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Mistakes in Hurried Locations 

THE STREET RAILWAY JOURNAL, 
114 Liberty Street, New York. 

T he selection of the route for an electric railroad, operating 
over a pri vate right of way, is a matter of immense importance, 

because mistakes in location will not only constantly affect the 
operation of a road, but they can never be corrected save by 
expensive changes in location or large stuns spent in cuts and 
fi ll s. It is surprising, therefore, to see the has~e and lack of 
care in this particular given by many interurban railway com­
panies. In many cases this is explained by the lack of experi­

ence which the projectors have had in this fie ld; again, it may 
be due to a desire to pre-empt the district entered; in any event, 
it is imprudent and in many instances costly. 

After the promoters have decided to build an electric road 
between certain points, the civil engineer with his party is 
usually sent out to survey, hurriedly, a preliminary route. 
Right at this point in the project there is likely to come in a 
race against time which is all out of proportion to the delibera­

tion shown in connection with other matters of much less 
importance in the engineeri ng of the road. Of course, quick 

work on the part of a surveying party is not to be condemned, 
but it does not stand to reason that in anything but an abso­
lutely level country the best location for a railroad can be 
selected in a single survey carried on at the record-breaking 
rates we sometimes hear of. As one civil engineer remarked 
upon hearing of an unusually rapid piece of railroad surveying : 
"If I had done as quick a job as that I would be ashamed to 
tell about it." It is true that interurban lines are sometimes 
forced to take what they can get in the way of a location rather 

than what good engineering would dictate. On the other hand\ 

In the opinion of a number of prominent electrical engineers, 
the present year will be known in the future as that of the 
single-phase motor. From the condition of an industry at the 

opening of the year it is impossible to tell the developments 
which the coming twelve months will produce, but it is certain 
that the single-phase motor, in its several forms, which have 
attracted so much attention recently, will be given that ex­
tended practical test which alone will determine its future . As 

yet, only one of the large manufacturing companies in this 
country has announced the commercial completion of this form 
of traction motor, but it is an open secret that the engineers 

of the other large manufacturers of electrical apparatus have 
been engaged for some time upon the development of a single­
phase motor of another type, and that a public announcement 

will be made of it soon, in the form of a paper to be presented 
before one of the leading engineering societies of the country. 
In addition, we have tlk two single-phase motors developer{ 
abroad, one in Germany ancl one in Italy, which have been 
described in recent issues of this paper; the Leonard system, 
proposed by H. Ward Leonard, a number of years ago, and 
taken up by the Swiss engineer, E. Huber, of the Oerlikon 
Machine vVorks, and the Arnold combination single-phase 
pneumatic motor described by the inventor in the last issue of 
this paper. In this article Mr. Arnold has given dates for the 

construction and equipment of the Lansing, St. Johns & St. 
Louis Railway, which seem to indicate that he was the first to 
equip a comme1:cial electric railway with the single-phase sys­

tem and to make actual runs over it with a motor of this type. 
To him and to all who have advocated single-phase systems, 
in spite of considerable criticism, a great deal of credit is due. 
Vie anticipate during the coming year a most interesting com­
petition on merit between all the various motors of the single­
phase persuasion, and believe that our readers will find much to 
interest them in the developments of this new type of equip­
n1ent. 

Electric Road Schedules in Cold Weather 
The recent blizzard and the exceptionally cold wave which 

has prevaile<l over all of the northeastern part of this country 
during the last week, have proved very clearly that interurban 

electric railways possess a number of advantages over steam 
railways in maintaining their schedules during the conditions 
which have prevailed. The snow-storm interfered somewhat 
with the regular operation of car s on a number of the city 
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sys tem s, owing to the difficulties in the removal of the snow. 

\Vith roads operating over their own private right of way, 
however, where the snow can be piled up on either side of the 

road, there has been little trouble of this kind. 
As an instance of the difference of immunity from snow 

between a steam and an electric railway, we mi ght cite an in­
stance which occurred during the recent blizzard on an inter­
urban road in one of the Middle States. The car, in running 
th rough drifts, kept plowing up the snow so that it became 
packed around the motor in the front end of the car, and was 
finally forced up through the trap-door over the motor into the 
car body. It came in so rapid ly that the passengers were 
driv en into the rear compartment, whi le the snow filled up the 
interior of the ca r to a height of over r ft. above the backs of 
the seats in the middle of the car. Three men with shovel s 
and others with brooms were required to clear out the hard­

packed snow. 
Prac tically every interurban railway company in the North­

ern States has now, or should have, an efficient snow-fighting 
equipment. This usually includes several nose or shear plows 

and one or more rotary snow-plows. As the motors for these 
plows, and even the bodies themselves, in the case of the nose 
and shear plows, can be used for other purposes during the 
spring, summer and fa ll months, a large amount of extra equip­
ment is not required, and the provisions for fighting snow on 
an electric road are, consequently, simpler and more complete 
than on a steam road, where spec ial apparatus has to be em­

ployed. In addition there are few track switches to become 
frozen up, and no locomotive boi lers to be chilled by the un ­
usually low temperature, and as the motors will carry a higher 

load in cold weather than in warm, electric railways are far 
better equipped for operation under frigid weather conditions 

than are their steam railroad rivals. 

Electric Power on the New York Central 
W e have already commented on the curious coincidence that 

the great contract of the New York Central for elect ric equip­
ment should have been closed on the very eve of the announce­
ment of success in traction by altern ating currents. Such 

things must necessarily happen in the_ history of any rapidly 
changing art, as when the advent of the Monitor in the Civil 

\ Var revolutionized naval architecture . But in the present 
instance, since the official s of the great r ailway must have re­
ceived information of the coming changes, and undoubtedly 

took the step of ordering direct-current apparatus only after 

full consideration of the matter in every light, there has been 
somewhat free criticism of their deci sion, and a statement of 

the r easons which led to it woul"d undoubtedly be of public in­
terest. Although the railroad officials naturally do not care to 
take the public into their counsels in a matter which would 
have evoked criticism whatever the decision, we understand 
from an authoritative source that the following considerations 

carried much weight in the final settlement of the question: 
Foremost, we judge, should be placed those larger reasons of 

policy which must of necessity be considered by a great rail­
road system. The facts, as they stand, are that the metropolis 
is now partly and is still being equipped, at expense of very 
heavy investments, public and private, with electrical rapid 
t ransit above, on and under the streets. T hi s service is by a 
direct-current distribution, so far as all the operating equip­
ment is concerned, and wi ll not be changed over to a new alter­
nating system until there shall be most weighty and conclusive 
reasons fo r a change involving so great expense. Whatever 

may prove to the advantages of alternating-current motors for 

interurban and long-distance work it is, in our opinion, long 
likely to r emain an open question whether for heavy urban 
work the alternating-current equipments should displace the 
existing ones. Now, the New York Central and its immense 
suburban system is, or should be, an integral part of the great 
network of communications about New York. It was, there­
fo re, judged unwise to adopt at the present time a system 
which would prevent free interchange of cars with existing 

lines when such ac tion should become necessary. With the 

alternating-current sys tem, as it was developed at the time the 

decision was made, this could not be done, and the company 
seemed likely to find itself, with respect to its present 

neighbors, in much the same position as if it had adopted 
a 6-ft. gage for its tracks . An interchange of motor trains 

with the elevated or subway systems of New York City 
may neve r take place, but its desirability is a question for the 

financiers and the operating managers to determine later, not 
to be settled at the present time by the engineers. At all events, 
with this possibility in mind the strategic advantage of a 
direct-current equipment was obvious and convincing, and 

even if a general change comes subsequently, it will quite cer­

tainly be deferred until the useful life of equipment bought aow 
has been in great measure utilized. 

Another consideration, we think, must have been strongly 

fe lt, and that is the need of prompt action. The railroad stood 
committed to the public in the matter of a change of motive 
powe r in the tunnels. It wished to carry out fully and 

promptly thi s public obligation, without taking any chances in 
the necessarily somewhat slow development of a new system 
of motive power. However ably such an innovation may be 
engineee red, and howeve r fully it may be guaranteed as t~ 

fi nal results, a complete success on a colossal scale and under 
exceptionally trying conditions cannot in the nature of things 

be regarded as immediately certain. Vv e think it greatly to the 
credit of the railroad offici als that they did not attempt to use 

the impending change as an exc use for protracted delay in 
meeting a public demand, but took the chances of future loss 
by re-equipment and went ahead. 

Looking at the question in these broader aspects the decision 

reached is fully comprehensible whatever may be one's judg­
ment as to the purely technical issues. Of these latter the most 
serious is that of the actual status of the alternating-current 

apparatus, taki ng into account the magnitude of the proposed 

operations and the importance of immediate action. It 
seemed, therefore, to the responsible officials of the New 
York Cent ral that fo r handling the great complex traffic of the 

sys tem as it exists at the New York terminal, the alternating­

current equipment had by no means shown immediate fitness, 

however hopeful the outlook might be. This position, we must 
admit, is well taken, in spite of our belief in the commanding 

future of alternating currents in electric traction. This judg­

ment involves no criticism of the strong advocacy and unquali­
fi ed guarantees of the alternating system on the part of big 
electrical companies. It simply voices the fact that alter~ating­

current traction on such a scale is as yet untried, and that the 
rai lway system which controls the entrance by land to a 

metropolis of hard upon 4,000,000 inhabitants is not exactly a 
conservative place in which to try it. 

This decision also sets no precedent as to future extensions 

of electric power over other parts of the system. Each will be 

judged by its surrounding conditions, just as the decision to 

equip the New York terminal was reached in the light of local 

ci rcumstances. In fact, the section from N~w Ygrk to Croton., · 
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on the Central divi sion, and that to \i\fhite P la ins, on the Har­

lem division, which are the ones to be equipped with elec tri s 

power, have been aptly termed a "direct-current zone.'' Each 

of these places practically marks the limit of the purely subur­
ban or commuter traffic on its division, and within th e zone so 
delimited the suburban traffic will be cared for by motor-ca r 

trains, operated on the multiple-unit sys tem, while the through 
r 

trains, made up largely of cars from other roads, will be hauled 

into New York by electric locomotives. T hi s plan, of course, 

would not interfere with the successful operation in the future 

of any other "alternating-current zones," and if a change at 

Croton or White Plains was necessary it could be made as 

eas ily from an alternating-current to a direct-current locomo­

tive as from steam to direct eurrent as the present plan con­
templates. 

