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Heavy Electric Traction at the New York Railroad Club
Under the presidency of Mr. Vreeland, the New York Rail-
road Club has grown to be one of the most important organiza-
tions of its kind with which we are acquainted. The member-
ship was originally made up almost entirely of steam railroad
operating men, -but during the last few years a number of those
connected with electric railways have joined the club and
papers on both branches of transportation are presented with
impartiality at the monthly meetings. It is hardly necessary to
say that the topic discussed last Friday evening was one which
vitally touched both interests, as the attendance and list of
speakers showed. Outside of the reference to the new gasoline
“motor car of the General Electric Company, Mr. Potter’s paper

was chiefly interesting on account of further details given of
the single-phase motor system and d. c. locomotives manufac-
tured by his company, and the estimates of comparative cost
of electrical and steam operation. Other figures of this kind
have been published, but as the latest available, and as repre-
senting the views of the author, the comparison contained in
Mr. Potter’s paper is most valuable. The discussion revealed a
dissimilarity of views as to details of electrical equipment, but
a noteworthy concord in the opinion that an important early
development of electric traction on steam roads is impending.
This seemed to be the conclusion alike of the advocates of a. c.
and d. c. running, and of third-rail, overhead trolley and slid-
ing bow. We should be glad to see all of the systems dis-
cussed at the meeting tried out carefully under the conditions
for which each is most suitable, a plan which seems certain of
carly fulfillment. When this has been done, we shall have the
data at our disposal by which the more doubtful cases, or
those of the border line between a. c. and d. c. operation, can
be considered. Certainly the speech by Mr. Wilgus defined in
no uncertain way the advantages of electric power for New
York Central conditions, and we shall be very much mistaken
if the benefits described by him are not recognized by other
roads, and if the conclusions reached by his board of directors
in favor of electricity are not adopted by many other similar
bodies during the next five years.

Keeping Sub-Station Records

It is safe to say that few tasks are more irksome to the gen-
eral run of active street railway men than those which involve
any species of bookkeeping. There is a feeling in many quar-
ters that the writing of reports and keeping of systematic
records are matters of small consequénce in comparison with
the important work of keeping the cars in motion. Over more
than one employce and official an almost irresistible impulse
comes to take to the woods when the time for preparing depart-
mental records draws near, and yet every progressive manager
realizes that without regular data of operation it is impossible
to conduct properly the business of a road.

There is a great difference, however, between essential and
non-essential records, and much may be done in the way of
relieving employees of the work of preparation if a little
thought is given to the matter. Thus, one firm of engineers
controlling some two dozen railway and lighting properties,
sends its local managers report blanks in which only the ques-
tions in black ink are to be filled out, the deductions being made
at the home office by the statistical department. These deduc-
tions are posted in the records as answers to questions in red
ink, and thus the local managers are relieved of a vast amount
of burdensome work which is more properly handled by special-
ists. As an example of the refinement to which the division of
labor has been carried, even in highly intellectual work, the
foregoing practice is of interest.

A general agreement exists among managers as to the im-

portance of keeping cont.nuous records of power house loads,
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coal consumption, the use of water, oil, waste, car mileage and
the like, but the usefulness of keeping simple data in regard to
sub-stations is not so widely appreciated. At first sight, there
appears little need of keeping sub-station records in cases
where the power output of the generating plant is regularly
tabulated, but when one realizes what a simple matter it is to
put down the more important sub-station readings, the great
value which such data acquires when future extensions and
changes are planned and its usefulness in checking the opera-
tion of the system justify looking into the problem. There is
little wisdom 1n installing a heterogeneous collection of power
factor and frequency indicators, ammeters, voltmeters and watt-
meters simply for occasional reference. What is wanted is a
system of regular, simple readings, chiefly the energy output
of the sub-station at the direct-current bus-bars, the daily rise
and fall of load and striking variations ig voltage, with an idea
of the variations on the high-tension side as well. Sub-station
attendants ordinarily have plenty of time to attend to these
matters, and a few simple blank forms can easily be made up
at headquarters for such uses.

In a rotary converter or motor-generator sub-station there is
less need of installing automatic recording instruments, except-
ing wattmeters, than in sub-stations of the purely alternating-
eurrent type, whieh are coming into wider usefulness as the
development of the single-phase motor roads proceeds. The
cost of obtaining regular records from the former type is in-
signifieant, but with the absence of attendanee expected in
the new type of sub-station, the importanee of curve-drawing
apparatus is bound to inerease.

Aside from the readings of a sub-station showing conclusively
when the machinery is beginning to be regularly overloaded,
and when the usual course of operation is disturbed, they really
constitute data of no small finaneial value when it is necessary
to figure upon extensions. Too often such information is as-
sumed by the parties who recommend the changes, or else
drawn from a few hasty tests, rather than obtained from regu-
lar daily readings. The very inexpensiveness of obtaining
sub-station records is certainly one of their chief advantages.
Last but not least, the ealibration of instruments should be

looked after every year or oftener.

=

Costs of Power

We commented briefly last week on Mr. Richey’s most val-
uable paper on the costs of power production on the Indiana
1ailway systems, but the subject is of sufficient importance to
call for more extended diseussion. It is very difficult to gen-
cralize on power costs, sinee conditions vary so widely from
place to place, and perhaps even averages cannot be fully
trusted. Dut averages are the only attainable basis of com-
parison, and the data eollected by Mr. Richey give at least a
definite elue to the economic facts in the case. The question
of the gains to be made by the consolidation of power produc-
tion is one which we have often discussed. We have been dis-
posed to take rather a conservative stand in this matter, and we
are glad to see that Mr. Richey joins us in sounding a note of
eaution in the transmission question. His figure for the net
effieiency of distribution through rotaries is even lower than
we should have been inclined to put it. Fifty-four per cent is
an efficiency that leaves much to be desired, and that leaves,
too, a wide margin for competition by stations feeding the lines
directly. The practical question which it raises is the saving
in power station expense required to offset a clear loss of 25

per cent or 30 per cent in distribution, aside from the extra

STREET RAILWAY JOURNAL

[VorL. XXV. No. 4.

costs entailed in the extra investment and operating ‘costs. In
working the large consolidated stations there is to be consid-
ered, first, gain directly through working on a big scale, and
second, gain through increase in the average load faetor. To
our minds, the latter is really far more important than the for-
mer, and also decidedly more diffieult to evaluate.

One fact often overlooked in this eonneetion is that the gain
from increased load factor is relatively much greater in small
than in large stations. This euts both ways—on the one hand,
it shows a relatively great saving in passing from small sta-
tions with bad load faetors to large ones with good load fae-
tors. On the other hand, if the small stations are really well
administered they can push the big ones very hard indeed.
Mr. Richey’s figures suggest that most of the stations with
which he is concerned are pretty badly off in load faetor. The
costs which he quotes for power at the bus-bars are fairly low,
but are subjeet to some uncertainty in the matter of relative
bookkeeping. The econspicuous thing about them is the evi-
dently large consumption of coal, which, in spite of low prices,
cuts a very large figure indeed. The reported average of 5.56
Ibs. of eoal per kw-hour bespeaks very bad load conditions or
poor utilization of fuel, or both. Even taking into eonsidera-
tion the fact that most of the coal is Indiana slack and run of
mine, the fuel cost still looms up. In the figures from the in-
dividual stations of the Boston Elevated Company which we
published last year, the fuel eosts were about 10 per cent below
Mr. Richey’s average, although the Boston coal cost $3.60 per
ton as against $1.89. TFollowing up the costs further, it ap-
pears that the addition of sub-station operating expenses brings
the average cost of power delivered to the direet-current feed-
ers up to 0.964 cent per kw-hour. If to this must be added the
fixed charges on the transmission systems, and proper allow-
anees for up-keeps and depreciation upon them, it would appear
that the roads concerned are hardly yet basking in the sun-
shine of cheap power. It is eustomary to report power costs
free from fixed eharges and depreeiation, which is all right
when comparing similar plants, but when, as in the case of
high-voltage transmission, eompared with direct supply, the
variations in up-keep and fixed charges is a vital factor in the
comparison—they should assuredly be included.

However, power transmission has come to stay, for long
roads eannot be economieally fed at 500 volts unless the traffie
1s much denser than can praetieally be expected. Transmis-
sion to rotaries in such eases is far from ideal, but it is the
best present way out of a bad scrape. As regards its use, Mr.
Riehey raises one very interesting question. Granted that on
certain roads, A, B. C. D, etc., individually feeding at 500 volts
from separate stations is cheaper than transmission, at what,
if any, point of eonsolidation will a general transmission to
several or all of them pay? This is a question that constantly
arises in practical engineering, and, so far as we ean see, it
admits of no general answer. If each road can save money by
generating direct current at two or more points, it certainly
does not follow that the same scheme will be economical after
a eonsolidation, but, on the other hand, a common station may
not pay. In the average ease we are inelined to think that a
single large generating station for the whole system is a mis-
take from an operative standpoint, and that two or more sta-
tions with interlocked transmissions will be both more econom-
ical and safer. If the alternating-current railway motors al-
ready in tentative use in that territory pan out, as we hope they
will, the whole situation will be greatly relieved. They can be
operated from high-tension working conductors, which is the
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key to long-distance railroading, and once this is possible the
transinission and sub-station costs will drop so far as to clear
It will
also be possible to extend the transmission systems far more

up the majority of the puzzling cases now met with.

freely than at present, and thus to help out the load factors and
‘o take advantage of the best station locations. In a coal-bear-
ing country, the place for a station is over against a coal mine.
Pending the determination of the working properties of these
alternating-current motors, the wise man will be cautious in
jumping into large transmission work, since it is a most painful
thing to purchase a large amount of apparatus which one may

wish to be rid of within a comparatively short time.

Interurban Railway Statistics

Information regarding the financial and traffic conditions of
interurban electric railways is eagerly sought after these days,
both by promoters of new interurban enterprises and would-be
investors in their securities. The interurban electric railway,
as it now exists in such large numbers in the Central States, is
of such recent origin that its exact status has not been as
thoroughly established as that of steam railroads. This is one
reason probably why interurban railways securities have not
commanded quite the confidence in the financial world that is
enjoyed by stéam road securities of much less intrinsic financial
merit. We are not among those who are disposed to deny that
the building of interurban electric railways has in some cases
gone too far, and that the construction of certain systems has
But taking

the interurban railway business as a whole, the condition of

been a detriment to the electric railway business.

things is very satisfactory.

In this connection, the table of statistics of Ohio electric rail-
ways published in our issue of Dec. 31 last, affords one of the
best opportunities for studying the relative earnings and capi-
talized liabilities of this class of roads that has yet been offered.
There are several reasons why this table is so valuable. Ohio
has more interurban electric railways than any other State,
and the electric railways of that State are all required to make
reports of earnings, capital stock and bonded indebtedness to
the Auditor of State.
table which we compiled to average up the statistics of all the
Statistics of this kind
are much more valuable than figures from a few interurban
roads scattered here and there, for the reason that the roads
publishing their earnings as a regular thing are quite likely to

It was therefore possible in the Ohio

roads of a certain class in that State.

be the best earners, and those having earnings below the aver-
age often do not make public reports. It is therefore worth while
to go somewhat into an analysis of the figures from Ohio roads
to bring out some of the more important facts than can be de-
rived from the table mentioned. It may be said incidentally
that the conditions of interurban roads in Ohio in general cor-
respond very nearly with those prevailing in neighboring
States.

Of the roads given in the Ohio table, there are thirty-four
which may be classed as purely interurban roads having 85 per
cent or more of their mileage outside of cities, and which have
been in operation long enough so that the annual earnings per
track-mile can be obtained. The average gross earnings per
mile of track for the year ending April 30, 1904, of these thirty-
four interurban roads, was $3.9060. The average bond issue per
mile of track of twenty-seven of these thirty-four interurban
roads was $22,880. The other seven roads either had no bond
issue, were carrying on a lighting business also, or are partly
outside of Ohio,so that the bond issue corresponding to the mile-
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age of railway track operated in the State was not obtainable.

‘There is another class of road, namely, the mixed city and
interurban railway, which operates the city systems in some of
the smaller cities and some interurban mileage, the interurban
We find that the

average annual gross carnings of the ten roads of this class 1s

milcage being over 85 per cent of the total.

$6,035 per mile of track, and that the average bond issue per
track-mile of eight of these ten is $29,889. As roads of the
classes under discussion usually operate for from 50 per cent to
00 per cent of the gross receipts, the average earnings are suffi-
cient to leave a good margin for depreciation and dividends
alfter paying operating expenses and interest on the average
bond issues.

In compiling the Ohio table, the earnings per capita of tribu-
tary population were given i two columns. In one column
were given the earnings per capita, excluding terminal cities
of over 75,000 inhabitants. In the other column, the earnings
per capita of tributary population were given, including ter-
minal cities. A study of the table shows the wisdom of drawing
an arbitrary line of this kind. The earnings per capita where
terminals of over 75,000 inhabitants are excluded, show no
such confusing variations as do the earnings when large city
terminals are taken into consideration, and also the earnings of
roads having no terminals as large as 75,000 inhabitants are
sufficiently uniform, so that an average of some value can be
obtained. We have therefore averaged the per capita earnings
of two classes of purely interurban roads. In one of these
classes we have placed eleven interurban roads which have no
terminals of over 75,000 inhabitants. The average is $2.90 per
capita per annum. In the other class we have placed eighteen
interurban roads having terminals of over 75,000 inhabitants.
Excluding the terminal population, the average annual per
capita earnings of these eighteen roads is $5.83. Both of these
per capita figures apply only to interurban roads of the class
having 85 per cent of their mileage outside of cities, and not to
the mixed class. We have always considered that in figuring
population, the roads operating out of very large city terminals
should be considered on a different basis from those operating
between small cities. It is a difficult matter to tell just where
to draw the line as to what constitutes a large city terminal,
but, judging from the results in the Ohio table, we are inclined
to think that the classification made in that table is about cor-
rect. However, when one of the cities to be served by a
projected interurban road is between 50,000 and 75,000, it would
be well for the engineers reporting on such projects to figure
both with and without such a terminal and compare these fig-

ures with those given on both classes of roads.

The per capita earnings vary greatly each way from the
average. For example, taking the eleven roads having no ter-
minals of over 735,000, the average, as before stated, is $2.90 per
capita, while the maximum is $4.94, and the minimum $1.04;
the latter, however, being on parallel roads between two cities.
Taking the otlier class of interurban operating out of large
cities of over 75,000, the average is $5.83 per capita, with the
maximum $9.80, and the minimum $3.21.
the disastrous effect of parallel electric lines is shown.

In these figures also
There
are many special conditions which must be taken into account
in figuring upon the possible traffic of any road, but these Ohio
averages probably come very nearly to those in surround-
ing States. There
West, in Illinois and Towa, the farming population will yield

is some reason to believe that further
more revenue per capita than a farming population in Ohio,

but the evidence on this point is as yet incomplete.
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COMPLETION OF THE INTERURBAN LINK BETWEEN
TOLEDO AND DETROIT

An important epoch in the development of interurban elec-
tric traction in this country was marked by the recent com-
pletion and opening for through traffic of another trunk line
connecting two important electric railway centers. This line,
the Detroit, Monroe & Toledo Short Line, will bear a special
relation to interurban development in that it supplies the only
missing link between the 1000 miles of interurban lines radiat-
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in the Aug. 3, 1901, issue of the STREET RAILWAY JOURNAL.
For the past year or so, however, subsequent to the abandon-
ment of actual work upon the Everett-Moore line between To-
ledo and Detroit and the sale of its completed right of way and
trackage to the Grand Trunk Railway, construction work upon
the extension has been actively pushed by the company, as re-
organized under the name of the Detroit, Monroe & Toledo
Short Line, and the various sections have been opened up for
service as rapidly as completed. The system has been oper-
ating as far north as Wyandotte, 12 miles south of Detroit, for
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MAP OF THE COMPLETED LINE OF THE DETROIT, MONROE & TOLEDO SHORT LINE, SHOWING ELECTRIC RAILWAY CONNEC-
TIONS AT DETROIT AND TOLEDO

ing into the State of Michigan from Detroit and the aggregation
of electric lines in the State of Ohio, comprising over 1000 miles
reached directly from Toledo and over 1500 miles reached by
way of Cleveland. The possibilities of through ticket selling,
and eventually the development of through traffic, that are thus
made possible, are evident. In fact, only a short section of line
remains to be completed east of Erie, Pa., when an unbroken
trolley connection will be afforded through to Buffalo, N. Y.

The importance of this event was signalized by a special
through trip on Nov. 15 from Cleveland to Detroit and return.
H. A. Everett, president of the Toledo Railways & Light Com-
pany, took a party of electric railway officials over the new
route, making the run from Cleveland to Toledo over the lines
of the Lake Shore Electric Railway Company, and from To-
ledo to Detroit over the new Detroit, Monroe & Toledo Short
Line. The initial portion of the trip, a distance of 119 miles, was
made in three hours and thirty-five minutes, and that over the
new line, 56 miles, in one hour and thirty-seven minutes, the
total time from Cleveland to Detroit, 175 miles, thus consum-
ing only five hours and twelve minutes. This trip was con-
sidered more than usually significant by those in attendance.

" Mr. Everett’s party included a representative from every elec-
tric line running out of Cleveland, among whom were: Warren
Bicknell, president of the Lake Shore Electric Railway; F. J.
Pomeroy, president of the Cleveland & Southwestern; C. W.
Wason, president of the Cleveland, Painesville & Eastern, and
J. J. Stanley, general manager of the Cleveland Electric Rail-
way Company. J. C. Hutchins, president; F. W. Brooks, gen-
eral manager, and E. W. Moore, director, of the Detroit United
Railway, were also present. The new system was represented
by Matthew Slush, president, and Judge C. J. Reilly, president
of the Detroit & Toledo Construction Company, the company
which has carried out the construction work.

The new work upon the Detroit, Monroe & Toledo Short
Line embraces properly an extension from Monroe to Detroit,
the section from Toledo to Monroe having been built in 1901
under the name of the Toledo & Monroe Railway, as described

several months past, pending the settlement of the difficulties
connected with the entrance into the city of Detroit. This was
finally arranged peacefully, and upon Nov. g5 through service

was inaugurated.
THE NEW CONSTRUCTION

The total length of the system as now operated is 56 miles,

pt

TYPICAL SINGLE-TRACK CONSTRUCTION NEAR ROCKWOOD,
SHOWING ALSO BRIDGE OVER THE HURON RIVER

the newly completed extension from Monroe to Detroit em-
bracing 35 miles of this distance. Upon the extension, as well
as upon the older portion of the system, the road is built over a
private right of way. Only in the three cities reached does the
line operate over city streets; in Monroe the line traverses one
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of the main streets for a distance of 2 or 3 miles, while in To-
ledo and Detroit the last 5 miles of the run to the terminal is
made over the tracks of the local street railway company. In
Detroit the company has provided a ticket office and waiting
room at 28 Cadillac Square, past which the cars run in turning
for the return trip, while in Toledo the union interurban station

VIEW ILLUSTRATING TYPICAL USE OF DOUBLE-TRACK CON-
STRUCTION ON CURVES, TO AVOID POSSIBILITY OF COL-
LISIONS, CARS TAKING RIGHT-HAND TRACK

near the corner of Superior and Adams Streets (described
Oct. 25, 1902, page 704 ) is made use of as the terminal; in both
cities these stations are convenient to the retail shopping dis-
tricts and to all local city cars.

The construction work upon the extension corresponds in
general to that upon the older portion of the road, as illustrated
in the above-mentioned article descriptive of the Toledo &
Monroe section. The advantage of a somewhat wider right
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bracket pole line occupying the center—in this way to add the
second track in double-tracking, it is only necessary to build it
on the opposite side of the pole line and add the trolley hanger
brackets for that side. That double-tracking is to be attempted
15 evident from the fact that in the vicinity of Wyandotte the
double track is completed for 10 miles. Also at many meet-

OVERHEAD CROSSING OF THE WABASH AND MICHIGAN CEN-
TRAL RAILROADS NEAR DETROIT, SHOWING USE OF
CONCRETE ABUTMENTS

ing points the turn-outs are being made of unusual length,
1 mile or over, so that a direct approach is being made to dou-
ble-track conditions. .

As in the case of the Toledo & Monroe section, the roadbed
is of the very best order, involving a construction that rivals
the latest and most approved steam road practice. A 70-1b.
standard A. S. C. E. section T-rail is used, while the ties are
of cedar and oak, spaced 24 ins. between centers. The track
1s very heavily ballasted with broken lime-

e
e
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stone, which makes a very heavy and firm bed-
ding; even at the beginning the cars operate
with a characteristic smoothness, which indi-
cates what may be expected from the line after
settling in time to its ultimate level. The rails
are pressed bonded for the return circuit with
crown bonds, supplied by the American Steel
& Wire Company, located inside the fish-plates.
No all-copper return was considered necessary
in the original installation, but the rails and
the negative rotary lead at the power house are
given an effective running watcr ground in the
adjacent river bed.

All culverts and bridge abutments are of
concrete, with steel superstructurcs, and cm-
brace the very best types of construction. Two
accompanying vicws show the character of the
bridge work, both hridges Dbeing overhead
crossings of stcam railroads. These filled m-
clines also involve the heaviest gradicents cn-

DOUBLE-TRACK LINE CONSTRUCTION AS USED AT ALL TURN-OUTS

TO PERMIT CARS PASSING AT SPEED

of way, however, is to be had on the extcnsion, which follows
a minimum of 66 ft. throughout; this will permit of double-
tracking with the least possible trouble. In fact, the purpose
of the general method of construction adopted is to provide for
double-tracking without rearranging tracks or poles. As may
be noted from views along the line, the present track is located
toward one side of the center of the right of way, the side-

countcred (from 1 per cent to 2 per cent)
upon the line, as the country traversed is
so generally level and the linc so ncarly
straight that no grades or curves of any importance are
necessary. All steam railroads are crossed cither ahove or
below grade, with two exceptions, one a side track leading to a
quarry and the other the main line of the Pcre Marquette
Railway in the city of Detroit, where an overhead crossing
would be impossible. A view of the heavy double-track
drawbridge over the River Rougc, just outside of Detroit, is
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also given to indicate the permanent character of the steel
work used. There is a considerable amount of marine traffic
in this river, which nccessitated the installation of a draw-
bridge—this was built for double-tracking to provide in ad-
vance for the inevitable rapid development which such
thorough and excellent methods will produce.

The drawbridge is mounted upon a center pier of great
stability, and is provided with an electrically-driven turning

mechanism. The pier is of solid concrete, resting upon piles

OVERHEAD CROSSING OF THE LINE OF THE DETROIT
SOUTHERN RAILROAD NEAR TRENTON

driven to a depth of 6o ft. below the bottom of the river. The
turning motor is of the railway type, taking current through
a submarine cable, which also supplies the trolley wires upon
the bridge. The motor-controlling mechanism is conveniently
housed and arranged for facilitating operation. The two-span
overhead crossing illustrated involves the combined crossing
of the three-track right of way of the Wabash Railroad and a
The
other plate-girder overhead crossing is over the mam line
of the Detroit Southern Railroad, 2 miles south of Trenton.

The standards of overhead construction

single-track branch of the Michigan Central Railroad.
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roofing, the result being as nearly fireproof as is possible.

Current is received from the transmission lines at the sub-
stations at 15,000 volts, three-phase alternating, being stepped-
down in oil transformers to 380 volts before entrance to the
rotary converters. The rotaries deliver to the trolley lines at
650 volts direct current. Each sub-station has two 300-kw
rotaries, which are fed by three 200-kw step-down transform-
ers. The switchboard equipment is very simple and conven-
iently arranged for uninterrupted operation, consisting of one

INTERIOR OF THE PASSENGER WAITING ROOM, RECENTLY
ESTABLISHED AT DETROIT

transformer, two rotary and two feeder panels. Each sub
station feeds 3 miles to either side. The sub-station electrical
equipment, as well as that in the power plant, was supplied by
the Westinghouse Electric & Manufacturing Company.

POWER-PLANT EXTENSION

The power plant at Monroe, as originally built for the To-
ledo & Monroe Railway, provided for an equipment of consid-
crably greater capacity than necessary to operate the entire
system, and the wisdom of this provision was made evident by

adopted for the extension also follow closely
those used upon the Taledo & Monroe end.
The poles are of cedar, in general 35-ft.
poles being used,’set 6 ft. into the ground.
Two cross arms, located near the top of the
pole, carry the high-tension feeders, while
the direct-current feeders are carried upon
the bracket arm. The high-tension feeders
arc of No. g bare copper, while the direct-
current feeders are of 500,000-circ. mils cop-
per, bare also except in cities. The grooved
section wire, No. 000, is used for the trolley
line, and is installed in duplicate on all sin-
Two telephone circuits

ole-track sections.
arc carried upon the pole line in each direc-
tion from the power house, for use in the
despatching system.

DISTRIBUTION SYSTEM

The operation of the extension required
the addition of two sub-stations to the for-
mer electrical distribution equipment. One
is installed at South Rockwood and the other
at Ecorse. The former is illustrated in an accompanying pho-
tograph. The building used here serves for the combined pur-
pose of a sub-station and freight and passenger station, this
stvle of architecture being the adopted standard of the company
for new construction. The sizes and arrangement of the
rooms in the building are shown in an accompanying plan;
the construction is of steel, brick and concrete, with tile

THE DOUBLE-TRACK DRAW-BRIDGE CROSSING THE RIVER ROUGE, NEAR DETROIT

the facility with which the increase of size was made. An idea
of the extensions made in the power plant may be had from the
plans of the same presented in the descriptive article of the
Toledo & Munroe Railway on page 122 of the Aug. 3, 1901,
issue. In the drawings of the plant there presented, the entire
projected equipment, embracing five boilers and four generating
units, are shown, but, while the building was built to its full
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size at first, only the two boilers and two engines and genera-
tors at the switchboard end of the plant were installed. Re-
cently, however, an additional boiler has been installed beyond
the stack, leaving space still for two more, and also the third
generating unit. The remainder of the space in the engine
room is now partitioned off and occupied for the offices of the

THE STANDARD TYPE OF SHELTER HOUSE USED AT ALL ROAD
CROSSINGS FOR PROTECTION TO WAITING PASSENGERS

company, here being located the office of Mr. Tarkington, the
superintendent, the auditor’'s and the despatcher’s offices, be-
sides, also, a locker room and recreation and bath rooms for the
car service employees.

