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Ticket Rates in Ohio and Indiana 
The Ohio Interurban Railway Assoc iation, afte r some five 

or six months of considerati on and reconsideration of the ques­
tion of an in terchangeable coupon ticket good on different Ohi o 

interurban roads, came finally to a dec ision, as announced in 

these columns some months ago. The Indiana E lec tric Rail­

way Association is now in the midst of a similar dilemma, for 

dil emma it can truly be call ed when all of the points to which 
attention must be given are considerecl. As the regular rates 

of interurban roads per mile vary considerably, it is utterly 

impractical to adopt a mileage book, hecause such mileage book 

would have to be sold .it a rate per mile lower tban the lowest 

ciation of the importance of an interchangeable ticket and a 

committee to investigate the matter, as noted in the report of 

the Lebanon meeti ng of that association. A lthough no con­

clusions have been reached, it is evident at this stage of the 

game that any ticket adopted by the Indiana roads must be of 

the same general character as the Ohio ticket, because the In­

diana roads also vary greatly as to the rate charged for regular 

fare per mile. The Indiana rates are some of them so low that 

it is not thought the companies with the lower rates would 

enter an agreeme nt which wou ld cause a 16½ per cent reduc­

tion from the regular fare on coupon tickets. The sentiment in 

Indiana seems to be in favor of a reduction of not over IO per 

cent. Now, it is highly desirable that the same form of ticket 

be adopted by both States. The Ohio Association realizes this 

so much that the officers of the Ohio A ssociation are following 

th e proceedings of the Indiana men with a great deal of in­

terest. They make no secret of the fact that they think that 

the adoption of a different ticket in the two States would be a 

mi stake. T hese tickets are intended for the regular traveler 
more than + ,r anyone else, and, as a general thing, those who 

travel in ( ,1 0 also travel in Indiana. It wi ll be to the benefit 

of the ro; Js of both States if a ticket good in both States be 

adopted. 'There is at the present time apparently a differe nce 
of exactly 6½ per cent in the ideas of the associations of the 

two States, a lthough the Indiana A ssociation has been careful 

not to go on record as yet. In Ohio, when this ticket matter 

was first brought up, the conditi ons as to rates of fare were 

mu ch the same as in Indiana- that is, there were some roads 

having rates as low as 1 ¾ cents a mile, and a redu ction of 16¼ 

per cent was more than these roads could stand. The difficulty 

has been got over in Ohio by the raising of the rates by such 

compani es as had thi s low rate. 
It may be neces sary for the Ohio men to agree to a smaller 

di scoun t on coupon tick ets than is now in force i f there is to 
be a ticket good in both States. At any rate, th e I ndiana Asso­
, ;~•ion wlll do well to g-o very slow before adopting a separate 

tichd
0 0

from the Ohio roads. The two S tates have eve rything 

tn gai n and nothing to lose by uniting on a form of ti cket ac­
ceptable to both. T he matter wi ll have tn be comp romised, but 

hy giving a little here and a little there, the compani <;'s ought 

to get together to the r1clva11tage of all , 
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Free Interline Baggage in Ohio 
The broad-minded spirit of the men m charge of the Ohio 

interurban railway properties has been well illustrated by the 
decision recently reached in the Ohio Interurban Railway Asso­
ciation to check baggage free on interline business where a 
passenger has a ticket over two or more connecting lines. Al­
though many of the companies do not really desire this, the 
decision was unanimously in favor of checking free on inter­

line business, because of a belief that it was for the good of all 
interurban traffic in general to do this and that no one com­
pany should stand in the way of what some other companies 
feel strongly to be necessary. As a consequence of this rule, 
some rather queer situations can be found among the Southern 

Ohio roads, where a passenger holding an interline ticket gets 
his baggage carried free, while next to him may be a passenger 
with a local ticket who is charged 25 cents for his trunk. Of 

course, there is more justice than at first appears in such a 

state of affairs, because the company, to handle the local pas­
senger's trunk, may be put to considerable more trouble in 
proportion to the revenue received than in the case of the 
through passenger. It is probable, however, that this rule is 
an entering wedge which will in time result in the free check­

ing of local baggage on ~11 the Ohio roads. 

Comiclerable fear has been expressed lest checking baggage 
free result in the abuse of .the privilege so that merchandise 
and express matter will be carried by local passengers as bag­
gage, where before it would go as express or freight at express 
or freight rates. W e are inclined to think that an abuse of 
thi s kind could be prevented to a large extent by a strict inter­
pretation of the rules regarding personal baggage. Miscel­
laneous merchandi se cann ot be checked on steam railroads as 

personal baggage, nor should it be so checked on electric roads. 
Of course, it is possible that some regular local passengers 
might find it worth while to pack merchandise in trunks for 
the sake of getting free transportation for it, but everything 
considered, it is not likely that these abuses would amount to 
much in the aggregate. One of the g reatest fears seems to be 
that free baggage privileges will be taken advantage of by 
farmers who make a regular trip to town with farm products, 

but it ought not to be difficult to stop such abuses. 

Lighting Offices from Car Houses 
\Vhen the general offices of a street railway company chance 

to be located near a car house it is often worth while to ascer­

tain if they cannot be lighted at less expense than by the pur­
chase of current from the local electric light company. The 
matter is a simple one if an alternating-current sub-station is 

installed at the car house for the power supply of the local 
cars, and unless the local central station is in a position to 
quote exceedingly low rates it generally is cheaper for the 
street railway company to install its own transformers and 
supply the office and car house lights from its own circuits. 

With direct-current 600-volt supply in the car house and no 
alternating circuits avail able at the offices, a frequent method of 
obtaining lighting current independently of the central station 
is to install a motor-generator set in the car house, as the in­
surance rules forbid the installation of either lighting or power 
circuits in ordinary buildings when one side of the line is the 
trolley wire and the other side the ground return. The motor­
generator set is, of course, open to the objection of any moving 
mechanism in comparison with a stationary system like that 
fu rnished by a small lighting transformer and its connections; 

it may also occupy floor space which can ill be spared; it in-

duces the never-ceasing charges of interest, insurance, tax.es 
and depreciation, requires some attendance, and at loads below 
its normal rating sags considerably in efficiency of transforma­
tion. 

These objections, however, are often far from serious in con­
nection with car house operation. The motor-generator bears 
an enviable reputation for maintaining continuous service. It 

can easily be installed on an overhead platform if floor space 
is not available, particularly in the small sizes necessary for 

lighting service, and as for attendance, the cost of looking after 
the outfit by the regular car house force is insignificant. The 
success which has attended the motor-generator in the exacting 
requirements of telephone exchange operation is a good thing 
to remember. 

Each specific case, however, must be figured on its own 
merits, the treatment being somewhat as follows, assuming a 

concrete example: Given a suite of general offices adjoining a 

car house, with a total installation of 120 incandescent lamps 

of the usual 16-cp type, and local lighting rates 15 cents per 
kw-hour, it is interesting to compare the cost of home produc­
tion with the central station bill for a year 's service. Assum­
ing that the average lighting load occurs with 60 lamps burn­

ing 13/2 hours per day and 300 days per year, with a Sunday and 

holiday average of IO lamps burning 1 hour each, we have an 
annual consumption of 2760 lamp-hours. Allowing 15 lamps 
per kilowatt, the bill comes to $276, or $23 per month. With a 
IO per cent discount, the cost of office lighting falls to approxi­
mately $250 per annum, the energy consumption at the meter 
being 1,843,000 watt-hours. Assuming a flat rate of ro cents 
per kw-hour, the bill amounts to about $185. 

A motor-generator set rated at 6.5 kw, and consisting of a 

125-volt direct-current generator, direct driven by a _600-volt 
motor, would be amply large for the work in hand and allow 

liberal provision for future extension of the lighting service. 
Such a machine should not cost over $500 installed, and allow­
ing 6 per cent interest, 8 per cent depreciation and I per cent 
insurance and taxes, the fixed charges come to $75. The cost 
of attendance and maintenance ought not to exceed $25 per 
year. As for the cost of power, it should be possible in most 

cases to supply 600-volt direct current at a city car house trol­

ley wire at not over 2.5 cents per kw-hour. With 1893 kw­
hours demanded by the lighting circuits and an allowance of 

75 per cent as the efficiency of the motor-generator set, we have 
a power cost of $61.50. The total cost of the lighting service, 

exclusive of lamp renewals, which we may assume to fall upon 
the street railway company in each case, amounts to about 
$162 per year, or a little over $13 per month. 

It will be seen from these figures that unless the central sta­
tion rate for commercial incandescent lamps is well down to­
ward what is, in many localities, a low price for even power 
service, it is decidedly worth taking a little time and trouble to 
find out just what the possibilities are. In case the trolley 
voltage fluctuates widely at the car house, it will probably be 
necessary to install a differentially wound generator instead of 
the ordinary compound machine. When the car house sub­

station includes a storage battery, however, there need be little 
anxiety in regard to the regulation of the lamp voltage. With 
alternating current at the power house and no sub-station at 
the car house, it is important to figure the cost of running an 
a. c. line for both car house and office lighting before deciding 
either to patronize the local central station or to install a motor­
generator set. A hundred dollars a year is the equivalent oi 

2000 5-cent fares, and is worth saving in any event. 
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The Rapid Transit Problem 
One of the most interesting features of opening new rapid 

transit lines for service in the densely populated districts of 
large cities is the effect of these additional facilities upon the 
volume and distribution of traffic within the tributary region. 
It has long been recognized that a permanent solution of the 
rapid transit problem in a growing city 'cannot be secured by 
the development of any single route of high-speed service. 

New facilities not only open up additional avenues of travel 
and thereby tend to- and often do- reli eve the congestion ex­
isting upon other lines; they apparently create traffic , which 
sooner or later grows to a volume that requires additional 
means of transportation to be furnished. In other words, the 
new routes laid out from time to time produce a temporary 
alleviation, but ultimately become inadequate to handle the 
traffic which seeks outlets through them. 

This absence of a permanent cure of congestion by any 
specific remedial line of transit has led to the belief in some 
quarters that there is little hope of solving the problem of urban 
transportation by increasing the internal railway facilities of 
great cities through the addition of subways, tunnels, elevated 
structures and even surface routes to the existing means of 
handling traffic. This contention is ably supported in a recent 
number of the "Forum" by Henry Harrison Suplee in his re­

view of recent progress in applied science. Mr. Suplee's argu­
ment, in brief, is that the provision of greater facilities cannot 
be expected to relieve a congestion which they really aid in. 
creating; that they actually attract more people to the business 
districts, increasing the number of persons daily carried be­
tween the business and the residence sections; that the strong­
est hope of relief at present lies in a wider dispersion of the 
residence sections from the l;msiness districts; that every effort 
should be made to discourage the provision of additional facili­
ties reaching such portions of the city as are already well filled, 
while making it exceedingly convenient to reach fairly remote, 
and partially developed suburbs; that numerous trains should 
be run from the heart of the business districts at maximum 
speed to suburbs where there is room to spread, giving no op­
portunity for alighting in the sections already well filled; and 
that a large part of the traffic could thus be directed over a far 
greater area, leading ultimately to the use of the entire area. of 
the original city for business purposes, with a tributary sub­
urban r~sidence area outside, having reasonable population 

density. 
In looking into problems of this character it is important to 

take the broadest possible view of the factors and conditions in­
volved. P edestrian and vehicular traffic contribute to the con­
gestion of cities no less than does railway traffic. It is open to 
grave doubt whether the sum total of traffic in a large city is in­
creased to such an extent by new rapid transit lines that the 
congestion of the city as a whole is made worse than before the 
new lines were opened for service. Rather it appears that the 
regular growth of great cities, increase of population, addition 
of new industrial establishments, extension of office building 
faciliti es and the like-phenomena set in motion by deeper eco­
nomic causes than the mere creation of new internal rapid 

transit routes-are the true causes of urban congestion. Con­
centration is the great _tendency of twentieth century business. 
The modern office building would certainly appear to be a far 
greater cause of congestion than the rapid transit line, which 
is constantly at work in the effort to reli eve the condition in 

the te rritory which it serves. It must not be forgotten that 

every person who travels by a rapid transit line means one less 
pedestrian or vehicle passenger on the street itself; that the 
movement of large numbers of people upon railways is a far 
more speedy and effi cient method of relieving congested streets 
than any other known. 

It is reasonably certain that the growth of great cities con­
tinues and will continue even where new rapid transit routes 
are not opened. Whether we like it or not, the business of 
these cities gravitates to the central region every time, and 
there is little prospect that the trend of affairs in the future will 
be outward until the saturation point of the congested district 
is well in sight. Cer tain manufacturing plants, educational in­
stitutions and special organizations like music halls, art mu­
seums, etc., swing away from the heart of a metropolitan busi­
ness di strict long before the region overflows into the less pop­
ulous sections; but the vast majority of a city's workers, housed 
ciuring business hours within office buildings and mercantile 
establishments, or else occupied in or about the streets them­
selves, can only be reli eved from the throttling conditions of 
slow travel by internal rapid transit routes. It is only neces­
sary to see the colossal inconvenience suffered by congested 
di stricts which remain unprov ided with rapid transit faci liti es 
to appreciate the great usefulness of such facilities in making 
travel easier and quicker. If a modern large city should stop 
growing, the rapid transit problem could readily be solved, and 
solved permanently ; as it is, the best that can be done is to de­
velop such routes as nearly as possible along the consistent 
lines of an efficient and inter-related system. Comprehensive 
schemes of this character are being worked out at the 
present time in New York on north and south lines, not to 
mention the great railroad developments running from west 
to east. 

Enough has been said, we believe, to show that internal rapid 
transit routes relieve congestion as a whole instead of increase 
it; that they do not of themselves notably increase the popula­
tion of our great cities, since by their inception they enable 
urban workers to travel more speedily and easi ly within the 
congested distric ts, and also to live further away from their 
places of business ; and finally, that the office building-specifi­
cally the high-speed passenger elevator- is one of the prime 

causes of urban congestion, and is likely to remain so. Hence 
the unwisdom of trying to stem the tide of city travel by over­
burdening the existing facilities for its handling, and the far­
sighted sagacity of providing new routes in a comprehensive 
transportation scheme within the city limits. 

As for the suburban problem, the electrical equipment of 
steam railway local service offers th e best solution at the pres­
ent time. The running of numerous express trains without 

stops from the business district to sparsely settled suburbs is 
an operating scheme of doubtful financial expediency. Fre­
quent and limited service of this character can seldom be profit­
ably given without an adequate volume of supporting traffic. 
The rapid acceleration of the electric motor in comparison with 
the steam locomotive means a great deal to the distant suburb­
anite in the way of shortened time of transit. The elimination 
of stops is a serious question outside the city proper, and par­
ticularly is thi s true within the zone of 5-cent fares on the trol­
ley lines. It is safe to say that suburban development must be 
from within the city outward, and that artificial restrictions of 
suburban population density based upon reduced service are 
bound to be of doubtful value from the standpoint of both the 
traveling public and the transportation companies. 
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POWER HOUSE OF THE INDIANAPOLIS & CINCINNATI 
TRACTION COMPANY 

A description was published in the STREET RAILWAY Jou RNAL 
for Feb. 18 of the single-phase system of th e Indianapoli s & Cin­
cinn ati T raction Company. Single-phase operation is, however, 
not the only interest ing feature of the installation, the general 
eng ineering involved, and especially the equipment of the power 
house, being worthy of careful atten tion. The selection of 

E/ 
7 • i 
J 

F iJt_ 

STAKDARD CAR, RUSHVILLE LINE 

Sargent & Lundy as the consult ing engineers made it certa in 
that the whole work of equipment and installation would be 
along the most skilful li nes of modern practice. T heir latest 
work fully sustains the high reputation of thi s firm. Some 
particulars of the power station were publi shed in the previous 
issue referred to, but in view of the int erest which attaches to 
this lin e, further information , whi ch was not avai lab le at th e 
time of the previous description, is now published . 

Current for the operation of 120 miles of railway is sup­
plied from a single power station. Th is is located in Rushvi lle, 
Ind., about 40 miles from Indianapoli s and about 80 miles from 
the other end of the completed lin e. The s:te is adjacent to the 
Cinci nnati, Hamilton & Dayton Rai lway, with a connecting 
track from that road to the company's side track a longside the 
power station, which track in tu rn is connected to the main 
track of the operating company. This arrangement is con­
veni ent fo r ordinary busi ness, and will be especially useful 
whenever it becomes necessa ry to burn coal under the boilers. 
Natural gas is now being used . T he side track a long the power 
station is built at a proper level for the dumping and crushing 
of coa l, so that it can be handled by carri er and elevator and fed 
under the boilers on chain grates wi thout manual handling of 
any kind. A mill race from the stream known as "Flat Rock" 
runs along the east side of the power stati on. The company 
has a perpetual contract fo r the use of this water for con­
densing and other purposes. 

BUILDING 

T he station building is I 13 ft. x 128 ft. ro ins. , and is of very 
heavy and substantial construction. The foundations are of 
concrete and the upper walls are of brick laid with cement mor­
tar. The floors and other frame work and roof structure are of 
steel. Floors are of concrete, and a gravel asphalt roof is laid 
upon a concrete base with expanded metal, leaving nothing 
about the building that can burn except the doors and windows. 
The building is designed and constructed with a view to the 

installation of coal-crushing and automatic coal-handling ma­
chin ery, with overhead bunkers feeding direct to the boiler 
grates. A s natural gas is being used as fuel at the present time, 
the coal bunkers and carriers have not yet been put in, but 
everything is prepared for their installation, even to the punch­
ing of holes in the steel structure from which the coal bunkers 
will be suspended. 

Foundations for the engines, boilers, pumps and other ma­
chinery are all of solid concrete. Stairways are made of either 
steel or concrete. The cellars and chambers for electric wires, 
cables, switches, transformers, protec tive apparatus, etc., are 
built acco rding to the most modern practice and in the most 
substantial manner. The structural and architectural features 
of the building were designed by Sargent & Lundy, the con­
sulting engineers, and constructed under their supervision. The 
J ohn A. Schumacker Company, of Indianapolis, was the gen­
eral contractor, and the A merican Bridge Company furnished 
the larger part of the steel work. 

WATER TUNNELS 

A concrete tunnel or pipe 3 ft. 6 in s. in diameter, running 
under the basement floor, conveys the water from the mill race 
to the condense rs, and a similarly constructed tunnel is pro­
vided to carry the water back again to the mill race, connecting 
at a point some 300 ft. below the intake. The supply tunnel is 
provided with an intake crib which is equipped with an iron 
grill and removable screens. 

SMOKESTACK 

At the east end of the power station erected upon a heavy 
concrete base is a well proportioned, self-supporting steel stack 
180 ft. high, lined its entire length with fire brick. The inside 
measurement of the stack is r r ft. It is of sufficient size to 
take care of eight 350-hp boilers, space for which is provided 
in the present building. The stack was constructed by the S. 
Freeman & Sons Manufacturing Company, of Racine, Wis. 

FUTURE EXTENSIONS 

T he power house is so framed and constructed that the west 
wall can be taken out without disturbing the other walls or the 
present steel frame work, and the building extended to the 

VIEW OF ONE OF THE GENERATING UNITS 

west. For this purpose a space of over .200 ft. has been re­
served for extensions to accommodate the future needs of the 
company. 

EQUIPMENT 

The present equipment includes thrfe Babcock & Wilcox 
water-tube boilers of 350-hp nominal capacity each. Each 
boiler contains in the setting a Babcock & Wilcox superheater 
proportioned for about roo <legs. of superheat. Space is pro­
vided in the building for five additional boilers of the same 
capacity, which will be installed as rapidly as additional power 
is required. Natural gas is being burned under the boilers, 
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but, as has already been said, provision is made for the use of 
coal if at any time the supply of natural gas becomes exhausted. 
The boilers are now equipped with flat grates set in an exten­
sion furn ace, but the setting is a rranged so tha t chain grate 
stokers can be easily installed when the coal-handling ap­
paratus is put in. 

The boiler room is equipped with a large open exhaust feed­
water heater of the Sti llwell-B ierce make, and with two verti­
cal "Atlantic type" feed-pumps, built by th e Dean Brothers 
Steam Pump \ Vorks, of Indianapolis. 

The engine room is provided with a traveling crane, built by 
the Northern Engineering \ Vorks, of Milwaukee, of suffic ient 

250-KW AIR-DLAST TRANS FORMERS AND OIL SWITCHES 

capacity to handle all th e machinery, and which greatly sim­
plifies the work of in stallation. T he present generating equ ip­
ment , as stated in the previous issue, includes two 700-hp Cor­
li ss type, cross-compound, condensing engines, built by the Ful­
ton Iron \Vorks, of St. Loui s, :Mo. E ach engine is equipped 
with an independent steam drive jet condenser, made by th e 
D ean Brothers Steam Pump \Vorks. T he condensers a re set 
in the basement, but are arranged for operation from the main 
floor level. 

Each engin e is direct connected to a 500-kw, 2300-volt , three­
phase, 25-cycle, \Vestinghouse revolving-fie ld, alternat ing-cur­
rent generator running at a speed of 94 r. p. m. T he ~ngines 
are operated at a steam pressure of qo lbs. per square inch, 
and are guaranteed to deliver the maximum capacity neces­
sary to drive the generators. 

T he generators are of standard \Vestinghouse construction. 
The frames of the stationary a rmatures are of cast iron and 
surround inner cores of laminated steel, which are built up 
with overlapping joints so as to form a circula r rin g, slotted to 
rec eive the coils. The slots are of the partially closed type, 
and th e coil s are connected to give the three-phase relation. 
The field core is formed of laminated punchings, dove-tailed to 
a cast-iron spider. It has thi rty-two poles, each of which is 
wound on a machine-formed coil. The field is separately ex­
cited. The genera tors will develop full load continuously under 
normal conditions with a temperature rise not exceeding 35 
<legs. C. above the surrounding air, and immediately following 
such a full load run will carry 50 per cent 1werload for a lim­
ited period with a t emperature rise not exceeciing 55 <legs. C. 
The generators have a close inherent regulation, but arrange­
ment has been made furth er to control the voltage by means of 
Tirrill regulators mounted on the switchboard. The present 
engine room provides sufficient space fo r the installation of two 
additional generating units. 

Two exciter sets have been installed, one of which is driven 
by a Westinghouse compound steam engine, the other by a 
type C induction motor, which in turn is driven from the main 
generators through transformers. 

The generators are connected directly to two pairs of 250-kw 

air-blast transformers, which are connected according to the 
Scott three-phase, two-phase sys tem, to transform the current 
from 2300 volts three-phase to 33,000 volts two-phase, at 
which higher potential it is delivered to the transformer sta­
tions along the line of the railway, and to the lowering trans­
formers in the power house which supply the portions of the 
trolley located in and near the city of Rushville. Air to cool 
these step-up transformers is furnished by a pair of 90-in. fans 
made by the Sturtevant Company, and driven by Westinghouse 
type C induction motors. 

The air-blast transformers are connected in pairs, and each 
pair is connected in turn with its qwn generating unit. The 
high-tension coils of the transformers are divided so that they 
may be connected for either 16,500 volts or 33,000 volts. The 
low-tension winding is designed for 2300 volts, the potential of 
the generators. The insulation between the high-tension coils 
and core was submitted to a test of 66,ooo volts alternating cur­
cent for one minute, and for the same length of time a potential 
of 4600 volts was applied between the low-tension coils and core. 
These transformers are designed to carry full load for twenty­
four hours with a temperature rise of 25 <legs. C. above the tem­
perature of the surrounding air, and after a full load run under 
these conditions each will carry an overload of 40 per cent ·for 
two hours with a final temperature rise n~t exceeding 55 <legs. 
C. Their effic iencies are approximately as follows: 

Per Cent Per Cent 
Full load ... . ............. 97-4 Half load ................. 96.r 
T hree-quarter load ....... 97 One-quarter load ......... 92.8 

Between the high-tension coils of the step-up transformers 
and the main bus-bars, 33,000-volt, oil-insulated, electri cally­
operated, two-phase, non-automatic switches have been in­
stalled. On each outgoing feeder leading to the transformer 
stations a double-pole automatic switch of similar type has 
been inserted, and each outgoing feeder is also protected by 
disconnect ing switches, which were made by the Westinghouse 

ARRANGEMENT OF ELECTRICALLY OPERATED OIL CIRCUIT 
BREAKERS 

Company in accordance with designs specially prepared by 
Sargent & Lundy, the consulting engineers. 

SWITCHBOARD 

The generators are connected in parallel. The operating 
panels are located in the main engine room, forming two 
switchboards of blue Vermont marble. The first board,is com­
posed of five panels and provided with apparatus for the con­
trol of the two exciter sets, the motors which drive the venti­
lating fans for the step-up transformers, and the ammeters, 
voltmeters, wattmeters, Tirrill regulators , synchroscopes and 
switch control mechanism for the two 500-kw main generators. 
As has been stated, all the switches are electrically operated, 
current for this purpose being supplied by the exciter set. As, 
however, the generators are governed by Tirrill regulators. it 
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has been thought wise to install a specially designed booster set 
in the switch operating circuit, in order that the electromotive 
force of the exciters may not be so reduced by the action of the 
Tirrill regulato rs that the switch mechanism may fail to act, 
a nd in this way all pos'sibility of failure has been overcome. 
The second switchboard is composed of twelve blue Vermont 
marble panels, designed to control the outgoing feeder circuits. 
F ive of these panels are now blank, but will be equipped with 
the necessary apparatus when the operations of the road are 
more extended. T he main bus-bars occupy a portion of the 
basement. They are mounted upon heavy insulators, which 
are supported upon a masonry structure which is very heavy 
and substantial. Provision has been made so that the air from 
the transformer fa ns 1s carried through the bus-bar chamber. 