Of the specific techni cal difficulties involved in the change 

of motive power on the New York Centra l, and considered by 
the engineering committee, the most considerable appears to 
have been the question of working conductors. T he space above 
the cars in the terminals is very limited, the clearance being 
sometimes reduced to hardly more than 4 ins., while that be­
tween the tunnel and the stacks of the locomotives, which must 
be retained in use during the conversion, is a bare 1¼ ins. 
This renders the problem of safely installing high­

voltage working conductors overhead a very troublesome 

one. If the alternating system were adopted without 

high-voltage workin g conductors the gain 111 economy 

of distribution within the zone at present to be equipped for 

electrical traction would be somewhat problematical. If the 

third-rail plan must be adopted, it is better fitted for continuous 

than for alternating currents, on account of the considerable 

virtual resistance to the latter, while to lower the tracks enough 
to give easyhead-room would require the expenditure of at least 

half a million dollars. Moreover,. both the subway and elevated 

sys tems in New York are equipped with the third rail, and if 

the interchange of traffic a lready hinted at as possible should 

ever be consummated, the cars must be interchangeable, not 

only as regards collecting devices, but also with respec t to 

clearances. In other words, an overhead collecting system in 

the Park Avenue tunnel would involve clearance problems for 

the interchangeable Interborough cars in the subway which 

would be as serious at least as those over which the Centra l 

engineers themselves had direct control. I t is, of course, 

possible that means of dodging the space difficulty could 

be found, but granting thi s, there would still remain 

a troublesome ques tion as to relations w ith abutters in 

case of the installation of an overh ead conducting sys­

tem on the Park Avenue viaduct. In the tunnels and on 

this viaduct a third rail forms by fa r the simplest means 

of getting power, although in the yards an ove rhead system 

seems to be necessary. It is most un fortunate that these diffi ­

culties of overhead construction should exist, since they tend 

to obsc ure the real issue between alternating-current and 

direc t-eurrent apparatus, and because we consider adherence 
to third-rail practice a hindrance to the development of 

large work in electric trac tion. W hen the third rail is so 

a rranged as to permit operation at high voltage or safe opera­
tion at any voltage it becomes a late ra l or overhead conduc tor , 

and eeases to be a rail. The hooded third rail meets the re­

quirements of safety fair ly well, but even it is obj ectionable 

on lines wi th grade crossin gs. However, in the case in hand 
constructura l diffi culti es exi 0 t and mus t l:e taken into cn11-

sidera tion. 

T he other technical reasons which are understood to have 

entered into the New York Central deci sions were the greater 

weight of a lternating-current locomotives, supposed to offset 

the advantages in di stri bution; the greater cost of maintenance 
of alternating apparatus and equipment, particularly in gearing, 

and the g reater depreciation of value of the alternating ap­

para tus when di scarded for change in th e art, as compared 

with the more saleable direct-current equipment. It might be 

desi rab le to take these up seriatim and consider the effect 

which each had on the ultimate decision. 

In considering the greater weight of the alternating appa­

ratus the fac t should be borne in mind that the cond itions on 

the New York Central differ materially from those of some 

other insta llations in which electric locomotives have been 

usecl. The specifications call for locomotives capable of mak­

ing a maximum of 75 m. p. h. , which, with the trains to be 
hauled, is equivalent to an average effort during acceleration 

of 2500 hp. The direc t-current locomotive selec ted has a 

weight of 85 tons, which is in excess of that required for trac ­

tion purposes, so that, other things being equal, addi tional 

weight to the locomotive, as required by th e alternating-current 

equipment, would be a detriment instead of an advantage. T he 
question of relative depreciation between direct-current and 

alternating-current equipm ent is one whi ch can be determined 

by experience only. \ Vi thout intending at all to detract from the 
admitted advantages whi ch alternating-current motors possess 

over direc t-current motors in many particul c1rs, 1t must be ad­

mitted that the design of the motor is such as to call fo r better 

insulation, and, hence, greater care in maintenance. Moreover, 

in the New York Central equipment th e direct-current motors 
adopted are of the gearless type, whereas the submitted designs 

of the alternating-current locomotives ,vere of the geared type, 

so that the question of the wear of the gears alone might have 

made a considerable difference in the total maintenance account 

of the propositions. 
The final consideration, viz., the supposedly greater deprec i­

ation due to change in the art, is one upon which there may be 

considerable difference of opinion. As a rule, in the past , 

antique elec trical apparatus has had a saleable value in inverse 

ratio to its seni ority of design. It should be remembered, how­
ever, that direct-current apparatus has now become so stand­

ardized that future machines of thi s type wi ll probably not 

differ greatly in design from those used at present. For thi s 

reason, unless we consider the ent ire direct-current sys tem as 
one which is rapidly becoming obsolete for traction work, mo­

tors of thi s size and type will have a usable value for some 

considerable time to come. On the other hand, a lternating­

current motor hi story is being rapidly made, so .hat it is not 

unlikely th at motors of thi s size might become antiquated more 

quickly than their direct-current counterparts. 

These, at least, are technical arguments for the adoption of 

direct-current apparatus, whi ch are reported to have affected 

the final decision, and which, consequent ly, a re worthy of con­

sideration. If to them we acid the larger a rguments, based on 

the general questions of p~licy and local conditions re­

ferred to above, we a re inclined to believe that thinking 

eng ineers and managers wi ll endorse the judgment of 
the engineers of the g rea t road in thei r decision in favor 

of direct-current working. If the future shall prove that they 

have underrated the as yet undemonstrated powers of the new 

alternating-current sys tems they will, at least, have erred n11 

the side of caution, and will ;.ilready 11:1 \'e promptly and fa ith ­

full y discharged their obligat ions tn the public. 
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ELECTRICAL EQUIPMENT OF THE NORTH SHORE RAILROAD 
FROM SAN FRANCISCO TO SAN RAFAEL- II 

POWER SUPPLY 

T he railroad receives its power supply a t t he standard direct­
current railway potential of 550 volts, from a main power sta­
tion at A lto, a little over 4 mil es north of Sausalito, and from a 
motor-generator sub-station at the San Rafael terminus. T he 

Alto power house is designed to receive three-phase current a t 

ALT O POW E R H OUSE, RETURN TRACK FEEl>E R I N TROUG H 
I N GROUND 

50,000 volts from the t ransmission lines of the Bay Coun ties 
Transmission Company, and a fter transforming it down to 
4500 volts, to convert it to the direct-current ra ilway voltage, by 
means of two motor generator sets. To serve as both reserve 
and auxiliary plant a modern steam equipment has been in­
stalled, consisting of a direct-connected, d irect-current railway 
generator unit, and an engine connected by means of rope drive 
to the motor-generator sets, so as to operate the inductor alter-

nators of these sets to supply alternating current to the trans­
mission line when necessary. This la tter arrangement has been 
made so that the North Shore station may be used as a steam 
rese rve for the Bay Counties system, supplying power, in case 
of a shut-down on the high-tension system, to the California 
Central Gas & E lectric Company, which is the distributing 
sub-company of the Bay Counties system in the vicinity of San 
Rafael and Sausalito. That this arrangement is a beneficial 
one to the Bay Counties system has been demonstrated many 
t imes since the Alto power. house was started up, as it has 
enabled the management to cut off the main supply from this 
part of the State during certain pa rts of the day, thus affording 
opportunity for r epairs or new work without shutting off the 
supply to customers in this section. It is also interesting to 
note that the Alto power house is the terminus of the longest 
transmission line of the Bay Counties system, it being 180 

miles from the power house at Colgate. Power has been occa­
sionally t ransmitted over longer distances by this company, 
but it has been by connecting with the lines of the Standard 
E lectric Company. 

:MAI N PO WER H OUSE 

T he A lto power sta tion is situated on the side of a hill close 
to a sa lt-water marsh and lagoon, which connects with San 
F rancisco Bay. W ater for condensing purposes is thus con­
venient, and a short siding, connecting with the main track,. 
affords facilities for deliver ing material and fuel. 

The building was designed by Dodge & Dolliver, architects, 
San Francisco, and is constructed of brick, with steel roof 
t russes and slate roof. The general dimensions of the building 
are 61 ft. x 171 ft ., and it is divided by cross partitions into a 
storage battery room, 35 ft. x 61 ft.; an engine room, 98 ft. x 61 
ft., and a boiler room, 38 ft. x 61 ft. A three-story high-tension 

PLAN AND SECTION OF POWER HOUSE 



STREET RAILWAY JOURNAL. 57 

tower, with interior dimensions of 10 ft. x 20 ft., adjoins the 
engine room at its northwest corner. There is a clear height 
below roof trusses of 19 ft. in the engine room, and of nearly 
23 ft. in the boiler room, thus providing excellent ventilation. 
The floors consist of a 6-in. layer of sand and a 6-in. layer of 
concrete. In the engine room on top of the concrete has been 
laid a select tongued and grooved r¼-in. floor with an oil 
finish. In the high-tension tower and battery room the flooring 
consists of vitrified brick laid on edge. The battery room has 
a wooden truss roof supported by a center r~w of 12-in. x 12-in. 
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BOILER ROOM 

posts. The roof of the high-tension 
tower is composed of 3-in. terra­
cotta book tile, and the partition walls 
in the tower are also constructed of 
terra-cotta tile. The walls of the build­
ing are I ft. 5 ins. thick. The general -
arrangement of the power plant and 
important details are shown in dia­
grams and half-tones reproduced here­
with. 

BOILERS 

Owing to the use of crude oil as fuel 
the boilers are set facing the engine 
room, thus placing the boiler room 
under the direct observation of the 
engineer, and, at the same time, pro­
viding space in the rear of the boiler 
room for the later addition of fuel 
economizers, should this prove de­
sirable. 

There are three Babcock & Wilcox 
water-tube boilers of the vertical­
header type, each containing 2646 sq. 
ft. of heating surface, and consisting 
of twelve sections of twelve 4-in . 
tubes, 16 ft. long, and two steam and 

DOILER FEED-WATER PUMPS; FEED-WATER HEATERS, AND 
FUEL-OIL CIRCULATI NG PUMPS I N POWER HOUSE 

water drums, 36 ins. in diameter. Two of these boilers 
are set in one battery, and the third is set singly, with 
provision for later increase in boiler capacity. There is 
a nominal capacity of 800 boiler horse-power to take care 
of 1600 ihp on the two engines at rated load. The boilers 
are fired with crude oil, and are equipped with the latest 
marine oil furnace designed by the Babcock & vVilcox Com­
pany. The bridge wall is moved to the rear of the boiler, giving 
the fornace a length of about ro ft. The burner is put in from 
the front of the boiler and reaches clear to the bridge wall, 
whence it points forward, di scharging its flame toward the 
front of the boiler, contrary to the older practice in tiring fuel 
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oil. By means of this arrangement not only is there obtained 
an increased efficiency in combustion, but also a uniform dis­
tribution of flame over all the lower row of tubes exposed to the 
furnace, greatly increasing the boiler capacity and removing the 
danger of burning out of tubes. 

CONDENSING SYSTEM 

There a re two Wheeler "Admiralty" surface condensers, 
each mounted over combined direct air and circulating steam-
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BARRIER FOR FEEDERS, ALTO POWER HOUSE 

driven pumps. The co ndensers contain respectively 1800 sq. ft. 
and 900 sq. ft. of cooling sur face, and have respective rated 
capacities of 18,300 lbs. and 9 500 lbs. of steam per hour. 

Salt water is used fo r condensing purposes, it being im­
pounded at high tide by means of a fl ood gate in a reservoir 
above the power house. Condensing water is pumped from this 
reservoir and discharged by a flume and canal to the upper end 
of the reservo ir. During high tide the hot-water is discharged 
below the dam, and a new supply of cool water is impounded. 

k 
I I 

__j__ 
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The difference in elevation between tides being from 5 ft. to 
6 ft., and high tide coming about every 1 r hours to 13 hours, 
afford a very convenient and inexpensive method of obtaining 
cool condensing water. 