The power house is a large, convenient structure, 150 ft. x
109 ft., and is located about 250 ft. from the river, whence con-
densing water is had. It has a 163-ft. self-supporting steel
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furnace construction, with similar traveling chain grate stokers.
A very flexible system of piping connections was provided, not
only for boiler feeding and boiler room auxiliaries, but also for
the high-pressure steam supply to the engines and pumps.
The engines are all, including the new one recently added,
18-in. and 36-in. x 42-in. compound-condensing Hamilton-Cor-

EXTERIOR VIEW OF THE MAIN POWER PLANT AND OFFICE
BUILDING AT MONROE

liss engines of the heavy-duty type, built by Hooven, Owens &
Rentschler Company, Hamilton, Ohio, and each is direct con-
nected to a 400-kw three-phase 25-cycle Westinghouse genera-
tor. The engines are rated at 60o ihp, at one-quarter cut-off
and a speed of 100 r. p. m. The generators dcliver at 380 volts,
which passes directly through the switchboard to the rotary
convcrters at the station or to the step-up transformers. There

VIEW IN ENGINE ROOM OF TIIE ENLARGED POWER IPLANT,

stack, with draft controlled by Spencer draft regulators, and is
mounted upon a massive foundation. The original boilers are
400-hp Babcock & Wilcox water-tube boilers with extension
furnaces, but the new boiler is a Cahall horizontal water-tube
boiler, of similar size, with traveling chain grate, all of which
was furnished by the Aultman & Taylor Machinery Company,
Mansfield, Ohio. The extension furnaces under the original Bab-
cock & Wilcox boilers are also now being replaced by standard

SHOWING ARRANGEMENT OF GENERATING APPARATUS

are two 300-kw rotaries located in the power plant, this rotary
equipment being in duplicate of that at the new sub-stations.
The exciters include a steam and a motor-driven unit, the latter
being used in preference to the steam-driven unit.

The switchboard equipment is located at the north end of the
building bencath the gallery which carrics the step-up trans-
formers. It contains thirteen panels at present, including,
from left to right, two exciter panels, three generator panels,
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four high-tension feeder panels and four 650-volt direct-current
rotary and feeder panels. Spaces are left for one more gen-
erator panel and two more high-tension feeder panels. The
step-up transformer equipment consists at present of three
135-kw and three 300-kw transformers. The electrical ap-

TIHIE DEPOT AND SUB-STATION AT SOUTII ROCKWOOD, SHOW-
ING STANDARD COMBINED CONSTRUCTION
paratus was supplied by the Westinghouse Electric & Manu-
tacturing Company.
ROLLING STOCK

The rolling-stoek equipment now includes twenty-one pas-
senger ears, two express cars and two freight or construction
locomotives. The company also owns thirty-five freight cars,
including box, flat, gondola and ballast ears, with whieh it is
carrying on a considerable freight business; these were used
in the econstruction work upon the road, but are now being re-
tained for regular service.

The new ears bought to provide for the extension inelude
twelve 3o-ton cars, 52 ft. long, which were built by the John
Stephenson Company. They are mounted on Peckham extra
heavy M. C. B. trueks, and are equipped with four No. 76 West-
inghouse motors (75 hp) and L-4 Westinghouse controllers.
The ears are all equipped single-ended, with the control ap-
paratus located in the enclosed front platform, used as a cab;
this greatly simplifies the car wiring and, under the system of
operation adopted, is found to be fully as effectual. Further-
niore, it may be stated that the plan of using single-ended cars
and turning them at terminals, is meeting with favor in many
other interurban installations.

The ears have interiors nicely finished in dark mahogany, and
are divided in two compartments, that in front being the smok-
ing room (seating sixteen), while the rear portion is the main
passenger section (seating thirty-eight). At the rear of the main
compartment is located a water closet compartment. The seats
are finished in red plush in the main eompartment and rattan
or pantasote in the smoker. The ears present a beautiful ex-
ternal appearanee, being finished in bright yellow; an external
view of one of the ears is presented in an accompanying en-
graving.

The total weight per car is 60,000 1bs., of which only 25.000
1bs. is in the car body. the remainder, 35.000 Ibs., being below,
"thus bringing the center of mass very low. Of the 335,000 lbs.
below the ear body, the trueks weigh 16,000 1bs. and the motors
16,000 1bs., while the air-brake equipment, storage tanks, etc.,
make the remaining 3000 lbs. The cars are all equipped with
the Holland roller-bearing trolley base, supplied by the Holland
Roller Bearing Trolley Company, Cleveland, Ohio. Other fea-
tures to be noted are United States headlights of the Moshier
type, Knutson trolley retrievers and Van Dorn No. 11 radial
type couplers.
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STORAGE AIR BRAKES =
A novel feature of this road’s equipment is to be noted in the
use of the storage air-brake system. This method was installed
some time ago upon the older ears used upon the Toledo &
Monroe section, after quite a thorough investigation by the

2
Som, s

4

VIEW IN WAITING ROOM OF THE SOUTH ROCKWOOD DETOT,
LOOKING TOWARD TICKET OFFICE

officials of prevailing braking systems. It was thought that
the advantages to be gained from the use of the large central
air compressor plant, from which storage tanks upon the ears
should be filled oceasionally, scemed to weigh out of considera-
tion any other scheme. The new system has proven very eco-
nomical, and in practical operation is very satisfactory.

The details of the system follow in general the lines of the
systems that have been installed in Detroit, St. Louis and else-
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where.

Westinghouse Traction Brake Com-
pany, the style of system used being
the Westinghouse straight-air sys-
tem, type SM-I.

The compressor, which is a Hall
two-stage steam-driven machine, is
installed in the basement of the en-
gine room, together with the storage
and cooling tanks. It has ample
capacity for the operation of the
road, and is controlled automatically
by the pressure in the storage tanks.
Delivery is made to cars at the side
of the power house, next to the car
house, through a long hose which is
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Each car is equipped with two large storage tanks;
these tanks deliver at a pressure of 250 Ibs., through a pressure-
reducing valve to a small service reservoir, from which the
brake connections are made in the usual manner.
brake equipment was supplied by the

The air-

A
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tional safety is insured by the use of a despatching system.
Telephone booths are located at every passing track from which
the motormen call up the despatcher and receive orders for
proceeding in case of disarranged schedule, etc.

These tele-

TIIE NEW STANDARD OF PASSENGER CAR FOR HIGH-SPEED OPERATION

el

VIEW OF CAR AT THE STORAGE-AIR SYSTEM STATION AT THE MAIN POWER STATION

IN MONROE, SHOWING METHOD OF CHARGING THE CAR RESERVOIRS

= WITH THE HIGH-PRESSURE AIR

usually kept in a box alongside the
sidewalk. It is found that the tank
capacity, provided upon each car. is
sufficient to supply braking for more
than two complete round trips under
normal conditions of operation.

OPERATION

The very favorable physical con-
ditions offered for high-speed opera-
tion by the level nature of the coun-
try traversed are of great impor-
tance, vet, on the other hand, it is
interesting to note the careful prep-
arations that have been made in con-
struction to further the possibilities
of a high-speed schedule. All
switches at turn-outs are laid out
with long leads and No. 12 frogs, so
as to permit passage to either side
at high speed, while passing tracks,
which are spaced 2% miles apart

throughout, are, in many cases, lengthened out to a mile or so in
length to permit cars to continue on their run in passing—an
Furthermore, addi-

impossihility with short passing sidings.

phone booths are lighted clcctrica‘lly
at night, in connection with the
switch lights.

The amount of both through and
local traffic that has already been
worked up is remarkable—in fact, it
may truly be stated that here a large
amount of traffic has been created.
Considering, for instance, that the
through round trip rate between De-
troit and Toledo is $1.50, as com-
pared with $2.60 upon the two steam
roads which it parallels, and, in ad-
dition, that hourly service is given,
the reason is not hard to discover.
Furthermore, the electric line lands
the passenger at any point he may
desire within the city and not in a
depot at one side and out of the way.
The time consumed per trip (two
and onec-half hours, according to the
present schedule) is not excessive as
compared with that of the steam

THE QUARRY AND STONE-CRUSHER PLANT AT NEWPORT, OPERATED BY THE
RAILROAD COMPANY, FROM WHICII 60,000 CU. YDS. OF STONE BALLAST HAS
BEEN REMOVED FOR TRACK BALLASTING

roads, the latter being slightly over two hours. While the trip
time of two and one-half hours has been determined upon for
the coming season, the extreme ease with which the schedule
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is maintained tends to indicate that it would be no hardship for
the cars to make the run in less than two hours. After the
roadbed is thoroughly settled, it is intended to cut the schedule
time per trip down to two hours.

THE BDATHING BEACIH AT MONROE PIERS, A SUMMER RESORT
ON LAKE ERIE, REACHED BY A BRANCH OF THE
SYSTEM AT MONROE

In addition to passenger and express traffic, the road is hand-
ling a large amount of {reight, thirty-five miscellaneous
freight cars having been provided for the purpose. The first
attempt in this direction was made in hauling coal from Toledo
to the power plant, and subsequently a very considerable
amount of freight traffic has developed, and this with very little
effort on the part of the officials. Direct access is given to
many industries, as a result of which shipments will be much
more convenient over the electric line than by the steam roads.
The city of Wyandotte, 12 miles south of Detroit, stands third
among the cities of Michigan in point of freight shipments,
while the country traversed further to the south is notable for
heing a prosperous farming district. Recently a contract was
carried out for delivering 4,000,000 brick for the construction
of the new St. Mary’s Academy at Monroe, involving the de-
livery of 8oo carloads up to date. At present two freight trips
are being made cach way daily, but it is evident that the rapid
development will soon demand an increase.

A valuable industry in the form of a limestone quarry is
owned and operated by the company at Newport, having thus
far been operated to the extreme of its capacity to supply
crushed stone for ballasting the new track. But, subsequently,

TYPICAL YACHTING SCENE AT MONROE PIERS IN SUMMER

it is expected to operate the quarry as a separate company for
supplying stone in carload lots anywhere along the line; it is
already found that there will be a large demand for the stone
in the various grades. Adjacent to the right of way is located
the steam power plant for operation of the rock drills in the
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quarry, the crusher and storage bins for the various grades of
stone being electrically operated—this, together with a general
view of the quarry, is illustrated in a photograph on the oppo-
site page.

PARK DEVELOPMENT

A valuable side extension of the system was built a year ago
at Monroe, which will serve as an important traffic feeder in
summer time. This is a branch 4 miles long leading from the
main line to Monroe Piers, a beautiful summer resort upon
LLake Erie. The accompanying photographs give an excellent
idea of the advantages of this location as a watering place,
and illustrate the popularity which it developed last summer as
a result of the accessibility given it by the entrance of the trol-
ley system.

Monroe Piers is one of the most popular summer resorts of
the Middle West, and every summer visitors flock there from
the South and West. Around the Piers and Monroe, the de-
scendants of the old French settlers have made a last stand for
individuality, and there is a halo of romance and adventure
spun around the country. In the days before Toledo appeared
upon the map, the mouth of the Raisin was famous as a fishing
and hunting ground. To-day the different clubs along the River
Raisin own the thousands of acres of marsh land and the game
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ORGANIZATION CHART OF THIE DETROIT, MONROE & TOLEDO
SHORT LINE

Pleasant Bay, a cove at one side of the
Piers, is an ideal hunting ground for ducks; snipe, plover and
woodcock are bagged there during the year. Also, from early
spring till late fall, fish are plentiful, and the Raisin River and
the lake are dotted with fishing parties. At this point also is
to be found the only desirable bathing beach upon the western
end of Lake Erie, which will make the resort especially at-
tractive.

1s carefully protected.

It is the intention of the company to develop this resort as
rapidly as possible. Increased facilities will be provided for
handling passengers and through cars from Toledo and other
points will be run to the Piers as travel warrants. The public
in the vicinity of the line have welcomed the advent of this
branch, particularly on account of the general lack of water-
ing places in that country, and the company will anticipate the
demands of this traffic by establishing « schedule which will be
adequate for safely and effectively handling it.

The officials of the Detroit, Monroe & Toledo Short Line
are as follows: President, Matthew Slush ; vice-president, C. A.
Black: secretary, Elisha H. Flynn; treasurer, Charles R. Han-
nan: general superintendent arid purchasing agent, W. B. Tark-
ington. Mr. Slush has been prominently identified with the or-



JANUARY 28, 1905.]

ganization of several important electric railway properties,
while Judge Reilly, president of the construction company, built
the first interurban line out of Detroit, the Rapid Railway Sys-
tem, to Port Huron. Mr. Hannan, who was also closely identi-
fied with this important development, is a well-known financier
of Boston, Mass. The operating staff consists of: Auditor,
V. R. Ronk; passenger and freight agent, G. M. Henry; elec-
trical engineer, C. R. Osgood; chief engineer power plant,
Lewis Wonn; master mechanic, Eugene Youngs; train de-
spatchers, E. H. Raupp and H. A. Charter; roadmaster, A. J.
Law, and foreman electric lines, Robert Bell, all of whom are
under the supervision of the president and general superintend-
ent, as shown 1n the accompanying orgamzation chart. Ac-
knowledgement for this interesting information is due Mr.
Tarkington. ‘

*De

MEASURES ADOPTED BY THE CLEVELAND .& SOUTH-
WESTERN TRACTION COMPANY TO OBVIATE THE
SPITTING NUISANCE

General Manager Nichol, of"the Cleveland & Southwestern
Traction Company, has started a crusade against men who ex-
pectorate on the floor of cars. Cars have signs warning against
the practice, and conductors are instructed to warn violators
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THE EQUIPMENT OF THE EAST BOSTON TUNNEL

The larger enginecring problems met in the construction
of the recently completed FEast Boston Tunnel have been dis-
cussed to a greater or less extent in the technical press and in
the reports of the Boston Transit Comnussion, but compara-
tively little has been printed in regard to the equipment of the
tunnel. In considering some of the particular features of in-
terest in connection with the roadbed, track, lighting, power
supply and ventilation systems, the main physical characteris-
tics of the tunnel will first be outlined.

The length of the tunnel is about 7450 ft., measured along
the tracks from Maverick Square, East Boston, to Court
Street, in the city proper. There are two tracks in the tunnel,
one for eastbound and the other for westbound traffic. The
tunnel is noteworthy by reason of the absence of sharp curves,
its liberal size, depth and extended length under the harbor.
The shortest radius curve is 230 ft. in central radius. The
next sharpest curve has a radius of 2000 ft., and the next 3000
ft. At 1ts deepest point the tunnel's bottom is approximately
40 ft. below the 4o ft. dredging line at the bottom of the harbor.
The maximum grade is 5 per cent. On the east end of the tun-
nel grades vary from 4.7 to 5 per cent through a continuous -
run of about zooo ft. In point of cross-section the tunncl is
designed to accommodate the elevated cars in use on the Boston

FIG. 1.—EAST BOSTON TUNNEL, DEVONSHIRE STREET STATION

of the rule. This has not stopped the practice and the company
1s now securing the names of habitual violators, and proposes
to arrest some of them. Some time ago, General Manager
Nichol adopted the policy of removing cuspidors from the
smoking compartments of cars, believing that such receptacles
were unsanitary and obnoxious, also believing that if a man did
not find a cuspidor he wounld he apt to expectorate out a door
or window.

This theory worked well in summer when all the windows

of the car are open, but resulted in spitting on the floor during
the winter.

Elevated Railway Company's system, although the present plan
is the operation of the company’s standard type of surface car
in the tunnel. Two underground stations, Court Street and
Devonshire Street, are at present in use, and one at Atlantic
Avenue will be opened for husiness as soon as it can be com-
pleted. The tunnel walls, including the upper arch and the in-
vert, are made of concrete, which is reinflorced hy steel tie
rods at a few special points. The tunnel is below ground
throughout its entire length, except where it comes to the sur-
face at Maverick Square. At present there is no physical con-
nection between the tunnel tracks at Court Street station and
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the Tremont Street subway tracks at Scollay Square. Pas-
sengers going between the subway and the tunnel transfer
through foot passageways. Special provision was taken to
strengthen the foundations of the tall office buildings on State
Street, which might otherwise have been endangered by the
construction of the tunnel. About four years and seven months
were occupied in the building of the tunnel.

Tig. 1. 1s a view taken looking eastward, at the Devonshire
Street Station. The photograph was made by the illumination
given by the station lights, which are arc lamps of the direct
current, 6 amp., 110 volt type. It will be noted that there are
no island platforms at the station, which is of the most liberal
design. The platforms are of concrete, and the station walls
are faced with enameled tile. The track ballast is of trap-rock,
and the tunnel proper, beyond the station, is illuminated by
three parallel rows of 16-cp incandescent lamps. Since the
photograph was taken, sheet-iron shields painted white on one
side and dark on the other, have been installed at each lamp
in the side rows, so that the light is cut off from
the motorman’s eyes as he approaches. The two
left-hand rows of lights are visible in each direc-
tion. The only lights intended to be seen at the
motorman’s right side are the block signal lights,
which will be described later. The radical differ-
ence in the station design, as compared with the
subway and elevated stations in Boston, is im-
mediately apparent from the illustration.

Fig. 2 is a cross section of the tunnel heneath
the harbor. Guard rails are laid throughout the
The center conduits carry power
cables belonging to the railway company; those at
the right, looking cast, contain circuits of the

entire tunnel.

STREET RAILWAY JOURNAL.

[VoL. XXV. No. 4.

ings through a 215-in. mesh, and the smaller through a 1 in.
mesh. The smaller ballast is used below the ties to a depth of
2 ins., and it is also tamped around the ties and levelled off at
their tops. The larger grade of ballast is used below the smaller
grade, with particular reference to the better drainage obtained
through the 24-in. size. Fig. 2 shows the drainage channel
at the bottom of the tunnel. A shoulder, along which author-
ized persons can walk, is provided on the conduits at each side
of the tunnel.

The trolley wire is circular in section, No. oo B. and S. gage.
The method of its support is shown m Fig. 4. A Brooklyn
strain insulator is anchored into the concrete of the tunnel by
an expansion bolt. The stranded steel span wire is attached
to the other end of this insulator. It terminates in a globe in-
sulator, which in turn is fastened to the concrete of the tunnel
ventilation duct. The hanger is attached to the span wire, sup-
porting the trolley 13 ft. 6 ins. above the top of the rail. The
spans are 20, ft. apart. Above the trolley, throughout the tunnel,

23.33 ft.—

Boston Edison Company, and those at the left,
cables of the New England Telephone & Tele-
graph Company. The conduits are of the 3-in.
single duct vitrified clay type.

The general layout of the track and roadbed is
shown in Fig. 3. Service rails are of the A. S.
C. E. T-section, 85 1bs. per yard. Weber joints
are used, 24 ins. long, with four bolts. The rail
lengths are 6o ft. with the service and 3o ft. with
the guard-rails. Goldie tie plates are used at each
service rail-joint, 6 ins. x 8 ins. x 3-16 in. The
guard-rails weigh 5774 1bs. per yard, and are of the
Pennsylvania No. 262 section. The tie plates at
the guard-rail joints are 434 ins. x § ins. x §5-16 in.
P’lain four-bolt joints, with splice bars, are used.
Spacing blocks of malleable iron

3% ins. long are installed
every 5 ft. between the running and the guard-rail. These
blocks are held by 7g-in. steel bolts. On the sharp curve, previ-
ously mentioned, and at special work, the blocks are spaced
2 ft. 6 ins. apart on centers. The ties are 7 ft. and 8 ft. long,
the cross section béing 6 ins. x 8 ins.  They are of hard pine
and are spaced sixteen to every 30 ft. Every third tie is longer
than the preceding two, so that third-rail insulators may be
readily installed in the tunnel in case it becomes desirable to
operate trains in it.  Goldie spikes 514 ins. x 9-16 in. are used
upon both service and guard-rails.

The arrangement of the guard-rail is of special interest. Its
section and installation gives a flange space of 134 ins. between
it and the service rail, and the top of the guard-rail is 9-16 in.
higher than the top of the running rail. It was considered
vitally important by the officials of the Boston Elevated and the
railroad commissioners to avoid all possibility of derailment in
the tunnel, and it is believed that the arrangement of guard and
service rails installed precludes such accident. An advantage
further occurs in the facility of repairs possible by the layout.
Either rail may be taken up without putting the other out of
service. Two grades of ballast are used, the larger grade pass-
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TFIG. 2.—CROSS-SECTION OF EAST BOSTON TUNNEL UNDER

THE HARBOR

is a fireproofed guard-strip, designed to keep the trolley and
wire away from the concrete. It is made of North Carolina
pine, and is 10 ins. wide and 174-in. thick. Above this strip is
an additional strip 4-in. thick. Round trolley was used instead
of “Fig. 8" trolley on account of the greater ease with which
it can be handled on the reels. There are no section insulators
in the trolley at any point in the tunnel.

The feeder system of the tunnel is shown in Fig. 5. Two
cables of 1,000,000-circ.mil cross section each are run southward
from Lincoln power station on Atlantic Avenue along the ele-
vated railway structure to the Atlantic Avenue station of the
tunnel. Additional cables, used by surface and subway lines,
are also run from Lincoln power station to this point. Here all
the cables for the tunnel conduits pass down the structure to a
distributing switchboard located in that part of the Atlantic
Avenue tunnel station, known as the Atlantic “Chambers,”
shown at the right centre of the diagram. From the switch-
board the cables feeding the tunnel pass into the conduits, the
cables being four in number and each of 500,000-circ. mil cross
section. Two of these 500,000-circ. mil cables pass through the
tunnel eastward, one being laid in each of the center conduits.
A brick fire wall has been built to separate the center conduits
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into two groups. The other two 500,000-circ. mil tunnel cables
pass through the tunnel to the westward, both being laid in the
south conduit. At Devonshire Street the conduit gives a con-
nection with Central Power Station, and here the surface feed-
ers carried through the tunnel are brought to the street conduit.
Throughout the tunnel the trolley is alternately fed by taps
from first one and then the other feeder. In each of these taps
is inserted a switch which enables the feeder to be open-cir-
cuited for testing purposes.

The lighting of the tunnel is one of its most interesting fea-
tures. There are three rows of 16-cp, 110-volt incandescent
lamps spaced 12 ft. apart throughout the tunnel. All told, there
are 600 incandescents in service. Fig. 6 shows the general
scheme of lighting. The one point most kept in mind by the
engineers was the importance of providing continuous illumi-
nation. The current supply for lighting may be drawn from
three sources, i. e., Central Power Station, Lincoln Power Sta-
tion and the Edison Electric Illuminating Company’s system.
The lighting of the station and tunnel sections is controlled
locally instead of from a central switchboard, as in the Tre-
mont Street subway. Normally the lights are supplied from
Lincoln Power Station through a No. oooo B. and S. lead-cov-
ered rubber insulated cable. Five lamps are in service in each
circuit. The lamps in the tunnel may also be thrown upon the
trolley circuit in the tunnel and fed from that, if desired. The
trolley feeder, Edison, Lincoln ‘and Central Power Station
lines are all brought to a main distribution board at the Devon-
shire Street station, as shown in the diagram. The Edison
current is drawn from a transformer as 500-volt, 6o-cycle,
single-phase supply.

Turning to Fig. 6 the reader will note the various switches
mounted on the distribution board. Switch No. 8 is a single-
pole double-throw knife switch, which throws the tunnel lights
upon either of the company’s power stations. No. 9 is nor-
mally closed, so that Edison current will be instantly available
in case the Elevated supply fails. No. 10 is an automatic switch
with two blades at right angles. It is fitted with a no-voltage
release coil; which permits a powerful spring to throw the upper
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station by suitable snap switches and fuses.  Several arc lights
are also installed at each station, and wired independently of
the other circuits, on the Edison three-wire system through thc
switch-box shown in the diagram, thereby preventing the total
darkness at stations which might otherwise result from the
loss of the regular power supply.

As will be seen from the diagram, the leads from switches
No. 6 and No. 7 are No. 3 B. and S. cables carried in the
underground conduits of the tunnel, while the No. 8 B. and S.

Ventilation
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FIG. 4—DETAILS OF TROLLEY PROTECTION

emergency trolley supply is run in two parallel lines through
overhead pipes along the tunnel sides. At regular intervals
in the tunnel distribution, boxes are installed as shown, each
box feeding six groups of five lamps each, through enclosed
fuses and suitable circuit wires. On the north side of the tun-
nel are eleven such boxes; on the south side there are nine.
Alternate lamps are fed from the same circuit. In each box is
a single-pole double-throw knife switch for throwing the tun-
nel incandescents in that section upon either trolley or regular

Center'Line of Tunnel

Except on S
? EYs

harp Curves

2 Weber Joint
) 24Long

w » R
Plate %5 Y
g Thick,,

7
7

)

[TB
4!

o
e
gLoas
K]
.
TN

Strect Ry, Jeural

FIG. 3.—A TYPICAL HALF CROSS-SECTION BETWEEN STATIONS

switch-blade into the top jaw in case the current from the Ele-
vated Power Station fails. At the same time the lower blade
is pulled away from the lower jaw to a horizontal position.
The transfer of the tunnel lights is made so quickly by this
switch that the eye docs not notice the slightest flicker unless
one is watching very closely and expecting the change. From
switches No. 6 and No. 7 the distribution circuits pass into the
tunnel conduits. All the fuscs are of the cnclosed type. Switch
No. 11 controls the trolley connection. Both the station and
the tunnel lights may be operated from any one of the sources
of current above mentioned. At each station in the tunnel
is a switchboard panel controlling the lights at that particular

elevated power. The iron pipe is 34 in. “electroduct.” Ticket
offices are lighted by two 16-cp incandescent lamps each, with
frosted globes.

