrangements for
the annual conference, and the programme will be roughly as
tollows :

On Sept. 27 there will be a meeting of the executive committee
at 9.45 a. m., and a meeting of the manager’s section at 10 a. m.
Half an hour later a reception will be given to the association by
the Liverpool Corporation, followed by a conference at 11 o’clock.
In the evening the members will be entertained to a dinner by the
Liverpool Corporation.

On the following day there will be an executive committee
meeting followed by a business meeting and conference of the as-
sociation. The Lambeth Road works and Pumpfields power sta-
tion are to be visited in the afternoon preceding the association
dinner at 7 p. m.

An excursion has been planned for Sept. 29, of which the de-
tails have not yet been announced. The following papers and re-
ports will be submitted for discussion:

“How to Effect Economy in Current Consumption,” by P.
Fisher.

“Arrangement of Men’s Duties,” by J. B. Hamilton.

“Methods of Dealing with Mixed Systems of Traction,” by A.
L. C. Fell.

“Cars, Their Equipment and Maintenance,” by J. Aldworth.

“Overhead Equipment, Jts Construction and Maintenance,” by
J. M. McElroy.

Report on the standardization of tramway accounts.

Revised report on the hours of labor, etc., of tramway em-
ployees.
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CONVENTION ARRANGEMENTS OF MANUFACTURERS
COMMITTEE

¢

The executive committee of the American Street Railway Asso-
ciation held a meeting at St. Louis Sept. 10, in conference with a
committee of the recently formed manufacturers association, to
decide upon details of the programme for convention week. The
entertainment that will be provided by the supply men will be in
line with the anticipated desire of those visiting the convention to
see as much of the Exposition as possible.

The members of the American Street Railway Association ex-
ecutive committee in attendance at the conference were President
W. Caryl Ely, of Buffalo; J. C. Hutchins, of Detroit; E. C. Foster,
of New Orleans; Secretary T. C. Pinington, of Chicago, and Capt.
Robert McCulloch and John Grant, representing St. Louis. The
members of the manufacturers’ committee present were Chairman
Daniel M. Brady, Secretary R. W. Meade, C. C. Pierce, of Boston;
W. J. Cooke, of Chicago; G. J. Kobusch, of St. Louis; Daniel
Royse, representing F. S. Kenfield, of Chicago, and E. H. Baker,
chairman of the finance committee.

Y e
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MUNICIPAL SHORTSIGHTEDNESS IN JERSEY CITY

The spectacle is presented in Jersey City of the City Council
passing street railway ordinances and the Mayor signing the docu-
ments in the face of protests from the company in whose favor
the grants were made, that the conditions embodied therein were
impossible of acceptance. The ordinances granted to the Public
Service Corporation the right to build extensions and make im-
provements to its lines in Jersey City, that, as President Mc-
Carter of the company said, were of far more importance to the
public than they were to the company. Despite this, however,
the city wanted to make a contract that could be upset before the
expiration of the company’s bonds. The company was willing to
pay to the city 5 per cent of its gross receipts; it was willing to
grant transfers, to pave and sprinkle the streets, to concede the
principle involved in a renewal of its contract at periods of twenty-
five years, but refused to do this during the life of its bonds,
which were issued before this new condition was thought of.

R o

FRESH CAPITAL AND NEW NAME FOR STILWELL-BIERCE
& SMITH-VAILE COMPANY

The Stilwell-Bierce & Smith-Vaile Company, of Dayton, Ohio,
all its manufacturing lines, goodwill, patents, drawings, etc., have
been purchased by Col. J. D. Platt, president of the Barney &
Smith Manufacturing Company, of Dayton, Ohio. Col. Platt has
organized a company called the Platt Iron Works Company, to carry
on the enterprise. The purchase price was in the neighborhood of
$750,000. The new company has a cash working capital of $400,000.
The company will take over all the unfinished contracts of the
Stilwell-Bierce & Smith-Vale Company. The personnel of the
engineering and sales department will remain practically the same
as heretofore. Geo. W. Neff is the Eastern manager of the com-
pany, witl headquarters in New York.