STEAM AUXILIARIES AND PIPING 

Owing to the fact that there is no lift on the circulating 
pumps, except the pressure necessary to overcome friction in 
the piping, the steam consumption of auxiliaries is compara­
tively small. All of the auxiliary exhaust steam, including 
trap discharges from the reheater receivers, is led to a vertical 
Gaubert auxiliary feed-water heater, having 400 sq. ft. of 
heating surface on a rated capacity of 1200 boiler horse-power. 
\i\T ater is fed from a hot well and enters boilers at a tempera­
ture of about 190 <legs. 

It is thus seen that the amount of exhaust steam is compara­
tively small; it is all condensed in the feed-water heater and the 
heat is returned to the boilers. At no time is exhaust steam 
vi sible from the exhaust pipe _leading from the auxiliary feed­
water heater to the atmosphere. It is, therefore, evident that 
the actual fuel cost of the steam to drive the auxiliaries is but 
a small fraction of the total steam supply to the auxiliaries, on 
account of utilization of all of the exhaust: steam. Under these 
circumstances the economy of the plant, probably, could not 
have been increased had electrically-driven auxiliaries been 
installed. All steam condensed in the feed-water heater is 
drained to the filtering hot well and returned to the boiler feed. 

There are two Snow IO-in. x 6-in. x IO-in. duplex boiler feed 
pumps. One pump is of ample capacity to operate the entire 
plant, leaving the second pump as reserve. Fresh water is 
piped about 2 miles from Mill Valley, and is stored in a 50,000-

gal. tank outside the power house. • 
Mounted on the throttle valve of each engine is a vertical 

Stuts separator. The~e separators are of neat design, and, 
while having considerable receiver space, are still of light 
weight, owing to their special construction. The steam is led 
in a roundabout course through the central pipe through the 
bottom of the separator. In addition to the action of cen­
trifugal force in separating steam and water, steam is caused 
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to pass through two sets of long, narrow slots, 
making it practically impossible for any large 
body of water to pass into the engine cylinders. 

The fuel oil circulating system is that of the 
National Supply Company, of Chicago, and con­
sists of two 4,½-in. x 2¾-in . x 4-in. Snow 
pumps, mounted on a cast-iron stand of substan­
tial construction. Mounted above the pumps 
and oil heater is a receiver of ample capacity, 
which utilizes the exhaust steam from the 
pumps for heating the oil before passing to the 
burners. There is also provided a pump gov­
ernor to govern the speed of the pumps, so as to 
maintain a constant oil pressure. T he reli ef 
valve, set at a pressure slightly in excess of the 
working oil pressure, has a safeguard to oper ­
ate in case of failure of th e pump governor. 
The whole system is neatly a rranged and piped 
with all necessary drips, dra ins, etc. Oil is 
stored in a 70,000-gal. tank outside of the build­
ing, from which it is pumped under suction by 
means of the pumping system. It is foun d 
necessary in the colder weather to heat the oi l 
in the main storage tank by means of a steam 
coil; the steam pipe from the power house being 
run along beside the main suction piping, so 

MOTO R GENE RATOR SETS, ROP E DRIVE, SWITCHBOARDS AN D WIRI J\' G IN 
MAI N POWER HOUSE 

that the heat is maintained in the oi l on its way to the oil 
pumps. 

The arrangement of piping is shown in the illustrations and 
drawings. Chapman straightway double-seated gate valves and 

Chapman flanges are used throughout. Al) fittings are of 
special thickness, designed for 150 lbs. pressure. Long-radius 
bends are used wherever possible for flexibility and to reduce 
friction. 

DIRECT-CONNECTED RAILWAY UNIT AND ENGINE WITH ROPE DRIVE IN MAIN POWER HOUSE 



6o STREET RAILWAY JOURNAL. [VOL. XXIII. No. 2. 

In each boiler branch there is, in addition to one Chapman 
gate valve, one P earson automatic steam check and stop valve. 
This valve is so adjusted as to open only when the pressure in 
the boiler is in excess of the working steam pressure, and to 
close whenever the pressure in the boiler is reduced below the 

36-in. x 30-in. horizontal tandem-compound condensing McIn­
tosh & Seymour engine, driving a 400-kw Stanley railway 
generaJor. With steam at 150 lbs. pressure, and when running 
at 150 r. p. 111., this engine will develop 600 ihp at .23 cut-off. 
I t is guaranteed to develop I ihp at economical load with 14 

lbs. of dry steam, 26 ins. effective 
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The other engine is a 22-in. x 44-in. x 
42-in. horizontal tandem-compound con­
densing McIntosh & Seymour engine, 
arranged with a grooved wheel for rope 
drive. This engine has a rated capacity 
of 1000 ihp, and is guaranteed to de­
velop I ihp at economical load with 13 
lbs. of dry steam, 26 ins. effective 
vacuum. 

W IRI NG DI AG RAM. ALTO POWER HOUSE SWIT CH BOARD 

Both engines are built to withstand 
sa fe ly a continuous overload of over 50 
per cent, and temporary overloads of 
from 75 per cent to 100 per cent. The 
high pressure cylinders of both engines 
a re jacketed, and there are also supplied 
with each engine superheating receivers 
of large capacity between the high-pres­
sure and low-pressure cylinders. About 
IO per cent of the amount of steam re­
quired by each engine is condensed in 

working pressure, making it unnecessary to operate the valves 
by hand whenever putting boilers in or out of service. T he 
valve can also be closed down by hand, serv ing as a boiler stop 
valve, thus g iving in effect two valves in each boiler branch , 
whi ch can be closed whenever it is necessary to open up or 
clean the boi lers. 

T he exhaust piping is so designed that either one or both 
engines can be operated condensing or non-condensing, a lso so 
tha t either one or both condensers may be used at the same 
time, or independently. 

There is provided in the exhaust line 
from each condenser a Blake automatic 
exhaust relief valve, which is designed 
to open the exhaust passage auto­
matically and quickly to atmosphere 
whenever vacuum in the condenser 1s 
los t. 

/ 
/ 

reh eater coils and returned to the feed­
water practi cally at a temperature of the water in the boilers, 
thus adding to the economy of the plant. 

T he speed of each engine is controlled by means of a power­
ful shaft governor , situated in the fly-wheel. The governor 
operates a shifting eccentri c to which are connected the auxil­
ia ry steam valves on both hi gh-pressure and low-pressure 
cylinders. T he main dist ribution valves on both cylinders are 
connected to a fixed eccentric, as a re also the main exqaust 
valves. As the load ch anges the cut-off is varied alike on 
both cylinders, mainta ining at all times an equal division of the 
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Alterua tiu g C u rre u t Lcatl s 

On account of th e slight draft re­
quired when burning fuel oil, there is 
provided a short-guyed stack of steel 
construction. This stack is 60 ins. in 
diameter and 70 ft. in height, and while 
its rating when burning coal is com­
paratively small , it will easily develop a WIRING PLAN OF ALTO POWER H OUS E 

boiler capacity considerably in excess 
of the requirements when burning fue l oil. It has been found 
on the Pacific Coast that under ordinary conditions stacks will 
develop with oil from two to three times the boiler horse­
power given by "Kent's" rating when burning coal. 

E NGINES AND GENERAT ORS 

T he di r e~t-connected railway unit consists of an 18-in. x 

work between high-pressure and low-pressure cylinders. The 
valves are of the quick-opening grid-iron type, giving a large 
port area as well as a minimum clearance. Each engine is 
fitted with an automatic lubricating system, delivering a supply 
of oil to all wearing parts under pressure. 

A feature of special interest is the use of McIntosh & Sey­
mour compound-delaying dashpots on the larger engine that 
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CABLES LEAVING POWER HOUSE 

drives the motor generator sets. This 
comes into play when synchronous 
motors are driven as alternators in 
parallel with the transmission circuit. 
At each end of the main dashpot there 
is an auxiliary dashpot which is so 
adjusted as to require a certain inter­
val of time before the governor can 
respond to any change of load. As a 
result of this the governor is prac­
tically locked against any tendency to 
surge or hunt when operating in 
parallel with transmission or other 
circuits, and successful parallel opera­
tion is easily accomplished. 
. The rope drive connecting the 

larger engine and the motor generator 
sets consists of twenty-four 1¾-in. 
manila ropes, in stalled as two inde­
pendent transmissions of twelve ropes 

~ 
~ 

each on the American system. To prolong the life of the ropes 
there is furnish ed for each half of the sys tem a rewinder 
sheave, running loosely on the driver shaft. The tension car­
riage moves horizontally ' on an angle- iron frame between 
engine and motor generator sets. This system is installed with 
about 35-ft. centers. 

Clutches are arranged on both sides of the pulley so that the 
motor generator sets may be operated independently, or that 
either one or both sets may be driven by the main engine, thus 
furnishing direct current for railway purposes, also alternating 
current from the inductor alternators. T he clutches a re 
mechanically operated, and are of the jaw type, so arranged 
as to couple to the main shaft, so that the synchronous motors, 
when operating as generators, will always be in synchronism ; 
in other words, they clutch in only one position. 

The two motor generator sets are duplicates, each consisting 

_ )'_ 

Swit,:he:a; .A aud C are opera ted by si uglc-
1.!l'U.Uk X.which is couuectet.l with arm from switch 
handle Y (1 an1l 3.) 

Switd1 Il is operated by :um from switch 
handle conncr.:tiu g with bell crauh. (1 nnd 3.) 
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of a 400-kw, direct-current 550-600-volt railway generator, and 
a 450-kw Stanley, type 15, 4500-volt, 7200-alternations, three­
phase induction alternator, which operates normally as a syn­
chronous motor. The motor generator sets have a speed of 
360 r. p. m. U nder normal operating conditions the small 
direct-connected generating unit and one motor generator set 
a re run, the steam set being necessary so as to meet instant 
demands fo r power in case of failure of the transmi ssion line. 

4500-VOLT OIL SWI TCHI NG GEAR I N BASEMENT OF POWER H OUS E 

As it is necessa ry to keep steam up on the plant anyway, there 
1~ but little lost in runni ng the small engine, and, by ,its 
operation, the road is assured of continuous serv ice under prac­
t ically all possi bl e condi tions. 