“ The only heating done in the tunnel is in connection with
the ticket offices. Each of thesc is equipped with two Simplex
enameled electric double heaters taking 2.05 amps. at 560 volts.

The bonding is carried out with particular thoroughness, the
Chase-Shawmut soldered type of bond being used. Two of
the four service rails are bonded with two 350,000-circ. mil bond
undcr the fish-plate at each joint. Each of the four guard-rails is
equipped with two 330,000-circ. mil bonds, one being placed on

the head of the rail and the other at the foot. The copper con-
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necting strips of each bond are fastened together in two bunches
for the sake of flexibility. No supplementary return circuit is
at present installed. The other two service rails are honded
with one 600,000-circ. mil bond.

As soon as possible the tunnel will be equipped with a new
alternating-current block signal system, designed by the Union
Switch and Signal Company. There will be, according to the
A present plans, twelve automatic track circuit home signals, with
i two distant signals working therewith, and four fixed yellow
station signals. There is also an interlocking signal at the
Court Street crossover (where the westbound cars switch back
to the easthound track), operated by the station master with
a push button. The longest block is about 1800 ft.. and the
shortest 500 ft. in length of track. The signals are so designed
as to permit three casthound cars at the same time on the long
grade leading up into Maverick Square, and two westbound
cars at the same time on the downward run over the same grade.
The first home signal heyond each station platform is located
about 100 ft. beyond, so that loaded cars can leave the platform
as soon as the passengers are aboard, move down the track to
the signal and lose o time in getting under way after the sig-
nal clears. The stations are not included in the track circuits,
whicl accounts for the fixed caution signals above mentioned.

Perhaps the most interesting point about the signals is the
fact that the running rails are both used for the return power
circuit from the cars. On the Elevated division of the com-
pany one of the running rails is given up entirely to signal pur-
poses. In the East Boston Tunnel the two rails of the track
are divided by insulated joints at each block section. The
joints are spanned by a connecting wire attached to the central
points of two pairs of differentially wound coils. Each pair of
coils bridges across the track, one on each side of the rail-
joint, so that the whole arrangement, in diagram form, looks
like the letter H, the two sides being perpendicular to the rails
and the middle bar, parallel to them. The coils are wound upon
iron cores to give a high impedance. Consequently, the trolley
return current flows through them with little hindrance, but the
alternating current used in the signal circuit is debarred practi-
cally as successfully as though there were no electrical connec-
tion between the adjacent rails. The current supply for the sig-
nal system is to be derived from a 500-volt, 60-cycle alternating*
circuit, and then transformed to 3 volts for the track circuit. As
a duplicate source of supply, a 5-kw motor-generator set will
probably be installed at the Atlantic Chambers. The motor-
generator capacity is based upon not over 200 watts per block,
including the signal lights. When a car enters a block its wheels
short circuit an alternating-current track relay in the corre-
sponding signal, closing the circuit through a pair of 4-cp, 50-
volt lamps, located behind a red bullseye and lens. The signal
remains at danger until the car leaves the block, when the re-
lease of the short circuit establishes current in another similar
pair of lamps, located behind a green bullseye, the lamps behind
the red bullseye going out as the relay armature changes its
position. One bullseye is located above the other, in the signal
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FIG. 6—PLAN OF FEEDERS IN EAST BOSTON SUBWAY
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\\\\ The tunnel is equipped with aventilating duct, extending from
\\\ East Boston, under the harbor, to the Atlantic Avenue station.

The duct has a cross section of about 38 sq. ft., and it is
divided into two portions by a separating wall located midway
between the two ends. On each side of the partition there are
fourteen openings, each 4 ft. x 1 ft. 5 ins. in area, in the flat
portion of the duct, and at intervals of about 550 ft. there are
other groups of openings, diminishing in number as they ap-
proach the fan chambers. The latter are located at the dis-
charge ends of the ducts.” These openings are equipped with
doors which can be opened or closed from the tunnel below.
They are opened and closed according to the direction and
PR force of the wind outside the tunnel. Fresh air enters the
¢ tunnel proper from the East Boston portal and through the

Maverick
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station near Atlantic Avenue; it moves through the tunnel to
the middle or near it, and is then drawn to the east and west,
_being finally discharged at the Atlantic Avenue fan chambers
and at Lewis Street, Ifast Boston. This duct is about 4335 ft.
long. There are six fans, cach of the centrifugal type, and
driven by 4-15 hp and 2-10 hp, 580 volt direct connected motors
from the elevated power circuits. Each fan is capable of ex-
hausting 18,000 cu. ft. of air per minutc. The two 10-hp fans
are located at India Street, the other four being at East Boston
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Sach Station has emergeney lamps

wired entirely independent ol other

circuits so that they can be thrown

on the Edison 3-wire System through
Switch box as shown below and
thereby prevent total darkness result=

ing from loss of Elevated Power

STREET RAILWAY JOURNAL.

155

Summing up the equipment of the East Boston Tunnel, the
most striking feature of its design and arrangement is the mat-
ter of safety to passengers. At cvery point precautions have
been taken to prevent accidents, failure of the lighting system,
stoppage of the power supply, poor ventilation, ete. As the
tunnel stands completed it illustrates the hest practice of the
present day in operating street cars heneath large hodies of
water.

Acknowledgements are due to C. S. Sergeant, vice-president
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FIG. 6.—DIAGRAM OF LIGHTING SYSTEM OF EAST BOSTON TUNNEL

and Atlantic Avenue. The India Street and East Boston fans
have vertical shafts and the Atlantic Avenue fans horizontal
shafts.

The tunnel is drained into pump-wells located at the lowest
point under the harbor. This drainage is then pumped out
by an equipment of two 4-in. x 6-in. Goulds triplex plunger
pumps, geared to 2-hp, 580-volt direct-current Holtzer-Cabot
motors. The pumping plant operates automatically, the motors
being controlled by Cutler-Hammer rheostats, and switches
operated by floats in the pump well. The pumps cach have
a capacity of 32 gals. per minute, and they pump the water into
the harbor on the East Boston side through a 4-in. discharge
pipe, which leaves the tunnel through the East Boston ventil-
ating chamber. The combined efficiency of the pumps and
motors is given as 47 per cent, and the pump wells have an
emergency storage capacity of 4000 cu. ft. The normal leakage
of the tunnel is less than 8 gals. per minute, according to the
tenth annual report of the Boston Transit Commission.

The Atlantic Avenue station is to be equipped with four
clectric elevators, which will run from the platforms to the
street level, a vertical rise of about 56 ft.,, and to a landing
about 14 ft. above the street. This landing will be connected
with the present State Street elevated station by a bridge. A
peculiar feature of these elevators is that they are required to
have a horizontal travel of about 6 ft. in travelling this vertical
distance of 56 ft. They are to run on curved guides, so that the
car floors will be kept level at all times. The maximum speed
of the cars is to be about 250 ft. per minute, and each will have
a platform area of about 60 sq. ft. and a capacity of forty or
fifty passengers.

of the Boston Elevated Railway Company, and to IH. A. Carson,

chief engineer of the Boston Transit Commission, for cour-

tesies extended in the preparation of this article.
et

THE NORTHWESTERN ELECTRICAL ASSOCIATION
CONVENTION

The Northwestern Electrical Association held its thirteenth
annual convention at the Hotel Pfister, Milwaukee, Jan. 18 and
19. Street railway men were invited to take part in this con-
vention this year, but because of the heavy snowfall over the
Northwest many electric railway men were kept at home.

At the opening session President T. F. Grover, of Fond du
Lac, general manager of the Eastern Wisconsin Railway &
Light Company, referred to the recent decision to enlarge the
scope of the association so as to take in the street and inter-
urban railway men, and spoke of the opening of the New York
Subway and the advent of the single-phase railway as im-
portant steps in the art during the past year.

The only paper on the programme devoted to an electric
railway subject was one by Clarence Renshaw, of Pittsburg,
on “Single-Phase Railways and Their Possibilities.”  This
paper described the Westinghouse single-phase railway ap
paratus and auxiliary appliances.

S Y S—

The Long TIsland Railroad Company, now clectrifying some

of its lines, has filed for public record plans for an extensive
clectric repair shop to be located at Morris Park, where its
other shops are. The building will be 425 ft. long x 75 ft. wide,
and will be of fireproof construction throughont.
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DEVELOPMENTS IN ELECTRIC TRACTION*

BY W. B. POTTER

The developments in electric traction are doubtless attracting
more attention than any other subject in the electrical, or, in-
" deed, entire engineering world. This is partly due to the many
schemes and systems which have been and are being devised
by engineers, both in Europe and America. A vast amount of
literature has been written concerning these, but it would be
wearisome and beyond the scope of this paper to discuss even
one-half of the schemes that have been suggested.

The recent advances made in electric traction have made it
possible to deal with many classes of traffic which would not
have been considered a few years ago; and, although we recog-
nize that there are still many long-distance lines handling a
certain description of traffic which is unfavorable to electric
haulage, these cases are being reduced each year by the prog-
ress of invention, and also by the changes which are taking
place in traffic conditions. By this is meant that the passenger
service on many lines, which was of a concentrated nature a
few years back, is now becoming more distributed, and is, there-
fore, favorable to the installation of an electric system.

It is impossible to enter into this great question in too de-
tailed a manner; but, broadly speaking, it is probable that, tak-
ing into consideration the many different electrical schemes
now developed, and being developed, there are few steam rail-
roads which would not find the partial electrification of their
lines, and in some cases the entire electrification, a profitable
undertaking. To what extent such equipment is justified is
rather a financial consideration than one involving technical
difficulties. Not only is the amount of capital invested in steam
railroad rolling stock a point to be considered, but also the ex-
pense of electrical equipment. But at the same time it must be
remembered that although electrification involves a greater
capital outlay, it is cheaper to operate and maintain, and, what
1s more important, it is capable of earning a greater percentage
of interest on invested capital.

Electric traction is peculiarly adapted to suburban and inter-
urban railways, and the general increase in this class of traffic
has been enormous since the inauguration of electric service.
The old city limits in voguc when the street railways were
operated by horse traction and the suburban lines by steam
locomotives are limits no longer. Throughout the entire coun-
try we find electrically operated suburban lines, handling a
great amount of traffic in a manner profitable to themselves
and at the same time opening up new districts to the great
advantage of the community at large.

The ultimate profits to be derived from any new traction
scheme, whether steam or electric, must, of necessity, depend
upon the resulting effect on traffic. This is, in many cases, a
more or less unknown quantity when the proposition of elec-
trification is first considered; but hoth history and experience
have proved that in the past, the amount of traffic has increased
approximately in proportion to the facilities given the public,
and that it is quite possible to create a new traffic, as well as to
provide for that already existing. It is the function of a rail-
way not only to deal with the business community, for whom
it is imperative to travel, but to give the greater comforts and
facilities which will induce people to patronize their lines who
would either stay at home or travel by other means if no such
improved conditions existed.

For this reason, in considering the electrification of a steam
system as a whole, or the electrification of its branch or sub-
urban lines, it is not sufficient to obtain figures showing the
likely profits to be derived from such an undertaking merely
by compiling data showing the cost of installation and the traf-

* A paper presented at a meeting of the New York Railroad Club Jan.
20, 1905.
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fic receipts based upon-the number of passengers traveling at
that time. A margin may be allowed in favor of electrification,
due to the extra traffic that the increased facilities are prac-
tically sure to induce. The most profitable method of handling
a distributed passenger service is by running many short or
long trains, as the case may be, at frequent intervals, whereas
with steam locomotives it is the general practice to deal with
the traffic with only long trains capable of conveying a com-
paratively large number of people at one time. I draw your
attention to this fact, as it shows very forcibly that in a great
number of instances where the traffic is of a concentrated na-
ture at the present time, and therefore considered as unfitted
for being handled electrically, were an electric system installed,
the traffic would naturally change from the concentrated to the
distributed form.

Electricity as a motive power has been considered for trac-
tion in many different ways; but, broadly speaking, these may
be divided under two main headings—direct-current (“d. ¢.”)
These expressions
are somewhat misleading, as, strictly speaking, the term “d. c.
system” should be reserved for a system using direct current
only, and therefore should not be applied to one employing
three-phase generators and transmission lines. However, since
the single-phase motor has entered the traction field, it has be-
come common practice to style a system as either d. ¢c. or a. c.,
according to the type of motors used on the car.

The d. c. system, with a central station feeding numerous
rotary converters, through the medium of three-phase high-
tension transmission lines, which in turn supply an overhead
trolley network with direct current at a pressure of from 550
volts to 6oo volts, is without doubt the most highly developed
and best known system in this country. The a. c. system may
cither employ single or three-phase generators and transform-
ers. Both the generators and transformers will be three-phase
where three-phase induction motors are used on the cars; and
n such cases the line is equipped with two overhead trolley lines
and the track rails serve as the third conductor. When single-
phase motors are used on the cars, either three-phase or single-
phase generators and transformers may be used, the choice
being dependent on local conditions.

Three-phase systems have been extensively used in Europe,
especially in Switzerland, Italy and Germany. The three-
phase induction motor is particularly well adapted for service
in which it is desired to control the speed of the car by means
of the motors on down grades, either for the purpose of re-
turning energy to the line or as a measure of safety.

A great deal has been written concerning the possibilities of
single-phase traction, and, as is often the case with the devel-
opment of a new principle, many appear to have formed too
optimistic ideas of its capabilities. While we recognize the
advantage of such a system in many cases, it is a mistake to
imagine that it will be a cure for all ills and will revolutionize
the railway world. It is well, therefore, to have a clearer idea
of the advantages and disadvantages of single-phase traction,
and also to analyze the reasons governing the choice of such a
system. It is self-evident that the relative expenditure for
equipment, operation and maintenance should be the funda-
mental reason governing the selection of a system for any par-
ticular service.

The single-phase a. c. system possesses two features which
recommend its use—economy of trolley copper, due to the
higher trolley voltages, and the elimination of the rotary con-
verter. The chief advantage gained by these features is a
saving in the initial cost of equipment; factors which increase
in importance in proportion to the amount of power required
by each car or train and with the length of the trolley line.
On the other hand, the a. c. car equipments cost more than the
d. c. equipments for a similar service and the same given rise
in temperature of the motors. It is therefore apparent that the

#
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relative cost of an a. c. or d. c. system will be materially af-
fected by the number of cars employed.

The saving in power resulting from the elimination of the
rotaries is about offset by the greater weight and slightly lower
effieiency of the a. c. moter.

The efficiency of the a. c. control during acceleration will,
generally speaking, be somewhat higher than that of the d. c.
system with series parallel control. With the a. c. system
fractional voltages can be obtained from the transformer on
the car. Each step of the a. c. controller therefore gives a
running position which corresponds with the series and parallel
positions in a d. c. controller.

The potential of the transmission lines from the power sta-
tion may be seleeted, as in the case of the d. e. system, without
reference to the trolley or seeondary voltage. The trolley volt-
age must, however, be considered from a different basis than
that of the d. c. system, for the reason that, in addition to the
ohmic resistance of the trolley and track eircuit, there is an
apparent inercase in resistance, due to the alternating eurrent.
This increase in apparent resistanee for 23-cycle alternating
current, as compared to direct current, is about 30 per eent
greater in the trolley wire and between six and seven times
greater in the rail return. The rails being steel, the increase in
apparent resistanee is relatively much greater than in the trol-
ley wire.

As the resistance of the track return with large steel rails is
proportionately mueh less than that of the trolley wire, the ap-
parent increase in resistance for the latter and the track taken
together will be, roughly, from one-half to twice that for direct
current. An alternating current at 1000 volts is therefore about
equivalent to 6oo volts direct current so far as affeeting the
amount of trolley copper, and to secure the advantages of the
a. c. system to a reasonable degree at least 3000 volts, or, for
heavier service, perhaps 5000 volts must be employed.

The design of an a. c. motor as regards length of air gap and
armature speed is affected by the lower average flux density.
For this reason an a. c¢. motor is larger and heavier than a
d. c. unit of the same output. The eommercial a. c. motor rep-
resents a compromise, in which the armature speed is some-
what higher and the air gap slightly less than would be the
case in a d. c. motor of corresponding capacity. I have men-
tioned these facts to indicate that the maintenance of an a. c.
motor will, in all probability, be greater than that of an equiva-
lent d. e. motor, due both to the higher armature speed and the
smaller air gap.

The equipment of heavy locomotives with a. c. motors for
high-speed passenger service is a possibility, but owing to the
limitations imposed by the spaece available for the motors, it
seems probable that two loeomotives, each with four motors,
would be required for service which could be performed by a
single d. c. locomotive with four gearless motors. For loco-
motives in slow-speed work, sueh as freight or shifting, a
double-gear reduetion will, in many cases, be required, owing
to the difficulty of winding an a. e. motor of large size for slow
speeds.

In view of the extensive application of the d. c. system, it is
fortunate that the a. ¢. motor and its control may be so ar-
ranged as to be well adapted for operation on ecither high-
potential alterpating or 6oo-volt direct-eurrent lines. This
adaptability is an important factor in the net earnings, as the
equipments are not necessarily limited at all times to a par-
tieular route, and, further, where d. c. trolley lines are avail-
able, the expense of installing a special a. e. trolley is saved.

The above comparisons relating to a. c. and d. c. systems
indicate certain financial and technical differences which have
to be met. There is no question as to the successful operation
of a. c. apparatus, and the advisability of its use when such an
installation will prove financially advantageous.

The power required per ton-mile for moving trains varics so
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greatly with conditions of traffic that any direct comparisons
between electrieity and steam as a motive power can only be
made by assuming a given eclass of service. The suburban type
of traffic is generally recognized as being more especially suited
to electrification, and a comparison in such service of the steam
locomotive and an electrically equipped train of equal seating
capacity may be of interest. :

It is admitted that the first cost of equipping a railroad elec-
trically is higher than the initial outlay for equipping the same
road with steam locomotives; but it is well-nigh impossible to
make a general comparative statement as to the relative first
cost. This will depend on the number of locomotives required
to handle the traffie in the one case, and in the other upon the
density of the traffic, and it is the latter faetor upon whieh thc
size of the generating station and transmission lines are de-
pendent.

For example, assume a suburban train of four ears hauled
by a steam locomotive and a similar train operated by electric
motors under the cars:

Tons

Weight of steam locomotive................... 110
Four ears, 40 tons each........................ 160
Total weight of steam train.................. 270

The electric equipment for these four ears to perform the
same service would weigh, approximately, 50 tons.

Tons

Eleetrie equipment ........cciiieiiiineennn.n, 50
Four ears, 40 tons each. v vv. oo sumiminewssmens 160
Total weight of eleCtric traifi.uesvsmsvsswsns 210

Tests on a steam locomotive in this class of serviee have
shown, approximately, .07 ihp-hours per ton-mile and a eoal
consumption of 6.86 lbs. per ihp-hour, charging up the full
amount of coal used during the twenty-four hours, whether
running or idle. On the above basis, assuming coal at $2.50
per ton, we have the following as cost of coal per train-mile:

IThp-hours per ton-mile................ .07
IThp-hours per train-mile.......,...... 18.9
Pounds eoal per ihp-hour............. 6.86
Pounds coal per train-mile............ 130.

Cost of coal per train-mile............ 14.5 cents
The cost of electric power per kw-hour is well established
by records from many power stations. The following is a typi-

cal record from a station in railway service:

Coal ($2.85 per ton).v.vevereiieiennnnnn. .00286
VVAEOT 155 50w 0w 1 s ) oo © 5% 523 598 3 LB o AL B e 16 .00036
Labor «ovvie e .00158
S D T e s I e e e e o 00011
Maintenance ...........coeiiiii L., 00009

Total .o $.00500

As the cost of eoal and labor is a variable quantity, we will
assume $.006 as a basis. The labor and maintenance of sub-
stations may be taken as 1o per cent additional, making a total
cost per kw-hour of $.0066.  The efficiency of transmission and
sub-stations may be taken as 78 per cent. The cost of power
for the electric train would therefore he as follows:

Weight of train..........................

Watt-hours per ton-mile (equivalent to
above .07 ihp-hours)................... 58

210 tons

Kw-hours per train-mile at train.......... 2.2
Kw-hours per train-mile at power station..  15.6
Power per kw-hout at train. ......wesesess $ .o0066
Cost of power per train-mile.............. 10.3 eents

The wages per day for a train crew in steam service may be
taken as follows:

Engineer . ..o e $3.50
COMAUCTOL 165 5ms 5 5w 5 e 50 550580 108 650§ 0 $ 337 1 0 3.00
Fireman . ..oiiiiiiiiiiii i 2.00
T trainn DadSi s s o o5 ems e s s e @ o s 56050 7050 55 3.50
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The crew for the electric train will be the same, omitting
the fireman. In steam service this crew will make a train mile-
age of, approximately, 100 miles per day. In an electric ser-
vice, due to its greater flexibility, it is a reasonable assumption

that the crew will make a mileage of 150 miles per day. Under
this assumption the wages per train-mile will be:
SEEAIN 5 5654555 6105 5 s e s sieia e 2ot omin o1 a1m wims mimim 12 cents
Electric ooviniii i i e 6.7

The maintenance of steam locomotives varies, but in this
class of service 6.5 cents per locomotive-mile seems a fair basis
from the records available. The maintenance of the electrical
equipment per car-mile on the Manhattan is about $.0025, and
as these equipments are larger, we will assume 1 cent per car
or 4 cents per train-mile.

A summary of the comparative cost per train-mile is as
follows

Steam  Electric
Coal or equivalent electric power.... 145 10.3
WELEE v oes v v won s o5 mp s s spe 3 .5
Train crew ..., 12. 6.7
IMATTEEIATCE 5 10 it e wee e s g0 e 5 i s 6.5 4.
Supplies ... .5 2
34.0 21.2 cts.

Assuming a yearly mileage of 50,000 miles, which is a reason-
able assumption for the electric train, the yearly difference in
cost of operation, in favor of electricity, would amount to
$6,400, representing an interest on the total investment per
train which would be more than sufficient for that usually re-
quired for the car equipment and the proportionate part of the
power station and transmission. Furthermore, to this capital-
ized investment should be credited the cost of a steam locomo-
tive equipment capable of making 50,000 miles per year.

As this is a brief consideration of a general example, it is
hardly worth while to enter into refinement, but in nearly every
case the use of electric power will make it possible to secure
many incidental economies, both in utilization of rolling stock
and cost of operation, the aggregate of which may be a large
item.

The following comparison from statistics covering the steam
and electric operation of the Manhattan Elevated shows the
increase in traffic and the lower cost of operation per car-mile,
resulting from electrical equipment. The probable increase in
traffic was not sufficiently recognized, prior to the electrical
equipment, as to be reckoned an important factor in the earn-
ings of the road, but its influence to this end will be better ap-
preciated when it is remembered that during the latter period
of steam service the number of passengers carried decreased
each year.

Steam Electric
Date 1896 1904
Operating ratio, per cent..... ’ 58.1 41.2
Passengers carried ........... 185,138,000 286,634,000
Car mileage . 43,241,000 61,743,000
Receipts per car- mlle cults 21.6 22.05
Total operating expenses pe
Cat-Mile o e vemsmns . 13.2 . 0.5
Total operating e\penses pc
DASSENSET 25 es 0055 25 56 154 & 2.02 2.04

Careful calculations should be made on each individual road
considering electrification, as actual results will vary with every
new sect of conditions. The point at issue is whether the traffic
is, or is likely to be, of such a character that the saving in
operation or increased receipts will show a proper return upon
the required capital.

In considering the application of electric power to freight
service, the subject may be considered more strictly from the
standpoint of existing traffic, as the reasons which influence
the growth of passenger traffic will apply only in so far as the
movement of freight may be facilitated and cheapened. Elec-
tric power in a single unit, such as a locomotive, is best suited
for general freight, although there may be special cases where

STREET RAILWAY

JOURNAL. [Vor. XXV. No. 4.

it will be advantageous to equip several or all of the cars in a
train and control from the leading car.

The following table has been prepared as an illustration of
the use of electric locomotives. Three typical freight roads
have been sclected, the cost of steam locomotives being taken
from the actual records, so far as obtainable. The costs of
electric operation are being derived from the records of exist-
ing electric locomotives, and from a study of the service con-
ditions to which they would be subjected in each particular
case. Details of the present operating expenses with steam
and the estimated cost of operation of an electrical installation
to duplicate the present service are given in parallel columns:

Roap A. ‘ Roap B. Roap C.
Elec- Elec- Elec-
Steam  tric | Steam tric | Steam tric
Opera- Opera- | Opera- Opera- Opera- Opera-
tion. tion. tion. tion. tion. tion.
Lulg\h of Road: <.« « <« = « « « swnmecreoats 15.4 15.4 34.5 34.5 113 113
Character of Service.............. Pusher Pusher Gen.Frt Gen.Frt Ore Ore
Trains—Daily Number—Total . ... 20 44 44
—Average Number Cars........ 40— 60 40— bO 8- 20 8- 20 30.4
—Average Weight Trailing Load. 275-600 275-600 240— 690 240690 2070*547 2070-547
Locomotives—\Weight—Total. . . ... 145 85 90 80
—Weight on Drivers..... . 86 85 70 90 80 80
—Number—Total. ...... 23 12 43 27 35 20
—Number in Daily Service. 18.8 10 39 24 30 18
—Daily Mileage—Regular ...... 455 455 1150 1150 5000 5000
—Daily Mileage—Switching. . ... 560« 560 450 450 .
—Daily Mileage per Locomotive 54.4 102 41 67 160 278
Cost of Coal per Ton ...weemmmsrs 1.26  $1.26 81.87 $1.87 $3.25 83.25
Daily Number 1000 Ton Miles—
O o 288 261 1109 1047 7155 6896
Operating Expense per Engine Mile:
—FUel. .. .oo o e il £0.0852 30. 1620 $0.1665
—Power. ...... - - §0.0422 $0.1400 $0.0903
—Engine Crew.. 21058 .0051 1310 .0488 .0620 .0398
—Maintenance an chu " -0883  .0243  .1010 0258 .0524 0250
—Round House and Inspection..  .0168 .0339 .0090
—Oil, Waste and Supph(s ....... .0084 .0014 0092 .0020 .0038 .0020
B, o I .3045  .1330 4371 .2166 2937 -1571
~—DE DreCiation samemsiesi : -0518  .0500, 0680 .1265  .0293 .0453
Total per Engine Mile .3563 .1830 .5051 .3431 3230 .2024
Operating Exp. per 1000 Ton Miles
B - 3030 L2340 1165
—Power....... s 1640 2150‘ .0655
—Engine Crew.......... . 3770 2530 .1895 0747 .0434 0285
— Maintenance and Repair...... _3140  .0945 1460 0396, .0367 0181
—Round House and Inspection.. .0599 ‘ L0477 .0063
- 01il, Waste and Supplies....... -0295 .0055 .0133 .0052 .0026 .0015
—Total: : : s swmesmmese - 5170 .6305 .3345 -2055 1136
—Depreciation 1950  .0985 1940 .0205 0328
Total per 1000 Ton Mile ... 1.1654 .7120] .7290 .5285  .2260 1464

In the above table, road “A” uses locomotives for pushers
over a heavy grade, and the second column shows the esti-
mated economy which could be obtained by substituting electric
locomotives for steam over the short section on which these
pushers are operated. Road “B” handles general freight over
a section in which a large part of the traffic originates, where
the service demands a great proportion of switching and short
runs. Road “C” hauls ore over a section with heavy loads in
one direction and empty trains in the other.