MASTER CONTROLLER 

The bus-bars are arranged in a 
double set, each of which is pro­
tected by a di sconnecting switch. 

The east end of the building 
constitutes what is called the 
high-tension chamber, and is 
divided into four floors. The 
basement contains the bus-bars, 
w hich are mounted similarly to 
those leading from the genera­
tors, together with the instru­
ment transformers. On the main 
floor are installed the oil-insu­
lated, electrically-operated, high­
potential switches which are 
controlled from the panels in the 
engine room, the lowering trans­
formers from which the 550-volt 
alternating-current trolley line 
in the city of Rushville is oper­
ated, the lowering transformers 
-33,000 volts to 3300 volts­
which feed the sections of the 
trolley immediately next to 
Rushville on either side, the low­
ering transformers for the oper­
ation of the motors which drive 
one exciter and the ventilating 

fans in the engine room, and the static interrupters for the 
protection of the lowering transformers. 

On the third floor have been installed the static interrupters 
which are connected to the mam outgoing feeder lines, while 

REVERSER 

the low-equivalent lightning _arresters are mounted upon the 
fourth floor of the high-tension chamber. It will be noted that 
a ll switching is done on the hi gh-tension side. 
, T he general plan of operat ion is the transmission of alter­

nating current over single-phase circuits at 33,000 volts to 
transformer stations, which are located every 10 miles or I 2 
miles a long the road, where the potential is reduced to 3300 
volts and connected direct to the trolley. The transformer sta­
tions require no attention, as the feeder lines are all controlled 

from the main power house and no moving apparatus is in­
stalled in the transformer houses. Because of th e high poten­
tial at which the current is transmitted and fed to the trolley, 
no auxiliary feeders are necessary, and the total expenditure 
in copper is exceedingly low. The possibility of thi s saving 

MOTORS AN D TRUCK 

constitutes one of the most important advantages of the alter­
nating-current single-phase railway system. 

ROLLING STOCK 

The cars of the Indi anapoli s & Cincinnati Traction Com­
pany were described in the STREET RAILWAY JuuRNAL for Jan. 
28 and Feb. 18, but some further part iculars of the electrical 
equipments which were not available at the time of publishing 
the previous articles may be of interest. 

As the cars must be operated over the tracks of the local 
railway companies in the city of Indianapolis, which are all 
supplied with direct current, it was necessary in their equip­
ment to make provi sion for operation on either direct or alter­
nating current. Furthermore, as it was not considered advis­
able to use a high potential trolley within the limits of the town 
of Rushville, it became necessary to provide for the use of two 
alternating-current trolley voltages. The main portion of the 
trolley circuit will be fed with 3300-volt, single-phase, alter­
nating current. The total arrangement therefore includes oper­
ation at 550 volts direct current within th e city limits of In­
dianapolis and 550 volts alternating current in Rushville, and 
3300-volt alternating current on the other sections of the line. 
Because of this complicated service, it seemed advisable to pass 
by the attractive and economical features of control by induc­
tion regulators and to adopt the rheostatic system on accoun t 
of its simplicity and adaptability to both alternating and direct­
current operation. 

The car equipment includes four No. 106-A alternating-cur­
rent, commutator type, series-wound railway motors, rated at 
75-hp each; one main auto-transformer wound for a primary 
potential of 550 volts, 1650 volts and 3300 volts, and for a sec­
ondary potential of approximately 250 volts; reversing switch ; 
motor cut-out switch; commutator or change-over switch, to 
throw the equipment from· alternating current to direct current, 
and vice versa; a complete unit switch system of multiple con­
trol, with two operating controllers arranged for the operation 
of the cars either singly or in trains; rheostats for use on either 
alternating or direct-current circui ts ; air compressors direct 
connected to both an alternating-current and direct-current 
series-wound motor; a ir reservoirs; two sets of storage bat­
teries, consisting of seven cells each; complete ,v estinghouse 
air-brake equipment, with control valve on either platform ; 
complete hand-brake equipment, with controlling leve r on one 
platform ; one wheel trolley for low-potenti al service, and one 
bow type trolley for hi gh-potential service. 
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MULTIPLE CONTROL 

The unit-switch system of multiple control as adopted is the 
standard Westinghouse equipment modified to suit the double 
operation by alternating and direct current. The unit switches 
are arranged in groups, one of 8 units and one of 4 units, which 
are mounted under the floor of the car. They are operated by 
compressed air, which, in turn, is controlled by magnet valves 
actuated by current from the storage batteries. T he operating 
controllers are mounted one upon each platform, and a re very 
small and compact, as may be seen from the accompanying 
illustration. The reverser, which is also illustrated, is of the 
reciprocating type, generally used with the Westinghouse sys­
tem of multiple control. 

The circuits of the controlling equipment and the four 
driving motors of a sing le car are shown in diagram on page 
507. The controlling is done entirely by the unit-switch sys­
tem, for which purpose there is used a cable containing eleven 
conductors running the full length of the train. The main 
operating circuits may receive power from any one of three 
sources, entirely distinct as to voltage or character of current. 
Thus the supply may be a t 3000 volts a lternating, 500 volts 
a lternating or at 500 volts direc t current. For direct-current 
operation, the four propelling motors a re connected in se ri es 
and subj ected to a plain rheostat ic control for acceleration. 
For a lternating-current work there is insta lled a main auto­
transformer having two primary feeding taps, at points co rre­
sponding to 3000 volts or 500 volts for normal magnetization of 
the core. \ Vhen the supply voltage is 3000, the former of these 
is used, while for 500-volt supply the latter is employed. 

Two di stinct taps from the auto-transformer a re used for 
current for the motors. T he voltage impressed upon the mo­
tors is g iven one or the other of a lower or higher value, ac­
cording to the speed desired. Thus without seri es-paralleling 

DOW TROLLEY CONNECTED TO BASE MOUNTED ON 
I NSULATO RS 

VIEW OF PART OF CAR, SHOWING DETAILS OF THE APPA RATCS MOUNTED UKDERNEATII 

the motors, the same effect is produced by merely varying the 
active electromotive fo rce at the motor terminals. Under all 
conditions of alternating-current operation, all of the motors 
of each car are connected in parallel, and for each of the two 
values of voltage impressed thereon, simple rheostatic control 
is used. 

For both direct and alternating-current operation, the light­
ing circuit is supplied with current at 500 volts, either directly 
from the continuous-current circuits or through a special auto­
transformer from the alternating-current circuits. As is the 
case with the main power transformer, the lighting trans­
former has taps at 3000 volts and 500 volts, respectively. The 
lamps are supplied from the 500-volt tap. A t the 100-volt ·point 
there is placed an additional tap for supplying current to ·a com­
pensated alternating-current series motor for operating the air 
pumps. It will be observed that the grounding point of the 

lighting transformer is at the n eutral elect romotive force point 
of the alternating-current motor. An entirely distinct pump­
ing equipment is operated by a small series-wound, 500-volt 
direct-current motor which is cont rolled automatically by the 
a ir pressure. T he diagram on page 508 shows the connections 
in simple form. 

The motors, which are of the standard Westinghouse single­
phase type, are rated at 75-hp each, and a re gea red for a maxi­
mum speed of 45 m.p.h. for local service. 

AUTO-T RANSFORMER 

The main auto-transformer is of the shell form, air-cooled 
type. Before shipment it was subjected to a test of 10,000 
volts between winding and iron, and was operated at double 
potential fo r ten minutes. It is designed for operation at 25 
cycles, a frequency which has been adopted as standard for 
single-phase railway service. 
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TROLLEYS 

The illustration of the bow trolley given on page 506 shows 
the standard form of collector designed for high-potential alter­
nating-current circuits. The trolley is mounted upon a thor­
oughly insulated platform, and is raised, lowered and con­
trolled by the motorman by means of compressed air. There 
is therefore no danger at any time of contact with live parts of 
the trolley. The bow carries a large, flat aluminum shoe, which 
makes contact with the under side of the trolley wire. For 
low-potential service, whether alternating or direct current, a 
modification of the Union Standard trolley is provided, as the 
bow type could not be used in the city of Indianapolis. 

A novel feature of the equipment of these cars was installed 

A.C. Connection6 

G 

SIMPLE DIAGRAM OF A. C. AND D. C. MOTOR CONNECTIONS 

at the suggestion of A. A. Anderson, general superintendent 
of the road. It consists of a speaking tube connecting the mo­
torman's position with the rear platform, so that the conductor 
and motorman may talk with each other at any time. The en­
tire electrical equipment of these cars was furnished by the 
Vv estinghouse E lect ric & Manufacturing Company, and in­
stalled under the supervision of Sargent & Lundy, of Chicago, 
the consulting engineers. 

There is a plan on foot for the bui lding of an automobile 
race course in the vicinity of Pennington, N. J., extending 
around a circle of 20 miles. Part of the course wi ll be located 
close to the tracks of the Trenton Street Railway, which will 
be largely benefited by the resultant traffic. Superintendent 
Beach, of the Philadelphia & Reading Railway, is quoted as 
saying that his company will run half-hourly trains from Phil.,. 
adelphia and New York on days when there is a meet. Penning­
ton is located 54 mi les from New York and 37 miles from 
Philadelphia, on the New York branch of the Reading system. 
It is 7 miles north of Trenton. 

Work on the Trenton (N. J.) , Newhope & Lambertville 
Street Railway is progressing more rapidly as the weather im­
proves, and cars will doubtless be running late in May or early 
in June, if the power house is completed by that time. With 
the exception of the streets in Yardley and Newhope, it is laid 
with 80-lb. T-rail. The grades are all light. while the curves, 
outside of the two municipalities, are limited to 4 degs. In 
N ewhope Borough a number of houses had to be torn down 
to make room for the road following a private right of way, 
and between Yardley and Taylorsville 80,000 cu. yds. of rock 
were taken from the side of the hill to make room. Inasmuch 
as this had to be cut out, it was used for ballasting the line, 
although. aside from the excavating, other stone was con­
venient. 

KEEPING CAR RECORDS 

For keeping records of repairs to cars the Virginia Passenger 
& Power Company, of Richmond, Va., uses a filing system in 
which, instead of having a card for each car, an envelope is 
used. Blank forms for reporting changes in armatures ?r 
wheels, painting, or any other items that it is desired to record, 
are filled out by the man who does the work, and when turned 
into the office are placed in the envelope belonging to the re­
spective car on which the work is done. This obviates any 
necessity for copying records, and forms a flexible system by 
which the history of each car can be accurately kept. Any 

Car No,._ ___ _ FQ}(M A 12, ll-11>-'02. 

Virginia Passenger & Power Co., 
RAILWAY DEPARTMENT. 

Old No; .... ------­

Open. Closed. Convertible. 

Builder ________ _ 

Length of Body _ ___ _ 

No, Benches ______ _ 

Length over Bumpers.. ........... - ... . 

FACE OF ENVELOPE FOR KEEPING CAR RECORDS 

special data, ,such as reports of tests, can be easily recorded by 
simply dropping a memorandum in the envelope belonging to 
the car on which the test is made. 

The envelopes are made of heavy manila paper, and measure 
6,½ ins. long x 39/s ins. wide, with the flap on the long side. 
On the face of the envelope are spaces for writing in a general 
description of the car. The blanks for recording the various 
kinds of work done on the car are 5,½ ins. long x 3_¼ ins. wide, 
and wi ll slip into the envelopes easily. Reproductions of the 
printed matter on the envelope and on blanks are presented 
herewith. 

FORM A, 11. SJ.l4-'04. 8(00, 

Virginia Passenger & Power Co., 
R.AILW'AY DEPARTMENT. 

__________ Report. 

No._ ____ _ _________ 190_ 

Taken out}car No ____ _ 
Put in 

Foreman. 

BLANK FOR REPORTING NECESSARY CAR REPAIRS 

The company at one time started an individual armature 
record, but this was not found to be of any particular value 

. and it was discarded. The mileage of cars is recorded each 
day in a book provided for that purpose, and the life of wheels, 
bearings, etc., is determined by comparison with the envelope 
file and the mileage book. 

S. W. Huff, general manager of the Virginia Passenger & 
Power Company, states that the envelope system of filing 
records has proven very satisfactory, as it involves very much 
less clerical work and there is less liability to error than with 
other systems previously used. It is much less trouble to slip 
wheel or motor records into the envelopes than it is to make 
the entries in a book. 
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THE EFFECT OF THE PAST TWO WINTERS 
In the last annual report of the Massachusetts Electric Com­

panies, published in abstract in the issue of this paper for 
Dec. 20, 1904, President Gordon Abbott r eferred to the excep­
tionally low temperature and heavy snow storms which pre­
vailed during the winter of 1903-04, and their effect upon both 
the traffic and expenses of operation. This statement attracted 
wide attention in Massachusetts, and the effect of the severe 
winters was discussed at some length by the Railroad Commis­
sioners of the State in their last annual report, but little atten­
tion has been given to the subject elsewhere, either by the in­
vesting or general public. 

There is no doubt that both the winter of 1903-04 and that of 
1904-05, which is just passing, have been exceptionally severe 
in the Eastern States. Either one alone would have been r e­
markable, but coming together as they have, they have been 
phenomenal. Thus the average temperature in New York for 
December, 1903, and January and February, 1904, was 26.4 degs. 
F., the lowest on record- that is, in thirty-four years, while the 
average temperature for the corresponding three months which 
have just past has been only 0.4 <legs. higher-that is, 26.8 <legs. 
Table I. is taken from the records of the United States Weather 
Bureau in New York, and shows the mean temperature by 
months during the past five years: 

TABLE !.- TEMPERATU RE IN NEW YORK DURING WINTER 
MONTHS FO R LAST F IVE YEARS 

1900-01. 1 1901-02.1 1902-03. , 1903-04. , 1904-5. 

December .............. 35.2 34-4 32.2 30.1 28.2 
January ....... ......... 35.1 29.2 30.6 24.1 27.5 
February . ... .. . ... .. .. . 25.6 28.5 34.4 25.0 26-4 
Mean ................. . 30.8 30.7 32-4 26-4 26.8 

comparati vely few cities as yet. Nevertheless, a study of the 
reports of the railway companies given in the table shows that 
thi s cost item has increased greatly, and in some cases been 
more than double the average during the preceding six years. 
Table III. shows the amounts charged to "Removal of ice and 
snow" on the lines mentioned : 

TABLE III.-COST OF REMOVAL OF ICE AND SNOW PER MILE 
OF TRACK 

I 
Average of I Six Years 

Ending 
June 30, 

1903. 

i 
Boston Elevated . . . . . . . . . . . . . . . . . . . . . . 374 
Worcester Consolidated . . . . . . . . . . . . . . . . 77 
Springfield Street . . . . . . . . . . . . . . . . . . . . . . 96 
State of Massachusetts'.... . . . . . . . . . . . . . II2 
New York City"......................... 211 
New York & Queens County . . . . . . . . . . . 94 
United Traction, Albany . .. ............. \ 100 
Syracuse . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 58 
Buffalo . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 377 

1 This includes all the lines in th e State. 

1903--04. t~
9.£!:.~ 

633 
94 

173 
212 
452 
69 

138 
II3 

4 127 

140 

720 
108 
So 
55 

2 Average of l ines operated directly by Metropolitan Street Railway Com• 
pany and New York City R ailway Company. 

3 Average of Intern ational R a ilway, Buffalo Railway and Crosstown Railway. 
• Average of International R ailway and Crosstown Railway. 

Unfortunately the effect of th e snowfall is not confined to 
the direct expense of removing it, but is reflected in other ways. 
In fact, the actual cost is but a small fraction of the total ex­
pense. The other principal results are: 

( r) Increase in repair cost. 
(2) Decrease in gross receipts , owing to interruption of 

schedules. 
(3) Increase in power required . 
It is impossible to determine the exact extent to which these 

But it is not alone in temperature that the winters in ,the three items are influe~c ed by severe winter weather, but the 
Eastern States during the last two years have been exceptional. records on several railways in the li st quoted show that the 
The snowfall has also been remarkably large, and while the repair account during the first quarter of 1904 was 50 per cent 
amount has varied greatly even in neighboring cities, the aggre- larger than during the corresponding quarter of the previous 
gate, as shown by Table II. , greatly exceeds the average for year, and that the effect of the cold weather, so fa r as repai rs 
the preceding six years. In this table eleven cities have been were concerned, extended over even into the second quarter. 
taken, the first eight to represent important sections in the In view of the continuance of the same weather conditions thi s 
Eastern States, the latter thre e representative localities in the year it is not too much to expect a similar increase in the re­
Middle West, where the falls h ave not been either actually or pair account during the coming three months. The loss in re-
proportionately so great. In this table the figures for the last ceipts owing to the interruption of schedules and the increased 
two years are given by months as well as years, so that the power required are also very large, but owing to other con-
amounts in each month of 1904-05 can be compared with those ditions which affect them, the total cannot be accurately 
of 1903-04. As will be seen, the New York City figure s are measured. 
especially large, the fall having already aggregated 53.8 ins., If the winters should continue to be as severe as they have 
or nearly twice as much as the average for the last seven years. been during the la st two years there would have to be a modifi-

The effect on operating expenses of removing this snow has, cation of all of our ideas of the cost of operation of electric 
TAB L E IL- SNOW FALL I N DIFFERENT CITIES DURING LAST EIGHT YEA RS 

Average of 
Six Years 

1903-04. 1904- 05 . 

C ITIES. Ending 1---------------------~---l----,------,--------,-----;---

June 30, J Feb. I Total 1903. Nov. Dec. Jan . Feb. Mar. Apr. Total. Nov. Dec. an . toMar.I 

Boston .................. . 
Worcester ............... . 
New York .............. . 
Philadelphia ............. . 
Albany .................. . 
Syracuse ................ . 
Buffalo ................. . 
Pittsburg ................ . 
Cleveland ............... . 
Chicago ... .............. . 
St. Louis ... ............. . 

42.5 I 
148.2 
34.0 I 
25.2 
54.2 

2 

82.2 

36-4 
44-7 
30.8 
18.e 

7.3 
I.I 
I.0 
7.8 
2.2 

1.5 

10.6 
14.8 
7.7 
5.2 

12.5 
24.0 
25-4 

8.5 
14.3 
18.6 
2.8 

I 

35.7 
35.8 
15.2 
14.2 
20.8 
39.0 
39.2 

6.6 
21.6 
lI.O 

14.3 

16.5 
8.9 
5.6 
5.8 
8.2 

15.6 
18.2 
4.5 
7.8 

13.4, 
2.5 

8.9 
l I.2 

4-4 
4.2 

I I.I 
13.2 
10.5 
0-4 
7.5 

14.3 

0.I 

5.0 
l I.2 

13.9 
1.3 
I.0 

5.5 

75.0 
71.2 
33.o 
29-4 
57.6 

110.3 
107.3 
26.3 
53.0 

I 
59.5 
24.6 

0.5 
0.9 
6.2 
2.0 
2.3 
O. l 

0.3 

3.3 

12.0 21 .3 
12.2 25.8 
26.8 19.3 
18.9 l I.6 
23.1 18.2 

I 7.s 16.7 
18.0 37.4 
8-4 17.2 

II.8 I 14.8 
6.8 8.5 
5-4 6.8 

8.o I 
10.2 
7.2 
7.9 
7.8 

15. l 
18.6 

5.2 
13.3 I 

13.7 I_ 

9.6 _ 

---1-1 -3 
38.2 
53.8 
39-3 
55.3 
41.6 
76.3 
3o.9 
38.9 
29.2 
21.8' 

1 Average of four years, report for November, 1900, missing. 2 No station durin g th ese years. 

o f course, been enhanced by the exceptionally cold weather 
which accompanied it, and where the street railway company 
is obliged to remove snow from the street, which is plowed to 
one side from its tracks, the cost increases rapidly. The ex­
pense from this item is not readily obtainable from all the cities 
mentioned in the previous table, and that for 1904-05 from 

roads. It is too much to expect , however, that for a long time 
to come there should be such a combination in any one or two 
years of such conditions. If inves tors and the public generally 
should recognize these conditions as exceptional and not gen­
eral, there need be no unnecessary alarm at some of the re­
ports which may appear during the next three months. 
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CREA TING TRAFFIC-II. RELATIONS WITH THE NEWS­
PAPERS 

BY E. P. HULSE 

Maintaining friend ly relations with the newspaper s will take 
up quite a little of the traffic agent's time, for it is through the 
news columns of the daily and weekly papers in the territory 
that your road serves that the public gets the information by 
which it forms its own opinions; and public opinion begets the 
most potential form of advertising-the "by-word-of-mouth" 
advertising or what one friend says to another. 

Many managements think that when they have inserted an 
ad. th<:::y have "bought the support" of the paper on all occa~ 
sions and that it wi ll see to the matter of looking out for the 
road's interests at all points. The business management of a 
newspaper nowadays exercises a sort of coptrol over the news 
end, so fa r as see ing that no great amount of adverti sing is 
given free to any project that should, but does not advertise; 
but it seldom does the other thing, and sees that an adverti se r 
improves all hi s chances of legitimate publicity. There exists 
in the fo rces of a newspaper a constant arrayal of the "staff" 
against the business management; a small rebellion at the 
dictum of the money-producing necessiti es; a fee ling that the 
business manager is absorbing the prerogatives, and incident­
ally the perquisites, of the editorial and news end. So when 
you send in an ad. and perhaps a book of tickets, a thea ter pass 

DISTINGUISHED SPEAKERS AT 

in your territory during the amusement months, and use the 
t rade or class journals for certain purposes and the amusement 
and theatrical periodicals for others. Insert a season ad. in 
the newspapers, kept in as small space as possible, in a regular 
specified position, and changed every week; but you well know 
that an inch in the news columns voluntarily mentioning your 
road is worth a column in the advertising part, and I will show 
you how to get it. 

Do not start in by g iving a pass-card or a book of free tickets 
renewable as often as the covers are sent back. The posses­
sion of one pass in an office creates a demand for two, then 
three, then a dozen, until the latest "cub" reporter and the 
pressmen and the stereotypers feel aggrieved because they have 
not got one also, and you have made more enemies than friends. 
A lso, when you give a pass-card or book outright you cancel at 
once the possibi lity of renewing the obligation. Keep them 
coming to you. Cult ivate their personal acquaintance. Friend­
ship wi ll repay you with items that you could not buy. Give 
out no books. I am sorry to say that I have had to take up 

CANOBIE LAKE BECOMING 
RESORT FOil FOUR CITIES 

More anil mor e is Canoble lake becom- s upply. 
Ing the populal' inla nd r esort for Lowell. from ~ 
Sashua, Haverhill and Lawrence. ~ ~~~w, 
partfes from ci tie·s a nd towns further dis- l 
fant seek the many div ersions afforded a t en 
the park <'Ollducted h'r the New Hamp- or 
~hire Traction company. This compani· t 
three y ear s a 2'b OPP""'if .... 

Its only outlet is at the Flume 
bP9.utl!ul brook flows al01:,g 

:·~ii banks, finally to 

BOARDS OF TRADE OUTING CANOBIE LAKE AN 
Many Interesting and Enjoyable Features 

the Gathering at Canobie Lake Park 
Yesterday 

at 

··1 did not know the re was a place in 
New Hamoshlre ,,.here s u ch a a,mwr 
2s "'e have had could be serv .. d . Now 
t1·.a t I've found ou t. I ~ball ma:te fre­
quent pilgrimages !rom Lowell to Can-
oble La k e." I 

So srx,ke United States Suh ~•reasure r 
G~_orge A. Ma rden at the outiu g of the 
~ierhrn-ttck Valley Boards nf '" 

yf>s t El rd a v ,.. -"' ... 

tary C. H. Little field of Lawrehce fr-0:T 
Gov. J ohn .L. Bates and Lieut . Gov 
Curtis Gui ld of M assa cllusetts. Col. 
\\'illiam A Gaston of Boston and Con­
gressn1an Currier of New Hampshire. 

C E . Adam s of Lowell. president {)f 

IDEAL SUMMER RESORT 
Many Local People Seek Rest and Recreation 

en its Wooded Shores 
A be"auti!ul jewel of matchl ess set­

ting, the clear waters of Canob1e Jake 
sparkle forth from surrounding ver­
dan t, fo res t c,ad hills to g reet the eye 
of the tlreel city1te on his va.d,1.tion. 
Situate,l l_!1 the extreme south 0 r.-. nart 

fa mily . The Malden cottage ,newly 
erected, stands across the track from 
the al)ove aw• 1-

Trail of M· 
Enter' 

_time .,., }-

A GROUP OF NEWS ITEMS, WHICH PROVE MORE EFFECTIVE IN CREATING TRAFFIC THAN PAID ADVERTISEMENTS 

or an invitation to dinner, and congratulate yourself on your 
ineffable finesse, you have done only a part of what is neces­
sary or may have overdone it entirely. The business office 
opens the mail, perhaps although addressed to "the editor," 
and flaunts the passes in the faces of the actual writers on the 
paper, and you have defeated the object you sought to attain. 
Although you advertise, your road and its attractions are 
covertly and sometimes openly "roasted." A nd, parenth eti­
cally, it does not pay to advertise extensive time-tables in the 
newspapers, not even in summer. Run a short ad. regularly 
where those who are looking for it can find it, covering espe­
cially the attractions, and telling also where detailed ti'me­
tables can always be secured, and giving the office or despatch­
er's or starter's telephone number. Of course, notice of change 
of schedules, opening of new routes, special features, etc., 
should be given through the advertising columns. In news­
papers your "suggestion" is confusedly surrounded by many 
others, and your ad. is valuable chiefly to those who already 
have the desire to go somewhere and are looking through the 
paper for the best promise of amusement. The "direct sug­
gestion," by means later to be described, I have found more 
valuable. Of course, you should place an ad. in the newspapers 

many complimentary books that were issued at the first of the 
year in times past to newspaper business offices that the con­
ductors reported were being used by barbers, paper-hangers, 
cloak salesmen and others connected in no way with the news­
papers. Nor do I favo r the custom of steam roads in this par­
ticular, of keeping an account of transportation issued to a 
newspaper as a credit on the adverti sing account. But let the 
actual writers on the paper, the city editor, the reporters, feel 
that you are anxious for them to take an outing over your road 
or be enter ta ined at your resort, and that you would appreciate 
thei r making their desires along these lines known personally 
to you. Do not force tickets or passes on them; .newspaper 
men a re as independent as any . profession and more con­
temptuous of apparent bribery. But you will strike an unfail­
ing response if you will give them to understand that at all 
times they can get facts out of you in regard to accidents, 
projected lines, new methods of operation, etc. If they have 
scented a news item, and come to you for the facts, they will 
appreciate your denial if accompanied by the explanation that 
the interests of the road would suffer by premature announce­
ment and the promise that they shall have the story as soon as 
it is possible to turn it loose. Then follow this up by doing so. 
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You will gain their astonished respect if you occasionally mani­
fold the announcement of a matter that is real news and send 
it to all without their fir st nos ing it out. 