HIGH-TENSION SWITCHING 

In the matter of protection against damage by fire or against 
li ability of accident to employees, it would be hard to find a 
plan t usi ng h igh-tension current for operating motor-generator 
or rotary-conver ter sets for direct-current distribut ion in which 
g reater precautions have been taken than are disp layed in the 
design of the North Shore power station. The entire electrical 
engi neeri ng of the sta tion has been performed by A. H. Bab­
cock. electrical engineer of the North Shore Railroad Company, 
and the results of his exper ience, gained during his connection 
with the leading t ransmission companies in California, have 
been well applied in this stat ion. T he main idea sought, as may 
be inferred from the fo regoing. is to give the minimum fire 
risk and the minimum danger to the attendant. To this encl 
no high-tension wires or connections of any sort are placed 
inside of the engine and generator room, they being- entirely 

are carried on insulators supported on a 6-in. x 6-in. wooden 
strip, that is fastened to the brick work by means of iron ' 
brackets. The wires pass through three circular windows, each 
composed of a 24-in. sewer pipe, inclined at a downward angle, 
to shed rain and moisture. Mounted in the pipes are glass 
plates with 5-in. central holes, through which the wires are car­
ried to Locke brown porcelain 14-in. insulators, supported 4 ft. 
from the roof. Each wire enters a separate fireproof compart­
ment, and the three wires are kept separate until they enter the 
transformer room on the ground floor. Mr. Babcock's ex­
peri ence has led him to believe that the greatest danger in 
handling high-tension circuits comes from the lightning ar­
res ters and switches, and as each of these for each phase has 
been mounted in a separate fireproof room it would seem as if 
the danger had been reduced to a minimum. It is a physical 
impossibility for trouble of any kind on any one of the three 
leads of the circuit to involve more than the one wire. It is 
not beli eved that fire can be prevented absolutely where such 
high potenti als a re used, but it is all the more the duty of' every 
designing engineer to take the utmost pains to localize the 
possibility of fir es. Already this design has demonstrated its 
value in a very practical manner at the North Shore power 
house. 

From the lightning arrester rooms the wires are carried 
down through 24-in. sewer pipes and glass plates in the floor 
to the switches in the room s below. A view in one of these 
switch rooms is shown. The switch used is the new Stanley 
horizontal 60,000-volt double-break oil switch that was re­
cently so successfully tes ted on the Standard Electric Com­
pany's lines at Mission San Jose. The switches are operated 
mechanically from the floor of the engine room by means of a 
special gear , shown on the wall in the view of this arrangement. 
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plates, 28 ins. in diameter, a re set in the bell of the pipe and 
cemented in, and the wires pass th!"ough porcelai n transformer 
insulators mounted in the center of the slate plates. T he object 
of this construction is to isola te the transformers from the 
switch rooms above, so that in case of fir e or explos ion of the 
switches the tram,formers would not be damaged. T he idea 
of separate compartments might have been carried farther , 
so as to include the transfo rmer s, but thi s was thought to be 
an unnecessary precaution, and, besides, it would have made 
the connecting of the transform ers clifficu'.t. The transformers 
have cariacities of 400 kw each, and transform th e 40,000-volt 
current down to 4435 volts, the primaries being connected in 
star and the secondari es in delta. T hi s method of connection~ 
is contrary to usual practice, but was decided upon after due 
consideration of a ll the line and operat ing conditions. T he 
transformers were built by the Stanley E lect ri c Manufacturing 
Company, and are oil-insulated and wat er-cooled. In a small 

STEP-DOWN TRA NSFO Ri\IERS IN HIGH-TEXSIUN TO \Y ER OF 
POWER HO USE, H ANDL I NG CL1 RR ENT J\ T 40,0U0 \TULTS 

oil house near the transformer room there is a tank la rge 
enough to hold the oil from one transformer and half that 
from anotl:er, and a hand pump is provided for pumping the 
oil into tne transformers. For circulating the water a cen­
trifugal pump, with I ,½-in. discharge, is provided in the oil 
house. The pump is driven by a I-hp, shunt-wound , 500-volt 
motor, that operates continuously. The water from the trans­
fo rmer discharges into a small tank outside the shed, and a float 
in this tank actuates a throttle valve in the pump discharge pipe, 
so that the whole ci rcula tion system is automatic. The trans­
former room is drained through a 6-in. tile into the bay. A 
brick platform has been built in front of the transformer room, 
so that in case of acc ident a transformer can be easi ly rolled 
out of the room and repaired. 

LOW-TENSIO N SWITC HI NG APPAR,\T US 

A ll the switches and bus-bars of the 4435-volt three-phase 
system are located in the basement of the engine room, on ly 
the operating handles and instruments being mounted on the 
switchboard above. The leads from the trans former s are car­
ried down and connected to aluminum bus-bars, ,½ in. x I ,½ 
ins. x 22 ft., mounted in fireproof compartments, between bri ck 
walls and separated by horizontal I-in. slate barri ers. Back of 
the oil switching gear the machine busses are inter spersed in 
compartments between the main bus-bars. 

To operate motors at the Sausalito yard and depot , and a lso 
the lights at that point, the Californi a Central Gas & E lectric 
Company has a 4500-volt three-phase circuit, running from San 
Rafael to Sausalito. This circuit is brought into the A lto 
power house and connections are made so that thi s station may 
feed 4500-volt current in ei ther or both directions on thei r line. 
Ordinarily thi s San Rafael-Sausalito 4500-volt line is not tied 
to~ether through the A lto station. The barriers for these cir-

cuits are shown in the cuts and give some idea of the precau­
t ions that have been taken in isola ting each feeder and bus-bar. 

The alternating swi tchl,uard is a three-panel, black enameled 
.-; late board. Each of the two genera tor panels ( or motor panels 
in case the inductor a lternators are operated as synchronous 
motors) is equipped with a double-scale wattmeter, indicating 
the true power in the one-phase and the total power on the 
machines, a r IO-scale amm eter, a 150-scale voltmeter, rheostat 
and oil -swit ch handles, synchronizing plug, and at the botlnm 

DETAILS OF HIGH-TENSION OIL SWI TC H IN HIGH-TENSIO;-..r 
TOWER. OIL TANK < >F SWITCH IS DISCONNECTED, 

AND OPERATI NG TACKL E IS AT RI GHT 

a double-pole, si ng le- throw fie ld sw itch w ith discharge re­
sistance. On the line panel are mounted a frequency indi cator, 
power-factor indica tor , ISO-scale voltmeter with switch, oi l­
switch handle, and two Stanley integrat ing wattmcters. A 
Li ncoln synchroni zer is swung from a bracket at the encl of the 
board. To guard against accidents only no-volt secondary 
ci rcuits are taken to the alte rnating-current boards. 

DIRECT-CURRENT SWITCHBO ARD 

T he direct-current ra ilway switchboard is composed only of 
generator panels. All the positive machine leads are carried 
from the generators directly to the line panel, whi ch is mounted 
on the wall where the two feeders leave the building. This is 
purely an emergency device, intended not to be opened under 
load, but merely to enable the two parts of the system to be 
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worked independently, if necessary. F or th is reason it was 
placed away from the main boards, where its switches are not 
so likely to be opened under the excitement that sometimes 
accompanies station trouble. On each of the three generator 
panels a re mounted a 1500-amp. I-T-E ci:rcuit breaker, 1500-
scale ammeter, rheos ta t handle, one single-pole, single- th row, 

a re carried to the swi tchboard in 3-in. asphalt paper ducts, the 
th ree ducts being la id in a 9- in. terra-cotta sewer pipe, shown 
in the wiring plan of the station. A nother cut shows the ar­
rangement of circuits leaving the power house. 

T he station lighting is controlled from ten circuits, connected 
to double bus-bars mounted on a marble panel. One bus is 

connected across six ty cells of the storage 
battery, and the other to the secondary of a 
lighting transformer off the 4500-volt mains. 
T he battery connection is provided so as to 
a llow the station to be lighted when every­
t hing else is dead. 

SAN R AF AEL SU B-STATION 

In order to cut down the time of train 
operati on over the 2 per cent grade near San 
A nselmo, a sub-station was installed at San 
Rafael. T he outfit consists of a 225-kw, 550-
volt Genera l E lectric direct-current gener ­
ator , belt-driven by a S. K. C. synchronous 
motor. T hi s station is fed regularly from the 
Bay Counties system, but connections are pro­
vided so· that it can be operated from the Alto 
power house, either over the 50,000-volt sys­
tem or the 4500-volt line. T he present sub­
sta t ion is only temporary, but it serves its 
purpose admirab ly. 

R OLLI N G STOCK 

DI R ECT-CUR R ENT AND ALTERNATING-CURRENT S\V ITCHBnARD IN l'U\VE R 
II U "(/SE ; ALS O SHOWING ll IGI-I-TENSIUN GALLERY 1\ND T\VU DOORS 

OPEXJ .l\"C INTO OIL-SWITCH RU< >:'Ii 

T he types of cars used in the regular ser ­
v ice on the North Shore Railroad were illus­
trated and described in the STREET RAILWAY 
JOURNAL of May 16, 1903. The motor cars 

ffUi ck-break ma in switch and a Thomson recording wattmeter. 
On two o f the panels are motor-s ta r ting switches, to provide 
fo r the sta rting of the generators as shunt motors. Each pane l 
a lso conta ins a special field switch of l\Ir. Babcock's invention, 
which combines two switches and allows the di rect-current 
machines to be sta rted as shunt motors without shor t circui ting 
th e series fi eld. A di ffe rentia l voltmeter and a station volt­
meter, both w ith illuminated dials, are swung from brackets 
at the left of the board. \ i\Titb the exception of the voltmeter 
leads no positive leads come to the direct-current boards, every­
thing else being on the g round side of the circuit. It " ·ill be 
seen that a ll danger to boards and attendants 
is elimina ted. 

STORAGE BATTERY 

In order to regulate the heavy fl uctuations 
on the stat ion on account of the intermittent 
operation of the trains. a storage battery has 
been installed. It consists of 288 type G-15 
chlor ide cells, with a discharge capacity of 560 
amps. for an hour, and a capacity for flu ctu­
ating work 50 per cent greater. In connect ion 
\\'ith the battery there is operated a diffe rential 
booster of the \Vestern E lectric type. The 
battery switchboard has the same arrangement 
as the direct-current boards, only negat ive cir­
cuits bei ng controlled by it. 

GENERAL ELECTRICAL FEATURES 

.All the switchboards \\'ere bui lt from the de­
signs of l\Ir. Babcock, and the same precau­
tions against fire ancl danger to attendants as 
\\'ere used in other portions of the plant were 
incorporated here. The constructions a re 
di agrammatically shown in the accompanying 
cut. 

a re of the combined baggage and passenger 
type, and a re 50 ft . long over bumpers, while the passenger 
coaches a re of the standard light passenger type, and a re 56 
ft. 4 ins. long over all. T he coaches seat six ty-s ix passengers, 
and the motor cars have a seating capac ity of thirty-six and a 
12-ft. baggage compartment. T he North Shore Railroad Com­
pany has in service nine of these motor cars and twelve 
coaches, which were built by the St. L ouis Car Company. Also 
it has r ebuilt in its shops th ree motor cars and eight coaches, 
these eleven cars being P ullmans that were used on the road 
during its operation by steam. 

T he motor t rucks of th e combination cars are of the Hedley 

The th ree 800,000-circ. mil copper cables 
from the generator of the direct-connected set STORAGE BATTE RY AUXILIARY AT ALTO POWER STATION 



JANUARY 9, 1904.] STREET RAILWAY JOURNAL. 

Hll1R-C\R TRAIN, COl\IBINlNG l', \ SSEI\Gt. l{ CO.\CHES, MA IL, EXP HESS AND BAGGAGE SEl{VlCE 

type, and are equipped with two General E lectric 66-motors. 
For the contact the new Potter collect ing shoe, made by the 
General Electric Company, is used. It 1s mounted on an oak 

a ll the motors with current if nnly nne !> hoe is in contact with 
the third rail. 