SR e o m——
MILWAUKEE COMPANY’S OFFER TO LIGHT STREETS

A formal proposition has been made by President John I. Beggs
in behalf of the Milwaukee Electric Railway & Light Company to
the joint conimittee of the Common Council of Milwaukee on
finance and lighting, for lighting the streets of the city. Mr. Beggs
says the company is willing to make an agreement with the city to
furnish light at the same figures that are charged in the city of
Detroit, which has been frequently referred to in the discussion of
the project of building a municipal light plant. Mr. Beggs pro-
poses that expert accountants each year report to the City Council
exactly what it has cost the city of Detroit to light its streets and
the figures thus reported shall govern the price to be charged the city
of Milwaukee. It is provided, however, that the difference in the
cost of coal in Detroit and Milwaukee shall be taken into consid-
eration, and also that any other similar questions shall be consid-
ered by the accountants. It is roughly estimated that it would
cost the city $1,000,000 to erect a municipal plant.
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STEAM RAILROAD SUBWAY FOR CINCINNATI

Plans prepared under the direction of the Union Terminal
Company, of Cincinnati, for a tunnel into the city for the steam
lines will, it is said, be submitted to the railroad authorities this
week. The plans include a subway directly across the center of the
city. Private property is to be taken by purchase and lease, giving
those along the line direct switching connection with every rail-
road in the city. It will contain twelve standard tracks. The
motive power will, of course, be electricity.

—— e ——

SOUTHERN PACIFIC COMPANY’S ELECTRIC PLANS

From Sacramento comes the statement that plans are well under
way for installing electricity on the Southern Pacific Company’s
suburban lines across the bay. Engincers are at work upon the
plans, and a portion of the $5,000,000 which Mr. Harriman recently
authorized Director Kruttschnitt to spend on improvements will go
toward the preliminary work. Rumor has it that it has been defi-
nitely decided to operate the Berkeley, Oakland and Alameda lines
of the Southern Pacific on a third-rail system similar to the North
Shore Railroad, instead of the overhead trolley wire system, by
which the Santa Fe moves its Key Route trains.

- _..__..’f_—__

CHANGES IN CINCINNATI, DAYION & TOLEDO TRACTION

The annual meeting of stockholders of the Cincinnati, Dayton
& Toledo Traction Company on Sept. 8, resulted in sweeping
changes in the directorate. Of 50,000 shares represented, only
6000 were shown to be held in Cleveland, which resulted in the
practical elimination of the Mandelbaum interests that formerly
controlled the property. H. B. McGraw was elected director to
represent the Cleveland interests, he being the only Clevelander
on the new board, which is as follows: George B. Cox, W. E.
Hutton, L. A. Irelan, C. A. Richardson, W. Kelsey Schoepf, of
Cincinnati; Peter Schwab, of Hamilton; H. B. McGraw, of Cleve-
land. ‘These officers were chosen: W. Kesley Schoepf, G. B. Cox,
C. A. Richardson, executive committee; George B. Cox, president;
W. K. Schoepf, first vice-president; C. A. Richardson, second vice-
president; J. B. Foraker, secretary-treasury; J. Williams, assistant
secretary-treasurer; F. J. J. Sloat, general manager; W. J. Boyer,
auditor.

—— e — —

ELKINS HOLDINGS IN PHILADELPHIA RAPID TRANSIT GO
TO A SYNDICATE

A deal has been closed by which about 35,000 shares of stock of
the Philadelphia Rapid Transit Company belonging to the estate
of William L. Elkins have been sold to a syndicate of inside Phila-
delphia and New York traction interests. Previously about 15,000
shares of the Elkins holdings were sold to members of the same
syndicate. The price paid was about $15 a share, and the stock is
understood to have gone to men who were close friends and asso-
ciates of Mr. Elkins. Among the purchasers are: John B. Parsons,
president of the Rapid Transit; P. A. B. Widener, George D.
Widener, J. J. Sullivan, William H. Shelmerdine, Michael Murphy,
John M. Mack, George A. Huhn and Clarence Wolf, of Philadel-
phia, and Thomas F. Ryan, August Belmont, James H. Hyde and
John D. Crimmins, of New York.

The capital of the company is $30,000,000, divided into 600,000
shares of a par value of $50. When the company was organized $5
a share was paid in. This assessment amounted to $3,000,000. In
May, 1903, a second call for $5 was made, and the third $5 was paid
last December, making in all $9,000,000 called. A fourth assess-
ment will be called next month. It will be for $5 a share. This
will bring the total paid-in capital up to $12,000,000.