A good press agent should give the papers at leas t one item 
of real news each day, and keep his road's name in the reading 
columns. Then when your line has an accident, or the high­
tension wires are <lown and the return of a Sunday school 
picnic is delayed until long after dark and anxious mothers are 
demanding impossible things over the telephone, or a merry­
go-round has run away and rained young ones over an acre of 
ground, it is not the grea t impersonal "Inte rsta te Corporation" 
that must suffe r publicity; it is J ohn 's road, and hi s road gets 
the advantage of having all extenuating features mentioned 
along with the inevitable facts. T hen also, when you send in 
an announcement that is advertising di sguised as news, it does 
not return to you with a note from th e advert is ing soli citor , nor 
is it thrown into the waste basket, but it is "something that 
S mith has sent in, and it goes." Do not unde rrate the amount 
of good or harm that any newspaper can do your road; the 
manager that pro fesses to despise the whole newspaper fra­
ternity has to haul clown his colors sooner or la ter. It is sim­
ple : fo restall any possibili ty of unpleasant news items being 
published without your side being represented, and save your­
self apoplexy. T his close personal relati on with the writers on 
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CAR D F OR CHEC K ING NEWSPAPER ADVERTISEMENTS 

all th e newspapers in th e di strict you serve may be maintained 
by the traffi c agent without allowing the dignity of the road 
management to suffe r. 

I believe every road manager has attempted at some time 
or oth er to give a dinner to " the press,"· and has gone th rough 
th e "never-again '' stage of regret therefor when he found that 
the mechani cal depa rtments we re the only ones present. T here 
is no class th at is so hard to get together as the newspaper 
makers. No time can be set when the actual writers on both 
the morning and afte rnoon papers can be present. Nor can a 
dinner be given to the men even in one city. T he best plan is 
to take as small a number as possible fro m each paper and have 
them out to your park or resort fo r a little personal dinner or 
entertainment. It does not take many clays to cover the entire 
circuit, and it certainly pays as compared with the customary 
general banquet. 

In placing your newspaper aclvettising, make your contracts 
d irect. You can usually do so at a lower rate than you can get 
through • the agenci es. T he commi ssions paid by newspaper s 
to the adverti sing agencies th at send them business average 
from IS per cent to 25 per cent. Customs of individual papers 
d iffer, some of them sticking to thei r card rate and others mak­
ing concessions to secure the business where competition is 
strong. Specify a regular positi on, with an under standing that 
extra space for big occasions is to go at the same rate as the 
regular ad. H ave it understood wi th the business management 
that a free advance notice of coming attractions is to be in-

serted each week in the news columns with the change of ad­
vertisement copy. Have someone on the local force give a 
general write-up on Monday covering Sunday at the various 
r esorts, the crowds out, the weather, how they enjoyed them­
selves. That is the clay when many take their only weekly out­
ing, and they like to see some mention in the paper. Have 
T uesday's papers give a criticism of the theatrical attraction 
fo r the week, granting that you have some sort of performance. 
Get someone on each paper to do this, as a general story by the 
traffi c man necessarily bears the press agent earma::ks. · Design 
an attractive cut heading for all your advertising, which shall 
be the trade mark of the road, and also coin some apt phrase 
or nickname. H arclly a steam road but is called by some name 
other than its incorporated one. If you do not put some nick­
name in the public mouth it will start one for you. 

As to keeping track of the ads. for the purpose of checking 
the bills, the best method is a card system, each card contain­
ing space at the top for the items of: Name of paper; City or 
town; Number of insertions contracted for; Space; Appears; 
Position ; \ \That advertised; Copy furnished; Rate; Bill re­
ceived; Amount ; Approved; Correspondence. Space is left at 
the bottom for the daily checking of the a<l. The accompany­
ing blank shows a card of this kind which I designed to serve 
the purpose of a dai ly checking record. The newspapers wi ll 
fu rni sh you an advertiser's free copy for the purpose of 
checking. 

Go through the news columns also of all the newspapers, and 
where the road is mentioned and used well, drop a note thank­
ing the writer or voice a protest if injustice is clone. Clipping 
bureaus seldom send in half the matter of interest that appear s, 
and when the newspapers learn that you are watchi ng the ir 
columns they are apt to be more particular with what goes in 
concerning your road. Although the newspaper may not be 
the best medium for your purpose in putting travel suggestions 
into the mind of the public, it does a great deal in forming 
publi c op inion, and r elations with the publi c may be vastly im­
proved through its j udicious handling. 

THE USE OF TAIL RODS ON ENGINES 

T he practice of employing tail rods to suppo rt the piston of a 
steam engine is qui te common on the Continent of E urope, but 
there are very few builders of American engines who have 
adopted this form of construction. An interesting experience 
on the practical value of the tai l rod, however, has been con­
ducted duri ng the past two years in the power station of the 
Camden & Suburban Rai lway Company, now a part of the 
South J ersey Division of the Public Service Corporation of New 

. J ersey. In this station the equipment includes two cross-com­
pound condensing Corli ss engines, manufact ured by the Penn­
sylvani a I ron \Vorks Company, and with cylinder dimensions 
30.5 ins., and 52-in. x 42-in. stroke. each direct connected to an 
800-kw \ Vesti nghouse generator. T he engines are duplicates 
of each other, except that one wh ich was installed three years 
ago had no ta il rods, while the other, which was installed in 
th e stat ion two years ago, employs these ro<ls on both high and 
low-pressure pistons. 

T he experience in this station indicates that there has been 
a great savi ng both in steam consum ption and mai ntenance by 
the use of these rods. T he second engine has cost nothing for 
maintenance during the two yea rs in which it has been in ser­
vice, even the bull rings have not been changed, and the tool 
cuts are sti ll visible on the bottom of the cylinder. The other 
engine has worn out two sets of bull rings during it s three 
years of service, and the low-pressure cylinder has worn down 
1-16 ins.; moreover, it is possible to work the second engine at 
about IO per cent greater capacity than the other. The general 
results have been so satisfactory that in a new engine of similar 
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capacity whi ch the company is about to install, and which is 
to be of the VI/ estinghouse cross-compound horizontal Corli ss 
type, tail rods have been insisted upon. 

T he engineers of the company attribute the better results 
secured wi th tai l rods in Camden than in other similar in­
stallations to the fac t that very substantial rods have been 
used, in conn ection with a proper support. T he success of the 
tail rod, in their opinion, depends upon _having a through rod 
from cross head to tail bear ing of suffic ient strength and prop­
erly bowed upward, so that when the weight of the piston is 
added the defl ection clue to this weight simply gives a fai r 
bearing to the pi ston on the lower part of the cylinder. 

Before adopting the tail rod in the present engine the deflec­
tion due to the weight of the piston was very carefu lly calcu­
latecl and the tail rod was given a bent to compensate for the 
defl ection, so that the movement of the pi ston is perfectly hori­
zontal. The cross heads were also made extra large and with 
adjustable wedges, and were so arranged that the piston rod 
can be sighted with the adjustable tail rod and brought in per­
fec t parallelism. 

•• 
MARCH MEETING OF THE INDIANA ELECTRIC . RAILWAY 

ASSOCIATION 

T he Indiana E lectric Railway Association held its March 
meeting at Lebanon, Ind. , with V ice-President J. W . Chipman 
in the chair. T he work of the meeting was the di scussion of 
ihe questi on of interchangeable coupon ticket books. A com­
mittee had been appointed at the February meeting at Ander­
son to consider the matter and report a t this meeti ng, with the 
end that some fo rm of ticket book good on the various Indiana 
roads be adopted. This commi ttee, of which Charles A. Bald­
win, of the Indiana U nion T raction Company, was chairman, 
was not ready to repor t fo rmally. VI/. H . Norviel, in the ab­
sence of Chairman Baldwin, explained that the committee had 
held several meetings and secured in fo rmation from the various 
roads as to their rates of fa re. T he committee did not feel as 
if it was ready to make a final report or recommendations as 
to such an impor tant matter without more time. W . R. Mc­
Kown, of the committee, however, had prepared a statement 
which told of some of the ideas of the committee and the work 
that had been done. T his unsigned statement was not to be 
considered as a repor t. 

Mr. McKown then read the statement. The committee had 
secured figures on the regular rates of fa re of all the inter­
urban roads in Indiana. It was found that these rates varied 
all the way from 1¼ cents to 23/2 cents per mile. T his d iffer­
ence in regular r ates of fa re on diffe rent roads would make 
any scheme for interchangeable mil eage books impracticable, 
because no rate per mile fo r such books could be made that 
would satisfy all companies and their customers. It was there­
fo re thought that a book of 5-cent coupons whi ch would be 
accepted at their face value, in place of the r egular cash fare 
on any road signing the agreement, and sold at a di scount from 
the face value of the contained coupons, would be most sati s­
factory. In Ohio such a book had been adopted. thi s book con­
ta ining 240 5-cent coupons for $ro, and thus affording a di s­
count of 16¼ per cent from the regular fare. In Indiana regu­
lar rates of fa re were in many cases lower than in Ohio, and a 
di scount of 16¼ per cent would bring the rate of fare down to 
where several Indiana companies would not come into the 
agreement. It was thought a book containing $ro worth of 
5-cent coupons, selling for $9. equal to ro per cent di scount, 
would be more acceptable to Indiana roads. A permanent trans­
portation committee would be necessary if a coupon book were 
adopted. A proposed fo rm of contract was then read. 

\V. G. I rwin, general manager of the Indianapolis, Columbus 
& Southern, thought it unfortunate that such low rates of fa re 

had been put in fo rce on the earJy interurban roads in Indiana. 
The builders of these roads frequently did not realize that they 
were building anything more than an extended street car line. 
A s distances became longer there was necessity for heavier 
equipments and higher speeds, which increased the operating 
expenses so as to call fo r higher rates of fa re. It might be 
that some of these interurban roads would not earn as much if 
they increased the rate of fa re, but in any event he was certain 
that there should be more uni fo rmity about the practice of thf; 
va r ious roads in both the regular ra tes of fare and in the 
charges fo r special service. Such a lack of uniformity fre­
quently caused hard feeling on the part of the public. For ex­
ample, hi s road might not give as favorable a rate on a certain 
class of business as some other interurban road, and his cus­
tomers would complain about it. L ikewise, the customers of 
other interurban roads might hold up hi s road as an example 
where hi s road was lower than the other roads. It would un­
doubtedly be conducive to better feeling if r ates of all kinds 
were uni fo rm. Nevertheless, under conditions as they are now, 
he thought a 5-cent coupon book as proposed was probably the 
best thing . 

T he chairman then call ed upon E . C. Spring, president of 
the Ohio Interu rban Railway A ssociation, who was a visitor 
a t this convention. Mr. Spr ing took the fl oor and gave a very 
in teresting talk on the situation in Ohio and Indiana. H e told 
how the Ohio Interurban Railway Association had appointed a 
committee to devi se an interchangeable mileage or coupon 
ticket and how this association had thrashed the matter over 
for some five months. T he committee repor ted a plan which 
was at fi rst rejected by the associat ion, and the matter was 
gone over again month a fter month, until finally the original 
coupon book proposed was adopted. T he sale of this book had 
been remarkabl e, consideri ng the short time it had been offered 
to the public . He advised the Indiana Association to get figures 
on the traffic and rates of fa re from every road in the State, 
and then, in consider ing the matter, to ask the committee of the 
Ohio Associat ion to confer with them. He wished very much 
that a book could be devised which would be good for both 
States. Because of the interchange of business between the 
roads in the two States, it was very desirable that this be done. 
Most of the traveling men cover ing Ohio also covered Indiana, 
and the same book ought to be good in both States. He offered 
his congratulations to the Indiana E lectric Railway Association 
fo r the fin e start it had made and the inte rest shown in the 
association. H e told a li ttle of the work of the Ohio Associa­
tion and what a g reat benefit it was proving to its members. 
H e invited the Indiana men to any of the meetings of the Ohio 
Assoc iation. The next meetin g would be at Cincinnati, and 
the subj ect would be roadbed and r epairs required in springs. 
H e favo red the standardizing of interurban practice in all re­
spects as far as possible, and such associations would bring this 
about. Mr. I rwin, who preceded him, was ri ght when he 
spoke of the importance of un iform practice in the dealings of 
the interurban roads with the public of the entire State. In 
response to a question as to how many roads had adopted the 
Ohio interchangeable coupon book, he replied that about 
twenty-seven roads in Ohio signed the contract, this being 
practic!tl ly every interurban road in the State, with the excep­
tion of the Appleyard properties, and it was probable that they 
would soon enter the agreement. 

F. D. Norviel, of the Indianapoli s & Northwestern, Traction 
Company, asked Mr. Spring wh ether, when the Ohio inter­
changeable coupon book was adopted (which in effect gives a 
reduction of 16¼ per cent from the regular fare) , there was 
any objection to thi s on the part of roads where the regular 
fare charged was only 1¼ cents per mile. Mr. Spring replied 
that all such roads had raised their rates. A nswering a further 
question as to what the effect of raising rates was and how it 
was taken by the public, Mr. Spring cited the case of the Day-
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ton & Northern, where, during th e last year, the number of 
passengers had been less after the rates were raised, but the 
gross receipts had increased. Answering a further question 
as to the feeling of Ohio companies about the free carrying of 
baggage, he said that those in the northern part of the State 
in direct competition with steam roads on long runs favored 
free baggage. In Southern Ohio, where the roads catered 
more to the local business and to cross-roads farmer , the com­
panies favored charging for baggage, in order to avoid a lot 
of farm produce being thrown upon them for fre e transporta­
tion. He cited a case of this kind in his own experi ence, where 
a farm er, having secured special permission to carry a few 
baskets of produce, such as he could handle himself, to town 
without extra charge, appeared one morning soon after the 
permission was granted with 1200 lbs. of stuff for which he 
expected free transportation. 

Mr. Irwin raised the question whether interurban roads 
would not be swamped with free baggage if no charge were 
made, with the result that special baggage cars would have to 
be run. Mr. Spring pointed out th at it was important that the 
baggage go with th e traveling man, otherwi se he will take the 
steam road, where his . baggage will go with him. It is no ad­
vantage to the traveling man to be able to go himself if his 
baggage cannot go at the same time. Mr. Norviel pointed out 
that a very small percentage of interurban passengers carry 
trunks, and even if one in ten took a trunk there would be 
plenty of room in the baggage compartment of an inter­
urban car. 

The discussion was concluded by carrying a motion made by 
C. C. Reynolds, general manager of the Indianapolis & North­
western, to the effect that th e ticket committee be continued 
and instructed to investigate rates and to confer with a similar 
committee of the Ohio Association. The ticket committee was 
added to by the appointment of Charles G. Lohman, superin­
tendent of transportation of the Indiana Railway Company, 
South Bend, who had been acting on the committee at its recent 
meetings in place of General Manager Smith, of the same 
company. 

A committee was appointed to confer with H . J. McGowan, 
president of the Indianapolis Traction & T erminal Company, 
regarding the maintenance of a joint ticket agent and informa­
tion bureau at the Indianapolis Terminal Station. This com­
mittee , consisted of C. C. Reynold s, general manager of the 
Indianapolis & Northwestern Traction Company; W . G. Irwin, 
general manager of the Indianapolis, Columbus & Southern 
Traction Company, and A . W. Brady, president of the Indiana 
Union Traction Company. 

The resignation of A. L. Drum from the executive com -
mittee was received and accepted, Mr. Drum having moved to 
Chicago. 

THE AURORAt ELGIN & CHICAGO CARS ENTER CHICAGO 

The Aurora, Elgin & Chicago Ra ilway, th e high-speed third­
rail line running west froin Chicago, on March 1 1 began oper­
ating into Chicago over the tracks of the Met ropoli tan W est 
Side E levated failway Company to th e la tter company's stub 
terminal on Fifth Avenue, near Jackson Boulevard, in th e 
heart of the city, in accordance with an ord inance recently 
passed by the Chicago Council. U nder the old arrangement 
the A urora, E lgin & Chicago cars entered the city as far as 
F ifty-Second A venue, at which place was an elaborate terminal 
depot wh ere passengers changed to the Metropolitan Elevated 
t rains. Under the new arrangement it is not necessary to 
chan ge cars. In operatin g over th e elevated tracks, A urora, 
E lgin & Chicago cars, a fter leaving th e downtown terminal a t 
F ifth Avenue, will make only one stati on stop within the city 
limits. This will be at Fifty-Second Avenue, for the accom-

fl 

modation of local passengers living along the line of the ele­
vated road who can t ransfer at that point. The next stop 
after F ifty-Second Avenue, which is 6.5 miles out, is Des 
P laines Avenue, which is 9.7 miles out. Under the new ar­
rangement th e Metropolitan West Side E levated Railway Com­
pany is to mainta in the local service on the A urora, E lgin & 
Chicago tracks between Des P laines A venue and the city, leav­
ing the th rough business to the Aurora, E lgin & Chicago. The 
new time-table of the Aurora, Elgin & Chicago calls for trains 
every half hour. T he trains on th e even hour go to Batavia 
and Aurora, and those on th e half hour to Elgin. The regular 
running time to E lgin, which is 41.5 miles distant, as well as 
to the other two terminals, which are not quite as far , is one 
hour and twenty-five minutes, of which time twenty-one min­
utes is consumed on the elevated structure between the city 
and F ifty-Second Avenue. T his one hour and twenty-five 
minutes is the running ti me for trains making all stops west of 
Fifty-Second Avenue. Four limited trains are nm each way 
da ily to accommodate regular suburban travel, thus putting 
this road in a position to compete directly with the steam rail­
road suburban service fo r the regular commuter travel for the 
fir st tim e. T hese lim ited cars are scheduled to make the run 
of 41.5 miles between Chicago and E lgin in one hour and ten 
minutes, including three sta tion stops and slow speed on the 
elevated road on account of the local trains. T his will neces­
sitate a steady maximum speed of more than 60 m.p.h. for at 
least three-fourths of the distance. T hese new terminal faci li ­
ties of the A urora, E lgin & Chi cago make possible one of the 
most interesti ng competitions fo r the suburban business goi ng 
out of a great city that is to be found anywhere in the United 
States at the present time. T he road has heretofore been han­
dicapped by necessity of transferr ing passengers at F ifty-Sec­
ond A venue to and from the elevated road. 

•• 
NEW HA VEN ABANDONS TIDRD RAIL BETWEEN 

HARTFORD AND BRISTOL 

The New York, New Haven & Hartfo rd Railroad is to 
abandon the th ird rail on its line between Har tford and Bristol. 
A ll reports to the contrary notwithstanding, there is nothing 
mysterious about th is move by the company. T he line was 
laid some time ago fo r experimental purposes. A featu re of 
the equipment was the placing of th e third rail midway be­
tween the service rails. Ever since the installation of the 
system there has been a d isposition on the par t of the publi c 
to magnify the danger of the exposed rail and to impose upon 
the company unnecessary expense in protecting the rai l against 
trespasser s on the track. T his tendency to burden the com­
pany, and the fact that the improvements were necessary, have 
caused the company to decide to abandon the running of elec­
tric cars on the line. 

The Pacifi c E lectric Rai lway Company, of Los Angeles, is 
operating a freight and express service between Los A ngeles 
and Wilmington da ily except Sunday. T he schedule of rates 
is interesting, as fo llows : M inimum charge, both freight and 
express, 25 cen ts; fre ight rates per roo lbs., fir st-class, 14 cents; 
second-class, r 3 cents; third-class, Ir cen ts ; fo urth-class, IO 

cents; express rates per roo lbs., merchandi se rate, 40 cents; 
special r ate: 25 cents. 

•• 
T he Pacific E lectric Rai lway Company and the Los Angeles 

In terurban Rai lway Company have undertaken the novelty of 
de live ring coupon tickets to any part of Los A ngeles w hen 
purchased in lots of $1 or upward. 
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THE QUESTION BOX 

In this issue of the Question B ox a r e continued questions 
and an swers relating to the h and ling o f freight and express, 
and the track depar tmen t. U nder the subj ect of freight and 
expr ess are given opinion s in regard to j oin t tra ffic agreements, 
and data on the cost of h and ling fre ight and express a re a lso 
presented. T he ch ief topics d iscussed in the track departmen t 

are best ways of secu r ing good drainage and the advantages and 
d isadvan tages of concr ete fou ndations unde r rail s and roadbed. 

D 8.-An interurban electr ic ra ilway w ishes to m ake an 
agreemen t with a city road for th e joint ha ndling and exch ange 
of expr ess and freigh t m atter. \Vha t is a fa ir basis u pon which 
to form such an agreement ? \ \That a r e the essent ia l fea tures of 
your agr eement covering this matter? 

I think it should be arranged on the tonnage basis if the ter­
minal line is required to do the warehouse work, if not, on the 
mi leage basis. A. EASTMAN. 

An interurban road should pay the terminal company a reason­
able trackage toll,· should either man or pay for the manning of its 
cars, pay any special taxes levied and share its just proportion of 
the terminal depot costs, based on tonnage handled. 

GEO. W. P ARKER, G. E. & P. A., Detroit United Ry. 

About S per cent of ingoing and outgoing business. 
J. R. HARRIGAN, Gen. Mgr., 

Columbus, Buckeye Lake & N ewark Tract. Co. 

This company has no agreements with any city road for the 
joint handling and exchange of express and freight matter. In 
my op inion an interurban line desiring to enter a city over the 
t racks of another company should make an agreement fo r t he 
operation of such cars on a car mi leage basis. If it is des irable 
to jointly handle the express and freight matter at the terminal 
station the proper way of handling this is to pro rate all the 
expenses based on the gross earnings ·of each company. 

E. J. RYON, Supt. Schenectady Ry. Co. 

The interurban company should pay to the city company a sum 
per car mile for use of tracks and power , so that the net profit to 
the city company wi ll equal the net profit earned by one of its 
regular cars. 

H. J. CLARK, Interurban Elec. Exp. Co., Auburn & Syracuse. 

I believe the express car mi leage is the proper basis for an agree­
ment between a city company and an interurban company for 
bringing the interurban express ca rs into the city. The car mile­
age is always a definite figure, and is easy to dete rmine. Th e 
interurban express ca rs make so many miles over the city tracks 
and the interurban company should pay a fair amount per car 
mil e for the privilege. I believe, however, the amount to be 
paid per car mi le should be redetermined at the beginning of 
each year, and should be somewhat in relation to the gross re ­
ceipts from express and freight during the preceding year; as the 
receipts increase the compensation per car mile paid by the inter­
urban company should increase, as it is usually demonstrable that 
the increase in business is due largely to the fact that the inter­
urban company is abl e to reach the heart of the city. The 
interurban company should furni sh its own express cars, 
the car crews, and men to handle its stuff at the ex­
press t erminal. It should also, of course, assume all responsibi lity 
for accidents caused by its cars or crews while within the city 
limits. The city company should furni sh power and the tracks. 
A percentage of the gross receipts from express and freight is 
not so good a basis as car mileage on which to make agreem ent 
between the two companies, inasmuch as it is oft en difficul t to 
decide just what portion of the stuff car ri ed by the interurban 
company should be considered when determining the amount due 
the city company. 

I am of the opinion, however, that the ideal way of handling 
the express and freight question, where one or more interurban 
companies desire to handle express and freight in conjunction 
with a city company, as, for instance, as at A lbany, is to organize 
a separate company to carry on this business over all the systems. 
This company should operate it self and pay the different railway 
companies in proportion to the stock of the exp ress company 
held by each. Under these conditions the express and freight 
should be handled entirely at night, when the lines are clear. This 
would do away with interference with passenger traffic, and would 

relieve the demand on the power station during the day when 
power is needed for moving passenger cars. 

EDGAR S. FASSETT, Supt. United Tract. Co., Albany. 

D 9.- Does it pay to handle express matter by electric cars? 
Does it pay to handle ireight by electric cars? 

Perhaps, I am unqualified to answer this question, but from the 
best info rmation that I am able to obtain, the express and pack­
age business on electric roads has not been, in every instance, an 
onrwhelming financial success, because of the large expense inci­
dent in developing and handling the business, and it occurred to 
me that perhap s in some cases it would be more profitable to 
contract with one of the large express companies which operate 
over the steam railroads in the particular locality, to take charge 
of the express and package business upon similar terms as it is 
handled over steam roads. T he large express companies have 
agencies in nearly all of the cities and villages, and are prepared 
to handle the business with the least possible expense, and they 
could take on the business of the electric lin es in these cities and 
villages, where they operate, with very little additional expense, 
and could, therefore, pay liberally for the business, and perhaps a 
g reat deal more than the net profits amount to, where the business 
is handled by the electric roads. 