Other furni shings of the cars include J anney couplers, Ander­
son-Smith arc head lights and inter­
ior lights, \V cstin ghouse automati c 
air brakes on a ll cars, and \ V e!> ti ng-

""' hou se moto r-dri ven compressnrs 
and governors. T he mntor cars 
we igh about 30 tons eac h, and a 
fi ve-car train, including two motor 
cars and three coaches, or trai l cars , 
weighs, equi ppe<l. I 30 tons. 

TRAIN OPERATION 

ST.\XIL\RD ~IOTO!{ C \R, CA RRYI NG PASSEXCERS, ~L\11., EXP RESS AXD D.\ GGAGE 

U nder U!,ua l operating cund ition ~ 
three-car to five-ca r train ,, ar e oper­
ated, and fo ur trai ns is the maxi­
mum numlJe r on the track at one 
time. At certain hours of the day 

bar fastened to the equalizer, as shown. Thi s 
shoe is practically the same as that used on 
the Wilkesbarre & Hazelton third-rail road, 
and while its general design is very satisfac­
tory in that it permits perfect protection of 
the third rail at station platforms, etc., th e 
management of the company believes that its 
details must be modified before it can be sati s­
factorily adopted for general use. 

The cars are equipped for train operation 
with the General Electric Company's type-M 
multiple-unit control, the only special feature 

CONL\ CT-SHOE, l\IOTORS AND COl\I PRESSORS ON l\IOTOR TRUCK 

being that a bus line, consisting of No. 0000 copper cable, nms 
the whole length of the train. This arrangement was made 
necessary by long road crossings, its function being to supply 

three trains leave the Sausalito depot within I minute of each 
other, and thi s necessarily brings a heavy tax on the power 
plant, but w ith the a id of the storage battery the load on the 

SPECI AL TRAIi\ or TEX CARS OPERATED AT OPEXING or LINE TO SAN RA FAEL 
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J.:E:GllLAR PASSENGER TRAIN, C \lrn YING i\lAIL, BA GGAGE AN D EXPRESS 

generators is smoother! out. At other periods 
of the day, when no train s are movin g, there 
is practically no load on the station, and here 
again the battery comes into play, as it is 
charged during such period s, and thus keeps 
a more even load on the station. SeYeral 
views of tra ins a re sho\\11. 

T he li st of ,- tation c, on the electric division 
()f the road, with di stances from Sausalito, 1s 

a s fo llows: 
i\U LES 

Sausali to 
A lameda Point. I .2..J. 
Waldo Point.......... 1.85 
;\fanzanita 2 67 
l\Ii ll Valley Junction... 3 51 
lVIillwood . . . . . . . . . -Vi 
J'vlill Valley.. . . . . . . . . . . . . 5.25 
A lto . . . . . . . . . . . . . . . . . . . . . . . 4.46 
South Portal ........ . 
North Portal. 

Escalle ....... ............. . 
Kentfield ..... ............. . 
Ross .... ...... ............ . 
San Anselmo .............. . 
West End .................. . 
San Rafael ................. . 

MILES 

7-42 

8.23 
9. 
9.97 

11.43 

11.95 
The trains operat1; at a schedule speed of 

about 25 m. p. h. to 30 m. p. h., and have 
maximum speeds of between 50 m. p. h. and 
60 m. p. h. During morning and evening an 
express service is given between Sausalito 
and the San Rafael end of the system. 

The entire railroad, steam as well as elec­
tric, is operated under the American standard 
ra ilroad rules. The engine drivers of the old 
steam sys tem are used as motormen, and they 
go from steam to electric train, or vice versa, 
as they may be assigned. 

SIGNAL SYSTEM 

T he road is ope rated by a train clespatcher 

Corte Madera ... . 

5.o5 
5.67 
6.07 
687 

SIG:\'ALS GOVERNI"'G MILL \'ALLEY JUNCTION, AND I NTE RLOCKil\'G TO\\'ER 
Larkspur .... . 

:--ORTH PORTAL OF TUNNEL, SHOWING SIGNALS AND ALUMINUM FEEDERS 
GOING OVER HILL. SIGNAL \v'IRE TRANSFO RMER POLE AT LEFT 

AT RIGHT 

located in the depot at Sausalito, all despatch­
ing being clone by telegraph. For the use of 
the offic ers and operating men a telephone 
sys tem connects the terminal shops, power 
house and all suburban stations. 

A n automatic block signal has been in­
stalled by the U nion Switch & Signal Com­
pany for the double track between Sausalito 
and San A nselmo. This system embodies cer­
tain interes ting features which are novel in 
the art of railroad signaling, in that alternat­
ing current is used in track circuits, which in 
turn actuate the motors that operate the sig- , 
nals. Electric transportation having reached 
the speed and other conditions common to 
steam practice, it follows that similar protec­
tive devices are called for, but the customary 
track circuit supplied by a primary battery or 
other source of direct current, is in this case 
proscribed for the reason that, at least, one 
of the rails must be used as a return conduc­
tor to the power station for the train current. 

The general arrangement of the track cir­
cuits is similar to that on the Boston Elevated 
Railway except in the use of an alternating 
current in the signal circuit. One of the track 
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rails is insulated from the other, and is also divided into sections 
of varying length by the use of track splices or insulated sec­
tions, such as used in standard steam railroad signal work. 
The signals are then operated in the usual way, viz., when a car 
enters a block its axle furni shes a direct short circuit between 

T YPICAL VIEW SHO\Vlr..G SIGNAL SYSTEM AND l\IETHOD OF 
LAYING CONTACT-RAIL ON CURVE 

the signal track rail , which is kept at an alternating-c urrent 
potential of from 9 volts to 15 volts, and the other track rail , 
which is grounded. This short circuit operates a relay con­
trolling the signal , and this relay throws the signal, as wi ll be 
described later. Alternating current has been adopted for the 
signal circuit in place of direct current, as used in Boston, 
because on a long line of this kind the voltage of the return 
track rail would vary considerably, owing to the fluctuating 
direct-current drop, and this difference in potential would tend 
to interfere with the proper operation of the signals. The use 
of alternating current corrects this, and offers the additional 
advantages common to high-tension dist ribution systems. 

A lter~ating current for the signal circuits is taken from the 
main 4500-volt supply at the power house, making the system 
<Juite simple and easily maintained. One phase of a three­
phase four-wire system is used, its voltage being 2300. Th is 
feeder is tapped off to small transformers, one for eac h block 
section, located at the ends of the blocks and enclosed in iron 
cases mounted on poles. 

The alternating-current relay, which is short circuited by 
the presence of a train within the block, is contained in the 
upper half of the signal compartment at the base of the signal, 
and can be seen at the lower right-hand corner of this 
compartment in the illustration showing the details and 
mechani sm of the signal apparatus. This relay is adjusted to 
pick up at about one-tenth of an ampere, and opens or closes 
the circuit breaker of the small 8-volt direct-current motor 
used to operate the semaphore signals. A fter the se~1aphore 
is rai sed, the motor, according to the regular system of the 
Union Switch & Signal Company, is cut out, and the signal is 
retained in position by current from th e storage ba ttery used to 
operate the motor. The battery consists of four chloride-type 
P T cells. A duplic ate battery is installed c;o that one battery 
may he in operation while the other remains folly charged or is 

being charged. Current for charging the batteries is take n 
from the contact-rail, the proper resistance being interposed in 
the circuit. Where two signals are opposite, one battery serves 
for operating both. 

The signal s a re lighted at night from the mains which supply 
th e track circuits, as are a lso th e way passenger stations. The 
signal lights a re 6-cp 125-volt lamps, burning at 20 volts, so as 
to prolong their life. T he signal itself is of the semaphore type, 
having both home and di stant or caution arms. The sema­
phores give indication by position in daytime and Ly color at 
night , re<l indicating danger , ye llo,v caution, and green clear. 
The upper or red semaphore is the home signal, and the lower 
or ye llow arm, with fish -ta il end. is the caution signal. There 

DET.\ILS OF COi\1PARTl\I£NT AT BASE OF SIGNAL TOWER 

• 
are thirty signal poles on the line, containing fifty-four signal s, 
twenty-four poles being of the two-arm type and six of the 
one-arm type. Notwithstanding the fact that this is the first 
installation of automatic block signals using alternating-cur­
rent track circuits, the system has given excellent service. 
Many of the block sect ions are upwards of a mile in length, 
whi ch, coupl ed with th e fact that the wet season is now on, 
constitutes a test which demonstrates the practicability and 
success of thi s new system. 

In addition to the block-signal system th ere a re three disc 
signal s stationed on the legs of the Y-track at San Anselmo. 
T hese signals are controlled by the station agent, who can g ive 
right of way lo the station to a train on any one of th e three 
legs of the Y. Annunciators operated b; trains approaching 
San An selmo arc located in the station. and give th e agent in­
formation as to the approach of train s. 
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A t Mill Valley Junction a mechanical inte rlocking plant is 
being installed, the main line semaphores of which are semi­
automatic, and this feature makes the automatic block signal 
system in reality continuous. Info rmation of trains approach­
ing the junction is given to the operator in the tower by an­
nunciators. A mechanical interlocking plant of some size is 
also being installed at Sausalito to control the switchi ng in the 
te rminal yards. 

T hroughout the tunnel, near Corte Madera, incandescent 
lamps have been placed IO ft . apart and the height of a car 
window. Signal No. 18 at North P orta l is always red when­
ever a t rain is in the tunnel block. In this position it closes a 
small switch that supplies current to the primary coil of a 
General E lectric contactor, which in turn closes the circuit 
from the power ra il to the tunnel lamps, these being connected 
in the usual multiple-series arrangement for 500-volt lighting. 
T he operation of the lights is thus enti rely automatic. 

SAUSALITO L I GH T AND POWER 

The 4500-volt three-phase power circuit from San Rafael and 
the A lto power house terminates at the pump house in the 
Sausalito te rminal yards, where it is transformed fo r motor 
work at the ferry, and for incandescent and series arc lighting. 
T he machinery at the shops is driven by a 30-hp induction 
motor. In the pump house is a vertical triplex 9-in. x 10-in. 
Allentown fire pump with 8-in. di scharge and 8-in. suction. 
T his pump is driven by a 50-hp General E lectr ic induction 
motor. A 5-hp induction motor drives a 3-in. x 3-in. Dow 
t riplex pump fo r filling the accumulator at the fe r ry apron. 

CO N CLUSIO N 

T he officers of the Nor th Shore Railroad Company, who 
we re in charge during construction, are: Pres.ident, J ohn 
l\lartin ; vice-president, E. J. de Sabia ; secretary and 
treasurer, F . B. Latham ; auditor , 0 . F . Giffin ; general 
manager, Vv. M. Rank ; superintendent, E. L. Braswell ; pur­
chas ing agent, S. F . Alden ; general freight and passenger 
agent, George Vv. H eintz; electr ical engineer, A. H . Babcock; 
engi neer of maintenance of way and structures, B. H. Fi sher ; 
engineer of power station and steamers, Geo rge S. Ames ; 
master mechanic, F. A . Stevens; car house fo reman, \ V. vV. 
Mason, J r. Credi t fo r the design and installati on of th e elec­
trical equipment of the road is due Mr. Babcock. Mr. l\fa son, 
who came to Sausalito fron\ the Boston E levated Raihvay Com­
pany, has super vi sed equipping the cars with the type-IVI con­
tro l system. 