These results further emphasize that every case demands an
mtimate study of itself. For example, considering the cost of
depreciation per engine-mile under road “A,” the cost of de-
preciation with steam operation is $.0518 per engine-mile, while
with electrical operation it is estimated at $.05 per engine-
mile. In the other two cases, the cost of depreciation with
electric operation is greater than with steam. The reason for
this being that on road “A,” due to the excessively severe ser-
vice, the life of steam locomotives is short and their repair and
maintenance account very high. At the same time, being a
short line, the cost of electric equipment is relatively low. In
the other cases the lines are more extensive and the cost of
electric equipment is greater proportionally than in the case of
road “A.”

As with the steam locomotive, the design of the electric loco-
motive is influenced by the service for which it is to be used.
The bogie truck type, following the precedent of the motor car,
was the first to come into general use, and it has become a
well established type for general service in high-speed haulage,
or for yard shifting where there are many curves.

The articulated type is well represented by the locomotives

¢
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originally supplied to the Baltimore & Ohio Railroad for the
Baltimore tunnel. This type is shown diagrammatically in
Fig. 1. It is much the same as two coupled locomotives, with
the disadvantage of not being two independent units, either of
which can be operated or repaired independently of the other.

The rigid frame type, as ex-
emplified in Fig. 2% is one in
which all axles are held square with
the frame and parallel to one an-
other. The mechanical design is
strong and simple and well adapted
for heavy slow-speed haulage. The
additional equipments for the Balti-
more & Ohio tunnel are of this type.
Two of these locomotives, with a
total weight of 160 tons on the
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and braking the train. A sectional view is shown in Fig. 3.
To economize space and simplify the bearings, the compressor
is provided with two motors, which, by reason of the low speed,
are connected in series with each other. The air pressure is
maintained by a governor, which automatically starts and stops

drivers, are ordinarily coupled to-
gether and controlled as a single
unit.

The requirements of high-speed

passenger service are especially
severe, demanding a locomotive of
large power and, consequently, of
heavy weight, as well as one possessing a reasonably flexible
wheel base.

The locomotive recently designed and built by the General
Electric Company and the American Locomotive Company for
the New York Central Railroad,j is the result of a careful
study of many different types. This electric locomotive differs
from any that have previously been built, in having a rigid
frame for the drivers and pony trucks at each end for guiding.
It is also an innovation with respect to the type of motors. The
high speed for which the motors were designed made it possi-
ble to economically utilize material in the form of bi-polar
units. The poles of the motors are provided with flat faces,
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SECTIONAL ELEVATION OF ARTICULATED TYPE OF ELECTRIC LOCOMOTIVE

the compressor within a variation of about 10 Ibs. pressure.

The method of conveying electric power to a car or train is
influenced by the size of equipment and conditions under which
it operates. The simple trolley and wheel in general use has
been surprisingly satisfactory in service much more severe than
that for which the trolley wheel was originally considered. The
limitation of its capacity is rather in the life of the wheel than
from any particular difficultysin collecting the current. With
cars of medium size, at moderate speed, an upward pressure of
15 Ibs. or 20 1bs. against the trolley wire is sufficient, and the
life of the wheel is frequently 10,000 miles or over. At car
speeds of 5o miles to 60 miles an hour, an upward pressure of
35 Ibs. to 40 Ibs. appears necessary
to insure the wheel maintaining
close contact with the wire over the

irregularities of the suspension. This
greater pressure, coupled with the

larger amount of current commonly
taken at such speeds, results in the
rapid wearing of the trolley wheels,

which is more especially noticeable
on account of the large daily car
mileage common to high-speed ser-

7 =—“FHF

vice.
Considerable attention is being
3 given to the development of a col-

lector for heavy service which will
cost less to maintain than the pres-
ent trolley wheel. The bow form of

FIG. 2.—SECTIONAL ELEVATION

between which the armature can move in a vertical direction.
The commutation of the motors is not affected to any appre-
ciable extent by such a movement, and this arrangement en-
ables the locomotive frame being utilized as the magnetic cir-
cuit, as well as permitting all the magnetic material and the
field coils being supported on the main springs. The armatures,
wheels, axles and journal boxes are the only parts of the motor
or locomotive frame which are not borne upon the springs.

The air compressor for the New York Central locomotive is
a new direct-connected design running at 175 revolutions and
with a piston displacement of 75 cu. ft. per minute. This com-
pressor supplies air at 130 1bs., both for blowing the whistle

*Sce also STREET RATLWAY JoURNAL, Aug. 22, 1903.
t See STREET Ra1Lway Journar, Nov. 19, 1904,

OF RIGID FRAME TYPE OF ELEC1RIC LOCOMOTIVE

trolley, in which a sliding bar of
copper or aluminum at right angles
to the trolley wire replaces the
trolley wheel, has been used to some extent abroad and
seems to have met considerable favor. The cars
on which the bow trolley has generally been wused are
of comparatively slow speed and power, and such tests
as have been made indicate that in the equivalent of our sub-
urban service the maintenance of the bow trolley would con-
siderably exceed that of the trolley wheel. A modification of
the bow trolley, in which a roller replaces the sliding bar, has
been used in a number of cases, with excellent results. \Where
the trolley wire is maintained within a foot or two of uniform
height, a reversible trolley contact with a pantagraph mechan-
ism, carrying a roller for contact with the wire, can readily be
applied. Where the variation in height of the trolley wire is
considerable, on different parts of the same line, the panta-

with
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graph construction must necessarily be of considerable size.
The first electrical equipment of the Brooklyn Bridge was pro-
vided with this pantagraph form of trolley, prior to the in-
stallation of the third rail. Another instance of the use of this

G
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FIG, 3.—SECTION OF MOTOR AIR COMPRESSOR

type of trolley is on the San I'rancisco, Oakland & San Jose
Railway, illustrated in the STREET RaiLway JournaL for Feb.
20, 1904. It is customary to install two pantagraph trolleys,
cach collecting its share of the current, and where necessary to
collect a larger amount, as might be the case in locomotive
work, additional trolley contacts may be installed to any extent
required. A pantagraph type of trolley, provided with a shoe
instead of a roller, is well adapted for use in connection with
third-rail operation, where it is desired to make overhead con-
tact through special track work or road crossings where the
third rail cannot be conveniently installed. On the New York
Central locomotive, this particular contact device is fitted with
an air piston to provide a convenient means of depressing the
contact shoe.

The ordinary methods of trolley wire suspension and insula-
tion are not well adapted for high potential alternating trolley
hnes, and what is known as a catenary suspension of the trolley

FI1G. 5.—PROPOSED FORM OF THIRD RAIL

wire will probably be more generally used. In the catenary
suspension, the supporting cable or catenary is carried over the
top of high potential insulators at the point of support and the
trolley wire is attached by clips and hangers directly to the
catenary without intervening insulation. The catenary thus
serves as a supplemental conductor to the trolley wire, and it
may be of either steel or copper. As the trolley wire is sup-
ported at frequent intervals, the poles for the catenary can be
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spaced at longer distances than common with the ordinary type
of trolley construction. While especially advantageous for high
potential work, there is no reason why the catenary form of
suspension should not be more generally employed for direct-
current work, and it provides a means for supporting a larger
troliey wire, if desired, than is now commonly used. Several
details of the catenary construction are shown in Fig. 4.

The third rail, although used to a considerable extent in
place of the trolley, has been criticised, particularly from the
standpoint of danger and trouble from sleet. The un-
protected rail is open to both these objections, but with
a suitable protection against accidental contact and
from sleet, these objections are to a great extent over-
A protection providing these features is in use
on the Wilkesbarre & Hazleton Railway, Interborough
Subway, and one is under construction for the New
York Central.

The location of the third rail, with reference to the
track, would seem to be a simple question, but owing
to local conditions, nearly every installation has been
different. Between clearing the low-pressure cylinders
of compound locomotives, the hoppers on the large
stecl coal cars and keeping within the bridge abutments
and tunnels, the location is generally a case of com-
promise. It will be advantageous to facilitate the in-
terchange of equipments by establishing a uniform lo-
cation of the third rail, and the importance of such a
standard and difficulty of finally determining it will
increase with every new installation.

Fig. 5 shows a suggested section of third rail, which has the
merit of providing large conductivity with a minimum of
height. As the amount of insulation that can be provided is in
a measure dependent upon the distance between bottom of the
third rail and the tie, a minimum height is for this reason ad-
vantageous.

The subdivision of the third rail into sections which will be
normally disconnected from the supply circuit and automati-
cally connected when in the immediate vicinity of the car, has
many times been proposed. Such an arrangement appears to
have little or no advantage, as apart from the complication in-
troduced, the sectional third rail should be protected by a cover-
ing to the same degree as an ordinary third rail. Unless the
sections are very short, the rail will be energized for some dis-
tance beyond the car, and persons getting on or off, or working
about the car, would be likely to receive shocks, and more espe-
cially so as the rail would ordinarily be considered harmless.
Another important reason for protecting the rail is
that the cover will form a shield from sleet, which is
much more troublesome on a sectional third rail than
on the ordinary third rail.

The third-rail contact shoe, which has been quite
generally used, depends on gravity for its contact
with the rail; therefore, at high speeds with any un-
evenness on surface of the third rail, this type of shoe
shows a disposition to jump and arc excessively. A better form
of shoe is one in which the contact is held against the third
rail by a spring, this principle being applied to the hinged type
of third-rail shoes in use on the Interborough Subway and
New York Central locomotive.

The Boston Elevated Railway was originally equipped with
gravity shoes, which have been replaced with others provided
with a spring, as described in the STREET RAILWAY JOURNAL
of Feb. 6, 1904. '

The initial expense of electrical equipment, more especially
that due to the cost of power station and trolley line, has de-
terred many steam railroads from electrifying branch lines in
sparsely populated districts. Such lines could be served more
profitably by independent cars than by steam trains, as the pos-
sibility of economically operating single cars on frequent head-

conie,
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way, by providing a better service, would have an important in-
fluence upon the development of the traffic.

To mieet the requirements of this class of service, a self-pro-
pelled car, independent of any feeder system, seems particularly
well suited. With this end in view, there have been numerous
schemes suggcested and tried, some employing steam and others
compressed air as a motive power; and again, storagc batteries
and gasoline engines have been used. Without discussing the
relative merits of these different methods, it may be Dbriefly
stated that the gasoline engine seems to have the advantage of
possessing the greatest power for a given weight, and is also

Brecket Suspension used only ot
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building of a successful car of this description is a problem de-
pending entirely upon the engine; and there seems reasonable
ground for the belief that an engine well adapted to this class
of work can be produced.

The General Electric Company has under construetion an
equipment of this character which, if successful, should be well
adapted to meet the requirements of the class of service under
consideration. The engine was purchased abroad. This car is
provided with passenger, smoking, toilet and baggage compart-
ments, and is 65 ft. over all. The engine room is at one end,
and a motorman’s compartment is provided at each end of the
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FiG. 4—DETAILS OF CATENARY CONSTRUCTION

able to cover considerable distances, owing to the concentrated
nature of the fuel and the high efficiency of the engine in rela-
tively small sizes.

A number of such equipments are in operation abroad, some
being provided with a mechanical transmission to the wheels
similar to an automobile, and others having a generator direct
connected to the engine, with the electric motors mounted on
the trucks in the usual way. TFor cars of the weight commonly
used on stcam railroads in this country, and those which have
bogie trucks, the gasoline-clectric combination scems in many
respects the better suited.

The principal difficulty that has been experienced with this
type of equipment is the insufficient capacity of the engine;
and this is not surprising when we appreciate that the motors
of a 4o-ton electric car under ordinary service conditions are
frequently required to develop 500 hp during acceleration. The

car, to permit its being operated in both directions. The car
complete will weigh, approximately, 55 tons. A general idea
of such an cquipment may be obtained from Fig. 6, showing
plan and elevation of the car body. This print is partially in
scetion to show the arrangement of engine and generator.
The engine will have a full load output of 200-brake-hp and
will run at 600 revolutions. It will be dircct connected to a
6oo-volt generator, the fields of which will be separately ex-
cited from an exciter driven by the engine. The controller for
the motors will be provided with a series-parallel switeh, but
no starting resistance, in the usual sense, will be required, as
the speed of the motors will be regulated by controlling the
voltage of the generator through field resistance points in the
controller.  The water-cooling system for the engine will be
carried through radiators on the top of the car during the sum-
mer, and in the winter through the ordinary heater pipes for
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the purpose of warming the car. An engine of the size pro-

posed will provide for an acceleration sufficient to maintain a

schedule speed of 20 m.p.h. to 25 m.p.h. where stops are 3 miles
to 4 miles apart and the car can be easily maintained at a run-
ning speed of 40 m.p.h. There are no data on which we can
accurately base the operating cost of such an equipment, but
it seems probable that, including all expenses—of the motor-
man, conductor, fuel and maintenance—the cost will be be-
tween 15 cents to 20 cents per car-mile. This will depend some-
what on the daily mileage made by the conductor and motor-
man, as their wages amount to a considerable portion of the
total expense. Reference has been made to this type of equip-
ment, because considerable interest appears to exist regarding
the possibilities in this direction, but what measure of success
will be attained can only be determined by a thorough trial.
Several different types of engines are under consideration, as
is also the use of kerosene as a fuel. The object in view is to
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as a dry insulator after they have been immersed in water for a
period of twenty-four hours. Such insulators are made in 18-
in., 20-in. and 30-in. lengths. The 30-in. insulator will stand
a high potential test of 50,000 volts. The 2o0-in. insulator is
recommended for 3300-volt trolley wire; these insulators are
tested for 5000 volts and will stand a high potential test of
25,000 volts to 35,000 volts. Views were also shown to illus-
trate the development of the electric freight locomotive, as
exemplified in the articulation rigid frame types of the
Baltimore & Ohio electric locomotives for tunnel work,
Figs. 1 and 2, as was also a large number of views of
the New York Central locomotive apparatus and of the Hoff-
mans, N. Y., section of the New York Central Railroad, on
which a large number of elaborate tests have been and are
being made. These later views, together with the performance
curves presented, will be found in the STREET RAILWAY JOUR-
NaL of Nov. 19. The programme of the complete tests to be
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6.—GASOLINE-ELECTRIC

produce an equipment comparable in some respects to the all-
electric car, and at the same time cheaper to operate than the
steam trains, which are usually run over the lines for which an
cquipment of this type is intended.

Within the limits of this paper, it has been possible to touch
only upon a few of the features pertaining to electric traction.
The power station and sub-station equipment, the motors and
controlling apparatus for the car, and the various automatic
protective devices, each bear their due relation to the subject as
a whole. The subject of electric traction affords a variety and
" scope for engineering investigation which makes it exceedingly
attractive, and the developments in this direction within the
next few years, in connection with the heavier class of service,
give promise of being equal in importance to the influence of
teh trolley line upon the horse railway.

DISCUSSION

After reading his paper, Mr. Potter presented a large num-
ber of lantern-slide views, illustrating the principal features of
the Schenectady-Ballston single-phase line, described in the
STREET RAILWAY JoUrRNAL of Aug. 27, 1904, and gave details
of the catenary suspension system, which are shown in Fig. 4.
He stated that this system was an ideal one for trolley suspen-
sion. The pull-offs and anchorages are second growth hickory
which has been subject to a vacuum compound insulating treat-
ment. This consists of introducing into the pores of the wood
a mixture of various oils and rosin, which, due to their nature,
make 1t thoroughly impervious to moisture. At the same time
they possess the property of not cracking when the wood is
subjected to bending strains after the insulation itself has
dried. Insulators, after they have been treated in this manner,
can withstand practically the same high potential voltage tests
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conducted on the New York Central locomotive was given in
detail in the issue of Jan. 21, 1905. Mr. Potter also showed a
plan view of the gasoline engine, illustrated in the text of his
paper herewith. (See Fig. 6.) This engine is now equipped
with a six-cylinder vertical engine, but the company hopes to
secure more room in the car by the use of a four-cylinder en-
gine of the same capacity.

After the presentation of the slides, the chairman announced
that, owing to the large number of well-known electrical engi-
neers present, he felt that the only thing he could do would be
to call them up to participate in the discussion in alphabetical
order. For this reason, he requested B. J. Arnold to take the
floor. Mr. Arnold, however, retired in favor of W. J. Wilgus,
fifth vice-president of the New York Central Railroad.

Mr. Wilgus congratulated the author of the paper of the
evening on the very able and comprehensive manner in which
he had treated the broad subject of electrification of steam
railroads. He felt that there was a growing necessity for
making some improvements in steam railroad operation, espe-
cially in the suburban service. One point, however, which was
often overlooked was that the cost of electrifying a steam rail-
road was not the principal item of expense. The New York
Central had found that the cost of electrifying a suburban divi-
sion, comprising about 6o miles of four-track line, will be only
about one-fourth of the total expenditure necessary to secure
the full benefits of electrification. There must be more frequent
units; a separation of slow and fast traffic, which means sep-
arate express and local tracks, or the increase of two tracks to
four and of four tracks to eight in some cases, and the elimina-
tion of all grade crossings, as the latter would be absolutely
impossible with electric traction. It also means, in the case of
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the New York Central Railroad, that the platforms of all sta-
tions will be raised to the level of the car floor and the recon-
struction of many stations, including the Grand Central ter-
minal. The proper way to look at this question is from the
standpoint of increase in business, rather than that of de-
crease in cost of operation. Mr. Wilgus said that in his
opinion the value of suburban service had hitherto been
ignored by most steam railroads; some have tried to make
it so disagreeable to their patrons that it seemed as though
they wanted some excuse to give it up entirely. The New York
Central felt, however, that this was the wrong principle, for
even if it made no money out of its commuter business, electri-
fication would make the territory attractive and bring in a
large population, which would result finally in an increased
long-haul passenger and freight business. He said that the
suburban service of a line like the New York Central was
analagous to the wagon delivery service of a department store;
each could not be taken by itself, but would have to be studied
as to its effect on the other parts of the business.

Another point which Mr. Wilgus said he desired to bring out
was the ability of electricity to increase the capacity of the
terminals in a way which would be impossible if steam is the
motive power. With the latter system in use, only the surface
area of the terminal property owned by the company was of
value, and extensions in terminal facilities as the railroad traf-
fic’grew was almost impossible, owing to the existence of ad-
joining streets, buildings, etc. The only possible expansion in
such cases was either up or down, and this can be accom-
plished only by electricity. In the case of the New York Cen-
tral’s terminal in New York, electrification meant the reclaim-
ing of about 40 acres of land, allowing the cellar part of
the property to be used for railroad purposes, and also giv-
ing an enormous increase in the capacity of the terminal.
Another great advantage of electricity was the absence of
switching. With stecam secrvice on suburban lines, locomo-
tives must be cut off and stand idle for hours, flying-switches
must be adopted, with a great loss of time standing on
sidings, etc. All of this is avoided by the installa-
tion of the multiple-unit system in electrical operation,
making it possible to handle the traffic on a trunk line to
a degree of density approaching that of the New York Subway
or Elevated line without the use of twenty to thirty standing
tracks. A local advantage would be the increased comfort to
passengers when traveling through the Grand Central tunnel.
There would also be a great saving in cleaning, as it is neces-
sary at the present time to clean the tunnel about every two
weeks. The gases from the steam locomotives are rapidly eat-
ing away the iron I-beams overhead, and if steam operation
had been continued, this would have meant the early renewal of
that feature of the tunnel at an enormous expense. The ab-
‘sence of engine houses in the terminal, with their accompany-
ing scores of smoky locomotives, ash pits, water plugs, etc.,
will also avoid much aunoyance and give valuable space for
other purposes.

The president then introduced Trank J. Sprague as the
father of the electrical development of railways. Mr. Sprague
commended Mr. Potter upon his paper, and cspecially upon
‘the note of conservatism with regard to the claims made for
alternating-current apparatus and operation. e thought that
with regard to trunk lines, concerning which he had made
numerous statements during the past fifteen years, Mr. Potter
was over-optimistic, for in his comparisons he had neglected
sundry vital elements, such as capital account and up-keep of
the transmission and trolley systems. Tle had been accused by
some of his enthusiastic associates as being over-conservative.
They expressed surprise that having—justly or otherwise—
been classed in the past as one having confidence, cven to the
extent of possible rashness, in electrie railway development, he
should now be found oceupying a eritical attitude. ITe saw no
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reason to change his past views on this subject because of that
natural enthusiasm which has greeted every new and im-
portant development in electrical science. With regard to the
New York Central work—to which, important as it was, some
undue significance might be attached—he wished to congratu-
late the General Electric Company and its engineers on a dar-
ing departure in electric motor and locomotive construction,
one which promised marked success. This was all the more
gratifying in view of the fact that when first proposed, with
but limited motor tests, the commission as well as the com-
pany had to take something of professional risk. Considering
the general subject as practical railroad officials and engineers,
he said: “The vital question is not now whether all tramways
and suburban or interurban roads be operated electrically, or
whether electricity shall be installed for trunk line terminals
and for special purposes, as in the cases of the Baltimore &
Ohio tunnel and the New York Central and Pennsylvania Rail-
roads, but the broad one—will trunk lines be operated elec-
trically?” This was not a problem alone of high or low poten-
tial on the trolley line, or of the use of a. ¢. or d. c¢. current in
the motors. It was essentially a financial problem affected, of
course, largely by these elements.

It has been said that a road of considerable length could not
be operated on a moderate rail potential of 630 volts. In an-
swer to this he wished to make two axiomatic statements, as
follows: “Any line, so far as physical handling of traffic and
reasonable cost were concerned, could be operated on the work-
ing potentials common to-day, provided there was sufficient
density of traffic, and on the other hand, no matter to what
trolley potential one might go, and no matter how perfeet the
motor, there were conditions which were prohibitive of elee-
trie operation.” This dependence of successful operation upon
the element of density was one which he had frequently em-
phasized, and its meaning should be fully realized. It had been
suggested that a high load factor was important, which was
undoubtedly true, but consideréd alone it was of little moment,
as on straight-away running on a long line a single equipment
could give a very high load factor and yet electrie equipment
be out of all serious consideration. The fact was that a num-
ber of units between terminals, with a fair distribution of load
as well as a good load factor, ordinarily contributed the ele-
ments necessary for really successful commercial operation.
Every road presented a special problem, and the wisdom of
adopting electricity could only be determined by a most careful
analysis of all conditions.

He was as keenly alive to the economic advantages of higher
potentials as the most ardent advocate of the alternating-cur-
rent motor, and just as friendly to that piece of apparatus, hut
it would not materially advance electric railway progress to
shut one’s eyes to the failure of claims made in the past and
certain facts as to present apparatus. This might be illus-
trated by reference to the attitude once assumed toward the
commutator of the d. ¢. motor and the wonderful predictions
made for the commutatorless polyphase motor—all of which
was of no present effect when it is realized that in develop-
ments as indicated to-day the best designers have gone back
to the series motor with a commutator, adapting it by special
construction to single-phase a. c¢. operation, although it is com-
plicated somewhat by the transformer action which takes place
in it. The ease with which the alternating current makes pos-
sible economical transmission of large amounts of power over
long distances, and the marvelous simplicity of transformation
from one pressure and volume to another, higher or lower,
give this system certain inherent advantages over continuous
current transmission which are undisputed, but it is to be re-
membered that on the initial transmission to and through the
static transformers at the sub-stations, which, although vary-
ing in number, must be an element in any large railway sys-
tem, and are, in fact, local stations distributing currents of
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lower potential to sections of the railroad, this advantage and
condition as to initial transmission remains unchanged, no
matter what the pressure uséd on the trolley supply or what
the type of motor.

The object then in a. c. development is to eliminate the cost
and losses of the moving element—the rotary converter—irom
sub-stations; to separate the latter by greater distances, thus
reducing their number and increasing the average load on each,
and to lower the cost of the secondary or trolley system for
unit distance and capacity. Elimination of moving parts at
the sub-station was, of enurse, desirable, but that did not neces-
sarily mean doing away with attendance. Moreover, inasmuch
as a. c¢. motor equipments are heavier and more costly than
d. c., much of the saving of the cost of rotaries on a large sys-
tem would be offset. This increased weight of car equipment
would also affect the size of the trolley line with any given
potential.