E . G. CONNETTE, Gen. Mgr. Syracuse Rapid Transit Ry. Co. 

Questions fo r each individual road, considering its particular 
circumstances, to solve for itself. 

GEO. W . PARKER, G. E. & P . A., Detroit United Ry. 

T he handling of exp ress m atter by the electric cars on the lines 
of this road is profit able. E xcep t in a general way, I am unable 
to answer th is question, but am of the opinion that it can be 
made profitable under the right conditions and the proper manage­
ment. 

E. J. RYON, Supt. Schenectady Ry. Co. 

I t pays to handle both freight and express matter by electric 
cars. 

GEORGE DUNFORD, Gen. E x. Agt., 
Utica & Mohawk Valley Ry. Co. 

T h is company accepts freight and express packages (at a com­
pensation ) only for the convenience of its patrons. This class of 
business is considered unprofitable here and the front platform 
of the regular passenger car is the only facility we care to offer 
to shippers. We give 2 0 per cent of the carry charges to the con­
ductor and motorman who handle the goods. 

A . . H. ROGERS, President 
South west Missouri Elec. Ry. Co. , W ebb City, Mo. 

\Ve have fou nd it profi table to handle freight and express by 
electric cars. 

H. J. CLARK, Inte rurban E lec. E xp. Co., Auburn & Syracuse. 

The U nited Tract ion Company fo r some time has given a com­
bined express and freight-carrying se rvice over its entire system, 
and thi s business has been handled at a fa ir profit. In my opinion, 
neithe r an exclusive express business nor an exclusive freight bu si­
ness can be handled profi tably, but the two co.mbined can be made 
to give a fair retu rn on the investment. 

J. W . GIBNEY, Supt. E x. Dept., 
United Tract. Co. , Albany. 

If a company has proper facilities and can secure sufficient ton­
nage per t rain at fa ir rates, th ei:e i.s profit in freight. W e carry 
express matter on passenger t rains without extra help fo r handling, 
and therefore with good profit. If we did not h andle express, 
pas~engers would insist on carrying numerous large packages in 
cars without revenue to the company, and if rules were enforced 
prohibit ing packages, patrons would resent it and go to steam com­
pet itor, o r drive into town to buy or sell supplies, . resulting in loss 
of passenger earnings. SOUTHERN SUPERINTENDENT. 

D 10.-As a broad proposition, can express or freight matter 
be hauled as cheaply per ton mile by electricity as by steam? 

I think not. 
A. EASTMAN. 

No. 
GEO. W. PARKER, G. E. & P. A., Detroit United Ry. 

U nder the conditions that electric roads are handling freight 
and express matter at the present time, I do not believe that 
freight can be handled as cheaply per ton mile as by steam. 

E. J. RYON, Supt. Schenectady Ry. Co. 
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D 11.- What does it cost per ton mile to haul express or 
freight matter by electricity-including all items of expense 
properly chargeable to this department? 

Our information is to the effect that there is such a wide range 
in the method of accounting pursued by different companies that 
I would not care to answer thi s question. 

GEO. W. PARKER, G. E. & P. A., Detroit United Ry. 

D 12.-Will you please give the following information con-
cerning your express business: 

Gross receipts, 
Operating expenses, 
Cost of power, 
Interest on investment , 
Total expenses, 
Net incom e, 

Total tonnage 

Average rate per 100 lbs., 
Gross earnings per express car mile per day, 
Earnings per car hour ? 

In connection with above sta ti st ics, please g ive statement as 
to general character of express or freight business transacted. 

The following is the r eport of the E lectric Express Company, of 
Schenectady, for the yea r ending June 30, 1904 : 
Gross receipts . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . $36,237.94 
Operating expenses . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 32,089.03 
Net income .................................... -. . . . . 4,148.91 
Total tonnage, pounds .............................. · ro,371,000 
Average rate per roo pounds, cents . . . . . . . . . . . . . . . . . . . 34.9 
Gross earnings per express car mile per day, cents...... 78.9 
Earnings per car hour.. .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . $5,686 

The above figures do not give the cost of power or interest on 
investment, for the reason that the Electric Express Company is .i 

corporation owned by the Schenectady Rail way Company, but not 
operated as a branch of the railway. The cost of power is included 
in the car mileage paid by the Electric E xpress Company to the 
Schenectady Railway Company. 

E. J. RYON, Supt. Schenectady Ry. Co. 

The following is a report of the exp ress and freight department 
of the Utica & Mohawk Valley Railway Company for the year 
ending June 30, 1904: 
Gross receipts . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . $36,187.96 
Operating expenses . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 22,177.24 
Cost of power and interest on investment. . . . . . . . . . . . . 4,557.91 
Net income . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 9,452.81 
Total tonnage, pounds . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 17,208,715 
Average rate per 100 pounds, cents . . . . . . . . . . . . . . . . . . . 21.03 
Gross earnings per express car miles per day, cents. . . . 41 
Earnings per car hour . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . $4.27 

GEORGE DUNFORD, Gen. Ex. Agt., 
Utica & Mohawk Valley Ry. Co. 

The following is a statement of the express and freight depart­
ment of the United Traction Company fo r the year ending June 30, 
1904: 
Gross receipt's . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . $38,000 
Operating expenses . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 28,000 
Net income . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 10,000 
Total tonnage, tons ............................. .'... 22,092 
Cost of power, cents per car mile . . . . . . . . . . . . . . . . . . . . 1.84 
Express car miles, own cars . . . . . . . . . . . . . . . . . . . . . . . . . 36,645 
Express car miles, foreign cars . . . . . . . . . . . . . . . . . . . . . . 12,739 

United Tract. Co. , Albany. _ 

I IO.- How can good drainage be secured on suburban and 

interurban electric roads? Please a nswer thi s question in 
detail. 

The ideal road is one built entirely upon a fill. The sub-grade 
should crown at the center with a slope of about 2 per cent, and 
a free draining ballast, coarsest at bottom, should be used. Drain­
age ditches of ample capacity bottomed to a depth of at least 12 
ins. below sub-g rade, and plenty of carefull y located culverts, are 
requisite. It is a better investment to have twice the capacity in 
ditches and culverts, than insufficient drainage. As an old rail­
road man once said, "the most important thing in railroad con­
struction is good drainage, the nex t is more drainage." The balla5t 

should slope from top of tie at center of track to 2 ins. below top 
of tie at its end. On double track, covered box drains should be 
placed 500 ft . apart. 

M. J . FRENCH, JR., Roadmaster. 
Syracuse Rapid Transit Ry. Co. 

It is very easy to secure good drainage on suburban roads if the 
ditches be made wide enough and deep enough, and the trans-
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STANDARD SECTIO N UN EMBANKMENTS, ATLANTA 

verse drains of til e be large enough. This is a question where the 
individual cases mu st be decided by the engineer in charge, and 
no general laws can be made to cover all cases. I send, howeve r , 
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STANDA RD SECTION IN EXCAVATIONS AND ON LEVEL, 
ATLANTA 

blue prints of our standard roadbed on which we have little trouble 
from lack of drainage, so long as we keep our ditches clear. 

W. H. GLENN, Supt. Roadways, 
Georgia (Atlanta ) Ry. & E lec. Co. 

Locate the road with due consideration fo r drainage. Do Lot 
let ascending and descending g rades meet in cuts, except a t sum­
mits. 

Asst. Eng. Ry. Dept 

Best drainage is secu red by laying drain tile graded to discharg~ 
into ditches at side of track. 

H. A. TIEMAN N, New York City. 

I I r.-How can good drainage be secured on city tracks? 

Please answer thi s question in deta il. 

If the tracks are laid on paved streets, and the streets are suffi­
ciently crowned, and the paving is in good shape, there should be 
no trouble from drainage except perhaps where two descending 
grades meet. In this case it is well to make a depression in the 
center of the track with a cover plate and ample drainage to the 
nearest sewer. 

W. H. GLEN N, Supt. Roadways. 
Georgia (Atlanta) R y. & E lec. Co. 

I would construct a catch-basin with man-hole every 500 ft., just 
outside the tie line on double or single track, and would place 
track basins reaching from rail to rail of each track, emptying on 
a good grade, directly into the catch-basin. The drain di~charge 
should be located so as to be readily reached by a man on the man­
hole ladder, so that if hose flu shing fails to clean the drain, it can 
be easily reached through its outlet. T he catch-basin should be 
trapped to the surface water sewer and have ample capacity at 
the bottom for collection of sediment. A sectional concrete catch­
basin can be made at comparatively slight expense by unskilled 
labor. M. J . FRENCH, JR. , Roadmaster, 

Syracuse Rapid Transit Ry. Co. 
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P ut catch basin, connected to sewer, at all points where water 
is likely to collect. 

H. A. TIEMANN, N ew York City. 

I r2.- W hat is the best fo rm of cover pla te and design of 
openi ngs fo r t r ack d rains, especially w ith r eferen ce to the pr e­
vent ion of hor ses' sh oes getting caught in openings? 

Iron grating is probably the best form of cover for drains, but 
it is objectionable on account of the horses' shoes getting caught 
in the parallel openings. To obviate this, a cov er slightly con­
cave with round holes 1½ ins. in diameter , and 1½ ins. edge to 
edge drilled in it, has been found to be very satisfactory. T he 
plate should be so designed that the area of the openings in the 
plate shall equal the area of the dr ain pipe below, provided this 
drain pipe has been figured to car ry only such water as comes 
in through th is one cover. 

W . H . GLENN, Supt. Roadways, 
Georgia (Atlanta) Ry. & Elec. Co. 

T he track drain should be of cast iron, about rz ins. wide, ex­
tending from rail to rail, and be set with cover ½ in. below tram 
or groove of rail, th e groove being cut out at the drain. The cover 
should be removable an<l have a double row of I in. x 3½-in. ob­
long holes, fl aring out underneath for self-cleaning. The bottom 
of drain should be semi-ci rcular in cross-section, 8 ins. in diameter 
in the clear, and have a slope of 3 ins. to the 8-in. circu lar nose 
outlet on the end. 

M. J. FRENCH, JR., Roadmaster, 
Syr acuse Rapid Transit Ry. Co. 

Make the openings small enough to prevent th e t rouble men­
tioned, or provide bosses or proj ections near enough together 
to prevent the shoes reaching the openings. 

Asst. Eng. Ry. Dept. 

I 13.- W h at is th e best w ay o f k eepin g tracks to gage in un­
improved st reets ? Give deta ils. 

U se tie rods not smaller than 2 in s. x ¼ in. W ith thi s practice 
the ti es in th e track may become so decayed that the spikes will 
loosen up, but still th e tie rods will preserve the gage. If rail 
Lraces are used th ey frequ ently become loose and worthless as 
soon as the tie begins to decay. It often happens, too, that one 
end of a ti e will decay while th e oth er may be sound. In thi s 
instance, the weight of th e car will push away the brace on the de­
cayed end. thu s destroying the gage. \Vith tie rods it is very evi­
dent t hat this cannot happen. 

\V. H. GLENN, Supt. Roadways, 
Georgia (Atlanta) Ry. & E lec. Co. 

Insert a row of heavy deep pav ing headers on both sides of 
rai ls and heavy tie rods with lock nuts on both sides of rails. 
Double spike on inside of rails. 

M. J. FRENCH, JR., Roadmaster , 
Syracuse Rapid Transit Ry. Co. 

By using brace ti e plates or tie rods. Prefer brace t ie plates for 
the reason that should improvements be made on the streets the 
teams would not be able to break them down so easily. 

GEo. H. HARRIS, Supt. Ry. Dept., 
Birmingham (Ala.) Ry. Lt. & P ower Co. 

Tie plates and tie rods with girder rail or t ie plates alone with 
T-rails. 

Columbus, Buckeye L ake & Newark Tract. Co. , and 
Columbu s, Newark & Zanesville Elec. Ry. Co. 

O"n T -rai l, 6 ins. and under, use braces at curves; on girder 
rail use ti e-road 6 ft. apart. 

Asst. Eng. Ry. Dept. 

Use tie plates with low rails, brace ti e-plates or tie rods with 
high r ail s. J. CHAS. Ross, Gen. Mgr., 

Steubenville (Ohio) Tract. & Light Co. 

I 14.-Have you had any experi ence with " creeping" rai ls, 
and how have you r emedied this difficulty ? 

\Ve have had very little trouble with creeping rail s, probably be­
cause we slot-spike all our joint plates to the ties. Some time ago 
a short section of track began creeping a little, and we bolted an 
«nchor plate on the center of each rail and slot-spiked it to the tie. 

T he ballast around these ties was piled up heavily and the trouble 
was remedied. 

W . H. GLENN, Supt. Roadways, 
Georgia (Atlanta) Ry. & Elec. Co. 

At double-track steam road crossings, use timbers extending 
under all four steam rails, with Portland cement concrete from 
bottom of timbers to paving or planking. Also use anti-creeping 
clamps on rails for 20 ties outside of crossing, placed to brace 
against direction of travel. On T-rail use anti-creepers, two pairs 
to a 30-ft. rail, and joints slotted for spikes. 

M. J. FREN CH, JR., Roadmaster, 
Syracuse Rapid Transit Ry. Co. • 

Yes. T he best remedy we, h ave fo und is "anti -creepers." 
Columbus, Buckeye L ake & Newark Tract. Co., and 

Columbus, Newark & Zanesville Elec. Ry. Co. 

I 15.- Have you had any experience with " w aves" develop­
ing in th e top surface of rails? Wha t is the cause of this 
ph enomenon and how can it be r em edied? 

We have had no t rouble with "waves" developing in the top of 
rails. W . T . GLENN, Supt. Roadways, 

Georgia (Atlanta ) Ry. & Elec. Co. 

Yes. It is caused by the use of insufficient and poor ballast 
and want of care in maintaining track. 

Columbus, Buckeye L ake & Newark Tract. Co., and 
Columbus, Newark & Zanesville E lec. Ry. Co. 

H ave had some little trouble from this source, caused by bad 
lot of ties, not properly adzed. 

J . CHAS. Ross, Gen. Mgr., 
Steubenville (Ohio) Tract. & Light Co. 

I 16.- Do you know of any electr ic road that has used crude 
oil on the roadbed to lay du st ·and k ill weeds ? \Vhat have been 
the results obtained? 

At one time we intended to sprinkle our roadbed with oil, but 
fo und it unnecessary to do so. 

Boston & Worcester St. Ry. Co. 

No. But steam roads have fou nd the practice economical and 
sat isfactory. 

Columbus, Buckeye Lake & Newark Tract. Co., and 
Columbus, Newark & Zanesville E lec. Ry. Co. 

'vVe have never tried this and do not know of any roads in this 
vicinity that have. E. J . \VILCOXEN, Supt. , 

Rochester & Sodus Bay Ry. 

Do not know of any such road. 
W. H. GLENN, Supt . Roadways, 

Georgia (Atlanta) Ry. & Elec. Co. 

I 17.-Is crude oi l a satisfactory subst itute for salt for pre­
venting obstruction of switches and special work by ice and 
snow ? 

\.Ve have never attempted to find a substitute for salt. \ In this 
sc-ction we have very little trouble fro m snow and ice, but have 
always found salt a satisfactory remedy. 

W . H. GLENN, Supt. Roadways, 
Georgia (Atlanta) Ry. & Elec. Co. 

W e do not think it is. 

No. 

GEO. H. HARRIS, Supt. Ry. Dept. , 
Birmingham (Ala.) Ry. Lt. & Power Co. 

Columbus, Buck eye Lake & Newark Tract. Co., and 
Columbus, Newark & Zanesville Elec. Ry. Co. 

I r8.- Do you know of any satisfactory device to be attached 
to each car for cleaning the g roove of g irder rails ? Please 
give description, with sketch or photograph. 

We do not. 

\Ve do not . 

W. H. GLENN, Supt. Roadways, 
Georgia (Atlanta) Ry. & Elec. Co. 

Columbus, Buckeye Lake & Newark Tract. Co., and 
Columbus, Newark & Zanesville Elec. Ry. Co. 
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I 22.-What has been the experience with concrete founda­
tions under rails or roadbed? Please give deta ils as to how 
concrete was laid, cost of construction and r esults secured. 

I have never been an ardent advocate of concrete stringer con­
struction. It is almost impossible to get a good line and surface 
unless the concrete be brought up two or three inches above the 
base of the rail, which cannot always be done on account of the 
paving used. When the rail is laid on a stringer, the concrete in 
setting, contracts and leaves small spaces between the stringer and 
rail, which gives ri se to a vertical motion in the rail when the car 
passes over it. Some have attempted to fill th ese small spaces 
with cement grout, but this soon powders away. In the case of 
sheet asphalt paving, the rails can be laid on stringers of concrete 
and this same concrete brought up within 3 ins. of the top of the 
rail. This makes a very rigid and noisy construction. W e have 
adopted a compromise which admits of some slight elasticity in 
the track, and at th e same time makes a very durable construction. 
The rails are first spiked down on 6-in. x 8-in. x 8-ft . creosoted 
pine ties spaced to 30-in. centers. Tie rods 2 ins. x ~B in. are then 
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put in every 7¼ ft. The track is then surfaced and lined on 6 ins. 
of broken stone, and the cars are run over it for a short while. It 
is then gone over again and any settling pl aces raised. Between 
the ties an excavation is then made immediately unde r the base of 
the ra il q ins. deep and 18 ins. wide, and thi s is fi lled with con­
crete, bringing it ½ in. above the base of rail. T he remainder of 
the track is fill -~d to the top of tics with broken stone. (This con­
struction can be more easily understood from th e accompanying 
drawing). W . H . GLENN, Sugt. Roadways, 

Georgia (Atlanta) Ry. & Elec. Co. 

We have found that 9-in. g irder rail, with concrete laid from bot­
tom of tie to within 5 ins. of rail-head, thoroughly tamped under 
and around base of rail, has given good results. Materials should 
be distributed along the track in right proportions; stone on one 
side and sand and cement on the other. The mixing board or ma­
chine should be drawn along on the rails ahead of the work. If 
on double-track work, the mixing board should be on track nearest 
stone piles. Concrete be mixed 1 part of Portland cement to 3 
parts of sand, thoroughly mixe d in a dry state, wetted to the con­
sistency of good mortar, and then 7 parts of thoroughly wet 
broken stone placed upon it and thoroughly mixed. Thorough 
mixing is essential to good results. Concrete should be carried 
ahead for tamping under the base of rails , but only so fa r as will 

insure its becoming thoroughly bonded with the main body before 
setting. The spaces between ties should be first filled and thor­
oughly tamped, and the top l,ayer brought directly over the ties 
and tamped until it flushes on the surface. T he spaces under head 
and fl ange of rail should be packed full of a soft mixture consist­
ing of l part cement to 3 parts of sand, the headers and stretchers 
being set in the same mixture. If gravel is used the proportion 
l to IO gives good result s. With broken stone, delivered at $1.25 
per cubic yard, and Portland cement at $1.20 per bbl., the cost 
would be about $2.75 per cubic yard. W ith gravel at 6o cents, the 
cost would be about $2.IO per cubic yard. 

M. J. FRENCH, JR., Roadmaster, 
Syracuse Rapid Transit Ry. Co. 

Concrete fou ndation is necessary under tracks in paved streets 
if proper grade is to be maintained. Several types of concrete 
construction are employed. One that has proven the cheapest and 
fully as durable as any employed by the writer, has the follow­
ing features: A beam of concrete in the form of a flat top pyra­
mid, 12 ins. at the base, 6 ins. at the top, and 7 ins. high is laid un­
der each rail from tie to tie ; and under every second tie is la id a 
similar beam, 12 ins. at base, IO ins. at top, and 6 ins. high. With 
7-in. rails ti es should be placed 4 ft. center to center, and with 
9-in. rail, 5 ft. center to center. This construction requires 420 
yds. of concrete per mile of single track, and at $5 per yard laid, 
the cost will be $2,100 per mi le of track for concrete. T he total 
cost with 9-in. gi rder rai ls at 93 cent s per ft., laid with br ick 
pavement, costing $ 1.25 per sq. yd., will be $16,508 per mi le of 
single track. Itemized, th is cost is as follows: Pavement per 
mile, $5,866 ; material per mile, exclusive of pavement, $7,702, 
and labor per mile, exclusive of pavement, $2,939; total, $16,508. 
If granite blocks, special br ick or Medina sand stone are used, the 
cost of pavement per mi le will be practically doubled. 

H . A. T IEMANN, New York City. 

There is probably no city in th e count ry of equal size, that has 
more t rack on concrete foundation than can be found in Rich­
mond. This concrete is laid 6 ins. deep under the ti es between th e 
rails, and 2 ft. on each side of rail s, and is also placed in th e cribs 
level with the top of the ti es. It is made from a rich mixture, 
subject to city inspection. The webs of the girde r rails, which are 
8 ins. and 9 ins. in depth, are fi lled with a rich mixture composed 
of sand, fin e stone and P ortland cement. Th e actua l cost of thi s 
concreting is $1.50 per running foot of single track road. No 
contractor s' profit s a re included in thi s, as the work is done en­
tirely by the company. A ci ty ordinance requires all t racks to be 
concreted in paved st ree ts. W hen the work was first done, al­
though the cost was high , I considered the concreting of tracks 
a good thing, and something that would last fo rever, but finding 
after a time that the tracks at places were getting ont of sur face, 
and on investigation discovering that same was caused by th is 
slab of concrete (as it might be ca lled) sett ling at points, I have 
radically changed my mind. If we were building any sort of a 
structure on a concrete foundation, we would not stop at 6 ins. 
regardless of foundation, but would naturally go down to bed­
rocks or to some firm material, which would safely hold the struc­
ture . Of course it would be folly fo r street railways to hunt such 
foundation.s, fo r a mil e of t rack might cost more than a squadron 
of first -class battle-ships. Another difficulty we find is that when 
th e ti es in th is concrete have rotted, the quest ion is how to renew 
th em, it being almost impossible to take them out , and when one 
is finally gotten out , it is a difficult matte r to fi nd one to fi t ex­
actly in its place. On a short st retch of paved street in the heart 
of the city, and over which passes our heaviest traffic, t here is no 
concrete unde r the ties, thi s particular piece of t rack having been 
laid before the ordinance went into effce t. It is, however, bal­
lasted with broken stone, and I consider it to be the finest piece of 
track, and the least cos tly to mainta in, on the system. W henever 
any part of it appears to be gett ing out of surface, all that is neces­
sary to do is to pu ll up a few paving stones, tamp the ties, and 
surface same, as one would do on a steam road. This, as is well 
known, is impossible to do with a concrete foundation. On one 
of our divis ions, instead of placing th e 6-in. broad slab of concrete 
under the whole roadbed, permiss ion was obtained from the au~ 
thorities to dig a trench and construct a stringer of concrete, 1 S 
ins. wide and 18 ins. deep, under each rail, connecting the rail s 
with ti e-rods and steel channel cross-ties every 5 ft. Experience 
has shown that this is not even as good as the original method, 
on account of lack of footings. The concrete beam at points broke 
entirely in two where the founda tion was not of the proper ma­
terial to support it, and I am st rongly of the opinion that the same 
would have happened even had this concrete beam been con­
structed with reinforced metal. 

Ch. Engr. Ry. Dept. 



STREET RAILWAY JOURNAL. [VoL. XXV. No. 11. 

REPORT UPON INCREASING THE CAPACITY AND REDUCING 
THE NOISE OF THE UNION ELEV A TED RAILROAD 

OF CHICAGO 

T he report on these two subjects, submitted to the committee 
on local transportation of the Chi cago City Council by Bion J. 
Arnold, was made publi c this week, so that it is possible to 
present a brief extract of it in this issue. In his letter of trans­
mittal, Mr. Arnold acknowledges the assistance rendered him ' 
in the preparation of this report by J. B. Strauss, C. E., and 
George Wes ton, C. E. 

In discuss ing the elevated loop, Mr. A rnold refers to a 
previous report which he submitted to the local transportation 
committee of the Chicago Ci ty Council, November, 1902, re­
l;i.ting to the Union E levated loop. In that report he pointed 
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out that at that time 1600 trains, ranging from two to five cars 
in length, are delivered to the loop rai lroad daily. The total 
number of cars ope rated on the loop per day was 5000. The 
traffic of the elevated rai lroads, like that of the surface lines 
which terminate in the business district, is principally handled 
during ninety minutes in the morning and ninety minutes in 
the evening. T he period of maximum congestion on the loop 
tracks extends over approximately thirty minutes during the 
morning and thirty minutes during the evening rush hour. At 
these times the average headway between trains on the outer 
loop is 19.8 seconds and on the inner loop 19.5 seconds. The 
ultimate capacity of the loop tracks is fixed by the number of 
in-bound and out-bound trains wh ich it is possible to pass 
through the junctions at Lake Street and Fifth Avenue, Wa­
bash Avenue and Van Buren Streets, and Van Buren and 
Fifth Avenue. The present capacity, however, might be some­
what increased by lengthening the station platforms so that 
two trains of five or six cars could simultaneously occupy a 

platform. Mr. A rnold also recommended the establishment of 
auxiliary stub terminals and, if feasible, the through routing 
of trains. 

F ig. l represents the loop as it is now constructed and oper­
ated. The point on the loop which now limits its apacity is at 
a, where the Metropolitan tracks cross the outer loop track to 
enter and leave the inner loop at Fifth Avenue and Van Buren 
Street, where, under present conditions of maximum operation, 
fo rty in-bound and forty out-bound Metropolitan trains meet 
sixty-seven Oak Park and Northwestern trains in one hour. 
The next most congested point is at b, Van Buren Street and 
VI/ abash A venue, where thirty-one in-bound and thirty-one out­
bound trains of the South Side Road meet sixty-seven Oak 
Park and Northwestern trains in one hour. 