George H. Earle, Jr., president of the Finance Company of Penn-
sylvania, has been elected a director of the company to fill the
vacancy caused by the death of William L. Elkins. Mr. Earle is
interested in Indiana traction lines controlled by United Gas Im-
provement interests. He also has considerable interest in the
United Railroad of San Francisco, and in addition is a larger owner
in the Philadelphia Company, which controls the Pittsburg roads.
Beside being at the head of the Investment Company of Philadel-
phia, Mr. Earle is president of the Tradesmen’s National Bank,
the Market Street National Bank, and of the Pennsylvania Ware-
housing & Safe Deposit Company.
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SCHENECTADY COMPANY TO ESTABLISH A BUS SERVICE

The availability of the automobile as an adjunct and feeder of
the electric railway is to be tested by the Schenectady Railway
Company, of Schenectady, N. Y. This company has placed an
order with the General Electric Company for two passenger
cars, which will be placed in service between Loudonville and
Albany, a distance of 8 miles. The seating capacity of each bus
will be twenty persons, and the speed with full load will be 12
m. p. h. This experiment may allay the fears of those who here-
tofore have looked upon the automobile only as a possible com-
petitor of the electric railway.

e e
ACCIDENT FAKIRS SENTENCED IN BOSTON

On charges of conspiring to defraud the Warren, Brookfield &
Spencer Street Railway by pretending that one of them was on one
of the company’s cars when it met with an accident, and recovering
$25 for fictitious injuries, John W. West and Elizabeth Allen were
each sentenced to eight months in the House of Correction in the
Municipal Court at Boston, Sept. 10. Judge Boltser, in finding the
couple guilty, censured them sharply and gave them sentences that
are much heavier than usually are given in offenses in which no
greater amount is concerned. “While it is true that the amount
involved is small,” the Judge said, “all the evidence shows that it
was a plan of premeditated, deliberate and continued villainy.”

_—Q“

STREET RAILWAY PATENTS

[This department is conducted by Rosenbaum & Stockbridge,

patent attorneys, 140 Nassau Street, New York.]
UNITED STATES PATENTS ISSUED SEPT. 6, 1904

760,187. Registering Mechanism; Jacob Schinneller, Pittsburg,
Pa. App. filed Feb. 9, 1903. A special auxiliary register adapted
to be operated independently of the main register when the pas-
senger is entitled to a rebate.

760,301. Summer Car; Edmund Bury, Philadelphia, Pa. App.
filed Feb. 6, 1g04. Mechanism whereby the side exits to the cars
may be readily opened and closed from either platform.

760,308.  Operating Mechanism for Car Registers; Wilfred [.
Ohmer, Dayton, Ohio. App. filed Jan. 23, 1903. Comprises a
shaft capable of both rotary and longitudinal motion, a vertical
shaft mounted in a housing and having a geared connection with
said shaft within said housing, whereby both shafts rotate in
unison, an operating handle mounted on the vertical shaft, a bell
crank lever mounted in the housing and engaging the shaft to
move the same longitudinally, and a connection between the op-
erating handle and the bell crank lever to actuate the lever when
the handle is moved longitudinally.

760,462.  Self-Adjusting Trolley for Electric Railways; Charles
C. Benson, Newburyport, Mass. App. filed Nov. 19, 1902. The
harp is so constructed as to permit the wheel to swing laterally.

760,513. Switch Operating Device; Cort W. Townsend, New
Philadelphia, Ohio. App. filed June 28, 1904. Details of con-
struction of a switch-throwing device mounted upon the car-axle.

———

PATENT NO. 769,462

760,576. Car Brake for Railroads; Edward A. Wagener, Den-
ver, Colo. App. filed Sept. 30, 1903. Two friction rollers, located
(relatively to the car wheel) diametrically opposite each other,
with means for bringing the roller simultaneously into contact
with the tread of the car wheel, and also independent stationary
surfaces.

760,577. Railway Switch; William Wharton, Jr., Philadelphia,
Pa. App. filed June 3, 1904. A recessed body portion having a
rail at one side and stops at the opposite side, the surface between
the stops being inclined, and a tongue with a tread portion and a
guard mounted in the recess.

760,685. Electric Railway Switch; Schuyler C. Gurley, Indian-
apolis, Ind. App. filed Sept. 8, 1903. Details of an electro-magnet
for actuating a railway switch.
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PERSONAL MENTION

MR. BENJAMIN C. FAUROT, a pioneer citizen of Lima, Ohio,
died a few days ago. He established the first street railway sys-
tem in that city, now known as the Lima Electric Railway & Light
Company.