Referring to the question of trolley potentials, comparison
between the a. c¢. and d. c. trolley supply must be carefully
made. Mr. Potter had clearly shown that because of the in-
creased losses on any kind of conductor or rail when using
a. ¢. instead of d. c. current of given volume, with like losses
at fixed distances and amounts of energy, the relative average
potentials of the a. c. and d. c. currents would be about in the
proportion of § to 3, and when the maximum potentials are
considered the proportion would be about 7 to 3. Therefore, to
get materially increased distances between sub-stations, the
trolley potentials for a. c. operation must be pretty high. In
this connection it must also be remembered that, unlike fixed
transmissions, the load on a railway must generally be as-
sumed to vary as the unit distance, so that, considering a. c.
and d. c. trolley supplies independently, the distance between
sub-stations with given unit load and unit investment in trol-
ley lines would only vary directly as the increase of potential,
the relation between maximum potentials under like distances
and loads being as already indicated, about in the proportion
of 7 to 3. It was the speaker’s opinion that dealing with larger
railway propositions the ordinary practice by no means indi-
cated the limit of operative d. c. potentials, as should be evi-
dent from theoretical consideration$ as well as practical demon-
strations already made. But eliminating for the moment the
question of danger, the developments possible by the successful
use of very high trolley potentials were such that all progress
in this direction was to be heartily welcomed, especially on
single-phase lines, as the polyphase motor did not, in his opin-
ion, offer any promise of meeting the conditions of general
railway operation.

The next speaker was B. G. Lamme, chief engineer of the
Westirighouse Electric & Manufacturing Company. He said
that while during the last few years there had been a great in-
crease in the size of electrical units and in voltage, the railway
motor had gone up in voltage from 500 volts to only about 650
volts. The problem of heavy railway work had hardly been
touched. Instead of increasing the voltage of the motor, the
development had been in the direction of increasing the cur-
rent, and the necessity of collecting heavy currents had finally
resulted in the adoption of the third rail. But he felt the
third rail could not be considered a general solution. In a
freight yard, for instance, the third-rail system for many tracks
would not be very satisfactory. Any system which would per-
mit a high enough voltage would allow keeping the satisfactory
feature of the overhead construction. For general service,
with many tracks, it looks as if we must go to higher voltage
overhead construction. There is a limit to the direct-current
voltage which is allowable, but with alternating current we
can use any desired voltage. Assuming the use of alternating
current, we must next choose between polyphase and single-
phase; as the polyphase system with its two overhead wires
would be i{npracticable for freight vards, our choice narrows
down to the single overhead wire of the single-phase system.

STREET RAILWAY JOURNAL.

‘ditions.

[VorL. XXV. No. 4.

Single-phase current can be utilized in two ways—by a motor-
generator on the car or by transformers and motors. In either
system the voltage at the car motors is independent of the
voltage of the trolley. The voltage of the trolley is limited
only by the insulation used; 10,000 volts transmission has
already been used, and 18,000 volts on the trolley is now being
planned. At the present time his company is building a 1500-
hp freight locomotive, which is to run on 6000 volts single-
phase. The equipment is to operate at 10 m.p.h. normal speed,
using single-reduction motors. The building of a higher speed
passenger service locomotive would be much easier. The
catenary form of trolley construction appears to be an ideal
one for this service, and could be applied with great advantage
to heavy railway service, and also to freight yards. The ad-
vantage of this system over that using the motor-generator
set is its greater flexibility; the motor-generator set might
be all right for heavy service where heavy currents are re-
quired, but would not be so suitable on the branch lines re-
quiring less power. The pure single-phase system for locomo-
tives is the best, as the voltage can be adjusted at three places
—at the power house, sub-station or on the car. We can wuse
one voltage in the yard, another in the suburban limits and an-
other on the outside lines. The consumption of power is
directly proportional to the work done, which is not true with
the d. c. system, owing to the rheostatic method of. control.
The speed may be varied by transformer action without break-
ing contacts, such as is usual in ordinary direct-current control.

Following Mr. Lamme, Bion J. Arnold took the floor. He
said that Mr. Potter had made a very fair statement of the
case, and he felt gratified to hear him say that the a. c. motor
is now a success, as it was the first time the General Electric
Company had gone on record to that effect. He said that, al-
though other single-phase systems might be better than his
own, he believed that his early stand in favor of the single-
phase system had borne fruit. Mr. Potter, he said, had men-
tioned only one form of single-phase traction, although that
form, he Dbelieved, would also take in the Westinghouse type,
namely, a series a. c. motor. e then called attention to some
features of the motor-generator method advocated by Ward
Leonard. He was against the third rail personally, but felt
that its use so far had been necessary on account of certain con-
Ultimately he believed that the steam railroads will
all become electrified. He did not claim that electricity was
cheaper, and said that not one road in a thousand in the United
States could be equipped with the direct current commercially;
but there are a great many on which a high-potential alterna-
ting-current system could be installed, and the railways eventu-
ally will be equipped therewith. He believed that a beginning
would be made in a manner somewhat like the following: Some
steam road having a sufficient density of traffic between two
large cities will be equipped electrically. That road, on ac-
count of the liking of the public for electric travel, will get the
bulk of the passenger traffic, and consequently the neighboring
lines must soon follow. Having their passenger service handled
electrically, it will not take long before the freight will be simi-
larly taken care of, especially as fuel becomes dearer.

The next speaker, George Gibbs, consulting engineer of the
Interborough Rapid Transit Company and electrical engineer’
of the Long Island Railroad, stated that he had but one point
to emphasize, and this was in connection with third-rail and
trolley-contact clearances, especially in reference to the neces-
sity of meeting a great variety of conditions with a continuous
clectrical conductor located along the railway line. He in-
stanced the case of the Long Island electrification, where trains
travel underground, on an elevated road, and on the surface
across country: also with through running possibilities with
city elevated roads and subways. It would seem, under these
conditions, that the overhead contact for low-tension d. c.
transmission was almost impracticable; and, under certain con-
ditions, positively dangerous where the roofs of cars ran withip
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from 4 ins. to 6 ins. of the subway roof. Under this latter con-
dition a collision or derailment would almost certainly bring the
light roof of the car into contact with the charged overhead
conductor. He stated that some three years ago he had written
to the executive committee of the Master Car Builders’ Asso-
ciation calling their attention to the necessity of establishing
some standard clearance lines for car equipment, which would
put a limit on the encroachment of steel hopper ears and other
speeial cars on the clearances at and near the track level. He
suggested that 27 ins. between the gage line of track rail and
middle of the third rail was about the limit for a practieal
gaging of the third-rail contact. 1le stated that if ear equip-
ment continued to encroach on clearances that this distance for
third rail would soon become impraeticable. Tlis suggestion
to appoint a committee to establish ear clearances was evi-
dently misunderstood, as it resulted only in a committee to
establish the “standard position of the third rail;” this subject
was manifestly not within the provinee of the Master Car
Builders” Association, whereas that of establishing maximum
ear dimensions was. As a result of this misunderstanding
nothing was accomplished and the matter is in the same un-
satisfactory condition as heretofore. Tle said he hoped that
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SNOW REMOVAL IN SYRACUSE

BY E. G. CONNETTE

The Syracuse Rapid Transit Railway Company has 7239
miles of track which cover 47.63 miles of streets. The equip-
ment for keeping the tracks clear of snow consists of two snow
sweepers, five shear plows, four “A” or nose plows and one
plow built in the eompany’s shops, which has a very long wing,
and is used particularly to push the snow back a sufficient dis-
tance from the rails on paved streets to allow driving on both
sides of the tracks without interfering with the movement of
the ears. ‘

The removal of snow is under the direet supervision of the
superintendent. The system is divided into four divisions, and
each division is in charge of an assistant, who reeecives his in-
structions from the superintendent. The equipment for the
removal of snow is apportioned among the different divisions
to the best advantage, and the assistant in charge of each divi-
sion direets the movement of the plows and sweepers on his
respective division. The names of about thirty of the best and
most experieneed motormen are kept posted in the ear houses,

WINTER VIEWS IN SYRACUSE, SHOWING METHOD OF PILING SNOW AT SIDE OF STREET

the railway members of the elub would agitate this question
anew in order to bring it to some practical conclusion.

J. G. White being called upon, made a few remarks to the
effect that the problem of eleetrifieation was largely one of
dollars and eents. Incidentally, he said that the ordinary bow
trolley, whieh is so extensively used on the continent of Eu-
rope for ordinary city roads, had proved unsuitable in its
present form for high-speed work, as shown by the experience
of his company in the initial operation of the Amsterdam-Haar-
lem Tramways, deseribed in the STREET RATLWAY JOURNAL of
Jan. 7. It had been found necessary to make some important
changes in the construction of the usual type to meet high-
speed eonditions, principally because the bows had worn out
very rapidly.

Mr. Potter was asked to make the eoncluding address, and in
referring to the remarks of the preeeding speaker said that his
reports about the bow trolleys were in eonfirmation of Mr.
White’s experienee. Ile thought that the pantagraph trolley,
deseribed in his paper, was very suitable for colleeting large
currents, besides being adjustable for changes in level. THe
agrecd with Mr. Gibbs in the importance-of fixing upon a
standard clearanee for the third rail, and said that if this matter
were not attended to soon the problem would become one in-
creasing in difficulty with every additional installation,

and as far as possible they are seleeted from men who live in
the vicinity of the ear house so that they ean report for duty on
short notice. If a snow storm eommences during the day, extra
men are sent to take the places of the regular men on the ears,
who are ordered to report to the ear houses a8 quickly as pos-
sible for duty on the plows and sweepers. If a snow storm eom-
menees at night the men are called when needed.

Three men are required to operate the snow sweeper, one
man to operate the sweeper and brooms, one man to take care
of the trolley, and one to wateh horses en route that may be
frightened by the aetion of the brooms. Four men are required
to operate the shear plows, and the large type “.\” or nose plows
require five or six men, on aceount of the heavy wings, which
have to be changed at intervals.

During last winter we were fortunate in seeuring the service
of a large number of outside men, who were not regularly em-
ployed by the eompany, but who would report at the car houses
when a snow storm began, or whao left their addresses and eould
be sent for when needed. This saved the necessity of using
extra motormen and conduetors for this work.

During the last winter some of the snow cquipment was in
serviee nearly every day from Nov. 20 up to and including
Total cost for the remaval of snow and ice during
The total car-miles for fiscal

April 20.
the past winter was $8,189.60.
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year ending June 30 were 3,869,887, making the cost per car-
mile for the removal of snow and ice .0021 cents.

Notwithstanding the heavy fall of snow during the last win-
ter, there was not a single day during the entire time that we
did not operate all of our lines. This winter, at points where
we have experienced considerable trouble with drifting snow,
snow fences of the standard type used by the New York Cen-
tral & Hudson River Railroad Company have been erected.
Fortunately, we have had very little snow and ice to handle
during the present winter. The track scrapers on the cars
have taken care of the snow so far this winter, and I may add
that the track scrapers are capable of keeping the tracks clear
in a snowfall of 4 ins. to 5 ins.

—— P
THERMIT RAIL-WELDING AT HARTFORD, CONN.

The Hartford Street Railway Company has been doing con-
siderable work with the Goldschmidt thermit rail-welding
process, and in view of the general attention that this process
is attracting in America, a statement of the results secured in
that city will be of interest.

The thermit process has been described in the columns of the
STREET RATLWAY JoURNAL. It will be remembered that it is a
purely chemical operation, based upon the fact that metallic
aluminum, under proper conditions, will reduce many of the
other metals from their compounds to their simple form; as, for
mstance, if aluminum is mixed with oxide of iron and the mix-
ture is ignited, the aluminum will unite with the oxygen of the
oxide, forming aluminum oxide (which is commercial corun-
dum), leaving the iron free. As the process of reduction lib-
erates a great amount of heat, the temperature of the mixture
during the reaction rises rapidly (to about gooo degs. I},
changing the iron to a molten low-carbon steel. Expressed in
chemical terms, the equation, according to which the reaction
takes place, would be Fe,O, + 2AL = AL,O, + 2Fe. This
is the process utilized in welding rails. The oxide of iron is
mixed with powdered aluminum in the right proportion, and
introduced into a crucible lined with magnesia, or with ma-
terial obtained from a previous fusion. Ordinarily, the mix-
ture would be very hard to ignite, as it can be thrown into an
ordinary firc, and even upon molten cast iron, without burning.
In order to set off the contents of the crucible, a small quantity

CROSS-SECTION THROUGH CRUCIBLE, SHOWING METHOD OF
DISLODGING PIN TO MAKE THE POUR

of ignition powder (barium peroxide and pulverized aluminum)
is put in a small heap on top of the mixture, and is ignited by
means of a match or red-hot iron rod. The reaction propagates
itself quickly through the whole mixture, with the result that
in a few seconds the whole charge is a mass of white-hot fluid
material. The contents of the crucible have separated into two
layers, the molten metal reduced by the aluminum being at the
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bottom and the molten aluminum oxide above it. The reaction
takes place very quickly and, although the heat of the mass is
intense, there is no explosive effect, as the product is not a gas,
and the whole energy of the reaction is preserved as it were in
the crucible, the operation being attended only with a violent
bubbling or boiling of the mixture.

In the application to rail-welding, the cone-shaped crucible,
with its magnesite lining, is mounted on a tripod over the joint
to be welded, a properly prepared iron sand clay mold having
been previously clamped around the joint. The conical crucible
has a hole in the bottom, and, before the operation, a small iron
rod or pin is placed in this hole, with its end projecting several
inches below the crucible. Above the head of the pin in the
bottom of the crucible is first carefully fitted an asbestos washer,
and on top of this is placed a solid circular metal washer to hold
it in place. About 15 lbs. or 20 1bs. of powdered aluminum and
oxide iron are then poured into the crucible. This mixture is
known as “Thermit,” and is furnished properly mixed and
ready for use in small bags by the manufacturers. On top of
the mixture is placed a quantity of ignition powder, about
enough to cover a go-cent piece. When all is ready, a match
is applied to the powder and a conical cover with a central
opening is hastily placed on the crucible. In a few seconds the
reaction commences, and within thirty seconds the contents of
the crucible become a seething, boiling mass of molten metal.
As soon as the reaction has reached its height, a man strikes
the pin projecting from the bottom of the crucible with a rod or
small shovel, driving the pin upward, thus freeing the hole and

=
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CRUCIBLE AND MOULD IN PLACE READY TO MAKE WELD

allowing the molten metal to flow down into the mold around
the joint, depositing a mass of metal around the joint and weld-
ing the ends of the rails into a continuous rail.

The Hartford Street Railway Company has just completed
the welding of 162 joints by the thermit process. The work
was done on the Wethersfield Avenue line, which is laid with
6-in. girder rail in 3o-ft. lengths on standard wooden ties
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placed 2 ft. c. to c. The street along this stretch of track is
paved with macadam. The track has been in use for several
years, and the joints were low in many places.

In preparing for the welding work, the paving was first dug
up around each joint. The end of the tie immediately under
the joint was then cut off for about 2 ft., leaving the joint en-
tirely free. The rails for a short distance from the ends were
next cleaned with a wire brush. Tt is not nccessary to thor-
oughly scour the rails, as the presence of oxide or rust on the
surface of the rails does not interfere in any way with the mak-
ing of the weld. The idea is' merely to remove the loose dirt
in order to get good contact with the metal. The welding work
was carried on during very cold weather, so, of course, the
rails were found very open at the joints. Where the space be-
tween rail ends was more than 14 in., a steel shim was driven
down between the ends of the rail to give close fit.

The molds were then clamped on around the jonts. As fur-
nished by the manufacturers, these molds werc made of sheet
iron and angle iron, and cost in the neighborhood of $2.50 each.
Mr. Tregoning, engineer for the Hartford Street Railway
Company, to whom the work of overseeing the welding was en-
trusted, conceived the idea, however, that these mold boxes
could just as well be made of cast iron. He conferred with the
engineers of the Thermit Company, and it was finally decided
to try cast iron. The results were entirely satisfactory, and
the work was carried on with the use of cast-iron boxes, which
were made at a local foundry at a cost of $1.05 ecach, as against
$2.50 for the sheet iron. Another intcresting departure was

|

TIE FIRST STEP IN THE REACTION, GETTING READY TO DRIVE
PIN UP AND MAKE POUR

made in the grade of filling used in the molds. The company
first tried a mixture of half clay and half sand, or practically a
brick clay. This was expensive, and it was hard to prepare, as
the clay had to be broken up, tempered with water and then
screened while damp. Mr. Tregoning finally came to the con-
clusion that this filling was an unnecessary expense, and hc
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made experiments with ordinary foundry dry sand as filling
for the molds. This was easily obtained from local foundries
at insignificant expense and gave perfect results. Straight dry
sand was used without blacking or other ingredients.

The molds used are open sand molds, made up, of course, to

DURING THE POUR, SHOWING THE MOLTED METAL FLOWING
INTO MOULD

fit the section of rail to be welded. They were prepared at a
local foundry at a cost of 5o cents for each pouring. The
molten metal flows from the bottom of the crucible into a cup
or lip on the mold, and then flows down one side of the rail,
under the foot of the rail, and up the other side. It was found
that better results were secured if the ends of the rails were
heated by means of a blow-torch just before the weld was made.
If the rails are cold, the molten metal, when it strikes the cold
surface of the rail, will sputter badly and thce weld is apt to be
porous. The warmer the rails the quieter will be the flow of
the metal.

In other American citics where experiments have been made
with the thermit process, it has been reported that some trouble
was experienced, due to the fact that the molten metal spat-
tered and burned the rail. Tt is therefore of interest to know
how this trouble was overcome at ITartford. By thoroughly
heating the rail before the pour, much of this trouble was
avoided, and it was also found that if the crucible was placed
on the hall side of the rail, as far away from the rail as possible,
the dangcr of the hot metal splashing on the rail was greatly
reduced.

Another difficulty reported from other citics was the occa-
sional premature pouring of the contents of the crucible beforce
the reaction had reached the proper stage. A little trouble was
experienced from this source at Hartford in the first worlk
done, but it was soon ovcrcome. Nr. Tregoning discovered
that the prematurc pour was usually duc to the fact that the
washers covering the hole at the bottom of the crucible did not



168

fit properly and were apt to slip and let the metal through be-
fore the pin was struck. He found that the magnesite lining
in the crucible, after successive pourings, wore away at the
bottom and did not provide a good seat for the washers.
lining will give from twelve to fifteen reactions or pourings,
and must then be renewed, but after the third or fourth pour-
g, the lining, which at the bottom should be funnel-shape,
wears away from the continuous cone contour and a ridge de-
velops where the asbestos washer rests. This gives a square
seat for the washer, whereas it must have a jam fit in order to
hold back the mass of molten metal as it should. The trouble
was easily remedied by cleaning out the lining with an iron rod
after each pour, and by taking care to see that the asbestos
washer had a tight jam fit before the new charge was put in
the crucible. The best results were secured when the washer
was carefully tamped all the way around with the fingers and
pushed down tightly into the tapering opening through the
lining, so that the weight of metal from above only served to
drive it tighter. There is no danger of getting the washer too
tightly placed, as it can always be dislodged easily by driving
the pin upward with a sharp blow.

The mold can be removed from the joint after about ten
minutes. As soon as the weld was cold, the end of the tie that
had been cut off was replaced under the joint and the paving
put back and tamped around the rail. After a short time it was
almost impossible to find where the joints were, so thoroughly
were the ends of the rail welded together.

In doing the work at Hartford, a slip joint was left in the rail
about every thousand feet to take care of expansion and con-
traction. The slip joint consists of a joint left unwelded, with
the fish-plates hot riveted to the rail, and the ends of each plate
bonded to the rail. '

Briefly summarized, the results secured at Hartford were
as follows:

Of the 162 joints welded, six, or 3.7 per cent, were spoiled in
the pouring, due largely to the breaking in of laborers who
were not familiar with the work. Of the six defective joints,
five were repoured, the sixth being left as a slip joint.

Of the total number, only two joints pulled apart by con-
traction after having been in the ground several days, during
a particularly severe cold snap. Tn hoth cases the rail broke
through a bolt hole. These were the only instances of broken
joints. They were left as slip joints, with fish-plates hot riveted
on, and No. 0000 bonds at each end of the plates.

A force of fourteen men, including the engineer in charge,
was engaged in the work of welding. It was found this force
could weld about twenty joints a day, including all the prepara-
tory work of opening street at the joints, attaching the molds,
etc. The work was done in very cold weather when the days
were short. It is believed in summer, with a gang of thirteen
men, twenty-five joints could be welded in a day.

The cost of labor, including stripping, fastening the molds,
pouring, etc., can be stated at $1, roughly, per joint. The
charge of thermit for pouring one joint under the conditions as
found at Hartford was $2.77. To this must be added the pro
rata cost of the molds and preparing the molds for ecach pour
(about 50 cents per joint), and the pro rata cost of the crucible
(crucibles cost $7.25 each and will last indefinitely), and the
cost of renewing the crucible linings (one lining will last for'
from twelve to fifteen pourings, and it costs $2.50 to renew a
lining).

It may be stated that the total cost per joint, including cost
of excavation, preparing joint, making weld and repaving, at
Hartford, was about $s.

The thermit process of welding rails has been used very ex-
tensively in Europe for several years. It is now being intro-
duced in America by the Goldschmidt Thermit Company, of
New York City, under patents owned by Dr. H. Goldschmidt,
of Berlin. |
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A NEW HYDRO-ELECTRIC BRAKING SYSTEM

Many attempts have been made to design braking systems for
clectrical traction to use cither the source of power that starts
the train or the kinetic energy of the train changed into elec-
trical energy by using the motors as generators. A system

utilizing this idea has recently been developed by the Allge-
meine Elektricitits Gesellschaft, of Berlin, after the designs
of Charles A. Mudge, of New York, who also controls the
American patent rights.

It has been installed successfully in

| T p— “ %

FIG. 1.—SECTION OF THE HYDRO-ELECTRIC BRAKING SYSTEM

several European cities, among them Stuttgart, Strassburg and
Lodz. ,

A sectional drawing of this braking system is shown in the
accompanying figure, representing a form of solenoid brake
operated in the usual manner by admitting current to the main
coil (1), which sets the piston (2) in motion, producing pres-
sure on the brake rod (3), the magnitude of which varies
directly with the amount of current flowing in the coil. The
magnetic circuit of the brake is so formed that for approxi-
mately three-quarters of the stroke of the piston a pressure is
exerted, which is practically constant when a constant current
is flowing. At the beginning and end of the stroke the pres-
sure falls off according to a predetermined value. R is a reser-
voir holding a liquid, either a thin oil or a mixture of water
and glycerine. Between this reservoir and the brake is an elec-
trically operated valve (77), whose function is to control the
flow of liquid between the brake and reservoir.

The operation is as follows: The controller handle is turned

FIG. 2—-ASSEMBLY OF BRAKING SYSTEM; ALSO SHOWING
PLATFORM CONTROLLER

from the off position through successive notches, admitting
different current values to the brake coil (1) until the proper
braking effect is obtained, when the handle is pressed down- -
ward, thus admitting current to the valve coil (5) and closing
the valve (6), the space at the rear of the piston (2) in the
meantime having filled up with the liquid from the reservoir.
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The controller handle is then returned to the off position, which

~ interrupts all current, the brake pressure being retained as the
piston, cannot return to its original position, being held in
place by the liquid between it and the valve.

This pressure may be retained for any length of time with-
out the expenditure of electrical energy. To release the brake
gradually, the controller handle is pressed downward in the off
position, which admits current to valve coil (7), opening the
small valve (8), allowing the liquid to slowly escape through
the small hole shown in the large valve (6), which allows the

FIG. 3—STUTTGART MOTOR CAR AND TRAILER EQUIPPED
WITH HYDRO-ELECTRIC BRAKE

main piston to gradually return to its original position, thus
releasing the brake gradually. As soon as the current is cut off
from the coil (7), the small valve (8) is closed by the spring
(9) and the brake piston ceases to move. In this*manner any
brake pressure desired from that at which the brake was
originally set to zero may be obtained. This feature is most
valuable in making proper stops, due to the fact that the co-
efficient of friction increases as the speed decreases, thus neces-
sitating a decrease of the brake pressure in proportion to the

FIG. 4—ANOTHER VIEW OF

THE STUTTGART EQUIPMENT

speed, so that no uncomfortable shock will be felt as the train
is brought to a stop. It is valuable also for use on cars when
coasting down long hills with varying grades.

To release the brake instantaneously, the controller handle
is turned in the opposite direction to that used in applying the
brakes. This admits a greater amount of current to the valve
coil (%) than that used for the gradual release, which opens the
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large valve (6), allowing the liquid to escape rapidly from
the rear of the piston, which is immediately returned to the
position shown by the spring 10. An emergency stop is
made by turning the controller handle through 8o degs. to the
last braking position which allows the maximum current to
flow, giving a total pressure on the brake-shoes nearly equal
to that of the weight of the car.

Any number of these brakes may be connected together on a
train so that all can be operated through a single controller
located any place on the train, or through emergency switches
in different parts of the train. All brakes work simultaneously,
no matter how long the train may be, the braking effect being
applied to each car at the same instant, so that no part of the
train receives its retarding effect before other parts. The
couplers between the cars contain three wires, and are so ar-

5—PRESSURE AND TEMPERATURE CURVES OF BRAKE
USED ON CARS WEIGHING UP TO 10 TONS

FIG.

ranged that if the train should pull apart, a switch will be
opened, setting the brakes.

The energy consumption is very low, an idea of which may
be obtained from the amount necessary to operate the brake
.shown, which is the size used on ordinary street cars up to 10
tons weight. Current is never kept on over two seconds, at the
end of which time the desired pressure has been found for the
speed at which the car is running, when the brake is locked
and current cut off. The maximum for this brake is 20 amps.,

' which gives a pressure of 1100 lbs. at the brake cylinder. To
release the brake requires 10 amps. for the same length of time.
This equipment, including one brake, two controllers, resist-
ances and cables complete, weighs 405 1bs.

That there may be a source of power always at hand for
stopping the train, the controller is so arranged that if for any
reason the trolley current fails, the controller may be turned
to an emergency position, throwing the motors in short-circuit
through suitable resistance, which brings the train quickly to a
standstill. By suitable interlocking devices, this feature can
only be used in case the trolley current is interrupted, and as
this is seldom the case, this extra service upon the motors does
not necessitate an increase in their capacity.