Assuming that it is practicable to pass a train through these 
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points and clear for another train in forty-five seconds, the 
maximum number of trains that could enter the loop in one 
hour from either of these points would be forty-five, provided 
the interlocking plant had to be worked for each train; but 
since it is possible for a train to pass off from the loop at each 
of these points at the same time that a train is also passing on 
to it, the interlocking device needs to be worked but twice to 
allow the passage of three trains-one entering the loop, an­
other leaving the loop and the third crossing the tracks of the 
other two-and it is this feature that gives the present junction 
points their efficiency over any other that can be devised for 
the present method of loop operation, for it permits three 
trains to be handled through them in one and a half minutes, 
provided the trains chance to come, or are arranged, in such 
manner as to utilize this advantage. 

The perfection during the past few years of power mechan­
ism for operating switches and signals at junction points has 
been such as to warrant its adoption on the loop, and if used 
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tl:e capacity of the junctions could be somewhat increased, 
owing to the quicker acti on of the mechani sm. When the ad­
vantages of thi s improvement and of the use of " the multiple­
unit system" on the cars a re utili zed, there is no way that the 
capacity of the loop, as now built, can be increased under the 
present method of individual ownership operation except by 
ex tending the pla tfo rms, and when this is done relief to the 
present loop district must come from the deve lopment and 
operation of stub-end or other terminals fo r each road, unless 
unification or some method of j oin t operat ion can be effec ted 
whereby through routing can be adopted. 

M r. A rnold then discusses several methods of through rout­
ing, gi ving the advantages of eac h. Of these, he recommends 
e:ther that shown in F ig. 2 or F ig. 3. 

In Fig. 2 provision is made for routing th rough trains from 
the , South Side Road to the Northwestern Road and back, and 
from the Metropolitan Road over the U nion Loop to the Chi­
cago & Oak Park Road and back, and at the same time it makes 
provision for the operation of loop trains fo r a ll the roads. I t 
places the trains of the South S ide and Northwestern roads on 
the outside loop track, and the trains of the Metropolitan and 
Chicago & Oak Park roads on the inside loop track. It also re­
verses the running of the trains of the Northwestern Road to 
right-hand running, and those of the Metropolitan Road to 
left-hand running. The routing of the through trains under 
this system would be as fo llows: 

A train originating on the South Side Road would run north 
on the east track of the W abash Avenue section of the loop, 
thence west on the north track of the Lake Street section of 
the loop, thence north on the east t rack of the Northwestern 
Road. Returning it would run south on the west track of the 
Fifth Avenue section of the loop ; thence east on the south 
track on Van Buren · Street and south on the west track of the 
South Side Road, thus intersecting traffic on the Metropolitan 
Road at point a, and the Oak Park Road a t points b and c, as 
at present. 

A train originating on the Metropolitan Road would enter 
the loop on Van Buren Street from the north track of the 
Metropolitan Road, thence north on the eas t track of the Fifth 
Avenue section of the loop, thence west on the south track of 
the Chicago & Oak P ark Road. Returning it would run east 
on the north track of the Chicago & Oak Park Road, thence 
east on Lake Street on the south t rack of the loop, thence 
south on the west track of the loop on Wabash A venue, thence 
west on the north track of the loop on Van Buren Street, and 
out to the south track of the Metropolitan. 

Suitable curves are provided a t Van Buren Street and \Va­
bash Avenue and Fifth Avenue and Lake Street on the outside 
loop track to allow the operation of loop trains fo r both the 
South Side and Northwestern systems, while similar curves are 
provided at Fifth Avenue and Lake S treet and Fifth Avenue 
and Van Buren Street on the inner loop t rack to allow the 
operation of loop trains of both th e Metropolitan and Chicago 
& Oak Park Roads. 

This plan gives all the advantages of the present system of 
operation and all necessary advantages of th rough rou ting, and 
at the same time reduces the congestion on the loop, or in­
creases the capacity of the entire elevated ra ilway systems up 
to the full capacity of the juncti on points, an increase of not 
less than 25 per cent over its presen t capaci ty, and if power 
operated junction point mechanism is erpployed a further in­
crease will be effected. It would necessitate the changing of 
cars fo r passengers desiring to go from either the south or the 
nor th divisions of the city to the west side, and v ice versa, but 
inasmuch as a ll roads could opera te a certain portion of their 
trains around the loop, a ll station s could be made transfe r sta­
tions, thus avoiding congesti ng the people at a few transfer 
points, and with a suitable transfer system would give to the 

• 

citizens the bes t elevated service possible with the present ele­
vated loop structure when using grade crossings. 

Still a better plan is shown in F ig. 3, which is submitted as 
the best possible solution of the entire problem. I t is the same 
as the plan shown in F ig. 2, except that the crossings are elim­
inated by eleva ting the tracks of the inner loop over those of 
the outer loop at F ift h A venue and Lake Street, and the outside 
track of the loop over the l\ Ietropolitan tracks at Fifth Avenue 
and Van Buren Street. T he routi ng of the cars would be the 
same as in the case shown in F ig. 2, but the capacity of the 
systems would be limited only by the fac ili ties for loading and 
unloading on the loop st ructure. Assuming that all trains oper-

C.H I C AGo8,0..-..t<:, 
PA.RN; STueTE.FJMINAL-

N 

l 

,~£ :.s~, 
t..5 1 ~ -..o&. s ,0 G,....,o.._ t 0:1,G.....,,t. .S,lG>"'AOL c~ 6 

SouTHS10E. 
STUBTE.RMINAL. 

FIG. 3.- P ROPOSED REARRAN GEMEN T OF UN IO N LOO P TO GIV I~ 
MA XI MUM CAPACI TY 

ated were through trains, the capacity of the present loop and 
of the roads connected therewith would be inc_reased 100 per 
cent, and by extending the platforms, thereby permitting in­
creased faci lities for loading and unloading, the capacity would 
be still fu rther increased, and thus the advantages of the en tire 
elevated and loop sys tems utili zed to their possible maximum 
capacity. If then each road should be a llowed a stub-end ter­
minal, its rush-hour capacity could be still fur ther increased, 
so that the only limit to the capacity of the elevated roads of 
the city would be determined by the number of main li ne tracks 
leading away from the terminals. 

Modifi cations of the plan shown in F ig·. 3 were suggested in 
case it should prove prac ticable to enl arge the loop by extend­
ing it in va r ious ways. In all the pl ans call ing for the tracks 
of the loop to be elevated, t he grades have been kept well with­
in the limit fo r safe operation, as the maximum grades are 13/2 
per cent , while in front of sta tions all grades have been reduced 
to one-half of I per cent for a di stance of 5 00 ft., thus giving 
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ample room for two trains in case the platform should be ex­
tended. Universal through routing of trains can be accom­
plished, if necessary, with either of the plans proposed. 

The cost of changing the loop to con form to the above de­
scribed systems would be about as fo llows: For the plan shown 
in Fig. 2, including necessary changes in special work, new in­
terlocking power mechanism and the extension of platforms, 
but not including any alteration of present track or structure 
to reduce noise, $97,000. 

For the plan shown in Fig. 3, including elevation of structure, 
removing and rep lacing track on elevated portions, modifica­
tion of stations and platforms due to elevation, new power 
mechanism for interlocking plants, necessary changes in special 
work and the installation of escalators at Clark, Randolph, 
Quincy and La Salle Streets, but not including any alterations 
of present track or structure to reduce noise, $500,000. 

Summarized then, Mr. Arnold's recommendations fo r in­
creasing the capacity of the loop are as fo llows, arranged in 
the order of their merits in general and in sub-classification: 

First-(a) Reconstruct, elevate and through route in ac­
cordance with plan shown on Fig. 3; ( b) extend the platforms; 
( c) develop the stub-end or auxiliary terminals. 

If it is fo und impracticable to elevate, then: 
Second-( a) Reconstruct and through route 111 accordance 

with plan shown on Fig. 2; (b) extend the platforms; (c) de­
velop the stub-end or auxiliary terminals. 

If on account of the diversified ownership of the roads, or 
for any other reason, it is found impracticable to secure 
through routing, then: 

Third- (a) Leave the loop as it is now and install power 
mechanism for operating the switches and signals at the junc­
tions; (b) extend the platforms ; (c) develop the stub-end or 
auxiliary terminals. 

PART IL-SUGGESTIONS FOR REDUCING THE NOISE UPON THE 
UNION ELEVATED LOOP 

T he question of deadening or reducing the sound on metallic 
elevated railway structures has been a serious one eve r since 
such structures have been put in operation, and though public 
remonstrance has been great at times, and some experiments 
for reducing the noise have been made, but little has been ac­
complished which can be accepted as definitely pointing toward 
a satisfactory solution of this trying problem, although recent 
methods of using concrete have made the solution more likely. 

The first elevated railroad company to meet criticism of this 
nature was the lVIanhattan E levated, of New York, and a num­
ber of experiments were made by th is company between the 
years 1871 and 1878 in an endeavor to find some method of re­
ducing the noise caused by the operation of trains on its ele­
vated metal structure. Many schemes were proposed by vari­
ous individuals whose theoretical conside rations had led them 
to beli eve that a practical demonstra tion of their ideas would 
solve the problem. 

Most of the schemes proposed were methods for supporting 
the rail upon some cushioning material, such as lead, felt or 
asphalt, while others proposed to not only support the rail in 
this manner, but a lso to surround it with some substance, such 
as sand, asphalt mixed with sand, crushed stone, fe lt, lead, etc. 
Almost all those who offered solutions seemed to think that 
some method of shrouding the rail and providing a cushion be­
tween it and the structure would prevent the difficulty. 

Figs. I , 2 and 3 show some of the most meritorious schemes 
proposed. These were tried, with others, but it was found that 
the deadening effect on the noise was not sufficient to warrant 
the expenditure necessary to put the plans into execution over 
the system and experiments were abandoned. 

When the New York Central & Hudson River Railroad 
Company completed its steel viaduct, extending from the Har­
lem River to I 10th Street, in 1897, where its t rains enter the 

city of New York through one of the most densely populated 
districts of the city, it was soon confronted with damage suits 
on the par t of the people, due to the excessive noise made by 
tra ins running over its track on this steel viaduct. The com­
pany's engineers went into the subj ect thoroughly at the time, 
and, afte r experimenting to a conside rable extent with various 
substances, such as sawdust mixed with asphalt and other 
mastic mate ria l, came to the conclusion that no such material 
placed around the ra ils and under the ties would effectually 

F IG. 1.- MANHATTAN EXPERI MENT, SHOWING RAILS SUR-
1<0 UNDED WITH ASPHALT AND RESTING UPON LEAD 

STRIPS CARRIED I N STEEL CHANNELS 

overcome the difficulty, for w hile they deadened the noise some­
what, they were not stror.g enough to hold the track. Fig. 4 
represents a longitudinal section · of this structure as built at 
the time it was fi rst put in operation. It will be noticed that 
the ra ils were clamped rigidly to the steel deck plates of the 
structure, thus providing the best possible means for the trans­
mission to the structure of whatever blows or shocks the rails 

, 1 , ·. •J. Leod' 
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FIG 2.-MANHATTAN RAILWAY EXPERIMENT, SHOWI NG SAME 
AS FIG. 1, EXCEPT THAT STEEL CHANNELS 

REST U PO N ASl'HALT 

received from th e roll ing stock. Fig. 5 represents a longitudinal 
section of the same structure afte r the r ails had been raised 
and provided with sawed t ies underlaid with crushed stone 
ballast, thus making the track similar to the later type of bal­
lasted steel rai lway bridges and street crossings. The ill effects 
produced by the operation of the trains were so reduced as to 
cause the citizens living along the right of way to cease their 
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FIG. 3.-MANIIATTAN RAILWAY EXPE RI M J<.. NT , SHOWI NG RAILS 
SURROUNDED WITH ASPHALT AND RESTING U P ON 

LEAD STRIPS UNDERLAID WITH FELT 

objections, which resulted in th e withdrawal of the damage 
suits previously brought, thus· showing that the remedy applied 
in this case was somewhat effecti ve, although the noise was 
only parti ally eliminated. The structure occupies one of the 
principal street in Harlem, and is lined on each side with high 
apartment buildings. The tracks on leaving the steel structure 
extend for a considerable distance over a stone viaduct, thence 
into a tunnel underneath Park Avenue. This case, therefore, 
offers about the best example of the relative sound deadening 
effects of four classes of construction that I have been able to 
find during my investigation, as the trains coming from the 
north operate first over a steel drawbridge, where the rails rest 
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directly upon the plates of the bridge, then over a rock-bal­
lasted steel viaduct, then over a rock-ballasted stone viaduct, 
and thence into a tunnel, where they are completely surrounded 
for certain distances and open to the streets at other places. 
It will be found by one who investigates this case that the noise 
is greatest on the bridge, less on the steel-ballasted structure, 
considerably less upon the stone viaduct, and if the observer 
is on the surface of the street over the tunnel where the trains 
are completely enclosed, the perceptible noise is very slight. 
It will thus be seen that in this case the only place where the 
objectionable noise is eliminated entirely is where the trains 
are completely surrounded by a mass of non-metallic and non­
vibrating material. 

One of the earliest European attempts to deaden the noise 
on an elevated structure was made on the Liverpool Overhead 
Railway at Liverpool, England, in 1893. This road was built 
with a ballasted floor with asphalt and ballast supported on cir­
cular steel arches bent from flat plates, in accordance with the 
type of construction known as Robson's arch plate system. 
The rails were supported upon longitudinal wooden sleepers, 
which rested directly upon the arch plates, and the space be-
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shows that little consideration was given to the problem of 
noise, which makes it very d ifficult to reconstruct it in such a 
manner as to apply what is now known regarding sound dead­
ening without costing a g reat deal more than it would 
have cost had the subj ect been given careful considera­
tion at the time of 
construction. 

Fig. 9 is a side 
elevation and plan 
of a typical loop 
span, comprising 
latticed deck, lon­
gitudinal trusses, 
semi-latticed gird­
ers and riveted 
posts ; and Fig. IO 

shows an enlarged 
transverse section 
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FIGS. 4 AND 5.-NEW YORK CENTRAL VIA­
D"GCT AS ORIGINALLY CONSTRUCTED, 

AND AFTER TIES IN BALLAST 
WERE USED 

with detail of floor. It will be seen that the rails rest 
immediately upon ties whi ch , in turn, are rigidly secured 
to the upper chords of latticed steel trusses, thus giving 

the best condition for im­

FIG. 6. - ROADBED OF LIVERPOOL OVERHEAD RAILWAY 

parting the hammer blows, 
caused by the wheels upon 
the rails, directly to the 
structure that could have 
been devised, unless the 
rails had been placed im­
mediately upon the upper 
chords or upon a metallic 
support between the rails 
and the chords. While thi s 

tween these plates :was filled with asphalt and ballast. Fig. 6 
shows this type of construction. 

The latest European attempt made in this direction was 
made in connection with the Elevated Electric Railroad of Ber­
lm, Germany, completed in 1901. This is a rapid transit line, 
about 6 mi les long, and in both the business and residential sec­
tions the construction was intended to reduce the noise, the 
general design for this purpose embracing a solid floor of 
buckled plates, filled with special ballast of volcanic gravel 
secured from the Rhine Val-
ley. This construction is 
shown in Figs. 7 and 8, and 
it will be noticed that in Fig. 
7, which represents the road 

construction is not ques­
tioned from a railroad engineering standpoint, for it is well de­
signed, attention is called to it to show some of the difficulties 
that will be encountered in attempting to modify it so as to 
deaden the sound to such an extent as may be found practicable. 
Were the present structure not in place, I am firmly of the opin­
ion that a concrete structure could be designed and built which 
would prevent to a large degree the noise now emanating from 
the present steel st ructure, for a cost which would not be 
greatly in excess of the cost of the present structure, and such 

t 
~ as constructed in the west­

ern or residential portion of 
the city, the ties are em­
bedded in ballast, while in 
Fig. 8, which represents the 
type of construction used in 
the eastern part of the city, 
the ties are further apart 
and rest directly upon the 
I-beams of the structure, the 
rails here being of extra 
depth and weighing 86 lbs. 
per yard, to allow for the in­
creased distance between the 
ties. While these methods 
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FIGS. 7 AND 8.-ROADBED OF BERLIN ELEVATED RAILWAY 

of construction have accomplished to a considerable degree the 
object sought, they have not eliminated the noise as thoroughly 
as is desirable upon the Union Loop. 

PRESENT LOOP STRUCTURE 

The present steel structure of the Union Elevated Raiiway 
in Chicago, while well designed from a structural standpoint, 

a design is shown in Figs. 11 and 12; but to change the presen t 
structure into one resembling such a form is a difficult and ex­
pensive task. 

In analyzing the relative merits of different classes of con­
struction, the fact should not be lost sight of that the noise 
comes primarily from the trains, and a large part of this noise 
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cannot be eliminated er.tirely, no matter how good the design of 
the structure, and the best, therefore, that can be expected is 
to minimize the noise caused by the operation of the trains, to 

tain extent dissipate th emselves and be prevented from being 
immediately transmitted in a horizontal plane to the sides of 
the tall buildings on each side of the structure, thence upward, 

to the annoyance of the occupants of the up­
per stories, as at present. This class of con­
struction would be objected to by the opera­
tors of the road, owing to the fact that it 
would introduce di(ficulties in removing ties; 
but in answer to this it may be said that the 
underground railroad of New York ( the 
latest to be constructed), as well as the Ber­
lin Elevated Road and others, have at the 
present time this objection in a greater or 
less degree, so that it should not be consid­
ered prohibitive if, by its adoption, other ad­
vantages could be gained. 

Furthermore, the ties on an elevated struc­
ture should last many years, and the use of 
concrete steel ties, similar to those now be­
ginning to be used in steam railway service, 
would almost entirely eliminate this objec­
tion, as they would seldom, if ever, have to 
be renewea. 

FIG. 9.-SIDE ELEVATION A.ND PLA N OJ7 P RESENT TYPI CAL LOOP SPAN 

Since it would be manifestly unjust to ask 
that the present loop structure be removed, 
and thus permit the erection of a design of 
this character, the problem then is how best 
to modify the present design so as to reduce 
the noise to the greatest possible extent with­
out making the cost prohibitive. 

the g rootest possible extent, and prevent it being intensified by 
the supplemental action of a vibrating or ringing structure. 

The structure shown in F igs. r r and 12 would be built of 
ston e or concrete reinforced with steel parts embedded in the 
concrete, similar to the methods now becoming so generally 
utilized in the construction of railway bridges, buildings and 
uther structures. 

The use of concrete would eliminate almost all of the diffi­
culty encountered with the present structure due to vibration, 
and if, in addition, the structure were carried up solid on each 
side of each track to a point slightly above the bottoms of the 

J7IG. 10.- TRANSVERSE SECTION u F PRESENT TYPICAL LOOP 
SPAN 

cars, as shown, the noises produced by the wheels upon the 
joints and by other working parts of the train would be largely 
confined to the space underneath the train, and would to a cer-

There a re tour primary causes of the 
noises of the loop, which are as follows: 

r. Imperfect track construction. 
2. Imperfect rolling stock. 
3. Imperfect roadbed. 
4. Defects in structure. (a) Elasticity of the steel; (b) lack 

of rigidity. 
IMPERFhCT TRACK CONSTR UCTION 

T he track when built in 1895 was laid with So-lb. steel rails 
upon light tie plates, and provided with all necessary special 
work for operating the trains in and out of the loop, and so 
long as the joints of the track remained new and in good con­
dition the noise was not excessive, after the inequalities inci­
dent to the opening of a new line of track had worn off, except 
at the junction points and on cross-overs, where many frogs 
and switches were necessarily placed. As the track became 
worn and the joints hammered. the noi se began to increase, and 

£/evo/"lon 

FIG. 11.-ELEVATION OF SUGGESTED CONCRETE STRUCTURE 

it has continued to increase until the present time, when it is 
almost unbearable in certain places, and especially at the junc­
tion points. The present condition of the track is largely due 
to the failure of the tie plates, which proved to be too light for 
the duty imposed upon them. 

As the hammering of the wheels over the joints is the chief 
source from which noise is imparted to the structure, it is of 
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vital importance that these joints and the entire track be built 
in as thoroughly fir st-class manner as possible, and maintained 
in this condition. It seems a lmost impossible to procure a type 
of joint over which a heavi ly loaded wheel wi ll pass without 
imparting to the ra il a blow sufficient to produce sound of con­
siderable magnitude, and in time cause a hollow place in the 
rail upon which the wheel strikes after leaving the joint. 

I have given careful attention to the rail and joint question, 
and believe that the most practical thing to do under the cir­
cumstances, in view of the fact th at the present rai l is badly 
worn and wot!ld have to be renewed before experiments with 
any new type of ra il could be conducted, during a sufficient 
length of time to determine its practicability, is to use th e 
American Society of Civil Engineers' standard section, re­
rolled steel T-rai l, weighing not less than 80 lbs. to the yard, 
having its ends cut at an angle of about 40 <legs., and provided 
with some first-class joint of the bridge type, such as the con­
tinuous, the ·weber, or other equally as good joint. A bridge 
type of j oint is one which allows the ends of the rails to be 
jointed midway between two ties and the joint itself extends 
from tie to tie, thus bridging the space between the ties and 
forming a support for th e open rail ends. Fig. 14 represents 
such a joint as seems best to adopt under the circumstances. 
This joint is not new and has been used in different forms by 
various railroads, and especially by the Lehigh Valley Rail ­
road, where it was known as the Sayre joint, for a period of 
about twelve years, and to a certain extent by the Buffalo, 
Rochester & Pittsburg Road. While it has been abandoned by 
the former road, due probably to the fact that the advantages 
gained in steam railway service were not considered by the 
management sufficient to pay for its increased cost, I believe it 
to be the most practical thing to adopt in this case at present, 
for, by its use, it will be possible for the Union Loop Company 
to equip its road during the coming summer with new rail, and 
thus at once eliminate a large part of the present noise. If this 
type of joint is used, the rails should not be over 45 ft. in length . 

A ll "special work" not absolutely necessary for the proper 
operation of the tra ins should be removed, and worn special 
work now in place ( and ultimately all the present speci al work ) 
replaced with the best and most improved type of manganese 
steel special work, whi ch, although very expensive, lasts so 
much longer than ordinary special work tha t, under the con­
ditions exi st ing on the loop, it is advi sable to use it. A ll frogs 

F I G. 12.- TR AN SVERSE S :C:CTIO N OF 
STRU CTURE 

SU GGEST ED CONCRETE 

should be of the movable point type where conditions will per­
mit, or of a type which wi ll offer as nearly a continuous rail 
as practicable for the rails over which the wheels are passing. 
In order to make the rail and its support a unit, al rails should 

J [1 • • i • i · I • • I 1 
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rest on large and heavy tie plates and 
be secured to the ties by means of 
screw spikes or otherwise in such a 
manner as to prevent the rattling of 
the rail and plates, and be maintained 
in this condition. 

IMPERFECT ROLLING STOCK 

-- e ···-

FIGS. 13 AND 14.-SECTIONS AN D PJ AN OF MITE RED JO INTS AND SCARF JOI NT 

The rolling stock in use n the 
Union Loop consists mainly of rather 
light cars with open running gear. 
Since a large part of the noise pro­
ceeds from this running gear, it is 
important to apply some corrective 
for this either on the cars or on the 
structure. Unless the railroad com­
panies will maintain this apparatus in 
good condit10n and thereby prevent 

on account of expansion difficulties. It is important that the 
joint be made with shoulders on the rails, as shown, thereby 
removing the sharp points. 

If there were sufficient time to secure special rails, there is 
one other type of joint which I believe would do good service. 
This is known as the scarf joint, shown in Fig. 13, and is the 
standard joint used by the Prussian State Railways for a num­
ber of years, and at present used on the Berlin Elevated Road. 
In its best form, however, it necessitates a specially rolled rail, 
as it will be noticed that the web is eccentric or off-center of 
the rail, this construction permitting the rails to be a lternated 
and allowing the webs to lap at the joints, thereby making a 
stiff, substantial joint, and, at the same time, providing a prac­
tically continuous rail for the wheel when passing the joint. 
It is this form that is used on the Berlin Road, and is there 
known as the Haarmann-Vietor rail, after the patentees. 

much of the present noise from this source, some method of 
enclosing the entire truck, including the wheels, with a light 
casing of sound deadening, non-combustible material, such as 
asbestos sheeting, should be tried. T his casing should come as 
close to the guard rails as practicable and clear the thi rd rail, 
so as to intercept as much of the noise from the wheels as pos­
sible. It should have a bottom, and the sides should be hinged 
to permit inspection. 

A truck casing of this type should, to a considerable degree, 
smother the noise due to brake beams and shoes, defecti ve 
gears, rattling of bolts and rivets on trucks, etc., which is par­
ticularly annoying at tim es, and in a la rge part that resulting 
from the impact of the wheels on the ra ils. From a rai lroad 
standpoint thi s is a very obj ectionable thing to do, fo r the 
reason that inspection of the truck and motor parts would be 
made more difficult and the capacity of the elect r ic motors 
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would be reduced owing to their enclosure. Careful inspec­
tion and the prompt renewal of all defective and badly worn 
parts would largely remove this source of noise and, by adopt­
ing side walls on the structure as hereinafter described, the 
noise from the same would be rendered less objectionable. 