The entire steam power plant was des igned and installed by 
Charles C. Moore & Company, of San Francisco, the deta ils 
of design being approved by Mr. Ames. John Marti n & Com­
pany, of San Francisco, supplied the electric generator s, trans-. 
former s, switches and switchboards, most of that equipment 
being of the S tanley E lectric :Manufacturing Company's con­
struction. The aluminum rod used as feeders was furn ished 
by the Pittsburg Reduct ion Works, through its agents, J ohn 
Martin & Company. 

Since this article was written the control of the property has 
passed to th e Santa Fe, although that company has not taken 
possession as· yet. 

ROTARY CONVERTER RUNAWAY AT JANESVILLEt WIS. 

One of the rotary converters in the sub-station of the Rock­
fo rd, Beloit & Janesville Rai lroad Company, between Beloit 
and Janesville, recently ran away and wrecked itself, the run­
away, of course, being due to the opening of high-tension lines 
and the turning of the motor into a generator with the com­
pound winding of the fie lds, reducing the fi elds' strength so 
that the speed of the armature became very high. 

THE INSPECTION OF CONDUCTORS FOR FAILING TO 
REGISTER CASH FARES 

BY H. N. BROWN 

T he methods pursu~d by conductors fo r collecting fares and 
fa iling to register them are various. Perhaps the most popular 
is to collect a number of fa res a t one time and then register 
one or two less than the proper number. Many conductors 
believe that an ordinary passenger cannot detect thi s trick, 
and properly, because it requires close watching by a practised 
inspector. Another way to defraud the company is for the 
conductor to wait until the car is in the middle of a block, then 
to collect two or three fa res just before the car reaches the 
next corner. If a passenge r should be at this point ready to 
board the car, the motorman will stop to take him on, and the 
conductor wi ll hurry to the rear platform to ring his car ahead, 
and thereby fai l to register the fa r es just collected. He will 
leave the passengers in the car under the impression, however, 
that he had forgotten to ring the register, simply because his 
mind was attracted from his work to see that the passengers 
boarded the car before start ing. Other conductors will collect 
and r egister every fa re inside of the car , but will register one 
or two short from those collected on the rear platform, if there 
is any conside rable number of platform passengers. 

The most dangerous man among this class, however, is 
the one who will doctor his manifes t or t rip card. In other 
words, he wi ll start out on his trip with thirty passengers on 
the car, collect all fares and register twenty-six of them, 
making four fares that he collects and does not register. 
Should he be suspicious of any passenger on the car he will 
report on his manifest that he carried thirty passengers on this 
t rip, when, as a matter of fact, the inspector will report the 
t r ip as twenty-s ix on the register and four fares collected anu· 
not registered. When the manager checks up the inspector's 
repor t wi th that of this particular conductor he will naturally 
give the conductor the benefit of the doubt, and believe that 
when he arrived at the encl of the line and found that he had 
fo ur more fa res in hi s pocket than accounted for, he rang them 
up on the indicator, which would make his report agree with 
the inspector 's as to the number of passengers on the car. On 
the next trip thi s conductor w ill collect and register every fare 
in the car, but upon arriving at the terminus of the half trip . 
instead of r eporting on hi s manifes t the full number of pas­
sengers carri ed on this trip he wi ll deduct the four fares from 
proper amount. Should an inspector be on the second trip 
with this conductor his report wi ll show fou r over the conduc­
to r 's trip slips, and, naturally, when checking up the inspec­
to r 's r eports the manager will think that the inspector made a 
mistake in putting down his figures and give the conductor the 
benefit of the doubt on this occasion. In a case of this kind it 
is well for the manager, upon finding that an inspector's re­
por ts do not agree with the conductor's, to place this particular 
report aside and watch the balance of the reports sent in by the 
inspector on this conductor . Should he find that they do not 
agree with one another it is well to take the inspector's word 
in preference to that 6f th e conductor in this case. That is , 
if the inspector's reports were found correct and checked with 
accuracy with nine-tenths of the conductors on the line, it 
stands to reason that they ar e undoubtedly correct as regards 
the other tenth. 

There are other discrepancies in reports which a manager 
often does not take into consideration or does not think of at 
the time he is checking up the reports. Frequently, in a 
crowded car , a conductor, after collecting all fares and trans­
fers, wi ll return to the rear platform to examine the transfers, 
and among them will find one, two or three on which the time 
limit has expired, or which possibly may have been issued the 
previous day. A fter discovering his mistake in accepting these 
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transfers and not knowing from whom he received them, he 
will tear them up and throw them into the street. Naturally, 
the inspector will report the number of transfers he saw col­
lected by this conductor, but when the latter's reports are 
turned in they may show one, two or three less than the in­
spector. In a case of this kind the conductor is again given 
the doubt, and confidence is lost in the inspector's reports. 

On large roads conductor's frequently have an opportunity to 
collect and fail to register fares before they reach th e fir st 
transfer point, for at this point a number of passengers will 
leave the car for some intersecting line, and thereafter the pas­
sengers on the car will be way below the amount on the dial. 

THE BEST SYSTEMS OF I NSPECTING. 

On small roads where it only requires a car 30 minutes to 
make a half-trip it is best to have the inspector ride prac­
tically from one end of the run to the other. By thi s method 
the management can check up the inspector's reports with the 
conductors' trip slips, and each should tally with the other, 
except where discrepancies may occur from a conductor miss­
ing fares or failing to register th em. 

On large roads, where it requires three-quarters of an hour 
to make a half-trip, this may not be the best method, as the 
railway company would be compelled to employ an enormous 
number of inspectors. In this case my suggestion would be for 
the inspector to make 20-minute rides on the lines, thereby 
securing for the company about eighteen rides per day from 
each inspector. Should an inspector find a'ny man collecting 
and failing to register cash fares , th e company could make 
specials of such conductors, and have one or two inspectors 
do nothing else but ride specials. In these cases th e inspectors 
should ride from one end of the route to the other with these 
suspected men so that the inspector' s reports can check up 
accurately with the conductors' trip slips. 

In my opinion a street railway employing from ten to twenty 
conductors should have at least one inspection fo r one week 
every two months, those employing from twenty to forty con­
ductors should have one week in every month, those with from 
forty to sixty conductors should have from ten days to two 
weeks every month, and those employing six ty conductors or 
over should continue the inspection every day in the year. 
The reason for thi s statement can best be shmvn by taking 
an illustration , say a road empl oying from ten to twenty con­
ductors. If a conductor on such a road fa il s to register an 
average of one fare on every half-trip, and makes twenty such 
half-trips a day, he would be taking $30 per month, or $60 in 
two months. A n inspector's servic_es for one week would not 
cost the d ilway company over $35 fo r that length of time, and 
during thi s time he could readily check up twenty conductors. 
The usual number of rides made by an inspector is from ten to 
twelve, so that by seventy rides he could check the majority 
of the conductors four times apiece and the others three ti mes 
each. Should he find only one conductor di shonest out of the 
twenty the company would be saving at th e lowest estimate 
$25 through thi s work. T his same reasoning can be appli ed to 
larger roads, although they arc more li ab le to suffer from 
dishonest men than th e smaller ones. 

DEPORTMENT OF l\ l EN IN THE El\IPLOY OF RAILWAY 
COMPANIES 

There are a number of irregularities practiced by conduc­
tors and motormen in the employ of street railway companies, 
whi ch, if allowed to continue, may cost the latter considerable 
money in the way of accidents, etc . I w ill endeavor to men­
tion a few of them. 

I. Conductors failing to flag railroad crossings. 
2. Ringing their car ahead from the inside, tending to throw 

people from the rear platform. 
3. Collecting a number of fares at one time before register­

ing. 
4. Smoking on the car while on duty. 

5. Talking to motormen for any length of time, thereby dis­
tracting his attention from his duty. 

6. Fail ing to report broken seats, car floors or windows 
en the car he is working. 

7. Failing to hold trolley rope when rounding curves, which 
is li able to jump off and break clown the overhead wires. 

T hese faults, in my opin ion, should be promptly punished by 
a severe reprimand for the fir st offense, suspension for the 
second offense and di smissal for the third, for if the manage­
ment a llows them to c

0

ontinue many accidents may occur from 
any one. The chief faults of motormen are: Throwing the 
controller handle from one point to five when starting, tending 
to throw passengers in th e car; disobeyment of slow and stop 
signals placed along the line; hitting curves and switches too 
hard, tending to throw the car off the track; ta lking to pas­
sengers or conductor, thereby diverting hi s mind from his duty; 
smoking on the car, abuse of current, etc. These irregularities 
should be dealt with as in the case of conductors. 

•• 
EXPLOSION WRECKS POWER PLANT AT ST. LOUIS 

T he Geyer Avenue power house of the St. Loui s Transit 
Company, at Geyer Avenue and Missouri Avenue, was com­
pletely wrecked by an explosion Monday evening, Dec. 21, at 
5 :13 o'clock. Six men were killed and nearly everyone of the 
thirty employees in and about the boi ler room was injured in 
some way. Seven of the fourteen boilers exploded so rapidly 
as to render the reports almost simultaneous. T he force of the 
explosion was exerted in a ll directions, and bri ck and iron 
were scattered about fo r a radius of three squares. Two 
boi ler s were hurled east into ?vfissour i Avenue. as shown in the 

SCENE OF TTIE EXPLOSION 

accompa nying engraving; three others went south in to the car 
sheds. and parts of others were thrown northward through the 
building. A boiler shell was carri ed over a row of houses to 
a vacant lot in front of the l\IcKin ley High School, two blocks 
away, and a steam drum landed in A llen Avenue, having been 
hurled entirely over the car houses. 

Immediately after the explosion a general alarm of fire was 
turned in, but there was little for the firemen to do beyond 
extracting the dead and wounded from the debris. A force 
of 200 men was put to work the next morning to clear away the 
wreck. Daylight showed the interior of th e power honse to be 
a mass of twisted steel, splintered timbers, bricks and mortar. 
The fly-wh eels of the bi g eng ines were the only things that 
were r ecogni zahle as hav ing retai ned a semblance of their 
former shape. T hese stood intact. a lthough the shaft was 
wrenched loose from one of them. For a distance of 50 ft. the 
chimney was spattered with mnd and scarred hy flying- hricks. 
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T he boilers which exploded were installed wh en the powe r 
house was built in 1891, and were damaged in the cyclone of 
May 27, 1896, which wrecked the pl ant. A fter under going re­
pai rs they were put in service again . The new boilers which 
had been adclecl to the plant in the la st few month s we re sepa­
rated by a wall from the old bat te ry, and were not damaged 
to any grea t extent by the explosion. 

In orde r not to inconvenience its patrons the company called 
into ac: tion as soon as possible afte r the acc ident t he rese rve 
equipment at each of its other plants. The principal call fo r 
extra power, however , fe ll on the central station at Park 
Avenue and Vanderyenter Avenue. In addition, the two 
stations in the North E nd, the northern station at Broadway 
and Salisbury Stree ts, and the Cass A venue stat ion , at Prair ie 
Avenue and North Market Street, put additional mach inery in 
operation. 