MR. J. A. BRETT, for the past several years general manager
of the Electrical Installation Company, of Chicago, will, on Oct.
1, retire from that company to engage in other business. Mr. Brett
has made no definite arrangements for the future, but has several
proposals under consideration.

MR. HENRY BACON TUCKER, master mechanic of the Jack-
sonville Electric Company, of Jacksonville, Fla., was married
Wednesday, Sept. 7, at Middletown, Conn., to Miss Winifred Lang-
don Allison, daughter of Mr. and Mrs. William J. Allison, of
South Farms, Middletown. Mr. and Mrs. Tucker are now at
home at Jacksonville to their friends. ’

MR. S. B. LIVERMORE, former superintendent of the Winona
Railway & Light Company, has been appointed superintendent of
the La Crosse City Railway Company to succeed Mr. Peter Valier,
who recently resigned to accept a position with the La. Crosse &
Southeastern Railway Company. Mr. Livermore had several years’
experience with the Winona Company.

GEN. JOHN M. HOOD, president of the United Railways &
Electric Company, of Baltimore, Md., has returned from a flying
trip throngh England, France, Germany, Switzerland and Northern
[taly. He left Baltimore on Aug. 3 and sailed for Europe from
New York on the following day, arriving at Hamburg on Aug. 11.
His main object in making the trip was to study European trans-
portation methods.

MR. JOSEPH ELBLE, a division superintendent of the Cincin-
nati Traction Company, was quite seriously injured a few days ago
in a brave effort to save the life of a child. Mr. Elble was stand-
ing on the running board of a car when a child ran onto the
track. The motorman made an effort to stop, but Mr. Elble, seeing
that the child was certain to be struck, jumped forward and grasped
the child, pulling her to one side and saving her life. Both were
knocked down, however, and Mr. Elble received serious scalp
wounds and other injuries.

MR. CURTIS J. HARRINGTON, who was for several years
past prominently identified with the electric railway construction
and supply business, died at St. Vincent's Hospital, New York,
on the morning of Sept. 10. Funeral services, with Masonic
honors, were held at his New York residence, 151 East Fifty-
Fourth Street, on Monday, Sept. 12, before his body was sent for
interment to Scranton, Pa., where his parents live. Mr. Harring-
ton was born April 21, 1870, and first entered the electric railway
supply business in 1897 with Mr. Elmer P. Morris, New York,
after having spent several years in electric railway work around
Philadalphia. He left Mr. Morris to become manager of the Elec-
tric Lead Reduction Company, of Niagara Falls, N. Y., but later
he returned to New York to engage in business for himself. He
leaves a wife and one child. His brother, Mr. W. E. Harrington,
is vice-president of the Camden & Suburban Railway Company, of
Camden, N. J.

MR. JOHN C. WILLETTS, president of the John Stephenson
Company, died on Aug. 31, 1904, at his home at Skaneateles, N. Y.,
after an illness of several months. Mr. Willetts was born in Cin-
cinnati, Ohio, March 4, 1846; he was a son of Mr. William Jackson
Willetts. In his early manhood Mr. Willetts engaged in the leather
business in New York, but on account of ill health was soon
obliged to give up his interests and remove to Florida, where he
spent several years. In 1872 he married Miss Emma Prentice,
daughter of John H. Prentice, one of the proprietors of the well-
known Prentice stores of Brooklyn. For the past twenty-five years
Mr. Willetts has made his home in Skaneateles, N. Y., and during
this time has been prominently identified with the growth and im-
provement of the town. He was particularly interested in the es-
tablishment of the new public library at Skaneateles, and gave much
of his time to this end, personally supervising the construction and
equipment of the new library building. Besides being president
of the John Stephenson Company, Mr. Willetts was at the time of
his death the president of the Dexter Folder Company, vice-presi-
dent of the Syracuse Chilled Plow Company, vice-president of the
National Bank of Skaneateles, a director of the E. W. Bliss Com-
pany. He also was interested in several other well-known business
enterprises. The funeral service was held at Skaneateles on Sept.
3. Mr. Willetts is survived by a wife and four children. Mr. H.
K. S. Williams has been elected to the position held by Mr. Willetts
with the Stephenson Company.