The Northwestern and Chicago & Oak Park roads use 
single motor cars on their trains, which method of operation 
imposes upon four sets of motor gears the entire duty of ac­
celerating any train, no matter how heavy. This results in ex­
cessive gear noise on heavy trains, which could and should be 
eliminated by the adoption of the multiple-unit · system, which 
provides each car with its own motors and thereby imposes 
less duty upon individual gears. Furthermore, the average 
speed of the trains could be increased by its adoption. 

The latest types of cars used for intramural transportation, 
such as those recently put into service in the subway by the 
Interborough Company, of New York, are provided with sound 
deadening material in the hollow spaces of the floors and sides. 
There are several fireproof substances that can be used for this 

together, as in the case of the first track on the New York Cen­
tral viaduct. 

In order to compare the various types of floo r construction, 
six such ballasted floors appli cable to the loop are shown on 
Fig. 15, designated as types A, B, C, D, E and F. These types 
have all been designed to support a single track only, leaving 
an open space between tracks for the feeder conduit and third 
rails, except at crossings, turn-outs and junction points, where 
the floor would extend across this space. All floors have been 
figured for 12 ins. of broken stone ballast, weighing 140 lbs . 
per cubic foot, and providing fo r 6 ins. of ballast under the 
ties. Types A and B are what may be termed ballasted steel 
floors. Type C is a ballasted concrete arch floor, and type E 
a ballasted concrete steel floor resembling the latest type 
adopted by steam railroad companies for bridges. A ll of these 
are "solid" floors-that is, they form a continuous decking 
under the track. Type F is a type of open ballasted conc~ete 
steel floor. 

T he effect of the ballast as used in these various types would 

FIG. 16.-REINFORCED SOLID CONCRETE STEEL FLOOR, TYPE E 

purpose, and all new equipment purchased by the elevated roads 
of Chicago should have all hollow places filled with some such 
material. Such of the present cars as have no sound deadening 
material in them should have the hollow spaces filled with min­
eral wool, asbestos or some other light, non-combustible ma­
terial. 

The present cars and trucks should be put in first-class con­
dition and kept so, and all future cars should be equipped with 
trucks having as few parts as practicable. 

The relief opening of the triple valves of the air brakes 
should be provided with some device for muffling the noise of 
the escaping air when the brakes are released, and thus prevent" 
the sharp whistle now common to some of the cars. This can 
often be accomplished by changing the size of the orifice. 

I MPERFECT ROADBED 

As has been previously pointed out, the roadbed of the pres­
ent structure, though sati sfactory for railroad operation, is de­
fective from the standpoint of sound deadening, and in order 
to remedy this defect as far as practicable some type of bal­
lasted floor must be used. This might involve the reinforce­
ment of the loop structure to provide for the added weight, and 
this reinforcement governs the selection of the type of floor to 
be adopted. Considerations of cost, maintenance, interruption 
of traffic and cutting off the light in the streets below, as well 
as the difficulties attending the alteration of the existing struc­
ture, enter into the problem. 

Ballasted floors have been used in this country, and especially 
in the vicinity of Chicago, by different steam railroads in cross­
ing streets on viaducts, the ballast generally being supported on 
steel trough plates or I -beams with steel plate decking. In 
some instances creosoted plank has been substituted for th e 
steel decking, and in some types the ballast has been omitted al-

be a cushioning of the rails, and a reduction of the impact due 
to the cars, improving the riding qualities of the track, re­
ducing the noise and increasing the durability of the structure. 
By carrying the ballast up and around the rai ls the noise due 
to the singing or humming of the rail would be greatly reduced. 

In respect to cost, types A and B involve drilling of many 
holes and much field riveting ; type C likewise involves such 
work, but to a less extent, the gain, however, being offset by 
the cost of the forms required for the concrete arches; type D 
has but little field work, but in order to insure durability the 
timber must be treated, which increases the cost and removes 
the main argument for its adoption; types E and F are the 
cheapest floors both in first cost and maintenance. 

Experience in the application of ballasted floors to railroad 
bridges has shown that the track maintenance has been reduced 
to such an extent that the saving is more than sufficient to pay 
the interest on th e increased investment, made necessary by its 
adoption. 

Where the weight of a floor is not excessive, as with types D 
and F, it is probable that the reduction of impact, due to its 
distribution by the ballast of the floor, would so far reduce the 
overstress in the members of the present structure as to make 
its reinforcement unneces sary, although this would somewhat 
reduce the present factor of safety. 

The wooden ballasted floor, similar to type D, is POW in ex­
perimental use on a section of the Boston Elevated Railway, 
with marked effect toward deadening the sound. T he ballasted 
steel floors are objectionable because they add to the amount of 
metal in the structure. This not only increases the noise due 
to the steel in the structure itself, as will be explained here­
after, but it likewise adds to the cost of painting and main­
tena~ce. Steel thus used in a ballasted floor is exposed to de­
terioration from the water, oils and greases which find their 
way to the bottom of the ballast. 

The concrete floor, on the other hand, is free from these ob­
jections, being, in the first place, practically inelastic, and 
therefore almost noiseless in itself, and, secondly, being proof 
against deterioration from any of the agencies herein referred 
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to. Type E would probably be made in 6-ft. sections, weighing 
about 4000 lbs. each, and is adapted to be constructed in any 
convenient shop near the site, allowed to set and erected in 
place as required. This would avoid all work in the field except 
placing and setting, and thus greatly expedite the work and 
reduce the cost. 

Type F, shown in detail in Fig. 16, is in some respects an 
improvement on type E. While the amount of concrete is 
about the same, the individual cross troughs weigh only rooo 
lbs. each, which· facilitates handling and setting. The field 
work embraces the bolting of the connecting longitudinal 
troughs to the cross troughs, and the placing of this floor in 
position would require the least time and therefore involve the 
minimum delay to traffic. An important advantage of this 
floor is that there is a 7-in. opening between each cross trough , 
which would admit light to the street below and allow snow 
falling on the structure to be handled as at present. In types 
E and F hook bolts would be provided for securing the concrete 
to the structure. 

T he principal obj ection, aside from its cost, that is usually 
brought against the use of a solid floor in a city street is the 
difficulty of removing snow from the track. While it is ad­
mitted that this difficulty is more serious with a solid floor than 
when an open type of fl oor is used, it is not insurmountable, 
since the Berlin and Liverpool roads, a portion of the Boston 
E levated, and the portion of the New Yark Central previously 
referred to, have been successfully operated, and thi s objection 
should not be allowed to prevent the adoption of some type of 
solid floor if it proves efficient in reducing the sound. I am of 
the opinion that a type of snow-plow or snow-collecting device 
could be perfected which would effectually remove the snow by 
collecting it• and carrying it away in case it became necessary 
to operate the loop with a solid floor. 

The most important characteristic of these floors is their in­
creased weight, as compared with present floor, the greatest 
increment being 1680 lbs. per lineal foot of track for type E , 
and the least 1080 lbs. per lineal foot for type F. This addi­
tional weight increases the stresses in the structure throughout 
and necessitates its reinforcement to secure a corresponding 
increase of its st rength to a greater or less degree, depending 
upon the reduction of impact due to the use of ballast. 

DEFECTS IN STRUCTURE 

The volume of sound given forth by a medium is due to its 
elasticity, and metals, being the most highly elastic solids, ar e 
the best sounding bodies. For the same reason, the duration of 
sound is greater in metals than in other sol ids. It is likewise 
t rue that an enclosed air space, set in vibrat ion by a sounding 
body, magnifies the volume of sound according to the laws of 
resonance. 

The present supporting structure of the Union Loop is con­
structed entirely of steel. which is set in elastic vibration by 
the passing loads. The various component parts of the struc­
ture enclose air spaces more or less confined, which are in turn 
set in vibration by the molecular motion of the adjacent steel, 
while the structure as a whole is free to vibrate under influence 
of the live loads. It will be apparent, therefore, that the Union 
Loop as built realizes every essential condition for the produc­
tion of noise. 

The concrete steel reinforcement, hereinbefore referred to. 
does the exact opposite. As a sounding medium it is very low, 
having about one-tenth the sound wave velocity of steel. In 
encasing the steel it places an inelast ic medium between it and 
the confined ai r spaces, and thus destroys their resonance. It 
also largely increases the rigidity of the structure and the bulk 
of material in it, thus destroying all noise due to vibration. 
For these reasons the concrete steel reinforcement should com­
pletely eliminate the noise created by the structure itself, leav-

ing only such noises as are inherent in the trains themselves, 
as hereinbefore discussed. 

From the foregoing and from observations made during my 
investigation of this subject, I am of the opinion that the ob­
j ectionable noises now caused by the operation of cars over the 
Union Loop can be greatly reduced. Since the loop occupies 
the most congested section of the municipality and therefore 
causes annoyance to the greatest number, and is at the same 
time the best paying piece of elevated road in the city, its own­
ers ought to be willing to spend sufficient money on its im­
provement to reduce the noise to as great an extent as it seems 
reasonable to expect from the adoption of modern engineering 
methods, even though the accomplishments of the results should 
prove too expensive -for application to lines less favorably 
located. 

While the methods suggested in this report would, in my 
judgment, prove effective, some of them are to a certain extent 
experimental, and it would therefore be unjust to demand that 
they be adopted and applied by the railroad company to the 
entire loop without their relative efficiencies having first . been 
determined by experiments on short sections of structure, there­
by keeping the experimental expense as lor'l as practicable until 
the best type of construction could be determined by actual 
demonstration. 

My recommendations for reducing the sound upon the loop 
and suggested methods of procedure are then as follows: 

F irst-If practicable adopt the plan of increasing the capacity 
of the loop shown on Fig. 3 of Part I. of this report. This 
would eliminate the maximum amount of special work and thus 
r!c!d uce the noi se, due to the hammering of wheels on frogs and 
switches, to the greatest possible degree, and at the same time 
increase the capacity of the loop to the greatest extent possible 
by track modification, and leave it in the best condition for 
through routing or loop operation, or both. 

Second-If the arrangement shown on Fig. 3 is not adopted, 
reconstruct in accordance with the plan shown on Fig. 2, which 
leaves all tracks at the present grades. Reinforce the structure 
at all junctions and provide each junction with a solid floor 
ballasted with crushed stone or slag. 

Third-If neither of the above plans are adopted reinforce 
the present structure at all junctions and provide each junction 
wi th a solid floor ballasted with crushed stone or slag. 

Fourth-Equip sections of about 300 ft. each of the Market 
Street stub terminal of the Chicago & Oak Park Road over 
which trains do not now operate regularly with different 
floors, as shown by types D, E and F, using stone, slag 
or gravel ballast in different sections, and reinforce the 
structure supporting these sections with the concrete steel 
reinforcement. Operate trains over this stub terminal when 
so equipped until the relative merits of the different types can 
be determined. The equipment of this terminal is suggested 
to prevent interfering with present traffic , but should the rail­
road company prefer to conduct the trials upon the loop or 
elsewher e it should be allowed to do so. 

F ifth-After the type of floor and kind of reinforcement 
whi ch most effectually accomplishes the elimination of noise is 
determined, the loop structure between junctions should be 
r einforced and the type of floor selected applied. 

Sixth- In any event reconstruct the track and special work 
in accordance with the suggestions contained in this report, 
and maintain the rolling stock, track and spec ial work in first­
dass condition under rigid city inspection. 

Seventh-All changes in the structure should be made in 
accordance with plans approved by the city and prepared with 
the speci al object of sound deadening in view, and the experi­
mental and permanent work done in a manner satisfactory to 

the city. 
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SUBWAYS IN CLEVELAND 

As outlined in a r ecent issue of the STREET RAILWAY JouR­
NAL, the city officials of Cleveland and the officials of th e 
Cleveland Electric Railway are considering plans for relieving 
the congestion of surface traffic in the downtown section of 
that city by means of subways. T he peculiar layout of Cleve­
land, a fan-shaped city, with principal streets radiating from 
the Public Square, brings all car lines to a central point, and 
although attempts have been made to deviate some of the 
routes away from this center, t here have always been strenuous 
objections to this plan. The point of greates t congestion is 
the center of the Public Square, where Superior Street crosses 
Ontario Street. On Superior St reet, west of the center of the 
Square, the street railway company has four parallel tracks, 

t.:LEVELAND lU,ECTRIC 
RAILWAY CO. 

terminate in the center of the Square. T he plans also provide 
fo r a large transfer station and waiting room in the center of 
the Square. The transfer scheme would be simple, as a pas­
senger could step from one car into another. The tracks would 
be depressed slightly below the platforms, making only one 
step into a car. It is proposed to have the subway system a 
shallow one, w ith light and air shaft s placed at frequent inter­
vals. T he soil in this district is sandy, making close shorings 
necessary. 

T he Cleveland Electric Railway Company has retained the 
services of William Barclay Parsons, the well-known authority 
on subway construction, to consider th e advisability of estab­
li shing the subway. Mr. Parsons spent two days in Cleveland 
last week, and with President Andrews and the company's 
engineers went over the congested territory. H e was given 
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and while this improves the s ituation considerably on that 
street, it aggravates rather than improves the situation at the 
crossing point mentioned. The accompanying illustration 
shows the downtown section of the city within a radius of less 
than ¼ mile of the Square. It r epresents the location of cars 
under existing schedules at 5 :40 in the evening, and it shows 
about 150 cars within the r adius mentioned. P ractically no 
interurban cars are included, as they arrive and leave on 
the hour. 

When the subject of a subway was fir st given consideration 
it was proposed simply to remove the crossing in the center of 
the Square by depressing one or the other of the main streets, 
but later plans· propose improvements which it is believed 
would take care of the trouble for a long time to come. The 
plan most favorably considered provides for five subway loops 
in the downtown section ; one to be nor th of the Public Square 
and extending to the propos'ed U nion passenger station and 
group of public buildings, the oth er four to be under the four 
corners of the Square, with approaches on Ontario St reet , 
Euclid A venue and Superior Street, as indicated in the plan 
presented. The subway entrances would be at E rie Street on 
E uclid Avenue, at E rie Street on Superior S treet, at L ake 
Street on Ontario Street north , at the viaduct on Superior 
Street west , and at Broadway. on Ontario Street south, thus 
leaving the heart of the ci ty without surface cars. The pres­
ent plan of operating cars across the city would, of course, have 
to be abandoned if the loops wer e adopted and all lines would 

data and maps cover ing the downtown section, the P ubli c 
Square, Cuyahoga R iver and the viaducts. 

T he plans for financing the project are at this time entirely 
hypothetical, and P resident A ndrews, of the street railway 
company, decl ines to be interviewed on thi s point. A plan 
which is said to h ave found more or less favor with the st reet 
railway company may be outlined somewhat as fo llows: T he 
city to build the subway on a bond issue, the company paying 
the interest and ret iring bonds as they fa ll due. At the end of 
a certain period the company would surr ender the property to 
the city. T he company is said to favor fi fty years, wh ile the 
city officials are said to favor a shorter term. But, of course, 
as intimated, the plans are wholly in the air as yet. 

It is generally believed, however, that the company will soon 
have some definite proposition to make on the franchise matter 
and that its proposi t ion will embody something about the 
subway. 

One point which might render it impossible for the company 
to build and own the subway is the fact that th e P ublic Square 
was deeded to the city for park purposes, and it was only re­
cently that the street railway company was prevented from 
building an interurban passenger station there, on the ground 
that such action might forfei t the ci ty's right to the Square. 

D uring the present week President Andrews and a party of 
hi s own engineers, city officials, newspaper men and repre­
sentatives of the Chamber of Commerce, have visited Boston 
and New York to study the subways in these centers. 
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THE AUTOMOTONEER IN ITS NEW FORM 

The automotoneer for preventing too rapid advancement of 
the controller handle, or, in the language of the shop, "fast 
feeding," was originally made to go inside the controller and 
thus be a part of the controller itself. The Garton-Daniels 

F IG. 1.- IMPROVED F ORM OF AUTOMOTO N EER 

Company, of Keokuk, Iowa, which has been developing this ap­
paratus for the past six years, has now worked out a new type 
of apparatus int ended to go on top of the controller. One of 
the new automotoneers, whi ch is shown in Fig. r, is a simple 
and compact piece of apparatus wh ich is applied by simply 
slipping it over the controller and fa stening it by screws to the 
controller top. It is not necessary to a lter the controller in any 
way except to remove the pointer collar on top of the con­
troller. There are two principal parts to this apparatus: the 

FIG. 2.- STATIONARY PORTION BOLTED TO CONTROLLER CASE 

stationary part shown in Fig. 2 is bolted to the top of the con­
troller. Inside of this either one of the parts shown in Figs. 3 
and 4 revolves with the controller handle, and may be con­
sidered as forming a part of the controller handle. In the sta­
tionary portion, Fig. 2, which is in the form of a cylinder, a 
zigzag channel is cast, as seen. T he revolving part of the 
automotoneer, which moves with the controller handle, has a 
dog on it, which follows this zigzag groove or channel. The 
notches in this zigzag channel correspond to the controller 
notches. In advancing the controller, the dog which travels in 
the channel is raised in passing from one notch to another. 

After each notch, time must be given for the dog to ,fali before 
the controller can be advanced to the next point. In one form 
of this device, Fig. 4, the movement of this dog is regulated by 
an adjustable dash pot. As the dog is raised in following the 
zigzag channel from one notch to the next it compresses the 
dash pot. As the dash pot releases the dog and allows it to fall 
in the predetermined time for which the dash pot is set, the 
controller handle is released so that it can be advanced to the 
nex t posi tion. 

In Fig. 3 is another form in which the rapidity of this dis­
engagement is fixed so. that it cannot be altered after it leaves 
the shop. The one wi th the ad justable dash pot can be ad­
justed at any time after the device leaves the shop. Both 
types are very simple, but the one with the fixed time ratio has 

F IG. 3. - ONE FORM OF MOVABLE PORTION 

fewe r working parts, owing to the omission of the dash pot and 
its accompanying lever. In the operation of this automoto­
neer, the handle is sin1ply moved from point to point, just as if 
the device were not present. No backward movement of the 
handle is necessary to allow the dog to fa ll and release it before 
going to the next point if the device is properly adjusted so 
that the points of the automotoneer match with the points of 
the star wheel inside the controller. The former types of auto-

FIG. 4.- l\lOVABLE PORTION WITH ADJ USTABLE DASH-POT 

motoneer placed inside the controller took the place of the star 
wheel. On the present type, the star wheel, and in fact every­
thing inside the controller, is left intact, wi th the result that 
the star wheel performs its usual function, and if the device is 
properly adjusted does not place on the automotoneer the work 
of stopping the controller handle at each point. In case the 
motorman tries to go beyond a point before the automotoneer 
releases, it immediately checks the handle. These two new 
styles have proved entirely satisfactory in actual service during 
the past nine months, giving no indications of undue wear. 
All parts are made interchangeable. 
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CONVERTIBLE CARS FOR INDIAN TERRITORY 

The American Car Company has recently delivered to the 
Muskogee Electric Traction Company, Indian Territory, three 
convertible cars built under the Brill patents. The convertible 
type of car is well adapted to service in that part of the coun­
try, where the climate is mild and the summers are long and 
have a large rainfall, while the winters are short and have 
little snow. The cars are for use in Muskogee, which, though 

INTERIOR OF MUSKOGEE CAR 

having a small population, is one of the two most important 
trading centers in Indian Territory. It is centrally located, 
and is on the line of the Missouri, Kansas & T exas Railway. 
There are s .½ miles of track in the town and about 
twelve cars are operated. The lines of the railway com­
pany reach an attractive amusement park which the com­
pany owns. 

The new cars are finished in ash, with bronze trimmings, 
and have ceilings of decorated birch. They are mounted on 
Brill No. 2r-E trucks. The general dimensions are: Length 
over the end panels, 20 ft. 7 ins., and over the crown pieces, 
30 ft.; from the panel over the crown, 4 ft. 8 .½ ins.; width over 
the sills, including the facing, 6 ft. II¼ ins., and over the posts 
at the belt, 7 ft. 9 ins.; sweep of the posts. 5 ins.: centers of 
posts, 2 ft. 7 ins.: side sill size, s¼ ins. x 6 ins.: end si ll size, 

MUSKOGEE CAR, OPEN 

4¼ ins. x 6 ins.; sill plates, ¾ in. x 8 ins.; thickness of the 
corner posts, 3;¼ ins., and of the side posts, 3;Vs ins. ; -length of 
the seats, 33.½ ins., and width of the aisles, 18 ins.; height of 
the steps, I4 ins., and of the ri sers, r2 ins. The No. 21-E 
trucks used have a wheel base of 7 ft., and 33-in. wheels. The 
furnishings include Brill sand boxes, "Dedenda" platform 
gongs, angle-iron bumpers and reversible seats, wi th corner 
grab handles. 

A NEW CANOPY INSULATOR 

To obviate the many ceiling fires, due to defective insulation 
on the joint where the wires project through the floor or wall 

SECTION OF CANOPY INSULATOR 

and make connection with the wires of the electrolier, the Mica 
Insulator Company, of New York, has placed on the market a 

EXTERIOR OF CANOPY INSULATOR 

new insulator known as the •·young" canopy insulator. It is 
claimed by the manufacturer that this is an improvement over 

the present ring fo rm of canopy insulator 
which does not give protection at the most 
vi tal point. The flange of the "Young'' in-
sulator also gives perfect protection to the 
brass canopy from the surface of the cei ling 
or wall, thereby removing any possibility of 
a short-circui t between the two conducting 
wires, between either of the conducting wires 
and the canopy, or between the wires through 
the canopy to the ceiling. 

The new insulator is made from the well­
known material micanite, made up from large 
laminations of mica, and molded with both 
flange and taper into one solid whole. 

It is stated to be the only canopy insulator 
which is absolutely firep roof, and also the 
only one which insulates the canopy from the 

ceiling and from the service wires as well. It has been ap­
proved by the National Board of Fire Underwriters. 

W. L. Stehlau, general manager of the Springfield & Xenia 
Traction Company, has arranged with the Dayton & Xenia 
Traction Company to operate through service from Springfield 
to Dayton by way of Xenia, Ohio. 
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RAILWAY CUT-OFF SAW 

The improved automatic cutting-off saw (No. 6), shown in 
the accompanying illustration, has been designed by the A meri­
can \Voodworking Machinery Company, of New York, for 
cutting off lumber square in all kinds of woodworking fac­
tories. The ease with which the saw is operated should recom­
mend it to all parties wanting a machine of this kind. 

The main frame is very compact and is cast in one solid cast­
ing with internal ribs, and the guide rails that the rolls in car­
riage revolve on are steel, securely bolted to the main frame. 
The saw arbor is made of steel and journaled in long self-oi ling 
boxes cast solid to the sliding carriage, whi ch is moved to do 

AUTOMATIC CUT-OFF SAW 

its work by friction drive operated by the foot treadle at front 
of the main frame. 

There are four changes of feed for the saw to travel, 13 ft., 
20 ft., 28 ft. and 35 ft. per minute. These changes are con­
trolled by the hand lever at the right of operator. The foot 
tre'adle controls the length of travel of saw from 2 ins. to 26 

AUTOMATIC CUT-OFF SAW 

ms. As soon as the foot treadle is released the saw carriage is 
returned by the weight of the tightener on the belt. By this 
arrangement the operator, having the use of both hands, can 
more readily handle the stock. In this way double the amount 
of stock can be cut as compared to the old style machines, where 
the saw is drawn forward by hand, or the old style foot treadle, 
where the movement of same is about the same as the saw car­
riage trave,ls. 

The table is o·f iron, provided with a cut-off gage, which can 
be used either in the front or the back of the tab le, as shown. 
An endless belt 53/2 ins. wide is furnished with each machine. 
There are sub-brackets attached to the main frame with' holes 
drilled in them for attaching wooden extensions. 

The builder furnishes one 16-in. diameter saw and necessary 
wrenches, and tight and loose pulleys, self-oiling, 12 ins. x 6 
ins., running at 490 r. p. m. The size of the table is 333/2 ins. x 
25¾ ins. Its capacity covers 2-in. stock up to 26 ins. wide, and 
a 16-in. saw will cut through 5 ins. in thickness. ~ S 

11 J 
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AMERICAN CARS FOR ZANZIBAR, SOUTH AFRICA 

Ten of the larger and eight of the smaller cars illustrated 
have late ly been shipped to the Zanzibar Railroad Comparly, of 
Zanzibar, Africa, by the J. G. Brill Company. Zanzibar is a 
city on the island of the same name near the western coast of 

South Africa, about 200 miles north of Cape Town. 
T his city has a population of about 100,000, and 
does considerable export business in ivory, rubber, 

OPEN HORSE CAR 

skins, cloves, etc. T he island is an English protectorate, with 
an area of 625 sq. miles. 

The ten double-truck cars are for use with steam dummies, 
and the eight cars on gear trucks will be drawn by horses. 
There were also two closed horse cars especially fitted up for 
private use. The double-truck cars measure 22 ft. over the 
crown pieces and are 5 ft. wide over the sills. The roofs are 
simply constructed and arranged to be readily removed, and 
the seats are also removable. The cars are mounted on freight 
trucks of the builder's manufacture. The weight of the car 

OPEN STEAM CAR 

and the trucks is 8770 lbs. The length of the short cars is 13 
ft. 8 ins. over the crown pieces, and width over the posts, 5 ft. 
The curtains of both styles of open cars are arranged to be 
raised or lowered from one end by means of ropes with pulleys. 
These cars are mounted on Brill gear trucks with 6-ft. wheel 
base. The "private" closed cars are 14 ft. over the end panels, 
21 ft. over the crown pieces and 5 ft. wide over posts at belt. 
There are five windows to each side, arranged to drop into wall 
pockets. The interiors are finished in cherry and ash of nat­
ural color, and the ceilings have carline finish. The cars are 
furnished with wicker chairs and the floors are covered with 
carpet rugs. They are also mounted on Brill gear trucks with 
6-ft. wheel base. 
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INDESTRUCTIBLE PACKING 

Porter & Berg, of Chicago, have recently been appointed 
sales agents for the Rogers journal packing throughout the 
United States and Canada. This packing is composed of equal 
quantities of very fine, long, hair-like steel shavings and the 
best grade of cotton waste mixed together by spec ial ma­
chinery. W hen once mixed, the steel shavings cannot become 
separated from the cotton waste, as the character of the ma­
terials and the method of mixing prevent this. The steel shav­
ings are very elastic and give the necessary spring to the waste 
to sustain its weight when saturated with oil, and hold it firm ly 
up against the journals without packing the journal tightly, as 
is the case when wool or cotton waste is used. 