One of those \\'ho personally helped in the wreck \\'as A. B. 
DuPont . second v ice-president of th e com!Jany. 

---•♦+ -

THE EFFECT OF FREQUENT STOPS IN HIGH-SPEED 
RAILROADING 

D\' A. H. ARM STIWKG 

The growing ternlency for steam linl.'S to adopt elect ri city as 
a motive power for their loca l and suburban servi ce excites 
much interest in the question of the probable effec t upon the 
extensive suburban electric system s now in opera tion, many of 
which parallel steam lines. The electric int erurban and subur­
ban road is now opcrating ca rs havi ng the same weight and 
speeds as it s steam cnmvetitor, lmt usually it s car s over­
a te singly, or at most in trai ns of two ca rs, and th en only 
at rush hours. So far as th e ro lling stock is concernecl, the 
elec tric road can gi,·e higher speed and affo rd grea ter con­
veni ence to th e traveling pub lic. T he roadbeds of the two sys­
tcms, howeve r , present a considerable contrast, and in most 
casc s the advantage is on the side of the steam-operated road. 

The elect ri c road owes it~ rapid development ancl success 
partly to the fact that it pi cks up and di scharges a passenger 
in the neighborhood of hi s destination, and partly owing to th e 
frcqu ent ,,e rvic e afforcled. T he bulk of the traffic is securccl , 
notwit hstanding the fact that the schedule speeds in most cases 
is lower than th a t of the steam road which the elec tric road 
may para llel. Although the steam trains make fewe r stops. 
and, as a rule, have a better roadbed, the steam railroad 
,,chcduk speed made is not greatly in excess of tha t provided 
by the elect ri c roads, 0\;1ing to the ability of the clectrically­
propclle<l ca r to get away promptly from the sta tion. Should 
the steam road operate its trains electrically. however, its better 
roadbed would prove a facto r demanding the most se ri ous a t­
tention on the part of the present electric road management. 

The installation of an electric road in a new territory is often 
a ve ry seri ous financial problem, owing to the undetermined 
pat ronage and receipts which the road wi ll enjoy. It often 
happens that the road is installed at a minimum cost , and the 
roadbed is not all that it• should be, being fu ll of curves, heavy 
grades and, perhaps, ·running la rgely over the public h ighway. 
Even if private right of way is obta ined, suffic ient attention is 
not g iven to providing a straight track. adapted to hi gh-speed 
operation. In order to secure franchises it may be necessary 
to locate stopping places at ver_v frequent intervals. and these, 
together with sharp cun-es, often handicap the road at the 
~tart for making any high speed between terminals. It is not 
the i ntcnt ion here to in any way criti cise electric roads, but to 
point out the necessity of greatly improving thei r roadbeds 
should they be brought into competition with steam roads when 
operated , not w ith steam locomotives, but with electricall_v­
equipped motor cars. 

T he coal consumption of an electric road is a matter of 
growing importance and depends largely upon the relation of 
schedule speed, frequency of stops and alignment of the road­
bed. A curve is much more to be avoided in high-speed work 
than a heavy grade, in fact , a 5 per cent grade of considerable 
leng th will not be the source of operating expense that a 12-deg. 
curve will, unless the latter is placed at a stopping point. In 
other words, on high-speed passenger roads it is better to go 
ove r a hill than a round it , if going around it introduces a curve 
of any considerable degree. \Vhere the road carrie s freight 
the grades, of course, will be obj ectionable, but as dividends of 
electric roads a re earned fro m passenge r receipts rather than 
fre ight haulage, the needs of hi gh-speed passenger service must 
be given fir st considerati on fo r the present at least. 

To take up a specifi c: case , assume a cert a in road to require 
a schedule speed of 25 m. p. h. , operating 35-ton cars; wanted, 
the rc'la tion between frequency of stops, energy consumption, 
maximum speed and motor capacity demanclecl. The following 
table is made out fo r an accelerating and braking rate of 1¼ 
m. p. h . per second, a va lue sufficiently high fo r suburban work. 

SC II EDULE SPEED 25 MI LES PER H OU R 

~tops per Miie KW ~laxi mum Speed Total HP Motor 
Capacity 

0 2 9 25 mil es 143 
. 2 35 29 " 175 
.4 44 31 186 
.6 SI 33 207 
.s 63 37 2 45 

I.0 79 43 3or 
I .2 IOO 5 r 395 

This tab le affo rds mean~ of ve ry interes ting compari sons. 
T he numbe r of stops per mile given is the equivalent number 
, if stops, anJ includes slow clowns required fo r sharp curves, 
et :: . \\' ith .8 of a stop pe r mile the energy consumpti on is 
given as 63 k\\· per car, whi le an increase of 50 per cent in the 
number of stops to I .2 per mi le increases the energy cons ump~ 
tion to 100-kw average. A fur ther increase in the number of 
~tops and the maintenance of the same schedule speed would 
increase the energy consumption of the ca r at a much greater 
ratio. This increase in energy fo r the more frequent stops can 
be capita lized. T he diffe rence in energy consumption between 

'--
20 

E:\""El{GY CO:\'SU:\I P TIO N FO R 35-TO:-s C \R 

.8 stops and 1.2 stops, 37 kw, corresponds to 1.48-kw hours per 
mile of track per ca r per clay. Assume, I-hour headway and 
18-hour se rvice, there will be thirty-s ix cars per clay operating 

·over thi s 1:.mile section, consuming a total of 53.2-kw hours . 
A t 1 cent per kilowatt-hour thi s energy amounts to S per cent 
interest on $3,880. In other words, nearly $4,000 per mile of 
t rack could be expended to eliminate cun-es, which would de­
crease the number of stops per mile 33 per cent. 
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No consideration has been given to the fact that the motor 
capacity has increased over 60 per cent, that the generating 
station has increased a like amount, and the interest on thi s 
extra capital investment should be a lso included in fi guring up 
the cost of making additional slow downs or stops. A lso it has 
been necessary to operate our car at a maximum speed of 50 
111. p. h., where 40 sufficed before, and the additional deter iora­
tion of rolling stock at the hi gher speed should a lso be taken 
into consideration. Furthermore, a head\\"ay of r hour onl y 
was considered, and many of our suburban roads operate on 
30 minutes or even r 5 minutes heauway during part or whole · 
of the day. \\'h en a ll these infhiences are considered it be­
comes evident that any money spent in straightening the track 
is ,veil invested and will g i,·e handsome returns, as shown 111 

reduced operating expenses. 
The matter is presented somewhat in detail in ord er to 

indicate wha t the elect ric road must expect should the steam 
road, with its stra ighter track, operate its train s or cars elec­
trically. \\'ith the possibilities opened up by singl e-car opera­
tion, frequent service and rapid acceleration provided with 
electric motors, the steam mad will forc e its electrical com­
petitor to higher schedul e speeds in order to retain its share 
of the traffic. Furthermore, the elect ri c road in nearly all cases 
has to traverse city streets in ord er to reach the center of di s­
tribution at it s terminal s. while the steam road has private right 
of way, thus compelling the electric road sti ll furthe r to better 
its speed on the suburban sect ions in order to compete with the 
electrically-equipped steam road. .\ny necessity requiring an 
increase in the schedule speed of many of our suburban roads, 
especially ,those having frequent stops and bad ali gnment, will 
result in a considerably increased energy demand. 

The electric road has built up a resiu ential district in th e 
immediate vicinity of it s tracks, calling fo i: additional, faci li ti es 
in the way of more frequent stops. Many of the suburban 
roads, which, at the time of their in stall at ion, made one stop 
in say, 2 miles, and were able to make a good schedule speed. 
have, by the very success attending their operation, so bui lt up 
and developed their traffic th at more frequent stops are neces­
Eary. As high-speed roads, these systems haYe defeated their 
purpose by their own success, in other \Yard s, they can no 
longer be classed as truly high -speed roads, but rather as a 
high-grade city sys tem. T hi s does not apply to tho se systems 
enjoying private right of way, which must constitute a division 
by themselves. Such roads have more pmver to regulate their 
stopping places, but even such sys tems are being troubled by 
their inability to make the schedule speed desired, as sho,Yn by 
the rather general adoption of both local ·and express se rvi ce 
over the same lines. 

To illustrate the influence of more frequent stops a case has 
been assumed where a 35-ton car is geared for 45 111. p. h. 
maximum with an equipment of 300-hp nominal capacity in 
motors. The following table gives the proper frequency of 
stops, with varying schedules , for the same temperature rise , 
approximately 60 degs. C. of the motor power. That is, given 
an equipment operating at 45 m. p. h. maximum speed, the table 
will show the reduced schedule speed required wi th increasing 
number of stops, such as would result from increased popu­
larity of our suburban systems: 

45 MILES PER HOUR MAXIMUM SPEED 

Schedule \Va tt Hours C,, r Energy No. of S tops 
Per T on Mile Per Mile 

- 1- - -----

45 67 I06 0 
40 72 IOI . 18 
35 79 97 .4 
30 89 93 .7 
25 TOO 87.5 r.08 
20 120 84 I.8 

The table sho ws that a car capable of making, say, 35 

111. p. h., with one stop in 2,½ miles, would have its schedule 
speed reduced to 25 111 . p. h ., should th e traffic demand stopping 
every mile. It is, of course, possible to make somewhat h igher 
schedule speed wi th one stop per mil e than 25 m. p. h., Lut the 
increased accelera tion required would demand commutation 
requirements in excess oi the capability of the motor. 

lt would be a novel sight to see the electr ic road and the 
steam road change pl aces, as is possible in many cases ~hou ld 
th e steam road elec tri cally ope rate its suburban ser vice. \ i\Tith 
the better facil ities a t th e termina ls, w ith private ri ght of way 
through the citi es to th e center of di striLution, and , fu r ther­
more, \\"ilh the better and st raighte r t rack and fewer stops on 
the s team lines, th ey cou ld give speed faci li t ies to the more out­
lying di stricts against whi ch the elect ri c road could not com­
pete \\·ith it s present tracks. T he remedy, of course, would lJe 
to increase the inves tm ent on the· elect ri c roaclbecl , st ra ighten 
it , increase th e radius of what cu rves a re necessary, and pur­
chase right o f way th rough the city, if possible, provided the 
electri c road caters to th e long-haul suburban patronage. T here 
are ,·e ry few rail way proLlern s o f such assured success as to 
,,·arrant the Yery large initi al capita l investment demanded in 
such constructi on, and many elect ri c roads have been able to 
create a traffic and place themselves on a dividend-payin g 
basis, la rgely owing to wh at may be te rmed the menta l iner tia 
of the steam rai lroad management. That such a period has 
passed is being evidenced by the large cont rac ts pl aced by the 
;. team roads for th e elec tric al equipment and exten~ion of their 
suburban systems. It is not to be expected that the steam 
roads \\"ill continue to ign ore the lucrati ve bu ~iness of whi ch 
they can sec ure a large share, w ith their good roadbed and 
terminal faciliti es, by the additional investment of a compara­
tively small capital. It will be necessa ry, therefo re, fo r the 
electric suburban road to ea rnes tl y. consider the hi gh-speed 
possibiliti es of it s line, and th e open compet iti on of the steam 
lines operated electri cally will undoubtedly resul t in a con­
siderable improvement in the straightening of th e suburban 
electric roadbed, doubl e- tracking it and eliminating superfluous 
and unnecessary stop s. l\Iany el ectric roads now npera ting 
could be put on a paying basi s by the expendi ture of a reason­
able amount in bettering the roadbed and proporti oning the 
maximum speed of the cars and the stops to the local requir e­
ments of the traffic. 