Figs. 3 and 4 are views of a Stuttgart motor car and trailer
equipped with this braking system. The brakes were first tested
on a train weighing 20 tons. The grades on parts of this line
run as high as 6 per cent and 8 per cent for long distances; the
low energy consumption was the determining factor in the se-
lection of the braking apparatus. The curves reproduced in
Fig. 5 were obtained from the type of this brake used on cars
up to 10 tons weight, and show the effect of the shape of the
magnetic circuit in this brake as compared with the ordinary
type of solenoid, which has a curve similar to the speed curve
of a series motor, its pressure increasing as the piston moves
toward the end of its stroke.

The diameter of the wheels on the Stuttgart cars is 8oo mm
(31% ins.), and the height of the car floor is 710 nn (28 ins.)
above the track, under which run 130-mm (5-in.) stringers,
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making 580 mm (23 ins.) actual clearance above the rail for
mounting the brake and its rigging. This space, however, is
never filled by the brake or its rigging, no matter what type of
this brake is used. The one used at Stuttgart is 315 mm (124
ins.) high—that is, there is a clearance of 265 mm (104 ins.)
from the lowest part of the brake to the top of the rail. The
reservoir in this particular installation is placed in the car
under the seats, which is the usual practice on cars of this type.
The valve 1s located directly under the reservoir on the under
side of the car floor, where it is easily accessible for inspection.
The three parts—brake, reservoir and valve—being independent
parts of the equipment, may be mounted as desired. The
reservoir, of course, is kept higher than the brake, to allow the
liquid to run into the brake cylinder at all times. The reservoir
holds about six times as much fluid as is necessary to lock the
brake, hence it does not need to be mounted much higher than
the brake itself. In case the valve, reservoir and brake are all
screwed together, making the total distance from the bottom
of the brake to the top of the reservoir 470 mm (1874 ins), the
brake will operate on a 25 per cent grade. In special cases, as
for cranes, elevators, etc., the reservoir is turned around 180
degs. from the position shown in Fig. 2, allowing the brake to
be used vertically. Again, both reservoir and valve have been
mounted with flexible connections (1-in. hose), this method
having been found advisable in cases of severe vibration.

For cranes, hoists, elevators, etc., this system adapts itself
most admirably, as any degree of brake regulation can be in-

stantaneously obtained, no matter at what distance the operator’

is located from the brake itself, without the expensive and com-
plicated systems of mechanical or air transmission of power at
present so commonly in use. The current values used for large
braking powers being so small, and the time during which it
operates so insignificant, the cost of the installation, including
the consumption of the electrical energy needed, is a very low
figure, as the cables are few in number and the mounting of
the brakes so simple.

S S—

VESTIBULE CARS FOR TRENTON, N.J.

The J. G. Brill Company has recently completed for the New
Jersey & Pennsylvania Traction Company an order for five of
1ts semi-convertible cars, some of which have 3o-ft. 8-in. bodies,
and are for use on the 1g4-mile division between Trenton and
Lambertville. The type shown in the illustration is for use at

Trenton. The railway company is constructing extensions to

ONE OF THE NEW JERSEY & PENNSYLVANIA TRACTION COM-
PANY’S LATEST SEMI-CONVERTIBLE CARS

its system, which, when completed, will connect the principal
cities and towns north, east and west of Trenton. The com-
pany is familiar with this type of car, having operated with it
for a considerable time, and evidently it has proved satisfactory.

The car illustrated is 20 ft. 8 ins. over the end panels and
30 ft. 1 in. over the vestibules. The platforms are 4 ft. 814 ins.
The width over the sills, including the panels, is 7 ft. 1114 ins.,
and over the posts at the belt, 8 ft. 2 ins. The sweep of the
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posts is 134 ins. The side sills are 334 ins. x 5 ins., and the end
sills, 374 ins. x 634 ins. The sill plates are 12 ins. x 34 in. The
thickness of the corner posts is 334 ins., and of the side posts,
234 ins. The distance from center to center of the side posts is
2 ft. 8 ins. Longitudinal seats for four passengers each are
placed at the corners, a somewhat unusual arrangement for a
car of this length, but which has the advantage of providing
more aisle space at the ends, thereby facilitating the movement
of passengers in and out. The transverse seats are 36 ins. long
and the aisle between, 22 ins. wide. These scats have step-over
backs, and both side and cross seats are upholstered in spring
cane. The seating capacity of the car is thirty-two. Cherry
in natural color constitutes the interior finish, and the ceilings
are of three-ply birch veneer, neatly decorated. A simple de-
vice recently patented by the builder controls the movement of
the folding vestibule doors. It consists of a guide rail, beyond
which moves a roller situated at the top of the door. Other
specialties of the same make are radial draw-bars, angle-iron
bumpers, “Dedenda” gongs, ratchet brake handles, Retriever
conductors’ bells and window sill arm rests. The car is
mounted on the 21-E type of truck, having 33-in. wheels and
V4-in. axles. The weight of the car and trucks without the
motors is 16,340 Ibs.

P

A NEW MORTISER

One of the latest tools which has been designed for the
woodworking department of railway shops is the hollow-chisel
mortiser made by the J. A. Fay & Egan Company, of Cincin-
nati, Ohio. This machine is said to be easily adjustable and
operated, besides being of strong and compact construction.
It 1s designed for chisels up to 14 in. square, and it is recom-
nended by its makers wherever clean cutting and accurate
niortising are required.

The main column is cast in one piece, with broad floor base,
making it steady and free from vibration or jar. The upper
part is carried on friction rollers, making it easy of adjustment
for mortises out of line. The pilot wheel for moving the upper
column travels back and forth with it, always retaining it in a
convenient position for the operator. Stops are provided for
the transverse movement of the upper column, the extent of
which is 11 ins. The chisel ram is mounted in a dovetail slide
and has a stroke of 6 ins.
[t is counterweighted for
casy adjustment, and can
be quickly set to the dif-
ferent depths of mortise
desired or compensate for
thickness of material. The
horing spindle in the chisel
i1s driven by miter gears.
This arrangement permits
belting it from above or
directly below the center
of the machine.

The feed mechanism is
contained in the lower col-
lumn and gives two speeds

to the chisel. The chisel
has a return stroke of HOLLOW-CHISEL MORTISER
“three to one,” accom-

plished by means of elliptical gears. The feed is con-
trolled by a lever within convenient reach of the oper-
ator, and is so arranged as to stop the chisel instantly at
any point of its stroke. The table is mounted on the lower
column, forms a take-up for all wear, and is 1 ft. x 4 ft. It is
raised and lowered 12 ins. by screws, and has a lateral move-
ment of 18 ins. by means of rack and pinions, and has stops for

gaging the length of mortise. It will accommodate material



JaNUARY 28, 1905.]

17 ins. high and 12 ins. thick. An adjustable lamp is provided
for holding any thickness of mortise, and goes clear to the fence.
The auxiliary boring attachments are placed on one or each
side of the frame at such a distance from the chisel as will
permit of adjusting them to an angle of 30 degs. in either direc-
tion. These are convenient for joint-bolt boring and save
much handling of material. The depth of stroke of these bor-
ing attachments is 12 ins. and the transverse movement I1 ins.

— s

PORTABLE FORGES

The adaptability of the Sturtevant portable forges to all light
forge work, their endurance and ease of running, has given
them wide popularity wherever small and medium sized forges
are needed for heating, tempering and small repairs. From
time to time new sizes have been added to the list to meet new
applications, there being now no less than thirty-one sizes. The
designs also have been perfected in every detail. The sheet
metal work is of heavy steel plate, the running gear strong and
easily operated. The tuyeres are made extra strong to resist
the action of the fire, and the fire pan is of a double metal plate
with asbestos between to prevent the heat from cracking the
main pan or affecting the running gear. The blower is of the
Sturtevant steel pressure type, has babbitted journal boxes
and has been redesigned to give increased capacity.

There are seven distinct types. Types A, B and C are alike,
except in the means of producing the blast. The blast for type
A forges is provided by an attached blower driven by hand-
power. The B forges are arranged for pipe connection, and
receive blast from an independent blower, which may also sup-
ply a number of forges. Forges of the C type are fitted with a
blower driven by a pulley on the forge, belt-connected to a line
shaft or other drive.
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nished sufficiently large to hold a complement of tools, together
with the forge itself. The equipment is therefore extensively
used by repair and set-up men on account of its case and con-
venience of transportation.

— b

THE * INTER-POLE ” VARIABLE-SPEED MOTOR

The Electro-Dynamic Company, Bayonne, N. J., has placed
on the market a new motor, which 1s essentially a variable-
speed motor, but which can also be used on constant-speed
work. It was designed especially to drive machine tools, pumps,
blowers, woodworking machinery and all other classes of ma-
chines, either driving the same directly or in groups. The
motor operates on any two-wire, direct-current circuit from
110 volts to 500 volts. A striking feature of this machine is
the introduction of four auxiliary poles in the field between the
main poles of the motor. The main poles are in shunt with the
armature, while the inter-poles, which are considerably smalier
than the others, are in series with each other and with the
armature.

In any direct-current, shunt-wound motor having a variable
speed, the strength of the main field poles must be decreased if
the speed of rotation is to be increased. Sparking at the brushes
will then result, and if an attempt is made to fit the motor to
run in either direction by shifting the brushes to positions
equidistant between the poles, the sparking will be still further
increased. In this motor, however, the brushes are placed equi-

" distant betwcen the poles, and it is capable of reversing its
direction of rotation without sparking, with variable load as
well as with variable speed. This is accomplished by means of
the inter-poles, which may be seen in Fig. 1.

The coils in the auxiliary poles are so proportioned and ar-
ranged as to give the proper field for commutation, and-as these
coils are connected in series with the armature, weakening the
field of commutation by increased load is prevented, and the
inter-poles produce a compensatory field of commutation inde-

PORTABLE FORGE NO. C$

The A forge is built in five sizes, adaptable to all light work.
The B type is made in eight sizes, particularly adaptable to
mechanical laboratories of technical schools. The C forges are
made in four sizes, and are fitted with a tight and loose pulley
for belt connection; a continuous blast may be thus provided
which can readily be regulated by means of a blast gate under-
neath the fire pan.

With some of the lighter forges a strong wooden hox is fur-

FIG. 1.—MOTOR WITH FRONT BEARING REMOVED, DEPICTING

SIMPLICITY OF CONSTRUCTION AND COMPACTNESS
pendently of the main field, which is weakened with an in-
creased number of rcvolutions of the armature. The function
or effect of the inter-poles is independént of the direction of
rotation of the armature, for if the latter be reversed, the cur-
rent in the auxiliary field is also reversed.
plied to a Tlendey lathe is shown in Fig. 2.
Another novel feature of this motor is the use of ball-bear-
This bearing

The motor as ap-

ings in place of the ordinary journal bearings.
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consists of two races, one of which is fastened to the armature
shaft and the other to the bearing housing. Between the balls
are placed spring separators, which are packed with mineral
wool. This mineral wool takes up the lubricant and feeds it
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FIG. 2.—INTER-POLE MOTOR DRIVING 16-IN. HENDEY LATHE,

THROUGH SILENT CHAIN. ANY DESIRED SPEED CAN
BE QUICKLY OBTAINED

-
gradually to the bearing. The only attention required for the
bearing is to have the lubricant renewed once about every six
months. This bearing is shown in position on the end of the
armature shaft in Fig. 1.
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CARS FOR THE INDIANAPOLIS & CINCINNATI TRACTION
COMPANY’S SINGLE-PHASE LINE

The framing and dimensions of the ten cars which the St.
Louis Car Company is completing for the new single-phase
alternating-current railway of the Indianapolis & Cincinnati
Traction Company -are shown in the accompanying drawings.
These cars are among the heaviest ever built for interurban
service, the weight complete, including motors and electrical
equipment, being 96,760 lbs. Part of this weight is due to a
very heavy construction of the car body and trucks, and part to
the fact that the car is equipped with alternating-current mo-
tors, which are somewhat heavier than d. c. motors of the same
capacity, and which also require transforming apparatus on
the car. The motor equipment consists of four 75-hp Westing-
house single-phase motors. The Westinghouse electro-pneu-
matic train-control system is used.

The cars are 55 ft. over all, with a rear platform extending
5 ft. There is no front platform. The motorman occupies the
front end of the baggage compartment, with merely a pipe rail
to separate his space from the baggage room. The wheel base
is 77 ins., the distance between truck centers, 73 ft. 2 ins. The
bottom frame is made very heavy. The side sills consist of two
10-in. steel channels, having between them a 20-in. steel plate
which extends up into the wall of the car. The side sills are
further reinforced with timbers. The other longitudinal sills
are wood, reinforced with steel, as shown in the drawings.
The cars are plainly but handsomely finished inside in mahog-
ony, with simple inlay lines. Further details of the construc-
tion and arrangement can be seen from the drawings.

These cars are to be equipped with the usual form of trolley
pole and wheel for use inside the city of Indianapolis, and with
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COMBINATION CAR FOR INDIANAPOLIS & CINCINNATI TRAC1ION COMPANY

The motor has been designed so that it will operate in any
position, even with the shaft vertical, without any change being
made in the machine. It is readily adaptable for use open, semi-
enclosed or enclosed. The average speed variation is 5 per
cent from full load to no load, at any set speed of the con-
troller. This is a particularly important point to be considered
when machine tools are equipped with motors for variable-
speed duty.

P

a bow, sliding contact trolley for use in the country. The con-
tact surface of the bow is 3 ins. wide, so as to make contact
on about 3 lineal ins. of trolley wire.

____“’—

The Schenectady Railway Company will hereafter instruct
all new motormen on a skeleton car which was at the St. Louis
Exposition as a part of the General Electric exhibit.



AVAMIIVE SSVHAATONIS ILVNNIDONID ® STTOdVNVIANI NO @dsSn 9 OL ¥VD "Ld-¢S 0 ONINVIJI WOLLOS

JANUARY 28, 1905.] STREET RAILWAY JOURNAL. 173

T THE LATEST CONCRETE BEAM TRACK CONSTRUCTION
IN INDIANAPOQLIS

[

o
7

Half Plan of T aud
“lgte Slides

T he accompany-
ing drawing shows
the latest track con-
struction on con-

e crete beams laid by
the  Indianapolis
Traction & Termi-
nal Company. This
construction was de-
scribed in the paper
S of Thomas B. Mec-
Math, civil engineer
of that company,
which was read be-
fore the Indiana
Electric Railway
Association conven-
tion at Indianapolis,
Jan. 12, and. pub-
lished in the STREET
RAILWAY JOURNAL
of Jan. 21. The ac-
companying draw-
ing was also pre-
sented to the con-
vention at that time.
This construction
-4 is employed on the
streets approaching
the new interurban
terminal station.
Wooden ties to
hold the track to
gage are placed
every 12 ft. Con-
crete beams are laid
under each rail to
support the rail
The peculiarity of
this construction lies
in the anchor bolts
holding the tie
plates, which were
inserted by Mr. Mc-
- Math for the pur-
pose of preventing
the rails from kick-
ing up under the
traffic. This was ap-
parently one of the
weak points of pre-
vious concrete heam
construction. The
concrete beams ex-
tend about Ir ins.
below the base of
the rail and are 18
ins. wide at the base.
The upper part of
each beam is con-
tinuous with the
paving foundation. |
The rail used is a 7- = N
in. Shanghai T-rail '
with an extra wide
head.
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TROLLEY CATCHER FOR CITY SERVICE

Th: success of the Knutson trolley catcher and retriever for
high-speed railways has led its manufacturers, the Trolley
Supply Company, of Canton, Ohio, to bring forward a
modified design known as the “American,”
which s lighter
than the original type, owing to
the absence of the retriever
feature. The latter has been
removed purposely, as it is not
considered a necessity in ordi-
nary city work, because the cars
usually can be stopped before
much damage is done. The new
catcher has but seven parts,
which are so disposed that re-
pairs can be quickly made by any
employee. It is made entirely of
malleable iron, weighs 14 Ibs,
1s 7 ins. wide and 4% ins. deep.
It is fastened upon the car
dasher by a bracket, and can be easily interchanged in trans-
ferring from one end of the car to the other. Ample reel space
has been provided to take care of the slack of the rope. An-
other good feature is the outlet provided in the bottom of the
machine for drainage, which prevents the action of the reel

for city work,
simpler and

TROLLEY CATCHER
ADAPTED TFOR
CITY WORK

from being stopped by rain, snow or sleet.

—vpo————

CORRUGATED TROLLEY POLE

The trolley pole is so simple a piece of apparatus that the
selection of a type best suited for the requirements would ap-

CORRUGATED TROLLEY POLE

pear to be an casy matter compared with making a decision
with rcference to the adoption of some particular design of
motor. Nevertheless, the subject is an important one, for the
breaking of a trolley pole frequently results in as serious
interruptions to traffic as would be caused by the failure
of the more expensive apparatus.

The essential qualifications of a good trolley pole,
namely, lightness, strength and elasticity, are claimed
to be well embodied in the scamless steel, taper drawn,
corrugated pole made by Swazey & Smith, of Boston.
This pole is made to fit the standard harp and base, and
is manufactured in all lengths. It is said to be lighter
and stronger than the ordinary weldless tubing, re-
quires less tension in the base spring and will with-
stand the most severe strains likely to arise. In claim-
ing the superiority of this corrugated tubing over the
weldless tubing, the manufacturers of the former refer
to a government test on tubes of these materials of the
same length, weight, gage and diameter, the testing conditions
being exactly the same. It was found that the weldless tubing
stood a transverse test of 850 lbs. before giving way, while the
corrugated tubing successfully resisted a strain up to 1300 Ibs.

+ P

In a statement before the railroad committee of the Common
Council of Milwaukee, President John I. Beggs, of the Mil-
waukee Electric Railway & Light Company, said that at pres-
ent 110,000 commutation tickets are daily given in payment of
fare, and that the company has to issue daily from 50,000 to
60,000 transfer tickets.

STREET RAILWAY JOURNAL.
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A TYPICAL HIGH-CLASS CAR USED FOR INTERURBAN
SERVICE IN OHIO

As interurban electric railways have grown in importance,
their rolling stock has been correspondingly improved, and to-
day there are electrically-operated cars in service whose gen-
eral construction and finish successfully rival the best coaches
that are running on steam lines. This is especially true in Ohio,
Indiana and other States of the Central West, where electric
railways have reached a high state of development. An ex-
cellent type of the cars used in this section of the country is the
one shown in the accompanying illustration, which represents a
car used on the Akron-Bedford-Cleveland division of the
Northern Ohio Traction & Light Company. This car is a
product of the Niles Car & Manufacturing Company, of Niles,
Ohio, which is now completing five of this type, the cars having
been sold to the traction company through J. A. Hanna & Com-
pany, of Cleveland, who are the general sales agents for this
car building company. .

Of course, the illustration gives little conception of the beauty
of the interior arrangement of the car, but the view of the ex-
terior alone is sufficient to show its handsome outlines and sub-
stantial construction, and without doubt it is one of the finest
interurban coaches entering Cleveland. This car is of the sin-
gle-ender style, is 34 ft. long over the corner posts and has an
extreme length of about 44 ft. 10 ins. The width across the sills
is 8 ft. 6 ins. It is necessary to carry the cars 3 ins. off center
toward the curb in order that they may pass each other on city
streets.

The bottom frame is principally of steel, having two 6-in.
I-beams in the center sills, 5-in. I-beams in the two intermediate
sills and 34-in. x 734-in. steel plates in the side sills. All these
sills extend from the rear end sill under the front vestibule to
the front buffer. The needle beams are of 7-in. steel I-
beams. The cars have beveled edge plate glass through-
out and silk-lined “Pantasote” curtains; are finished in
solid mahogany with neat inlaid work. The ceilings are
fuil Empire style, covered with green tinted burlap,
and are lighted by clusters of electric lights in Holo-
phane globes.

The seats in both compartments are Hale & Kilburn No. 99-
EE, high-head roll back, with grip handle and mahogany seat

ONE OF THE IHHANDSOME INTERURBAN CARS NOW RUNNING
ON THE AKRON-BEDFORD-CLEVELAND DIVISION OF THE
NORTHERN OHIO TRACTION & LIGHT COMPANY

ends, and are upholstered in dark green horse-hide leather.
The toilet rooms are fitted with water flush closets, and the
deck sash are glazed with leaded cathedral glass.

The cars are mounted on Peckham No. 40 A. M. C. B. style
trucks, fitted with rolled-steel wheels 3424 ins. diameter, and
equipped with General Electric No. 57 motors. The cars are
extremely easy riding and comfortable.

o b
+ Q¢

Officials of the Lima Electric Railway, Light & Power Com-
pany, of Lima, Ohio, a few evenings ago tendered a banquet to
the company’s employees in recognition of faithful service.
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GERMAN STREET AND INTERURBAN RAILWAY ASSOCIA-
TION TO HOLD ITS ANNUAL MEETING NEXT
SEPTEMBER

The Vecrein Deutscher Strassenbahn und Kleinbahn Ver-
waltungen (Association of German Street and Interurban Rail-
way Managers) has arranged to hold its tenth annual meeting
on Sept. 6, 7 and 8, at Frankfort-on-Main. While some of the
subjects to be discussed are of purely contincntal interest,
others no doubt will bring out a great deal of information that
will prove of equal value to both European and American rail-
ways. Last year the Verein decided to have a sccretary who
would devote all of his time to its interests. This action has
greatly extended the usefulness of the Verein, and hence its
coming meeting should prove productive of more good than
those held under the old method.

After considering the general work of the association during
the preceding year, several reports will be presented on matters
of general interest to the members. These will include “The
Liability of Street Railways,” by Dr. Wussow, of Berlin, in
connection with which a petition for remedial legislation is to
be prepared by the Verein; “Special Rates of Fare on Street
‘Railways” (a continuation of the former report on “The Latest
Fundamental Principles for Rates of Fare on Street Rail-
ways”), by General Secretary Vellguth, of Berlin; “Finding
the Cost of Operating Trail Cars,” by the Grosse Berliner
Strassenbahn; two reports on the “Reliability, First Cost and
Maintenance of Mechanical Brakes for Electric Railways,”
one (in favor) by Director Scholtes, of Niirnberg, and the
other (against) by the Grosse Berliner Strassenbahn; “The
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FRONT VIEW OF BAND RIP SAW

Present Knowledge of the Use of Rail-Joints on Electric Rail-
ways,” by the Grosse Berliner Strassenbahn; “The Acceptance
of Railroad Traffic Regulations as a Basis for the Promulgation
of Rules for Interurban Railways,” by Committee D.

The Verein will also consider the adoption of uniform dis-
ciplinary rules and examination systems for inspectors, train-
men, etc., based upon a report to be furnished by Committce D.
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A NEW BAND RIP SAW

The No. 1 American band ripper is a ncw machine recently
developed by the American Woodworking Machinery Com-
pany, of New York, for general ripping of lumber in all wood-
working shops. The main frame is cast hollow with cross
struts and heavy foot flanges. The shafts are all steel, cxtra

REAR VIEW OF BAND RIP SAW

heavy, and run in long boxes lined with babbitt metal. The
table is of iron, and is 46 ins. wide x 44 ins. long, is fitted with
the company’s improved self-locking gage.

The fced is strong and reliable, and consists of three driven
rolls, 5 ins. in diameter, and one press roll. The top in-fecding
roll and press roll are hung in scparate frames so they will
yield for variation in thickness of lumber. They arc attached
to the heavy guide bar, which is indexed to show the height
from the table to the bottom of the rolls. The two lower feed
rolls in the table are also driven rolls, 5 ins. in diamcter. The
upper feed rolls are adjusted up and down by a large hand
wheel, and these parts are countcrbalanced with weight, as
shown. The rates of fecd are 6o ft.,, 105 ft. and 150 ft. per
minute.

The wheels are 4o ins. in diameter. The lower one is very
heavy, with solid center web: the upper one is as light as pos-
sible consistent with strength.

The capacity of the saw is 15 ins. vertically and 28 ins. hori-
zontally. The blade is 24 ins. wide.

— e —

L. B. Stillwell, electrical director of the Interborough Rapid
Transit Company, controlling the subway and the elevated
lines of New York, lectured before the Franklin Institute of
Philadclphia on Jan. 18. [lis subject was “The New York
Subway.”
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THE APPLICATION OF AUTOMATIC SPRINKLERS

The great interest which street railway companies are now
taking in automatic sprinkler protection makes opportune a
description of the sprinkler system made by the Manufacturers’
Automatic Sprinkler Company, of New York City. This system
has been installed in a large number of manufacturing estab-
lishments, warehouses and other places where valuable ma-
terial is stored. It was also one of the two systems used during
the car house test at Newark, described in the STREET RAIL-
WAY JoURNAL for Jan. 14, and in this test these sprinklers made
an excellent showing.

While practically all automatic sprinklers depend for their
operation upon the melting of the solder in the sprinkler head
by the heat of the fire itself, it does not follow that all are
equally reliable in service. Moreover, the efficiency of even
the best sprinklers is largely dependent upon the proper design
and installation of the piping, dry valve and other features.

The car house equipment advocated by this company con-
sists of the use of a low line of automatic sprinkler heads,
level with the tops of the car win‘dows, as described in the
Newark car house test, and supplemented by ceiling sprinklers.
The principal features of the heads are their non-corrosive

FIGS. 1 AND 2—SHOWING DETAILS OF SPRINKLER
HEADS

quality, duck-bill form of strut and rotary deflector. Iigs. 1
and 2, which show the heads five-eighths size, illustrate these

three points.

The non-corrosive quality is secured by making all points of,

contact of either German silver or porcelain. The manufac-
turer claims that in the use of the duck-bill strut less solder is
employed than in any other type, thereby insuring greater sen-
sitiveness. A small coil spring is employed under the porcelain
dise, as shown, to unseat the head quickly under small or no
pressure, but it has no influence on the solder or sensitiveness
of the head. This head is so constructed that it must open
even without water pressure as soon as the fusible link is re-
leased. The melting point of the link can be made to depend
upon the local conditions. When the valve is released the
water is distributed to cover approximately 8o sq. ft. of floor
space. The deflector is of the rotating type, so as to give good
distribution. The set screw cannot be readjusted after the
head is in place, thus preventing injury to the fusible joint and
loss by water.