This packing wi ll not become covered with the metallic in­
crustation, where in contact with t he journal, which soon forms 
on other packings, and is so fata l to proper lubri cation 
and the cause of a majority of all hot boxes. 

To those who are not acquainted with the results ob­
tained from the use of thi s packing, there may at first 
be some doubt about the wisdom of using a mi xture 
containing steel shavi ngs in journals. lt is claimed. 
however, that this doubt ha s in every instance been dis­
pelled after such parties have a more intimate knowl­
edge of and experience with this packing, and that it 
will not injure the bearings or cause any wear on them. 

Both cotton and steel are condu ctors of heat and con­
vey the heat away from the journal into the oi l and 
keep the oil limpid in cold weather. The steel shavings 
act as a filt er, thus cleansing the oi l, and by their elas-
ticity keep the waste from falling away from the jour­
nal. The cotton waste has a strong capillary attraction 
and draws the oi l from the box up to the journal and 
insures a constant and even lubrication. On the con­
trary, woole11 waste is a non-conductor of heat, has not 
as strong a capillary action as· cotton, and when satu­
rated with oil becomes soggy and will not stay up 
against the journal, thus necessitating constant atten­
tion and frequent renewals. 

This journal packing is said to keep in good condition 
in the journals for from fifteen months to two years, 
or longer, according to conditions. This makes a great 
saving in labor, oil and waste, as ordinary wool 
was te packing has to be renewed many times a year 

' ' 

~·~. 

and requires frequent attention, and for every pound of wool 
waste thrown away about 2 pints of oil is lost. In order to 
keep the wool waste up against the journals it is necessary also 
to crowd at least twice as much of it into the journal box as is 
required when Rogers' packing is used. 

As a positive evidence of the durability of this packing, the 
following is cited: E ngine No. 969 on the Illinois Central 
Railway was packed with th is journal packing for an endurance 
test, and made 210,000 miles, going through the repair shop 
twice during duration of test, and used the same packing for 
entire mileage. This road has used the packing for over seven 
year s and has had no trouble with hot boxes caused by de­
fect ive packing. 

•• 
BLUE PRINT WASHING AND DRYING MACHINE 

C. F. Pease, of Colmnbns, Ohio, has designed a machine for 
reducing the cost and labor of producing large quantities of 
blue prints, and to do away with the large washing tanks and 
drying paraphernalia usually occupying a great deal of space 
in a blue print department. The construction effects great 
economy in floor space, avoids wet, sloppy floors, and thor­
oughly dried prints are secured in much less time than by the 
old process. 

T he washing of the prints is accomplished by a spray of run-

ning water flowing over the treated side of the paper only, re­
moving the surplus ferroprussiate in the quickest time pos­
sible. Prints are not soaked through as in the old process, as 
the water 'coming in contact with one side of the paper only, 
and for but a very short time, leaves it in a condition to dry 
in about one-third of the time usually required. Therefore the 
delivery is greatly expedited. 

The print is placed on the drying rod before washing and 
remains there during the entire process of washing, wiping 
and drying, making it unnecessary for the operator to wet hi s 
hands. He can therefore work to and from the printer and 
washer without difficulty, washing sheets as fast as printed, as 
the time required at the machine is but a fraction of a minute. 
As it hangs in the washing tray on the drying rod the water 
flows down both sides of the douhled print, half of it on the 
side toward the operator and the balance bet ween the print and 

~\ 

INDESTRUCTIBLE PACKING 
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STEEL SHAVINGS BLUE PRINTING MACHINE 

the back of the tray. \Vhen the front portion of the print in 
view of the operator is completely washed the balance is al-
ways in the same condition. , 

The surplus water is removed by a device which wipes the 
print as it is moved upward out of the way on the drying 
chains. As the next print is pulled through the wiping device 
the previous one is carried st ill higher and over the top, and 
finally downward until it is automatically stripped from the 
chains of the machine, falling into a drying rack, from which 
the dry prints may be removed as required. The const ruction 
of the machine is of a very rigid, light, cast-iron frame work, 
thoroughly braced and supporting the washing, dripping and 
drying devices, making a completely self-contained and port­
able machine, and occupying but small floor space . 

The washing tray, guard and pan are made of e:xtra heavy 
galvanized iron, reinforced and supported by galvanizecl mal­
leable iron fittings, especially designed for the purpose. The 
upper frame carrying the small sprockets arnl chains is of iron 
tubing, well braced aml secured to the main frame uf the ma­
chine, and provided with screws for a<ljusting the chain. T he 
spray is through brass tubing properly guarded by a copper 
shield to direct the spray where required. The drying rods, of 
which a sufficient number are supplied to meet all require­
ments, are of the best air and kiln-dried maple, are varnished, 
polished, metal tipped amt provided with rubber separators. 
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FINANCIAL INTELLIGENCE 

WALL STREET, March rs, 1905. 

The Money Market 
Ther e were no important changes in the local money market this 

week. The tone continued easy, and, if anything, the tendency of 
rates was toward a lower level, despite the preparations making 
fo r the payment of $13,500,000 of government funds by the de­
pository banks, and the demand for funds in connection with the 
flo tation of various railway bond issu es, chief of which were the 
$6,000,000 Long I sland Railroad refunding 4 per cent bonds, guar­
anteed by the Pennsylvania Railroad Company, and the $5,000,000 4 
per cent gold bonds of the St. P aul, M inneapolis & Manitoba Rail­
road, which a re guaranteed by the Great Northern Rai lway Com­
pany. As in the previous week, th e inqu iry for accommodations was 
confined la rgely to the call money market, borrowers generally con­
tinu ing to draw their requirements from th e open market rather 
than to pay the prevailing rates fo r time contract s. As a result, the 
rates fo r demand money held relatively firm, practically a ll the busi­
ness being transacted at from 2½ to 4 per cent, the ruling 
rate fo r the week being 2¾ per cent. In the time loan 
department business was practically at a standsti ll. The banks con­
tinued to hold rates fo r a ll fi xed periods at last week's level, but 
there was no disposi tion on the part of bor rowers to enter the 
market at the present t ime. In some instances maturing loans were 
renewed at the old rates, while in others they were p romptly liqui­
dated. A t the close the market was extremely dull and easy at 3 
to 3¼ per cent fo r sixty and ninety days, and 3¼ to 3½ per cent 
fo r four to six month s. Loans fo r over the yea r were negotiated 
at 3½ per cent on fi r st-class collateral. T he weekly statement of 
averages issued by the banks on last SatL~rday was favo rably re­
ceived. T he changes in the principal items were insignificant. 
Loans decreased $1,505,000, presumably due to the shifting of loans, 
or to liquidation of bond holdings. Instead of an expected de­
crease in cash, the banks gained the small sum of $312,400. De­
posits were $2,30.i-,200 smaller than in th e preceding week. Reserve 
required decreased $576,050, which, added to the gain in cash, 
brought about an increase in th e surplus reserve of $888,450. T he 
surplus is now $9,278,150, against $29,937,075 in 1904, $1 ,024,000 in 
1903, $3,112,900 in 1902, $10,002,600 in 1901 , and $2,686,425 in 1900. 
Apart from the reduction in the Bank of E ngland's discount rate 
to 2½ per cent, there were no important changes in the fo reign 
money markets. T he action of the Bank of E ngland directors was 
taken as an indication that an easy monetary situation abroad is 
expected fo r some time to come. A t the close sentiment in the 
local ma rket was rath er mixed. In some quarters it was said that 
the stiffening of rates at all the inter io r citi es, as a result of the in­
creased activity in spring trade, would soon be refl ected in firm er 
rates here, but on the other hand it was believed that the market 
would not advance much above the present level of rates. T his 
latter bel ief was based upon the attitude of fo reign bankers, who 
are ready to take advantage of any app reciable increase in rates, to 
place large amounts of fo reign funds in the local market, against 
exchange t ransactions. 

The Stock J\\arket 
T here was a decided improvement in the local securities market 

this week. Trading was considerably more animated, and prices, 
with few exceptions, ruled substantially above those prevail ing at 
the close of last week. Early in the week trading was only moder­
ately active, and prices displayed more or less irregularity as a re­
sul t of profit-taking sales. Later on, h owever, sentiment became 
more ch eerful, and prices advanced sharply on the announcement 
of the r eduction in the Bank of England discount rate to 2½ per 
cent, which was taken to mean that th e managers of that institution 
were of the opinion that a period of cheap money abroad was at 
hand. T he local money market also continu ed easy, and there was 
nothing in the statement of the New York banks to indicate any 
appreciable change in rates . T his, togeth er with the improved rail­
road earnings fo r the first week of March, and the gratifying re­
ports from the Western traffic managers, imparted pronounced 
strength to the entire market, which was continued up to the close 
on Satu rday. There. were no unfavorable developments over Sun­
day, and at the beginning of the present week the upward m ove­
ment was continued, many issues making new high records. Note-

worthy st rong features were Reading, the Vanderbilt issues, Louis­
ville, Baltimore & Ohio, Norfolk & Western, Lackawanna, Union 
and Southern Pacific. On Tuesday the advancing tendency was 
checked. T he announcement that P a ris bankers had ordered the 
adjonrnment of the negotiations for a new Russian loan, was fol­
lowed by heavy realizing fo r foreign account, which carried prices 
off sharply. I n several instances, however, decided strength was 
shown, especially in Delaware & L ackawanna, which touched 400, 

a gain of 23 points since Monday, and in American Smelters, 
which crossed par. 

T he stockholders of the P ennsylvania Rail road have authorized 
the directors to issue $50,000,000 bonds, making the total amount 
to be put on the market, $100,000,000. They will probably bear in­
terest at the rate of 3½ per cent, and will be convertible into stock 
at 150. T he bond market was fa irly active and firm. 

T he local traction issues were neglected, but prices generally 
held fi rm. 

Philadelphia 
T here was a material fa lling off in the dealings in the local mar­

ket fo r t raction stocks th is week. T rading included a larger num­
ber of issues, but in most instances the individual totals were cm1-

siderably smaller than in the preceding week. At the opening the 
market developed weakness, especially in the speculative stocks, 
but toward the close prices responded to the improvement in other 
quarters of the market, and in many issues the early losses were 
fu lly recove red. United Gas & Improvement was the principal 
feature of the trading, both as regards activity and price fluctua­
tions. At the opening the stock was under pressure, the price de­
clining a point to IIS ½ on moderate deal ings, but later there was a 
sha rp rally to II7¾ , on the declaration of the quarterly dividend 
of 2 per cent and on buying by th e pool. In the subsequent deal­
ings there was sell ing by the speculative element, which caused an­
other reaction to IIS ¼, but at the close an active buying movement 
developed, which lifted the price to l 16¼ , or within Ys of last 
week's closing figur e. About 25,000 shares of the stock were dealt 
in. Pressure was also brought to bear in P hiladelphia Com­
pany common and P hiladelph ia E lectric, the first named declining 
to 43½ and the latter to 10½ . In the last half of the week, how­
ever, both issues displayed strength, P hiladelphia common advanc­
ing to 45, or nearly a point above last week's clos ing, while Phila­
delphia Electric rose to ro¼. Philadelph ia Traction was quiet but 
strong, about rooo shares selling at 99¼ to roo, an advance of ¼. 
Philadelphia Rap id Transit was fa irly active and irregular. From 
29¾ at the opening, the price ran off to 291/s, but toward the close 
there was a recovery to 30, the final t ransaction taking place at 
29}&. Upwards of 9000 shares changed hands. Other transactions 
included Fairmount Park Transportation at 22½, Union Traction 
at prices ranging from 58½ to 58¾ , Consolidated Traction of N ew 
J ersey at 82¼ to 82¾ , United Traction of Pittsburg preferred at 
49¼, American Railways at 53¼ to 52¼, Reading Traction at 30, 
and U nited Railways & Improvement of San F rancisco at 801/s. 

Chicago 
A meeting of the directors of the M etropolitan E levated R ail­

road Company h as been called for next Monday, when the reports 
of the committee appointed to recommend a successor to Mr. Mc­
A llister, as president of the company, will be received, and it is pos­
sible that a new pres ident will be chosen before the annual meet­
ing of the stockholders on April 4. Several names a re under con­
sideration, including that of V ice-President H igginson, but no de­
cision will be reached until after the retu rn of F. A. D elano. 

Although the contest fo r control of the company continues, it is 
said that an agreement between the contending interests is not im­
probable. Nothing official is obtainable at this time, but lead­
ing interests on both sides a re said to have intimated that the mat­
ters in dispute will be adjusted before the annual meeting. 

The feature of the market for st reet railway issues this week has 
been the strength displayed by the variou s elevated railroad stocks 
on the reports of a renewal of the negotiations for the merging of 
the various properties. T he leading feature was the activity and 
strength in Metropolitan issu es, the common advancing to 24 and 
the preferred to 66. T he advances in these issues were partly due 
to the operation of the cars of the Aurora, Elgin & Chicago 
over the Metropolitan tracks into the new terminal at Fifth Ave­
nue. Chicago & Oak Park Elevated was strong, sales taking place 
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at 6½ to 6%. Earnings of the company are very gratifying, and 
it is expected that the operations of the road for the present six 
months will be sufficient to wipe out the deficit of the last six 
months, and that the ea rnings for the fiscal year will show a small 
surplus. Northwestern Elevated common held firm aroimd 24½, 
while several hundred sha res of the prefer red brought 62 to 6r¾. 
South Side Elevated was strong a nd a point higher, sales being 
made at 96 and 97. Very little interest was manifest in the stocks 
of the surface roads, but prices rnl ed firm. Chicago U nion rose 
from 12 to 12¼, in sympathy with the strength of the stock in the 
New York market, and small lots of the preferred sold at 50. W est 
Chicago broke from 63 to 60. In the bond department transactions 
included $4,000 North Chicago 5s of 1909 98¾, 3000 North Chicago 
4½s at 95, and $ro,ooo Northwestern Elevated 4s at 95¼. 

Other Traction Securities 

Trading in the Baltimore market was upon a much smaller scale, 
but prices generally h eld firm at n ear last week's closing fi gu res. 
The United Railway issues, although considerably less animated, 
continued to furni sh the prominent fea ture of the trading, both as 
regards activity and price movements. Early in the week heaviness 
was di splayed in all three issues, due, in part, to the cessation of 
aggressive buying of the income bonds on reports of an amicable 
settl ement of the questions at issue between the management of 
the company and the income bondholders committee. No con­
firmation of the r eport was olJtainable. The stock opened ¼ lower 
at 16½, and declined further to 16¼ on fairly acti ve trading. 
Later on there was an advance to 17, but at the close profit-taking 
carried the price off to 16½, or ¼ below th e previous week's close. 
The income bonds also opened fractionally lower at 67%, and grad­
ually eased off and closed at 67, a loss of ¾. The 4 per cent bonds, 
however, displayed decided strength and ended the week with a 
small net gain at 94¼. Total transactions in the stock aggregated 
15,000 shares, while upwards of $525,000 of the incomes, and $80,000 
of the 4 per cent were traded in. Other transactions included 
$rr,ooo Charl eston Railway & Electric 5s at 94¼ to 94, $5,000 
Augusta Street Railway 5s at 104½, $130,000 Norfolk Railway & 
Light 5s at 94¾, Atlanta Street Railway 5s at ro6½, Charleston 
Street Railway 5s at ro6,¼, Washington City & Suburban 5s at 
120%, City & Suburban 5s at 114¼, North Baltimore Passenger 
Railway 5s at 121, and Central Passenger 5s at rr7. In the Boston 
market interest centered almost exclusively in the Massachusetts 
Electric issues, both of which displayed decided activ ity and 
strength. The common, on purchases of nearly 4000 shares, ad­
vanced from r6¾ to 19¼, whi le the preferred rose from 62½ to 
65 on the exchange of nearly 3000 shares. There was no news to 
account for the sharp advances in these issues. Boston Elevated 
was also strong, the price rising from 155 to 156 on limited deal• 
ings. W est End common was unchanged, with sales between 97 
and 98, but the preferred rose to and closed at rr6, a small gain 
over last week's final price. O n the New York "curb" the principal 
feature was the activi ty and wild fluctuations in Interborough R apid 
Transi t . Opening at 210, the price ran off to 203¼, but later on, 
the strike being declared off, the price advanced sharply to 221, an 
extreme gain for the week of II points. In the fin al dealings, how­
ever , there was renewed selling, which resulted in a r eaction to 214, 
from which it rallied only a point. About 20,000 shares were dealt 
in. Other transaction s included 700 Washington Railway & E lec­
tric common at 34 to 341/s, $100,000 Washington & E lectric Rail­
way 4s a t 89½ to 89¾, $20,000 North Jersey Street Railway 4s at 
Sr¾ flat , $35,000 J ersey City, Hoboken & Paterson 4s at 791/8 
flat , 900 shares Public Service Corporation stock at 128, $40,000 
certificates at 77¾, and $50,000 5 per cent notes at 98 and interest. 

A urora, E lg in & Chicago securiti es attracted a g reat deal of 
attention in Cleveland last week on account of the opening of the 
road into th e heart of Chicago. The bonds are held in a pool in 
Cleveland, but within th e past two weeks several hundred thou­
sand dollars worth have been so ld at a range of fro m 80 to 86½. 
A considerable amount of th e common stock has sold in small lots 
at ro, while the preferred had one small sa le at 65; holders are now 
asking 90. Detroit United advanced from 79¼ to 83 on the pre­
diction that · the dividend will be increased ne xt quarter. Toledo 
Railways & Light advanced to 26, also on dividend rumors. 
North ern T exas Traction advanced to 5r¼; another dividend in­
crease predicted. Several lot s of Western Ohio 5s sold at 78, an 
a<]v ;111q; from 7(>¼, Al Cincinnati, Ci ncinnati Street Rail\\' ay art-

vanced to 149 on several sales. Cincinnati, Newport & Covington 
preferred advanced to 93¾, while common sold at around 32½. 

Security Quotations 

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

March 8 March 15 
American Railways . . . . .. . . .. .. . . . .. . . . . . . . .. . . .. . .. . .. . . . .. . . .. .. 52½ 52½ 
Boston Elevated ............ , , .................................... 155 155 
Brooklyn Rapid Transit .. .. .. . . . .. . . . .. .. .. . .. .. . . .. .. .. . .. . . . .. . 66 66¾ 
Chicago City ...................................................... 198 a199 
Chicago Union Traction (common).............................. 11¾ 12¼ 
Chicago Union Traction (preferr ed).............................. 48¼ 47¾ 
Cleveland Electric . . .. . .. . .. . . . . . . . . . .. . . . . .. .. . . . . .. . . .. .. .. . . .. . 82½ 82½ 
Consolidated Traction of New Jer sey ............................. 81 81 
Consolidated Traction of New J ersey 5s .......................... 110¼ 110¼ 
Detroit United ................... ., , . .. .. . . .. . .. . . . . . .. .. .. .. . .. .. 80 81½ 
Interborough Rapid Transit ..................................... 209 214 
Intemational Trac tion of Bnfialo ........................ ,........ 29 
International Traction of Buffalo (preferred).................... - 64½ 
International Traction of Buffalo 4s............ ... .. .. .. .. . .. .. .. 81 81 
Manhattan R ailway ............... ................................ 171½ 171 
Massachusetts Electric Cos. (common).......................... 17¼ a18½ 
Massacht1setts E lectric Cos. (preferred) ......................... 62 a64½ 
Metropolitan Elevated, Chicago (common)...................... 22½ 23 
Metropol itan Elevateci, Chicago (preferred)..................... 64½ 65 
Metropolitan Street .............................................. 122¾, 122½ 
Metropolitan Securities .. . . . . . . .. .. . .. . . . . .. . .. . . . .. . .. . . .. . . .. . . 84% 84¾ 
New Orleans R ailways (common)................................ 3½ 3½ 
New Orleans Railways (preferred)............................... 14 14 
New Orleans R ailways, 4½s...................................... 81 81 
North American .................................................. 102 103 
North J ersey Street Railway ..................................... 23 23 
Philadelphia Company (common)................................ 43½ 46¾, 
Philadelphia R apid TraJ1 sit .. .. .. .. . . .. . .. .. .. . .. .. .. .. .. . .. . .. .. 29¼ 29¾ 
Philadelphia Traction ............................................ 100 100 
Public Service Corporation 5 per cent notes..................... 97¾, 97¾ 
Public Service Corporation certificates ..... .. .................... 72½ 72 
South Side Elevated (Chicago) ................................... 94 a95 
Third Avenue . , ................................................... 131½ 130 
Twin City, Minneapolis (common) .... .. ........................ 109 109 
Union Traction (Philadelphia).................................... 58½ 58¾ 
West End (common) ............................................. 97½ 98 
West End (preferred) ............................................. 115¼ 115¼ 

a Asked. 

Iron and Steel 
The "Iro1) Age'' says the outlook continu es very cheerful in all 

directions. Considering the very heavy tonnage placed earlier in 
the year in pig iron, the buying has been very good in such widely 
distant point·s as New England and Chicago, Philadelphia and 
Cincinnati, and the market is firmer. This is particularly true of 
New England, where the announcement of an ~dvance of fifty 
cent s in the prices of Buffalo irons is to be especially noted since 
that producing point has been r elatively low in that particular ter­
ritory. 

STRIKERS SEEK OLD PLACES IN NEW YORK 

Discredited by their national bodies, th e loca l leaders in New 
York of the Brotherhood of Locomotive Engineers, the Brother­
hood of Locomotive Firemen and the Amalgamated Association of 
Street Railway Employees of America, under which the employees 
of the Interborough Rapid Transit Company of New York were 
organized, became conciliatory. Friday morning saw a rush of ex­
employees to the company's officers for rein statement. All of 
them hav e to fi ll out formal application blanks. as though they 
had never had any connection with the company. On these blanks 
they must put down where they were last employed. Those who 
are taken back lose their seniority. 

Grand Chief ·warren S. Stone, of the Brotherhood of Locomo­
tiye E ngineers, in di ,cussing the situation, sa id that the action of 
the strikers was in direc t violation of the laws of the order, and 
th at th ey had repudiated thei r agreement with the general body. 

"This action was taken," said Mr. S tone, "to show the public 
that we wi ll not countenance any man Yiolating !tis agreement 
a11d a llowing him to remain in th e organization. \Ve have 172 
bodies in th e Brotherhood th roughout the country, and we can­
not afford to allow our well-established reputation fo r int egrity to 
he besmirched by any unwarranted action of a particular su b­
divi sion. All the employees nf the company, from the oniccrs 
down, \\'ho remained faithful have heen yotcd t\\'o week s' addi­
tional pay hy the directors in r ecognition of their loya lty. 
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ANNUAL REPORT OF THE UNITED RAILWAYS COMPANY 
OF ST. LOUIS 

The fifth annual report of the United R ailways Company, of 
St. Louis, h as just been published. President Murray Carleton, in 
reviewing the events of the year en ding Dec. 31, 1904, r efers 
to the termination of the lease of the road on Oct. 29, 1904, by the 
St. L ouis Transit Company, and the r eassumption of the property 
by the United R ailways Company. During the year the compan y 
purchased 450 new cars. The improvements recommended by Mr. 
Carleton a re the erection of a new wood-working ship at a cost not 
to exceed $40,000, and of a new ca r· house on Kossuth Avenue at 
the sam e expen se. Generally speaking, the condition of the com­
pany is good, and it is the expectation of the managers that its 
present condition and degree of efficiency can be maintained and 
improved out of ea rnings. With thi s end in view it is proposed to 
renew some ro miles of track this yea r , and pay for the cost of re­
n ewal out of ea rnings. The following is a summary of the business 
of th e company during the last four yea rs: 

1904 1903 1902 1901 
Earnings from operation and 

other in come ............. $9,977,564.17 $7,295,847.38 $G,452,218. 90 $5,783,912.72 
Operating expenses and 

taxes ..............•....... 5,751,066.65 4,513,514.57 3,967,721.32 3,692,400.58 

Gro ss ineome, less operating 
expen ses and taxes ....... $4,226,497.52 $2,782,332.81 $2,484,497. 58 $2,091,512.14 

Deductions: 
Interst on funded debt, 

miscellaneous interest 
and organization ex-
penses .................. 2,446,292.36 

Net in come ................ $1,780,205.16 
Dividends . . . . . . . . . . . . . . . .. . 598,022.50 

2,257,273.22 

$525,059.59 
587,846.25 

Surplus ...................... $1,182,182.66 ........... . 
Deficit . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . $62,786.66 

VOLUME OF BUSINESS 

Revenue passengers ........ 201,316,532 147,141,429 
Transfers and passes ........ 83,974,502 63,096,679 

Total passengers .......... 285,291,034 210,238,108 
----

Car mileage ................. 37,910,484 32,535,626 
----

Percentage of passengers 
using tran sfers 39.64 

ASSETS 

40.25 

Property and Plant: 

2,165,720.44 

$318,777.14 
586,860.63 

$268,083.49 

130,830.722 
54,247,218 

185,077,940 

31,074,581 

38.68 

R ailro ads, properties and securities J urchased .... $75,732,073;10 
P acific R ailroad Company . . . . . . . . . . . . . . . . . . . . . . . . . 46.713.95 
C. B. Holmes . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7,542.16 
Construction and equipment (Exhibit "'D") ....... 13,547,745.77 

2,0-10,932.14 

$50,580.00 
576,210.00 

$525,630.00 

117,546,811 
46,449,131 

163,995,942 

29,340,361 

36.76 

Total property and plant . . .. . . . . . .. . . .. .. . . . . . . . . . . . . . . . . . .. . $S9,334,074.9S 
Preferred capital stock of United R ailways Company of St. 

Louis (70,000 shares), held by the National Bank of Com-
meree in St. Louis, trustee, for the u se and benefit of this 
company ........................................................ . 

Capital stock of the Louisiana Purchase Exposition Company, 
par valu e, $210,000 .............................................. . 

l\1:aterial and supplies ............................................ . 
Current Assets: 

Cash ... ........................................... _ .. 
Cash on deposit to pay bond coupons ............ . 
Brown Brothers & Company, syndicate managers. 
B ills receivable ..... . .............................. . 
Bills collectible ................................... . 
United States Government-postoffice department. 
City of St. Louis .......... -........ ..... ........... . 
Sundry debtors .................................... . 
F idel ity & Casualty Company of New York ..... .. 
Fidelity Trust Company of Louisville, Ky., de-

posit fo r redemption of Southern Railway Com-
pany first mortgage bonds of 18S4 ............... . 

Interest accrued on bills receivable ...... . ........ . 

$386,528. OS 
406,525.00 

1,224,000.00 
76,559.17 
45,561.02 
8,283.54 
4,407.33 
6,962.50 

75,000.00 

2,000.00 
1,388.65 

Total curre,nt assets .............................. $2,237,215.W 

Deferred Assets: 
Insurance paid in advance ........................ . 
\ Vater tax paid in advan ce ....................... . 
Prospecting fo r oil-Central Power Station ...... . 

Total deferred assets ............................ . 

Total current and deferred assets 

Total assets 

$31,552.02 
17,769.50 

25.60 

$49,347.12 

7,000,000.00 

2,100.00 
278,955.26 

2,286,562.41 

LIABILITIES 
Capital Stock: 

Preferred shares ........................ $20,000,000 
Less-R eserved for acquisit ion of cap-

ital stock of eonstituent compani es 
not purchased 16,800 $19,983,20{•.00 

Common shares ..................... ... $25,000,000 
L ess-Reserved fo r acquisition of cap-

ital s tock of con sti tuent companies 
not purchased .. . .... ....... . .... .. .. . 86,200 24,913,8<;)0.00 

Total capital stock issued .................................... . 
Funded Debt: 

Gen eral fir st mortgage 4 per cent gold 
bonds .................... ............. $42,000,000 

Less-Reserved for u nderlyi£1g liens ... 13,708,000 $28,292,000.00 
Underlyin g Liens-Bonds outstanding, schedule 

No-. 1 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 13,688,000.00 
_ St. Louis Transit Company improvement 20-year 

5 per cent gold bonds, dated Oet. 1, 1904, 
guaranteed by this company . . . . . . . . . . . . . . . . . . 10,000,000.00 

Total funded debt outstanding 
Current Liabilities: 

Dills payable-St. Louis Tran si t Compan y ....... . 
Audited vouchers and accounts payable .. . ........ . 
Unclaimed wages ...................... ............ . 
Trust Fund Certificates - Employees' savings 

deposit •.................................. . .... .. .. 
Employees' Badge Deposit-St. Louis Transit 

Company ......................................... . 
Outstanding Tickets-St. Louis Transit Compan y. 
:i'lfatured interest coupons unpaid (paid after Dec. 

31, 1904) ................... ....................... . 
Dividend on preferred capital stock outstanding 

(11/4 per cent) ............................. .. .... . . 
Southern Railway Company first m ortgage bonds 

of 1884, due and unpaid .......................... . 

Total current liabilit ies 

Deferred Liabilities: 
Interest accrued on funded debt ............... .. . 
Interest accrued on bills payable ......... .. ... ... . 
Outstanding tickets ............................ ... . 
Reserved for damages and removal of World's 

Fair terminals ................. ... ......... ...... . 
Miscellaneous accounts accrued, or accounts 

awaiting distribution ................... ......... . 

Total deferred liabilities ........................ . 

$367,331.00 
277,205.03 

3,554.30 

5,720.00 

285.65 
9,405.83 

746,525.00 

162,290.0U 

2,000.00 

$1,574,316.81 

$213,124.99 
5,021.07 

11,832.26 

55,498.98 

26,278.50 

$311,755.80 

Total current and deferred liabilities .................. ...... . 
Profit and Loss: 

Surplus, Dec. 31, 1903 ................... $229,941.25 
Less-Dividend paid on preferred stock, 

Jan. 10, 1904 ............................ 229,941.25 

Rental from St. Louis Transit Company fo r t en 
months ended Oct. 31, 1904....................... $790,251.66 

Net income from operations for November anc 
December, 1904 . . . .. . . .. . . .. .. . . . .. . .. . .. .. . . . . .. . 246,813.38 

Total net income for the year ended ,Jee. 31, 1904. $1,037,075.04 
Less-Dividends on preferred stock . . . . . . . . . . . . . . 898,455.00 

Surplus ................................. ........ .............. . 

$44,897,000.00 

51,980,000.00 

1,886,072.61 

138,620.04 

Total liabilities . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . $98,901,692.65 

In addition to the above tables, the r eport ,contains ~ list of the 
underlying lien s, a summary of income for the years ending Dec. 31, 
1904 and 1903 ( ten months by St. Louis Transit Company and two 
months by United R ailways Company of St. Louis ) ; a table of 
traffic statistics, showing the revenue passenger s, passes and trans­
fers; construct ion and equipment expenses from the organization 
of the company up to and including D ec. 31, 1904, and cost of addi­
t ions, acqu isitions, betterments and improvem ents fo the properties 
and lines of rai lwav of the United Railways Company of St. Louis 
made by th e St. Louis Transit Company and United Railways 
Company of St. Louis fo r the year. 

-----<►·♦----
T he one hundred and ninety-fifth m eeting of the American 

Insti tute of E lectrica l E ngineer s will be held a t the chapter 
room, Carnegie Hall , 154 West Fifty-Seventh Street, New York, 
on F riday, March 24, 1905, at 8 :rs p. m. The following papers 
will be presented and discussed : 

r. "Line Construction for High-Pressure Electric Railraods," 
by George A. Damon. 

2. "High-Pressure Line Construction for Alternating-Current 
Railways," by Theodore V arney. 

3. "Application 0£ }Iigh Pressure to E lectric Railroads," by 
Ernest Gonzenbach, -
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HIGH-SPEED LINE FROM NEW YORK TO NEWARK~ 

Every year reports are circula ted about th e probable use for 
electric railway purposes of the bed of the Morris Canal, in New 
J ersey, should th e Legislature of that State dec ide to abandon th e 
waterway. In order fully to acqu aint the public of it s att itude to­
ward thi s matter. the Public Service Corporation of New J er sey, 
through its president , T homas N . McCarter , has issued a state­
ment concerning the use to which th e property would be put if it 
were acquired by that company. According to M r . McCarter, if a 
bill is passed by the Legislature authori zing the abandonment of 
navigation upon the canal, and permitting the sale of the' property 
of the canal company, and its diversion to other public uses, the 
Public Service Corporation will endeayor to acquire so much of 
th e roadbed or right of way of th e canal as lies with in the city of 
Newark, and northwesterly thereof, at least as fa r as Bloomfield. 
If the company is success fol in thi s it will proceecl al so to acquire 
by purcha·se or condemnation whatever private or r eversionary 
rights there may be in the canal bed, and devote the property t o 
subway purposes, free from grade crossing, operating therein high ­
speed trains as u sed in th e N ew York subway. Mr. McCarter is 
o f the opinion th at this undertaking would fnrnish adequate rapid 
transit to the section s of the city r eached by it, and would greatly 
r educe the time now consumed in a trip from Broad Street, New­
ark, to East Orange, Orange, Bloomfield, Glen Ridge and Montclair. 

T his right of way the company would also connect with a pri ­
vate right of way across the m eadows, which it has already ac­
quired, and build a high -speed line to and through J ersey City 
over a route al r eady surveyed, to a point where it would conn ect 
with the new tunnels now being constructed to New York City, 
thus giving a new route and dir ect connection to different parts of 
New York City from N ewark, as well as furni sh ing rapid transit 
between N ewark and J er sey City, and between the entire Hudson 
Hill and N ew York City. Mr. Mc Car ter says frankly that negotia­
tions to this end between the companies controlling the tunnels and 
the Public Service Corporation Company are now awaiting the 
result of legislation for the abandonment of the canal. for it does 
not seem feasible to carry out the schemes in any other way, be­
cause there is no other practicable entrance into Newark. 

•• 
CLEVELAND INSPECTS THE NEW YORK SUBWAY 

power to issue $500,000 more. The company has guaranteed $200,-
000 5 per cen t debentures of the East Hartford & Glastonbury line, 
which it h as a right to convert into its own stock, dollar for dollar. 
This r ests with the board of directors. The company owns lines 
to W est Hartford, to Newington, to Burnside, to East Windsor 
Hi ll , to Wind sor and Rainbow and to \Vethersfield, leases the line 
to Glastonbury, and has an intimate con nection with the Fanning­
ton line to Unionvi ll e. At \Vindsor the line for ·windsor Locks, 
Suffield and Spr ingfiel d comes in; at East Windsor Hill the line for 
E nfield and Springfield on the east side of the river comes in; at 
Newington is th e line to New Britain and beyond; at Burnside is 
the connection for :Manchester and Rockville, and connections 
south are contemplated from vVethersfield on this side of the nver 
and from Glastonbury on the east side. 

In connection with thi s sale the rumor is revived that the New 
Haven Company is still conducting negotiations for the lines in 
the vicinity of Springfield, Mass., and that a deal for these proper­
ties i-s likely to be closed soon. A sl ight variation from the plan 
of this purchase as set down in the STREET RAILWAY JOURNAL of 
Jan. 28, 1905, is proposed, however. Mentioned to be included in 
the deal now are the Springfield Street Railway, the Springfield 
& Eastern and the Woronoco Street Railway. It is said that the 
majority interest in the Springfield Company demand $250 a share 
for their holdings. 

----♦----
ANNUAL BALL OF B. R. T. EMPLOYEES 

The second annual ball of Brooklyn R apid Transit Employees 
Association, and th e closing exercises of th e educational classes 
of the association for the season of 1904-05, were held in the New 
Labor Lyceum, at Willoughby and Myrtle Avenues, Brooklyn, on 
Tuesday evening, March 14. An excellent entertainment was 
given, after which th e floor was cleared for dancing. 

Geo. F. Wolfram, trainmaster of the Brooklyn Bridge divi­
sion, opened the exercises wi th a short address. He referred 
briefly to the excellent se rvice rendered by employees in all 
branches of th e system, and grac ious ly acknowledged the debt of 
the company to the trainmen for their untiring efforts during the 
very severe winter weath er. T hen he read a report of the as­
sociation, contrasting conditions on March l, 1905, with those of 
A pril 30, 1904, which reflects great credit upon the committee on 
management of the association and especially upon Geo. W. Ed-
wards, the secret ary. 

In connection with the plans now under discussion for a subway • This report showed that on March 1, 1905. there were 4021 
at Cleveland to r elieve surface congestion in the downtown sec- members enrolled and a credit to th e association of $n,912.94, as 
tion of that city, a party of prominent financial, technical and against 2742 members on April 30, 1904, and a credit of $674.64, a 
newspaper men from Cleveland visited New York on March 14, surprising gain. Donations from the company were acknowledged 
as the guests of H orace E. Andrews and J. J. Stanlev, of th e Cleve- to the sum of $5,044.99. Since May l, 1904, a total of $7460 has 
land E lectric Railway Company, for the purpose ~f studying the been paid for sick benefits. For school purposes and in providing 
latest achievements in subway building. T he party was brought entertainments for the members of the association and their 
to New York in a special car attach ed t o the Cleveland & New friends $2,365.91 h as been expended since Oct. 1, 1904. Figu res 
York express over the New York Central Rail road. T he gen tle- of attendance a t the educational classes show mo men in the elec-
m en made a tour of investigation through the New York subway trical class under E dward Taylor, engineer of tests of the com-
lines, and left in the evening fo r Boston, where an inspection of pany ; 30 under a profess ional physical culture teacher; IO en-
the Boston subway was made. Included in the party were the rolled in civil engineering ; 30 in the band under the leadership of 
fo llowing : A. B. McNairy, president, Cleveland Chamber of th e bandmaster of th e Thirteenth R egiment, N. G., of New York, 
Commerce; F. A. Scott, sec retary, Cleveland Chamber of Com- and 40 in the English branches. 
m erce; J. G. W . Cowles, member , Chamber of Commerce; vVil- Mr. W olfram brought hi s remarks to a close by referring to 
liam J. Carter, city engineer, Cleveland ; Chas. E. Kennedy, editor, the plans of the association for the fnture. Several selections 
"Cleveland Plain Dealer;" B. F. Bower. ed itor, " Cleveland Daily were n ext r endered by the B. R. T. band. one of th e few of it s 
World ;" Edward B. Lilley, managing editor. "Cleveland Plain kind. Dr. Cardoza. of the Fou rteenth Regiment. of Brooklyn, 
Dealer ;" H enry J. ·W endenthal,, editor, "Cleveland Press;" E. R. then gave an exhibition with the foils and with broadswords. The 
Johnstone, editor, "Cleveland L eader;" Chas. A. Oti s, J r., of Otis instructor of the physical culture class then exhibited the mem-
& Hough, bankers and brokers, proprietor of the "Cleveland bers of hi s class in classic poses. An exhibition of feats of weight 
World;" Mr. A ndrews, Mr. Stanley, H. J . Davis, s_ecretary, and lifting brought this part of the entertainment to a close. Preced-
e. H. Clark, engineer m aintenance of way, Cleveland E lectric ing the clearing of the floor for dancing. several selections were 
Railway Company. rendered by the band of the St. J ohn's Orphan Home drawn up 

----♦ in the center of the h all. Among the officers of the company 
NEW HAVEN BUYS THE HARTFORD S TE present were: D ow S. Smith , general super intendent ; 'vV. B. YS M- NEGOTIAT- Graham, superintendent of th e surface division; Geo, R. Folds, 

ING FOR SPRINGFIELD PROPERTY assistant to Vice-President and General lVIanager Calderwood; W. 

T he New York, New Haven & Ha rtford Railroad Company, 
through it s elec tric railway holding company, the Consolidated 
Railway Company, has negotiated the purchase of the Hartford 
Street Railway Company, of I-Tart ford, Conn ., at a compromise 
figure understood to h ave been $285 cash per share fo r thi s stock, 
and 285 per cent for the East H a rtford & Glastonbury IIorse Rai l­
way Company's debentures. Negotiations for th e purchase of the 
system h ave been in progress fo r some time, and were delayed 
somewhat by the demand of the owners of the Hartford Company 
fo r $,100 per share. • 

Th e Hartford Company h as an anthori zecl capital of $2,000,000, 
of which $ r,ooo,ooo is issued. 211d on this it pays 6 per cent clivi­
fk nds, It has also $2,500,000 4 per cent bond s ou tstand ing, with 

0. Wood, superin tendent of the eleva ted division; F. D. Valentine. 
su perintendent of employment ; Edward Taylor, engineer of test and 
instructor o f the class of the associa tion in electricity: Henry Pis tor. 
superintendent of the Bergen S treet division: Frank Dush. super­
intendent of cross town divi sion : \Villiam Seibert, su perintell(lcnt 
of Riclgcwond div ision : lVL J . K ennedy, superintendent of Flat­
bush and Nin tli Avenue divi sion ; George Stone. superintemlent 
of East New York clivi sion; Vv. 'vV. Atwood, trainmastcr easte rn 
divi sion of the eJeyated : E. F. Ree\·es, superintendent Rronklvn 
nridge clivis ion : A. K. Stone, 1rainmaster soutlicrn rlivi~ion nf ti1e 
<>lcvated: J . R . \,Vi lliams, general for em;in of snt1thcrn rli\·i:-- inn, ;ind 
Geo. W. E dw;irds, the secretary of th e Employees' Association. 
T he eni.cr tainmcnt committee in ch;irg<> of the affairs \\'a s Ceo. \V. 
'vVnlfram, Henry Pistor .i.nd G, vV. Edward~.; , 
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NEW CARS TO BE ORDERED FOR CHICAGO 

The Ch icago City Railway Company will probably let contracts 
fo r 200 new cars th e latter part of March. The Chicago Union 
Traction Company is drawing up specifications for 60 new cars. ___ _.._. ___ _ 
THE SALE OF THE MEMPHIS SYSTEM- EIGHTEEN MILES 

OF LINE TO BE BUil T 

The sa le of the Memphis Street Railway, of Memphis, T enn., to 
Ford , Bacon & Davis, of New York, has been effected. as noted in 
th e STREET R AILWAY J ovRNAL last week. New officers were 
elected immediately after the transfer was made. Geo. H. Davis 
has been made president of the company to succeed C. K . G. Bil­
lings, of Chicago, and Thomas H. Tutwiler, one of the engineers 
ii' charge of Ford, Bacon & Davis' Nash ville office, has been 
elected vice-president and genera l manage r to succeed Frank G. 
Jones. Other changes in the management are the appointment 
by Mr. Tutwiler of E . vV. Ford as superintendent, and t?Je elec­
tion of W. H. Burroughs, for a number of yeqrs with the St. 
Loui s Transit Company, as secretary and treasu rer. The pur­
chaser proposes to carry out the new work provided for in fran­
chises recently g ranted the company. This will involve the build­
ing of 18 miles of new line. 

----+♦.-----

NEW PUBLICATIONS 

Cement and Concrete. By Lollis Carlton Sabin, B. S. C. E., New 
York: The McGraw Publishing Company; 496 pages. 
Price, $5.00 

T his is a treatise designed especially for American enginee rs, 
• cove ring the manufacture, properties and test ing of cement and 

the preperation and use of cement mortars and concretes; effect 
of variation s in manipulation of cement tests : ch aracteri stics of 
materials and methods of preparing mortar and concrete; strength 
of mortars in cohes ion, adhesion, bending, etc., and the effect of 
va riations in treatment ; the use of concrete with and without re­
info rcement. There are one hundred and six ty-one tables, mor~ 
than two-thirds of which are from original tests by the author, 
who is assistant engineer of the engineering department of the 
U nited States Army. 

----♦----
STREET RAILWAY PATENTS 

[This department is conducted by R osenbaum & Stockbridge, 
patent attorneys, qo Nassau Street, New York.] 

UNITED STATES PATENTS ISSUED MARCH 7, 19U5 

784,037. Switch for Overhead Trolley Tracks; Robert N. Cun­
dall, Hopedale, Mass. App. filed J an. 4, 1905. The switch-plate is 
mounted in a transversely slidable manner between fixe d section s 
of main and branch tracks, and provided with depending track 
sections to complete the gap between the ends of one or the other 
of the fixed tracks. and means for locking the plate in position. 

784,038. Automatic Self-Dropping Trolley Pole; J ohn Deland, 
Terre Haute, Ind. App. fi led Sept. 5, 1903. Details of construc­
tion of a trolley wheel adapted to automatically lower upon be­
coming di sengaged from the wi re. 

784,237. Electrical Rail Guard; Lewi s B. Stillwell, Lakewood, 
N. J., and Frederick R. Slater, Yonkers, N. Y. A pp. fi led Sept. 
16, 1904. Relates to the construction of a bracket for supporting a 
hori zontal .board above the third-rail. 

78--1-,238. Electrical R ail Guard; Lewi s B. Stillwell, Lakewood, 
N. J., and Frederick R. Slater , Yonkers, N. Y. T he insulator and 
base for th e guard is formed of a single casting, the guard consist­
ing of a board hori zontally supported above th e third-rail. 

78--1-,298. Construct ion of Railway Cars: George M. Brill, P h ila­
delphia, P a. App. fi led Nov. 24, 1903. The object of thi s inven­
tion is to construct a car generally of wood, so that it can be 
readily made practically fire-proof during the cou rse of its con­
struction. 

784,303. Third-Rail Electric Railway System ; Thomas J. Casey 
and Fred H. P ickles, N cw York, N. Y. App. filed Aug. r 1, 1904. 
The third-rail has a vertical contact su r face faci ng th e car; the 
guard consisting of a hinged board projecting onr the rail and 
connected to but insulated from th e same by blocks of insulating 
material. 

78--1-,357. Ci rcuit Controller for E lectric R ailway Signals; Harry · 
B. Snell, J ackson, Mich. App. fi led April 15, 1904. Two contact 
plates are connected to but insulated from the trolley wire and 
used in •connection with a switching apparatus of such character 

that either one of two devices will be actuated, depending upon 
the direction of movement of the vehicle. 

784,389. Railway Rail; Franz Bertgen, St. Louis, Mo. App. 
filed April 30, 1904. The base of the rail is slotted to receive a 
tongue on the tread of the rail. 

784,386. Car Street; Samuel M. Curwen, Philadelphia, Pa. 
App. filed Oct. 29, 1903. A "walk-over" seat providing co-operat­
ing mechanism, so that a plurality of links at one end of a seat 
actuate a single link at the other. 

784,426. Walk-Over Car Seat; Charles K. Pickles, Philadelphia, 
Pa. App. filed Sept. 9, 1903. This construction utilizes only one 
link at each end of the seat, and mechanism which co-operates with 
said links to shift the seat cu shion in unison with the back. 

784,428. Car Seat and Guard; Charles K. Pickles, Philadelphia, 
Pa. App. filed Feb. IO, 1904. An improvement upon patent 784,-
386, above. · -

784,429. Car Seat; Charles K. Pickles, Philadelphia, Pa. App. 
filed July 22, 1904. Provides a "walk-over" seat in which the back 
may be inclined at certain definite and predetermined angles to 
the seat cu shion to suit the convenience of the occupant of the 
seat. 

784,448. Trolley; John H. Thompson, Charleston, W. Va. App. 
fi led Aug. 4, 1904. Details. 

78--1- ,518. Grab Handle for Railway Cars; Samuel M. Curwin, 
Haver ford, Pa. App. filed Dec. 17, 1904. A handle for open cars. 
consisting of two vertical rods arranged parallel on each ,side of 
the stanchion and so connected with the seat that the handle will 
a lways be operative at the back thereof, and prevent passengers 
leaving the car from facing in the wrong direction. 

784,519. Grab Handle for Railway Cars; Samuel M. Curwen, 
Haverford, Pa. App. filed D ec. 17, 1904. A handle attached to 
th e car seat and reversible with the seat to either side of the . 
stanchion. 

784,520. Grab Handle for Railway Cars; Samuel M. Curwen, 
Haverford, Pa. App. fil ed Dec. 17, 1904. See preceding patent. 

•• 
PERSONAL MENTION 

MR. AUGUSTUS WOLFF has resigned as chief engineer of 
motive power of the United Railroads of San Francisco, Before 
becoming connected with the San Franci sco system, Mr. Wolff 
was wi th the Brooklyn Rapid Transit Company. 

MR. WILLIAM B. GRIMSHAW, formerly freight agent of 
the Trenton, Lawrenceville & Princeton Railroad and the Tren­
ton-Newtown Street Railway, both controlled by the New Jersey 
& Pennsylvania Traction Company, bas been appointed freight 
agent of the Philadelphia & Easton Railway, with headquarters at 
the R aubsv ille (Pa.) power house. The line traverses a country 
practically without freight faci lities, excepting at th e terminals 
and the town of Riegelsville. 

M R. GARDI NER C. SIMS has become the general manager 
of the Marine Engine & Machine Company, of Harrison, N. J., and 
New York. The company will build Armington & Sims engines 
in addition to its other products, to meet the requirements of the 
market. The original and constituent characteristics of the 
A rmington & Sims design are still the fundamental features of 
the engine, which has been steadily improved in detail as neces­
sitated by modern steam practice, since the introduction of the 
engine in 1872. Th e present patterns are all new, having been 
reproduced and perfected by Mr. Sims since the cessation of his 
services during the Spani sh-American war. Mr. Sims is well 
known in the electrical field, where his pioneer work did so much 
t c, ensure th e success of incandescent lighting 25 years ago. 

MR. H. A N ICHOLL. general manager of the Cleveland & 
Southwestern Traction Company, of Cleveland, Ohio, has been 
elected general manager of the Indiana U nion Traction Company, 
of Anderson, Ind., to succeed Mr. A. L. Drnm, who, on March l, 

became genera l manage r of the Chicago & Milwaukee Electric 
Railway Company. l\Ir. Nicholl is a man versed in steam and 
electric railway work. At one time he was superintendent of the 
Rochester R ailway Company, of Rochester, N. Y. After leaving 
thi s company he became assistant manager and treasurer of th_e 
Ithaca Street R ailway Company, the Brush-Swan Electric Light 
ComP.any and the Cayuga Lake Railway Company, all of which 
a re under one management. Among the companies with which he 
h as been connected are the Chicago & Northwestern; Natchez, 
J ackson & Columbus; Yazoo & Mississippi Valley; Illinois Cen­
tral; North Side Electric, of Chattanooga, and the Rochester & 
Sodus Bay E lectric R ailway, the construction of which h~ super­
intended. In the Indiana Union Traction system are embraced 
more than 250 miles of line. 