The dry-pipe valve is shown in Fig. 3, and is known as
Manufacturers’ dry-pipe valve. This valve intervening be-
tween the outside water supply and inside air system in the
sprinkler pipes, makes practical the use of dry-pipe sprinkler
systems in property not protected in winter against freezing.
The record of this valve in the past ten years and more has
been instrumental in convincing all interests that dry-pipe
systems controlled by this valve are as reliable as wet-pipe

systems.
This valve is purely mechanical in operation, and is not de-
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pendent upon springs, diaphragms or weights. The ratio of the
air to the water is sufficient to hold the valve closed against any
water pressure with only 15 lbs. of air. The levers cannot
remain in position unless air is on the system, and the valve
can be quickly tested by turning the wheel on the drain valve.
An important feature, said to be embodied only in this dry-pipe
valve, is the anti-water column, which makes it impossible to
column the valve, as the air line from the air cup in the valve
is carried to a point above the first floor and into the riser pipe.

By the use of this device the air, to release the leverage sys-
tem, is drained through the anti-water column fixtures, and

FIG. 3.—DRY-PIPE VALVE PLACED BETWEEN OUTSIDE WATER
SUPPLY AND INSIDE AIR SYSTEM OF THE SPRINKLER PIPES

not through the lower riser pipe or air-valve chamber, where
drainings from the system used as wet pipe in summer, as is
often the case, might accumulate a water supply above the
check valve into the system that would seriously interfere with
or retard the opening of the valve.

The simplicity of construction allows of the quick resetting
of valve after it has been tripped or opened, and no parts re-
quire any systematic renewing. A valve shield incases all
exterior working parts or levers.

—— e ————
NEW TRACKLESS TROLLEY LINE IN ITALY

The Societa Italiana per Trazione Elettrica Ing., Meriggi,
Diaz & Company, of Milan, has been given a contract for the
construction of a trackless trolley ’bus line, 16 km (10 miles)
in length, between Spezia and Portovenere. Three "buses will
be run. The overhead material is being supplied by the Ohio
Brass Company.

_—‘."___.._

A representative of the Post-Office Department in Washing-
ton has been investigating the electric railways in Northern
and Eastern Indiana, with a view to bringing them into com-
petition with the steam railroads as carriers of the mails. The
frequency of the service on the electric lines gives them an
advantage over the steam railroads that is not compensated for
by anything that the steam roads have to offer.
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. FINANCIAL INTELLIGENCE

WaLL STREET, Jan. 25, 19o5.
The Money Market

The extraordinary ease which has characterized the money
market for some weeks past, continues, and at the present time
there is nothing in the situation to warrant the belief that rates
will improve appreciably in the near future. About the only factor
that is likely to result in the stiffening of interest charges is the
existing labor troubles throughout the Russian Empire; but as
yet the local market has not in any way reflected the unsettled
condition prevailing in that country. Gold exports to Irance
continue on a moderate scale, but as yet the movement has been
confined to gold bars, the entire output of the Assay Office hav-
ing been engaged up to the middle of March. The strength of
foreign exchange, however, continues, and indicates an increased
demand for gold by Paris bankers, with a view of protecting
themselves against any contingency that may arise from the
present unsettled state of affairs in Russia. During the week
there has been tentative inquiries at the Sub-Treasury for gold
coin for export, but according to local bankers, the belief prevails
that even should the outward” movement of gold assume large
proportions, it would be some time before they would be reflected
in any material advance in money rates. The receipt of funds
from the interior continues on an extremely large scale, which,
together with the considerable amounts of funds received from
Western institutions, to be placed in the local market, has resulted
in a pressure of funds in this market, and which has forced rates
to the lowest point attained in several months. Money on call
opened at 215 per cent, but subsequently, on heavy offerings by the
large national banks, the rate ran off to 134 to 2 per cent, and at
the close lenders experienced considerable difficulty in obtaining
over 2 per cent. In the time loan department business was prac-
tically at a standstill. The demand from stock commission and
mercantile sources was extremely light, and borrowers were able
to do business on practically their own terms. Sixty-day funds
were obtainable at 214 per cent, while three and four months ma-
turities were offered at 234. Five and six months’ contracts were
made at 3 per cent, the funds being supplied largely by out-of-
town institutions. Specialists in mercantile paper reported an
increasing demand for prime material, but the supply was light,
merchants not being obliged to make much paper in view of the
good collections making throughout the country. There was no
national cliange in the discount rates at the principal European
centers. At London the rate is 2%4 for three months’ bills, at
Berlin the rate is 2¥4 per cent, and at Paris 2Y5 per cent is
quoted.

The statement of the associated banks, published last Satur-
day, was in the main favorable. The feature was the increase in
loans of $34.474,700, which was attributed to syndicate operations.
The increase in cash of $10,438,300 was larger than generally ex-
pected. Deposits increased $44,655,100, while the reserve was
$11,163,775 greater than the previous week. The surplus de-
creased $725.475 to $23,733.800, as compared with $26,072,675 iu
the corresponding week of last year, $26,414.075 in 1903, $25,332,-
400 in 1902, $36,799,450 in 1901, and $29,277,975 in 1900.

The Stock MNarket ‘

Increased activity developed in the stock market this week, but
the price movements continued to show considerable irregularity.
During the early part of the week the dealings were on a rising
scale of activity, and prices generally- displayed an advancing ten-
dency. The strength was pronounced in Reading, Union Pacific
and the Erie, while in the less active issues New York Central,
Omaha, Chicago & Northwestern, Pullman, and many other issues
ruled decidedly strong. On Saturday the bank statement failed
to impress traders favorably, on account of the enormous figures
of loans and deposits, and the selling by them ended in a severe
reaction in prices in all quarters of the market. The develop-
ments at St. Petersburg over Sunday was a matter of great con-
cern, and the market ruled weak under its influence. At the
close there was a decided improvement in the foreign markets,
London being liberal buyers of American securities, hut the local
market continued weak and unsettled. A feature of the week was
the activity and strength in the bond department, which was at-
tributed directly to the extraordinary ease in the local money
market. The absorption of high-class stocks and bonds, by in-
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vestors, has continued throughout the week, and at the close an
urgent demand exists for all high-grade issues. Trading in the
local traction issues were fairly active, but prices moved in sym-
pathy with the rest of the market. Brooklyn Rapid Transit was
decidedly weak, the price declining 314 points net, to 60, and
closing at the lowest. The weakness m this stock was attributed
to reports that the road was in a poor condition, which would
necessitate the expenditure of large sums, and to the rumors of
another issue of bonds. The latter report was, however, denied.
Manhattan was strong and ended the week with a small gain,
while the net changes in Metropolitan Street Railway and Metro-
politan Securities were limited to ¥4 and 34, respectively.
Philadelphia

Considerable activity developed in the local traction stocks this
week, and prices generally displayed decided strength. Interest
centered largely in Philadelphia Rapid Transit, which established
a new high record price on extremely heavy transactions. Initial
transactions were made at an advance of 34 at 194, from which
the price advanced steadily to 2534, with a subsequent reaction on
profit-taking to 247¢. There was no need to explain the sharp rise
in this stock. It was said, however, that New York interests con-
tinue to accumulate the stock, in view of the listing of the stock
upon the New York Stock Exchange. It is understood that as
soon as the engraved certificates of stock are completed the appli-
cation to list the same will be accepted. About 20,000 shares of the
stock were dealt in. Another noteworthy feature was Consoli-
dated Traction of New Jersey, which also established a new high °
record. From 8114, at the opening, the price advanced to 831, and
closed at the highest, or 3 points above the closing figure of a
week ago. Philadelphia Traction was strong at 100, but the
amount of stock traded in was very small. Union Traction was
firm at 587 to 59. Philadelphia Company declined 7% to 4114 on
limited dealings, but the preferred remained unchanged at 47.
United Gas & Improvement opened strong at 109%4, but subse-
quently the price ran off to 10874, where it closed.

Chicago

There have been no important developments in the traction
situation this week. The franchise question is still a matter of
much discussion in the council, and the prospect of a satisfactory
settlement is remote. At the last meeting of the Council over
forty amendments to the tentative ordinance were offered, and were
finally sent back to the local transportation committee for re-
vision. The representatives of the syndicate now seeking control
of the Chicago City Company are to be asked to participate in the
reconstruction of the ordinance so as to make it apply to the en-
tire city. Public hearings will be given on the amendments,
which include an extension of the transfer system, remove tracks
from Michigan Avenue, and a revision of ambiguous provisions.

Although no official announcement has yet been made, it is
understood that the syndicate has secured sufficient City Railroad
stock at $200 a share to carry control. It is said that service of
the largest individual holders of the company’s stock have already
deposited their stock under the syndicate’s agreement.

Trading in the traction stocks has been devoid of feature dur-
ing the week. Dealings have been extremely small, and price
fluctuations have been confined to a narrow range. Chicago City
Railway sold at 196, or 134 points below last week’s closing, but
the amount of stock involved was only 125 shares. Chicago
Union Traction was steady at 11, West Chicago lost a point to 6o,
while North Chicago held steady around 83. The elevated rail-
way stocks were extremely quiet. Metropolitan sold at 20, and
the preferred at 61 and 6o. Northwestern brought 2474 for a
small amount, while the preferred changed hands at 64. The
bond market was also quiet and without noteworthy feature. The
week's transactions included $20,000 North Chicago 5s at roo.
West -Chicago Consols at &8, $1,000 Northwestern Llevated 4s at
94, and $2,000 Metropolitan Elevated extension s at 86.

Other Tractlon Securities

In the Baltimore market the dealings in traction stocks were
confined almost exclusively to the United Railway issues, all of
which were strong. The stock changed hands to the extent of
several hundred shares at 13'] to 1334, an advance of $§. The
4 per cent bonds sold from 03 to 93%, a gain of 5, while the in-
Norfolk Railway & Light 58 were in
good demand, $2j000 selling at 95, an advance of 17§ points.
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Macon Railway & Light 55 advanced from 94 to 96. At Boston
the traction stocks were practically neglected, but such transac-
tions as were made were at somewhat higher prices. Boston
Elevated fluctuated between 157 and 158, the final sale being made
at the higher price. Massachusetts Electric advanced 1%% points
to 15%, but subsequently reacted to 15, while the preferred rose
from 59% to 61, the closing transaction taking place at 60. West
End common held firm at 96, while the preferred stock changed
hands at 114 to 114, a gain of a full point. Interborough Rapid
Transit has been the principal feature on the New York curb,
both on account of activity and erratic price movements. During
the early part of the week trading in it was extremely quiet, but
toward the close the transaction assumed enormous proportions,
while the price fluctuated wildly. TFrom 186, at the opening, the
price advanced rapidly to 20234, from which there was a reaction
to 194. Subsequently, there was another upward movement
which carried the stock back to 200, but at the close there was a
decline to 18734, on account of reports of dissatisfaction on the
part of the company’s employees. New Orleans Railway was
fairly active and wealk, about 1000 shares changing hands at from
454 down to 334.

Cincinnati, Dayton & Toledo stock continues in strong demand
at Cincinnati. About 2000 shares changed hands at the uniform
price of 24. Ten thousand dollars’ worth of tlie 55 of this company
sold at 86 to 87. Several lots of the old Southern Ohio 5 per cent
bonds sold at g6v4. Cincinnati Street Railway was inactive at
144%2.  Cincinnati. Newport & Covington preferred advanced to
01%4 on several sales. and the common sold at 3174 to 32. Several
large blocks of Indianapolis:Street Railway 4s sold at 87, while
thirty thousand dollars’ worth of Columbus Railway 4s sold at 92
the preferred stock of this company sold at 10834.

Cincinnati, Dayton & Toledo stock also featured in Cleveland sell-
ing at 2374 to 237¢, a shade lower than in Cincinnati. Cleveland
Electric sold at 794 and 8o on moderate sellings; it dropped back
slightly, the first of the week, on indications that the 3-cent
fare test would not solve the franchise problem in Cleveland. Mun-
cie, Hartford & Fort Wayne made a new high mark of 4174.
Northern Texas continues strong at 45. Northern Ohio declined
slightly to 19. There is a steady demand for Western Ohio receipts
at 1274, with but little coming out. Several blocks of Northern
Texas 5 per cent bonds at go to gol%. The underlying issues of the
Cincinnati, Dayton & Toledo bonds were in strong demand.

Security Quotations

The following table shows the present hid quotations for the
leading traction stocks, and the active bonds, as compared with
last week:

Jan.18 Jan. 25
American Railways ..o e 48 48
Aurora, Elgin & Chicago (preferred)....oovviniiiiuiinnvnnnnn. — —
BOSton EISVated oo it § S555in » o nirmms o asormiris o o smiote = « ssarers s & scoresais s 157 157
Jrooklyn Rapid Transit ...coovviiveiiiiioiiiiniennenernnnnnnnn. 6334 60%%
Cliieamt CItY wmms ouss < @i s & 5505 7 55058 4 8 5555n § o s e o esotace/e o vescutire o 193 19
Chicago Union Traction (COMIMON) .evivnrinirirnnreenneennannns 11 al2
Chicago Union Traction (preferred) ....... U E SR F H miearse & 5 osssiare ¢ 45 a48
Cleveland, EIECHEIC s i - = st 5 5 015 3 255055 5 KIS » B armoiais s siofere s s n al —

Consolidated Traction of New Jersey ...
Consolidated Traction of New Jersey 5s..

..... 8014 8314
. 1081 109

Dctrott TUNTBEA! o s sioresorers 3 gy v o sreers o T 5%
Interborough Rapid Transit ......eiviiiivvenininenenrrnenennn. 187 197 .
Lake Street EIeVated ..uuueveeiiuuieeiieiuiiieeeisenronnnnennss — —
Manhattan Railway ...ovevvivinnin.nn o5 o G e 16914
Massachusetts Electric Cos. (common) ...... % 15 :
Massachusetts Electric Cos. (preferred)...veveniviiniernnnnnnnn. 3915 [}
Metropolitan Elevated, Chicago (common) # 200,
Metropolitan Elevated, Chicago (preferred) ... 60
AMetropolitan SEreet ..iveervurerrieensinenninenninennn. SO e 1167% 1161
Metropolitan SecUrities .eeiereiierrenrnrnreersnnoernenns 7634 7614
New Orleans Railways (common) ........oveveenevnerennnns . 4 3y
New Orleans Railways (preferred) ....ocvveiivinennninnnn.. . 14 14
New Orlcans Railways, 435S, ccvuenrninrnnenrnnsenns . 76 T4
NoOrth AmeErican ...uiieeesceeeerneesiennsnesnessoss . 100v%, 98
Northern Ohio Traction & Light ......coovevvunin.. .= —
Philadelphia Company (common) . 4134 41
Philadelphia Rapid Transit ......eoveiiiiiiieiiieinneninnnnn, 1914 25
Philadelphia Traction .........covvvivnninnn... 9934 9934
Soutihr Side Elevated (Chicago) ..ovvvvviiniiniineronaeineennnns —_ 9415
Third AVENUE eveerrevreienneseeennnn.s 127 125
Twin City, Minneapolis (common) ....... . 10614 105
Union Traction (Philadelphia) ..ce.ivevenermoneeorennonnnsnonis 5834 5834
West End (common) .....cooevvnnn.. 9514 96
AVest Ead (preferned) e e ol s = s s o % e taze n osnralt 113 114

a Asked.
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Iron and Steel

The “Iron Age” says. that the purchase by Cambria Steel of
40,000 tons of basic Bessemer pig at $15.50 is regarded as signifi-
cant, and was followed by further purchases from other sources
of 20,000 to 23,000 tons. In the Pittsburg market, most sellers
are now asking $16.

In the steel markets there is a good deal of pressure for ma-
terial, and it is only lately that a leading interest declined to con-
sider altogether one contract for 25,000 tomns.

New England was the principal buyer of rails during the past
week. In the East the Baltimore & Ohio and in the West the
Rock Island are in the market.

Ninety thousand tons of railroad bridge work is imminent, of
which one-half will be placed in the next three months, and 500,-
000 to 600,000 tons of building work are on architects’ boards.
Reports from the whole line of lighter finished material continue
exceedingly encouraging.

—_"

A REPORT ON THE PHILADELPHIA RAPID TRANSIT

Chandler Bros. & Company, bankers and brokers, of Philadel-
phia, have recently issued in pamphlet form an extended report and
statistical analysis of the financial condition of the Philadelphia
Rapid Transit Company, of that city. Figures are given of the
carnings of the street railway systems in Philadelphia for a num-
ber of years back, with passengers carried, gross and net earnings,
underlying properties, etc. There is also a table of quotations of
the high and low for the last five years of all of the principal Phil-
adelphia securities.

—__._Q“—_

INDIANA SINGLE-PHASE LINE OPENED

The Indiana & Cincinnati Traction Company’s single-phase line
was opened for traffic between Rushville and Morristown, 16 miles
distant, on Saturday, Jan. 21, on a regular 2-hour schedule. The
line from Morristown to Indianapolis is expected to be completed
in a few weeks. Cars will then be run to the interurban terminal
station in Indianapolis.

e —
ANNUAL REPORT OF THE BRITISH THOMSON-HOUSTON
COMPANY

The aunual meeting of the British Thomson-Houston Com-
pay was held in London, Dec. 15. The profit and loss account for
the year ending March 31, 1904, showed net earnings, after charg-
ing off selling charges, etc., of £182;570. From this amount
£ 20,000 was written off for suspense account and £23810 for de-
preciation, good will and patents, leaving a balance of £11,003,
which was carried forward to next year. The report states that
the works at Rugby have been completed, and mentions the condi-
tion of several recent contracts taken by the company.

—_———
A. 1. E. E. ANNUAL DINNER

The preparations for the Annual Dinner of the American In-
stitute of Electrical Engineers are being pushed actively, and the
affair promises to be a great success. It will be devoted, as al-
ready announced, to signalizing the triumphs of electric traction.
President Lieb has appointed the following committee, which is
already at work: Messrs. T. C. Martin, chairman; W. C. Got-
shall, L. B. Stillwell, H. G. Stott, Calvin W. Rice, F. C. Bates, II.
\W. Blake, P. G. Gossler, E. B. Katte, C. \V. Price, W. A. Pear-
son and W. L. Conwell. This committee has organized, and sub-
committees are at work on different features of the banquet. Some
original and novel features will be included, and it is believed that
the oratory will be unusually interesting. Frank J. Sprague and
Leo Daft are to speak for the Institute pioneers in this great field
of electrical development. The banquet will be held in the grand
ball-room of the Waldorf-Astoria, on Feb. 8, and it is expected that
between 400 and 500 will be present, including many ladies.
Tickets are $5 cach, exclusive of wine. It may be mentioned that
ia addition to the features connected with the dinner itself, there
will be exhibited, for the first time, the beautiful oil painting just
presented by the British Institution of Electrical Engineers, as a
souvenir of last year’s visit, to the Institute, representing Dr. Gil-
bert making magnetic experiments before Queen Elizabeth. The
bust of Prof. Ferraris, also presented to the Institution last year,
will be exhibited in the Astor Gallery reception room,
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A NEW LINE OUT OF CHICAGO

Cornelius J. Ton, secretary of the South Side Suburban Rail-
way Company, of Chicago, says the construction of the company’s
proposed line from Chicago to Chicago Heights and Hammond,
Ind., will be begun about Aprii 1. The system will call for the
construction of 41 miles of standard-gage track; part to be
equipped with the overhead trolley, and part with the third-rail
system. About twenty-two cars will be used. The power sta-
tion will be built at Calumet River and Wentworth Avenue.
Here, also, will be located the repair shops. At Hammond, the
terminus of the road, connection will be made with a proposed
line building in Indiana. At Thornton Park, through which the
new line will pass, an amusement resort will be laid out. The
officers of the company are: C. C. Heisen, president; S. A.
Ifoster, vice-president; Cornelius J. Ton, secretary and general
manager; C. L. Taylor, auditor; W. D. Ball, electrical engineer;
S B. Spencer, engineer of power station. The office of the com-
pany is at 1325 First National Bank Building, Chicago.

_.____.Q“____.~.

RECOMMENDATIONS FOR IMPROVEMENTS IN BROOKLYN—
WHAT HAS BEEN DONE THERE

Recommendations to be made to the Brooklyn Rapid Transit
Company by the Railroad Commissioners for the improvement of
its service will call for the expenditure by the company within the
next three years of $20,000,000. This has been decided upon by
the commisioners as a result of a report to be made by Commis-
sioner Baker of the board. He will recommend that the sum of
$8,500,000 he spent within a year; that $5,000,000 be spent within
the following year, and that the balance be spent within the third
year. Among the things that it is known will be specifically recom-
mended are the purchase of 2oo surface cars, 100 elevated coaches,
and the investment of $2,300,000 in increasing power facilities.

Of what the company has done in the way of betterments since
the preent management assumed charge of the property, readers
of the StrREET RATLWAY JOoURNAL are familiar through the many
artieles that have been printed about work that has been of gen-
eral interest. To some of the plans of the company for the
future, detail reference has also been made in these columns. The
statement that $4,800,000 was spent in betterments last year con-
veys better than any generalities the magnitude of the work done
in a twelve-month. Of this sum, $4,000,000 came from bond issues
and $800,000 from earnings, which was divided among the follow-
ing improvements: For new tracks and terminals, $800,000; for
the central power station on Third Avenue, $740,000; for the Wil-
liamsburg power house, $235,000; for new cars, both surface and
clevated, $1,500,000; for rebuilding cars, both surface and elevated,
$1,500,000; for new sub-stations, $160,000; for building under-
ground eonduits for carrying the feeder wires, $420,000; for re-
building old track, $80,000, and for track improvements, such as
bonding of rails by electrically welding the joints, $332,000.

Best of all, perhaps, the effort of the management to mitigate
abnormal conditions is generally recognized. There is kindly tol-
eration by the public of & service that in some cases will not per-
mit of improvement until a number of municipal betterments shall
have been made, and a tendency is shown by the public willingly
to co-operate with the company in adjusting itself to changes that
are made for the benefit of the majority. The efforts of the com-
pany have also met with fitting acknowledgement by the daily
press. “The Brooklyn Daily Eagle,” in a recent laudatory editorial
on what has been done for the improvement of the service, says:

“The company has made large expenditures for improvements,
as Mr. Baker shows, aud other large projects are under way, but
the traffic grows Jfaster than the company is able to keep up, just
as the school population grows faster than the board of educa-
tion is able to build school houses. During this last November,
150,000 more passengers were carried than in the November pre-
vious, and the heaviest day’s traffic last year, 1,167,000 passen-
gers, was 67,000 larger than on the heaviest day of the year be-
fore. * * * But the figures explain the difficulty of the prob-
lem. They show that these conditions are not the choice of the
Rapid Transit Company, but its misfortune, and they show that
an expenditure and an energy which would make the service of
a city like Boston or Baltimorc palatial in its comfort is simply
swamped by the increasing crowds of Brooklyn. * * * If
President Winter could draw unlimited ehecks on the treasury of
the United States he could not alter a good many of the condi-
tions which hamper the service here. He eould not make the
Brooklyn Bridge carry more surface riders than it is carrying,
and he could increase the capacity of the elevated trains which
cross the bridge but slightly. Necither could he gct more cars he-
tween Tatbush Avenue and the bridge, at least until Tivingston
Strect has been widened.”
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NEW YORK CENTRAL AND NEW HAVEN BUY MORE
ELECTRICS

Reports are confirmed of the purchase by the New York Cen-
tral Railroad interests of the Schenectady Railway, and of the pur-
chase by the Consolidatcd Railway Cempany, acting for the New
York, New Haven & Hartford Railroad, of the Berkshire Street
Railway in Massachusetts.

The purchase of the Schenectadv system by the New York
Central adds another to the already formidable properties in New
York State countrolled by that company, and in fact seems to be
the welding of arother link in what is fast assuming the shape of
a chain of lines between Albany and Buffalo. The property was
controlled by the General Electric Company. It comprises the
city lines in Schenectady; a double-track line between Schenec-
tady and Albany, a distance of 12 miles; a double-track line to
Troy, about 12 miles, and a suburban line to Ballston, which it is
planned to extend to Syracuse. The local system in Syracuse is
owned by the Central, and as the company plans to operate by
clectricity to the west of Syracuse on its Auburn branch, the line
is complete to Rochester. The financial consideration is not even
intimated.

By its purchase of the Berkshire Street Railway the New IHaven
has come into the possession of 42 miles of line operated in and
between Pittsfield and Great Barrington, Mass. Control of the prop-
crty was secured through the purchase of a majority of Berkshire
stock, for which, so an unofficial source says, payment will be
made, in bonds bearing 3 per cent. per annum for a number of
years, and later 3%4 per cent. It is also said that negotiations are
heing conducted by the Consolidated Company for the purchase
of the principal street railways in the Connecticut River Valley
including the Springfield, Holyoke, Northampton, the Hartford &
Springfield Companies, and possibly the Greenfield, Deerfield &
Northampton Street Railway.

——— e

AUGUST BELMONT ON TRANSPORTATION PROBLEMS IN
CHICAGO

August Belmont was the principal speaker at the annual banquet
of the Chicago Real Lstate Board at the Auditorium Hotel on
Thursday, Jan. 19. Mr. Belmont’s subject was on “Subways:
What to Do and How to Get Them.” Mr. Belmont’s remarks
were, of course, more particularly on municipal transporta-
tion facilities in their relation to a subway system. After calling
attention to the New York subway, which was constructed by the
city of New York and leased to an operating eompany for fifty
years, with a renewal period of twenty-five years, he said:

“In my opinion, under right conditions, not only are there no
fundamental objections, but, on the contrary, there are distinct ad-
vantages to a city in going beyond what are considered to be
strictly its governmental functions and acquiring and continuing
to hold the title to a transportation system, whether by land or
water; perhaps even to other quasi publie enterprises. Yet if as-
sociated with municipal ownership there is municipal operation of
these properties, then I think the justifiable line of municipal ac-
tivity has been overstepped.

“The great danger in the present situation in Chicago is that in
seeking relief from present conditions, something permanent and
enduring, and yet absolutely undesirable, may be determined upon.
On such occasions, it is well for us all to be on our guard against
the adoption or even the serious consideration of many inchoate
ill-digested schemes which bring about merely change, but not
improvement. The change should be as desirable as it is to be
cnduring.

“The results which foreign cities have accomplished in the mat-
ter of operation of so-called public utility corporations are not of
such character as to stimulate their duplication in this country.
Municipal opecration has, in the main, according to the view of
Robert P. Porter, the economist, been an unsuccessful municipal
speculation, whether the experiment has taken place in England
or Australia, or even in the United States.”

Mr. Belmont suggested that all litigation and controversy over
the strcet railway franchises in Chicago be suspended and the
companies be permitted to develop and rehabilitate their proper-
ties so as to meet the public need; that if the operation was not
up to the prescribed standard, the city have the right to take the
properties at a figure fixed by arbitration, and after the payment
of the money be permitted to enter upon the operation itself or
{o sclect a new private occupant. If this ‘compromise’ did not
work out favorable results, Mr. Bclmont said Chicago would be
frec to undertake the venturc of municipal ownership, with its fi-
nancial and civic responsibility.
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POWER IMPROVEMENTS IN MONTREAL

The Montreal Street Railway has arranged for the expenditure
of $500,000 during 1905 in securing and distributing additional
power and making improvements over the system.

An important project which will greatly improve the company’s
power facilities calls for the erection of three sub-power stations at
different terminals of the system. The capacity of each sub-station
will be 1000 hp. One of the stations will be located on Glen Avenue
near Notre Dame Street, opposite the St. Henri car houses and
will supply the western sections of the system; a second station
will be located at the corner of St. Denis and Cemte Avenue, im-
mediately north of the company car house above the C. P. R. Rail-
way track on St. Denis Street, and will supply lines in the northern
scctions of the city, and the third station will adjoin the large
power station of the Shawinigan Water Power Company at Hoche-
faga, and will supply the lines in the east end of the city. The
central station will then be used only for the lines in the center
of the city.

The sub-power stations in the west and north ends of the city
will be supplied by a direct line from the Shawinigan power sta-
tion at IHochelaga.

The company, it is announced, has concluded arrangements for
the purchase of twenty acres of land north of the car houses on
St. Denis Street. The land would enable the company to extend

its system of houses when the requirements demand it.
—

RIGHT OF WAY RULING IN PENNSYLVANIA

The Supreme Court has sustained the decision of the Potter
County Court in an important ruling affecting raiiway options and
rights of way; the case being that of J. D. Newton vs. the Good-
year Construction Company, of Buffalo, N. Y. About 15 years ago
George Dillinger and J. D. Newton surveyed and located a line
in Potter County under an old charter, Mr. Newton having taken
options on the lands along the line in his own name. About three
years ago Mr. Dillinger sold his maps, surveys, etc., to the Good-
years. Mr. Newton also agreed to sell his options, but failed to
turn them over, subsequently attempting to sell them to an electric
railway syndicate. The Goodyears began grading, when Mr. New-
ton enjoined them, and the court sustained the old survey and de-
cided that “the options without the survey, on which the land own-
ars agreed and did assign the right to use, were worthless, and
there was an implied understanding that the land to be used was
that land which the survey located, and no other. It follows, there-
fore, that to take right of way options without locating a survey
cannot be used subsequently, and are worthless, as the survey and
location is the only thing to hold the right of way therein de-
scribed. The Supreme Court held to the same view, deciding that
“all options for lands must be confined to the location and survey

made at the time, and to no others.”
X 2=

CHICAGO TRACTION MATTERS

The most important development in Chicago traction affairs the
past week was the drafting of an ordinance by the local transporta-
tion committee of the Chicago City Council to cover an extension
of the franchises of the Chicago Union Traction Company. This
measure is drawn up along the same lines as the ordinance pro-
posed for the Chicago City Railway Company. The principal
features of this proposed ordinance are summed up by the “Chi-
cago Tribune” as follows:

City grants Traction Company a franchise to operate for twenty years for
compensation of 5 per cent of gross receipts for first thirteen years and 10 per
cent for remainder of the period, reserving the right to commute either per-
centage into a reduction of fares at any time.

Company is to reconstruct at once the antiquated portion of its equipment
and establish a first-class service.

Motive power on all lines shall be electricity—underground trolley within
territory bounded by Chicago Avenue, Halsted and Twelfth Streets, and over-
head trolley outside of that area.

Company is required to give continuous passage for a 5-cent fare from any
point on its lines to any other point within present or future boundaries of
city, and is to exchange transfers with City Railway and any other line in
city limits.

City may purchase property of company at any time after expiration of
thirteenth year of the grant at fair cash value, to be appraised by stated
authorities.

Company is to pave certain streets of its right of way and keep in repair all
such pavements and remove snow and refuse, sprinkle and otherwise care for
streets in which it operates. )

Company may be required to operate its cars through proposed downtown
subway.

It is reported that Chicago City Railway stockholders are re-
sponding well to the offer of the recently formed consolidation
syndicate to buy City Railroad stock at $200 per share.

STREET RAILWAY JOURNAL.

. under control.

[VorL. XXV. No. 4.

TERRE HAUTE POWER HOUSE BURNED

The power plant of the Terre Haute Traction & Power Com-
pany, of Terre Haute, Ind., was partially destroyed by fire on Fri-
day, Jan. 20. The conflagration started in the boiler room, and
swept through the plant with great rapidity, doing serious dam-
age to the engines and dynamos before the flames were gotten
The lighting service of the city is temporarily
crippled, and horse cars had to be resorted to for transportation.
The company has a new plant under construction in the city, and
the part of this equipment now ready for use will be pressed into
service at once to afford relief. The property loss to the burned
plant is variously estimated from $100,000 to $150,000. This loss,
however, is inconsiderable when compared with the loss that must
necessarily result from ‘the partial paralysis of the company’s
service that the fire has caused. :

———— —
INTERBOROUGH EMPLOYEES HAVE GRIEVANCE

Committees representing the Brotherhood of Locomotive En-
¢ineers, the Brotherhood of Locomotive Firemen and the Amal-
gamated Association of Street Electric Railway Employees of the
{nterborough Rapid Transit Company, including the elevated and
subway divisious, declaring that the terms of agreement made last
summer and entered into between them and the Interborough
officials had been absolutely violated in every particular, held a
meeting Tuesday, Jan. 24, as a result of which a communication will
be presented to the Interborough officials, demanding redress for
what the men claim are violations of the working agreement be-
tween the company and the men. They ask that the automatic stop
now in use to safeguard express trains from collision be in-
stalled on the local tracks. They also contend that the men are
compelled to work overtime in violation of the term of the con-
tract governing hours of service.

BOSTON Y. M. C. A. ESTABLISHES EVENING CLASSES IN
APPLIED ELECTRICITY:

For several years the Boston Young Men’s Christian Associa-
tion has conducted one of the most extensive and highly developed
evening schools in the United States. It has now established
a school to teach the theoretical and practical application of elec-
tricity in such a comprehensive, yet thoroughly educational man-
ner, as to be within the grasp of the average man, to eliminate
non-essentials, and both in the lectures and laboratory work to
nse simple and intelligible language, to avoid extreme technicali-
ties and mathematics, and to illustrate the points presented with
the actual object under discussion.

The association has secured accommodations in the Park Square
Automobile Station on Columbus Avenue. Iere a lecture hall
has been constructed with accommodations for over one hundred
students, office of the superintendent, coat room and large labora-
tory. The laboratory has been furnished with an equipment illus-
trating the various subjects included in the school programme.

The association has been most fortunate in securing as the head
of this school Professor William L. Puffer, of the Massachusetts
Institute of Technology. Professor Puffer is a man of broad
technical training and experience, a member of the American
Institute of Electrical Engineers since 1893, consulting electrical
engineer for the Associated Factory Mutual Fire Insurance Com-
panies since 1803, electrical adviser at the annual meeting of the
Underwriterss National Electric Association, lecturer in the
course of practical electricity under the auspices of the Lowell In-
stitute for the past sixteen years. Professor Puffer brings to this
work every quality essential to the successful conduct of such an
cnterprise, and students may go to him for advice with assurance
of careful personal attention. The instructing staff has been se-
lected with great care from men who are eminently qualified to in-
struct in the special branches of electricity which have been as-
signed to them.

The first term of the school was opened on Jan. fo, 1905. The
work of this year will consist of a lecture course of eight weeks, on
Tuesday and Thursday evenings from 7:30 to 9, a recitatioq on
Friday evenings from 7:30 to 9, and laboratory course as outlined
below. The laboratory course will open upon the conclusion of the
lecture course, and will extend well into the spring months, requir-
ing two evenings per week, Monday and Th}lrsday or Tuesday and
Friday, from 7:30 to 9:30. The instruction will be Pl.anped to
supplement the work of the lecture course and to familiarize the
student with methods of using various kinds of instruments in

the making of tests.
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MIAMI & ERIE CANAL SENSATION

Sensational charges have been made against the promoters of
the Miami & Erie Canal Transportation Company in a suit and
answer in cross petition filed last week by T. H. Johnson, of Cleve-
land, who asked that the court compel the original canal syndicate
to pay back to the company the original securities amounting to
approximately $3,000,000 par value. Mr. Johnson alleges that he
is the holder of stock and bonds of the company, and his answer
is in reply to a suit brought by the Cleveland Construction Com-
pany to enforce the stockholders liability. Mr. Johnson also
alleges that the original distribution of the securities was illegal.
His suit amounts to an effort to compel the original syndi-
cate of bankers who floated the company and made the allotment
to the subscribers of the underwriting to return the securities to
the company. The specific allegation upon which his suit is based
is his statement that certain of these securities were given to sub-
scribers without due cash consideration therefore. The defendants
named in the Johnson suit are among the best known bankers and
traction promoters in Cleveland. The result of this petition, if
granted, would be to reopen the entire Miami & Erie case, which
was thought to have been settled when the reorganization commit-
tee recently announced that it had acquired all the outstanding
claims against the company.

e
STEPHENSON PLANT CHANGES HANDS

As announced in the last issue, the large car and truck plant of
the John Stephenson Company, at Elizabeth, N. J., was purchased
last week by parties connected with the J. G. Brill Company, of
Philadelphia, who have organized a new company under the old
name with the following officers: W. H. IHculings, Jr., president;
Samuel M. Curwen, vice-president; James Rawle, treasurer, and
J. G. Root, secretary and assistant treasurer. Peter M. Kling,
who was general manager of the old company, is retained in the
same capacity. The sale of the Stephenson Company is one of
the most important transactions which has occurred for a long
time in street railway manufacturing circles. The recent taking
over of the American Car Company and the G. C. Kuhlman Car
Company by people interested in the Philadelphia concern, has
given rise to a report that a consolidation of all the car building
interests is about to take place, and that there will be an alliance
with British manufacturers. Acccording to the best authorities,
however, there is no foundation for such a report; the purpose
of purchasing these plants is simply to reduce freight rates and
afford facilities for an ever-increasing business. The American
Car Company, the G. C. Kuhlman Car Company, and the Stephen-
son Company each has a distinct organization, and aside from being
licensee of the patented cars and trucks and specialties of the J.
G. Brill Company has no other connection therewith, and does not
confine its business to any especial territory.

The Stephenson plant at Elizabeth is of a comparatively re-
cent date, having been completed about five years ago. Tt is situ-
ated on 9o acres of ground in the southern outskirts of the city,
and has excellent shipping facilities on account of the proximity
of two trunk railroads with which the plant is connected. The
shops are large and well lighted, and the arrangements for handling
cars are of the best. A fine power house supplies the current for
the machinery, which is all electrically-driven, and the electric cables
between the power house and the various buildings extend through
tunnels. The plant is well stocked with material, and the work
on the orders in hand is being continued without interruption.

The John Stephenson Company is the oldest concern in the car
business. Its founder was the designer and builder of the first
street car, which had the appearance of three stage coaches joined
together, and was mounted on a pair of wheels at either end and
drawn by a pair of horses. This car was built in 1831, and oper-
ated in New York City. Before his death, in 1893, John Stephen-
son had developed an immense business in all parts of the world.
The plant was formerly located in New York City at Twenty-
Sixth Street, between Fourth and Fifth Avenues, and the busi-
ress had reached such a magnitude a few years after the death
of Mr. Stephenson that it became necessary to seek larger quar-
ters. The company has been very successful in its new plant,
and among important orders recently executed were cars for the
New York Subway, and cars of a convertible type put in use last
season on the Brooklyn Illevated Railroad. Tt has a reputation
for building fine interurban cars, and a notable exhibit at the St.
Louis Exposition was one by the company, of the largest electric
car ever built, which was mounted on the first six-wheeled trucks
made for electric service. The officers of the new company are all
men who are widely known in the railway world.

STREET RAILWAY JOURNAL.

181

THE BROOKLYN TUNNEL HEARING

The hearing by the New York Rapid Transit Commission on
the recommendations of Engineer Parsons for the construction
of subway lines to Brooklyn was continued last week. The session
was given over entirely to the consideration of the claims ad-
vanced by interests in the eastern district of Brooklyn, which
territory would not benefit by the building of the tunnels along
the lines recommended by Mr. Parsons. In building to Brooklyn
there is much more to be considered than the building of lines
north and south. Interests in several sections will have to be
pacified by the route that is finally decided upon. The claim of
the eastern district interests is unquestionably sincere, but it seems
to fall equally as far from being ideal as some of the other
proposals made to the commission. The route proposed by the
castern district interests would be a part of the East Side sub-
way, in New York, making a continuous route from the Bronx
to Jamaica. Tt would run from Union Square, under Fourteenth
Street, across the East River to North Seventh Street, Brooklyn;
through Union Avenue to Broadway, through Broadway to
Jamaica Avenue, and on to Jamaica. It would be about thir-
teen and a half miles long. The contention that this line would
relieve congestion on both the Brooklyn DBridge and the Wil-
liamsburg Bridge is well taken, but the part of the city now suf-
fering most from congestion—that near the City Hall—is entirely
ignored in the recommendations. A hearing is being held as the
STREET RAILWAY JOURNAL goes to press on an alternative subway
proposal advanced by still another faction in Brooklyn.
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WATSON MACHINE COMPANY TO BUILD CONOVER CON-
DENSING APPARATUS

The Watson Machine Company, of Paterson, N. J., announces
that it has secured the full line of patterns, working drawings,
templets, tools, good-will, etc., of the Conover Manufacturing Com-
pany to manufacture the full line of condensing apparatus originated
by E. K. Conover, who will be retained as manager of the con-
denser department of the Watson Machine Company.

The Watson Company’s object is to manufacture a complete line
of first-class condenser outfits, from the smallest units to the largest.
These manufactures will comprise the following: independent
steam driver and belt-driven jet condensers, surface condensers,
centrifugal pump, independent air pumps, combined air and cir-
culating pumps, cooling towcers adapted for fan or natural draft,
and dry vacuum pumps.

The company’s new erecting shop will have a 25-ton crane, with
a 4o-ft. span, a runway of 150 ft., and a clearance of 30 ft. under
the hook, and as the equipment embraces modern machine shops,
foundry, smith and pattern shops, the company is in a position to
manufacture all parts of the above condensing outfits under its
own supervision, and can therefore guarantee the highest grade of
workmanship and materials.

STREET RAILWAY PATENTS

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

UNITED STATES PATENTS ISSUED JAN. 17, 1905

780,040. Brake Shoe; Harry Jones, Bloomfield, N. J. App. filed
Dec. 16, 1903. Comprises a cast body portion and a pair of at-
taching lugs composed of malleable strap.

780,055. Electrical Controlling Apparatus; Irank C. Newell,
Wilkinsburg, Pa. App. filed May 5, 1902. The object of this in-
vention is to place all the apparatus required for the control of
the motors on a moving car, outside of the car, so that no current
will have to go into or through the car.

780,058. Controller for Electric Motors; Thomas S. Perkins,
Wilkinsburg, Pa. App. filed June 24, 1902. Relates to details of
a controller in which movement of the handle in reverse direction
cperates a reversing switch to connect the motors in a local brak-
ing circuit and varies the resistance of such circuit.

780,066. Brake Block; TFirt W. Sargent, Mahwah, N. J. App.
filed April 6, 1904. A combined brake head and shoe consisting
of a cast wearing sole and supporting means for the brake beam
anchored therein.

780,072. Brake Shoe: Alfred L. Streeter, Chicago, IlIl. App.
filed March 23, 1903. The shoe is provided in its wearing face
with a mectal insert consisting of a plurality of longitudinally ex-
tending parallel bars across the central portion of the facc of the
shoe.

780,117.
Dec. 9, 1903.

Register; John O. Morris, Richmond, Va. App. filed
Relates to details of construction of that class of
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register in which an alarm is sounded after a certain number of
fares has been “rung-up,” indicating that the person paying the
fare at the time of the alarm, is entitled to a rebate or a iree ride.

780,104. Sheath for Trolley Wheels; Santos Jurado, New York,
N. Y. App. filed March 25, 1904. Provides a sheath for trolley
wheels and a pivotal support on the sheath through which support
the bearings for the trolley wheel extend.

780,211. Axle for Railway or Other Vehicles; Augustus C. Mas-
sey, Los Angeles, Cal. App. filed Sept. 2, 1902. The car axle is
constructed in two portions connected by ball bearings, the object
being to prevent torsional strain when rounding sharp curves.

780,230.  Switclhi Operating Devicc; Wilber K. Smith, Denver,
Col.  App. filed April 28, 1904. Mechanism for throwing the
switch from a moving car comprising a vertically-swinging frame,
rollers arranged in thc frame at opposite sides of its pivot, the
rollers being arranged at opposite sides of a lengthwise center
line through the frame, and an operating lever extended through
the platform of the car and Having connection with said frame.

780,268. Rapid Transportation System; Edward W. Curtiss,
New York, N. Y. App. filed March 30, 1904. A circular-moving
platform to facilitate mounting to an eudless train of cars, the cir-
cumference of the platform adjacent the cars being adapted to
travel at substantially the same speed as the train, while the center
travels slowly.

780,276. Brake Mechanism for Six-Wheeled Trucks; George L.
Fowler, New York, N. Y. App. filed April 20, 1904. The braking
mechanism is confined to each side of the truck, so as to permit
greater space within the same for the mounting of electric motors,
or for other purposes.

780,316.  Third Rail Insulator; Paul Winsor, Weston, Mass.,
June 10, 1904. Comprises a metallic cap and base and an inter-
posed body of insulating material firmly joining cap and base to-
gether, and having an outer covering or shell of non-metallic
material provided with a glazed surface.

780,388,  Trolley; Guthie . Tuttle, Shorter, Ala. App. filed
Oct. 26, 1004. Comprises two sections separated transversely of
the axis, and a support for the sections whereby the sections may
move into parallelism and also into oblique relation with each
other.

780,410. Automatic Railroad Switch; Goff Currier, St. Paul,
Minn.,  App. filed June 17, 1904 A cam in the road-bed shifted
from side to side by a projection on the car, thereby throwing the
switch.

— e —
PERSONAL MENTION

MR. . II. MULLIN, of the General Electric Company, died at
his home in Millburi, N. J., on Jan. 25. The cause was leart
failure.

MR. R. A. WHITE has resigned as engineer of Ford, Bacon &
Davis, Birmingham, Ala., office to accept the position of engineer
and assistant manager of the Mobile Light & Railroad Company,
of Mobile, Ala.

MR. THERON W. ATWOOD has been reappointed Commis-
sioner of Railroads for the State of Michigan, and has announced
the reappointment of Mr. D. Healy Clark as deputy commissioner,
and of Mr. James Bice as mechanical engineer.

MR. WILLTAM R. KING, M. E.. consulting cnginect, of New

York, is now associated with Sanderson & Porter, of New York,
in their general practice as consulting engineers and contractors
for the development of railway, light, hydraulic and power propo-
sitions.

MR. MARTIN SCHOENHAILLS has been appointed master
mechanic of the Cincinnati, Dayton & Toledo Traction Company,
with headquarters at Trenton, Ohio, to succeed Mr. L. M. Sheldon,
resigned. Mr. Tsaac Smith has been appointed chief engineer of the
company, with headquarters at Trenton.

MR. C. O. LENTZ has resigned as assistant mechanical en-
gineer of J. G. White & Company, of New York, to become con-
nected with Sanderson & Porter, of New York. Mr. Lentz has
been with Messrs. White & Company for three years, and formerly
was connected with Sargeant & Lundy, of Chicago.

MR. WILLIAM N. STEVENS, assistant mechanical engineer
of the Interborough Rapid Transit Company, of New York, has
resigned from the company to become connected with J. G. White
& Company. of New York. MNr. Stevens formerly was with the
Manhattan Elevated Railway Company, of New York.

GEN. WILLTAM A. BANCROFT, president of the Boston
Elevated Railway Company, delivered an address on Jan. 19 be-
fore the Commercial Club, of Boston, on “Local Transportation in
American and European Cities.” The salient differences between
street railway practice in this country and that noted abroad in
the speaker’s recent trip were discussed, and the lecture was illus-
trated by lantern slides. Speaking of the East Boston Tunnel,
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Gen. Bancroft said that his company is considering the operation
of cars thereiri, which, according to present plans, are to be nearly
46 ft. long, with large vestibules and exits about 3 ft. 6 ins. wide.
Prof. Elihu Thomson presided at the meeting, which was attended
by about 50 members, all of whom are prominent in business and
professional circles in Boston.

MR. WILLIAM SELLERS, head of Wiliam Sellers & Com-
pany, of Philadelphia, manufacturers of machine tools, died Tues-
day, Jan. 24, at the University Hospital, that city, after an opera-
tion. He was 8o years old. Mr. Sellers was a member of the
American Philosophical Society, and was at one time president of
the Franklin Institute.

MR. J. M. COX has been appointed electrical engineer of the
Atlantic City Railroad Company, of Atlantic City, N. J., to succeed
Mr. Ellis E. Brown, resigned. Mr. Cox has been the electrical engi-
neer of the Philadelphia & Reading Company at its power house at
the Reading Terminal station. He will be succeeded at the power
house by Mr. D. T. Williams, assistant engineer of the station.

DR. S. S. WHEELER, of the Crocker-Wheeler Company, is
being prominently mentioned for the presidency of the American
Institute of Electrical Engineers at the coming election. The
name of Mr. J. G. White, of New York, is also being very favor-
ably received as a candidate for vice-president. The usual blanks
for nominations under the rules of the Institute are to be mailed
to members at an early date.

MR. LOUIS H. HAYNES has become connected with the en-
gmeering staff of the New York Central & Hudson River Rail-
road, and not with the New York, New Haven & Hartford
Railroad as previously mentioned in these columns. Mr. Haynes
formerly was electrical engineer of the Boston Suburban Electric
Companies, from which corporation he resigned to become con-
nected with the New York Central Company.

MR. ARTHUR L. LINN, JR., assistant secretary and treasurer
of the Utica & Mohawk Valley Railway Company, of Utica, N. Y.,
has resigned from the company to become general manager of the
Fairmont & Clarksburg Traction Company of West Virginia, and
will assume the duties of his new position about Feb. 1. Mr.
Linn has been associated with Mr. John J. Stanley, of Cleveland,
the general manager of the Cleveland Electric Railway and the
first vice-president of the Utica & Mohawk Valley Company, for
some twelve years, and for the past four years he has filled ac-
ceptably the position of assistant secretary and treasurer of the
Utica Company. Prior to that time, he held a responsible posi-
tion with the Cleveland Electric Railway. Thc road of which
Mr. Linn is to become manager is 20 miles long, and connects
Iairmont with Clarksburg. It runs through a rich coal country,
and it is the intention of the company to develop the mines and
find a Northern market for the coal. Some of the men who are
interested with Mr. Andrews and Mr. Stanley have money in-
vested in the company, and Mr. Linn’s new position is in the nature
of a promotion. When Mr. Linn reaches Fairmont, which place
will be his headquarters, plans will be made to build an exten-
sion of 20 miles to the road. Mr. Linn is a member of the execu-
tive committee of the Street Railway Accountants’ Association of
America.

PROF. W. ELWELL GOLDSBOROUGIH, director of the
School of Electrical Engineering, Purdue University, and who, for
the past three years, has held the position of chief of the depart-
ment of electricity at the Louisiana Purchase Exposition, has
become associated with J. G. White & Company, of New York
City. Mr. Goldshorough will ultimately be permanently located
in New York. For the present, however, his time will be di-
vided between Lafayette, Indiana, and New York City. Incident-
ally, he is still giving attention to the matter of closing up the
affairs of the electrical department of the exposition, which will
necessitate his being in St. Louis at times during the next month
or so. Prof. Goldsborough was graduated from Cornell Uni-
versity in 1892, with the degree of M. E. After graduation he ac-
cepted the position of electrical engineer for the Colliery En-
gineering Company, of Scranton, Pa, and the following year took
charge of the Department of Electrical Engineering of Arkansas
University, Fayetteville, Ark. In 1804 he was appointed associate
professor of electrical engineering at Purdue University, and two
years later was advanced to its full professorship. Prof. Golds-
borough is most widely known, however, through his papers be-
fore the American Institute of Electrical Engineers, and as chief
of the department of electricity of the Louisiana Purchase Expo-
sition. His contributions to the Institute have included papers on
extensive tests carried on by him in the power station at the
Edison Company at Baltimore, Maryland, and on the system of
the Union Traction Company, of Indiana. He was also chair-
man of the executive committee of the Electric Railway Test Com-
mission. under the direction of which an elaborate series of wind
resistance tests is now being conducted at Anderson, Indiana.