A stop in high-speed ra il roading is an expen"ive lu xury, and 
it s results may be far reaching. both in the fir st cos t ancl cn~ l 
nf operating an e lectric system. A lthough the initial succe~s 
of elec tric roads depend ed upon th e very fr equen t stop:-, 
afforded, the scope of such li nes has been so extended that 
stops and fare are the controlling fa ctors. and fr equ ent stop :-, 
are not conducive to either high speed or low operating ex­
pen se. 

----•♦----
MILEAGE BOOKS FOR INTERURBANS 

\\'ith th e extension of interurban electric roads th e necessity 
,for mileage books has been felt, especially in Ohi o, where the 
principal systems extend over a considerable area, and th e 
people patroni ze these roads fre ely. In some part s a workin g 
agreement has been effected between th e several lines, as in 
Columbus. where the interurban roads radiating from th a t city 
have been selling 500-mil e books good on any nf the ro ads. 
H eretofo re, these mileage tickets have been put up in th e fo rm 
of books with perforated pages, thirty small tickets to each 
page. T he ti ckets were so small and the method of handling 
them so inconveni ent for conductors, especially when ca rs are 
cro,vclecl , that a new form of book has been adopted. T he new 
books a re practically the same as those used hy steam roads. 
The mileage is in one strip, the conductor tearing off the re­
quired amount , thus keeping his portion all in one piece, which 
afford s a record for the offi ce, and shows th e di stance traveled. 
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FEEDER CONDUIT CONSTRUCTION IN BROOKLYN 

The Brooklyn Rapid Transit Company has recently had in­
stalled by J. G. White & Company an extensive system of 
underground conduits for high-tension and low-tension 
feeders. There are from six to twenty-four ducts per line of 
conduit. Camp v itrified clay ducts are used, mostly of the 
single type, 3¾ ins. diameter, although part of the system was 
built of multiple duct , using from two-duct to six-duct sections. 
The ducts were la id in P ortland cement mortar, with burlap 
join ts, and the entire conduit was surrounded with about 4 in s. 
of Portl and cement concrete. 

The manholes a re located about every 425 ft. of trench, and 
are of two standard sizes, viz. , 4-ft . x 5- ft. x 6-ft. depth and 
6-ft . x 7-ft. x 7-ft. depth. T he manholes a re oval in form, for 
conveni ence of handling cables, but of various dimen sions to 
suit th e space available. A ll manholes are covered by short 
sec t ions of stee l rail s embedded in concrete filling, and the 
manhole cast ings are provided with single cove r each. 

The low-tension feeder taps, carried to the bridge or elevated 
structure, consist of single length s of 3-in. wrought-iron pipe 
asphalter! with a bend of 3-ft. r adius, and a re fas tened to the 
pillars by wrough t-iron clamps. F ig. r shows the method of 
bringing the te rminal pipes from a manhole to the eleva ted rail­
way structu re. F ig. 2 illustrates the nesting of twenty pipes 
carried up a pillar of the new East River Bridge. The special 
clamps a re composed of angle-irons, and spacing rods are 
between the p ipes. 

M any obst ructions, such as underground pipes . boulder s, 
etc., were encounte red. Some of the latter we re removed by 
drilling and feathering, some hoisted out bodily, while others, 
weigh ing as much as r 5 tons, were lowered by carefully ex ­
c:watin g undern eath anrl sink ing- them out of the way. It was 
fo und in many cases that th e cos t of lower in g the boulders wa s 

On completion of the conduits the manholes and each duct 
were rodded and cleaned by drawing through special scrapers 
and brushes. 

F ig. 3 shows a special three-part manhole built at one of 
the railway sub-stations especially to accommodate a forty-
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FIG. 2.-TWENTY OUTLET PIPES, RUNNING FROM MANHOLE 
U P PILLAR O F A PPROA CH TO NEW EAST RIVER BRIDGE 
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nine-duct line, and with special duct openings connecting all 
three manholes. Thi s construction permits of a most con­
venient placing of th e cables, although it was partly neces­
sitated on account of an independent high-tension conduit line 

F IG. 1.-0U TLE T PIPES, SHOWING METH OD 
OF ATTACH l\lENT T O PILLA R 

FIG. 3.- T RIPLE MANHO LE FOR DISTRIBUTION OF FORTY­
NINE -D U CT LI N E AT SUB-STATION 

less than hoisting them out of the t rench, as in such cases the 
pavement did not have to be removed to a width greater than 
the ordinary trench. 

On one street the trench was excavated through a solid mass 
of boulders ran ging from I ft. in diameter to 8 ft. ; but this 
trench was put through expeditiously without changing the 
line. 

intersecting this location and the base of the elevated railroad 
pillar. Twenty-two feede r pipes were brought out of this 
three-part manhole and carried up the elevated railway column. 
The construction at this point was particularly difficult on 
account of obstructions encountered, including large boulders, 
independent conduit lines, and the footing of the elevated 
railway column, which required protection. 
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5000-KW WESTINGHOUSE-PARSONS TURBO UNITS 

As previously announced in this paper a number of orders 
have been placed with the Westinghouse Machine Company for 
5000 kw units. Among the companies which will use this size 
of machine are the Pennsylvania Railroad, the Philadelphia 
Rapid T ransit Company, and the Unde rground E lectric Rail ­
ways Company, Ltd. , of London. The work on these machines 
is now so far completed that detailed particulars of them are 
available. 

The space occupied bythe 7500-hp turbine is approximately27 
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ft. 8 ins. x 13 ft. 3 ins., and the height to the top of the hand 
railing is 12 ft. This is equivalent to .049 sq. ft. per electric 
horse-power capacity, or 20.2 hp per square foot of floor a rea 
required. For the complete unit a rec tangular area of 47 ft . 
4 ins. in length and 13 ft. in width is required, which is equiva­
lent to .084 sq. ft. per ehp capacity, or 12 ehp per square foot 
of floor space. This point of relative economy of space is well 
illustrated in the cut, which represents the comparative areas 
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occupied by the 5000-kw Manh attan Railway eng111e-type units 
and the 5000-kw Westinghouse-Parsons turbine units. 

T he speeds for the severa l sizes of turbines manufactured 
are: For the 5000-kw, 750 r. p. m.; fo r the 2000-kw unit, 1200 
to 1560 r. p. m., and for the rooo-kw unit, 1500 to 1800 r. p. m., 
depending upon the frequency desi red. 

T he unit rests upon a single bed-plate in two sections, which 
are secured by shrunk links. To the bed-plate, which is heavily 
ribbed to secure rigidity, are bolted the pedestals, generator 
casing and turbine body, but the bed-plate itself is not secured 
to the foundation by other means than the weight of the unit . 
S team and exhaust connections are made beneath the floor level. 

In the smaller machines of thi s type the cylinder barrel and 
both journals are cast in a single casting, thus largely mini­
mizing machine work. In the t .rge machine, however, the 
barrel is cast 111 two sections, united by links, the outboard 

COMPA RATI VE SIZES OF TWO TURBINES AN D TWO 
RECIPROCATING ENGINES 

section carrying the journal and worm casing, and the inboard 
section, the journal and exhaust opening, which extends 
through the bed-plate. As in former types linear expansion 
and contraction of the turbine a re provided for by a sliding 
foot. The inboard journal pedestal is bolted securely to the 
bed-plate, but the outboard pedestal is free to slide between 
parallel machined ways. The main body of the casing is 
heavi ly lagged with non-conducting materia l, secured in place 
by sheet-steel casings. Leakage of a ir from the atmosphere 
into the exhaust spaces of the casing at the entrances of the 
shaft is prevented by fri ctionless packing glands. 

In shaft const ruction great rigidity has been secured with 
minimum use of metal. A central stee l quill carri es the entire 
rotating parts, both blades and balance pistons. Hollow fo rged 
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steel ends are forced into the two ends of this quill, under 
hydraulic pressure, and are in addition secured by arrow-head 
links. High-pressure steam is conveyed to all parts of this 
quill structure in such a manner as to eliminate stresses and 
consequent distortion, due to highly superheated steam. 

Power is transmitted to the generator shaft th rough a flex­
ible coupling, which is housed partly bJ the turbine and partly 
by the generator inboard journal. T he coupling is split at the 
junction of the two shafts, so that by removing one bearing 
cap and the coupling bolts, either section of the unit may be 
lifted out withou~ di sturbing the adjustment of the remaining 
section. In the smaller sizes, the engagement surfaces of the 
coupling consist of the squa red or hexagonal ends of the shafts, 
but in the larger ma chines a crow-foot sleeve is keyed to each 
shaft , and the power is transmitted by an outside quill engaging 
the crows-feet. 

The j ournals in the larger machines are of the solid self­
aligning type, similar to that employed in generators and cross­
compound engin es. T he departure from the fami liar oi l­
cushioned journal employed in the small machines is occasioned 
1,y the speed reduction secured. T he journal shell s are babbitt 

' steam to the second stage of the turbine on overloads, in order 
to increase its capacity up to 50 per cent in excess of full-rated 
load. By properly proportioning the by-pass steam to the over­
load on the turbine, maximum economy may at all times be 
secured, together with reserve overload capacity. This results 
in a slight ri se in the economy curve on heavy overloads, re­
sesembling, in some respects, the engine economy curve on 
loads exceeding that of maximum economy. T he turbine, 
however, only suffers in economy at heavy overloads, while the 
engine economy decreases progressively from 75 per cent to 80 
per cent fo r full -load capacity. 

T he main admission valve consists of a double-beat poppet 
valve operated by a small piston, thi s in turn being controlled 
by a small pilot-valve directly ac tuated by the governor mechan­
ism. T he valve admits steam to the turbine in puffs, the dura­
tion of whi ch are proportioned by the governor to the load upon 
the turbine. T his intermittent method obv iates the throttling 
of steam to accommodate load ing and secures the highest 
economy by usi ng at all loads steam at boi ler pressure. 

.-\t the extreme oute r end of the turbine shaft is mounted a 
worm drivi ng a short hori zontal cross shaft. This sha ft drives 
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5000- H P STEAM TURB INE 

lined , and are split hori zonta lly, the two halves being un ited by 
!Jolts with shim adjustment. Oil from a central system is in­
troduced at the center under slight pressure, thoroughly flu sh ­
ing all parts. Axial adjustment is provided by metal shims 
arranged in quarter-box fashion. The diameter of the shaft at 
the journal of a 5000-kw machine is 15 ins., strikingly small 
in comparison to the 34-in, shafts required for a cross-com­
pound reciprocating engine of cor responding capacity. 

Longitudinal adjustment to preserve proper side clearance is 
secured by a thrust bearing, located next to the outboard bear­
ing. The bearing is not subjected to longitudinal thrusts from 
the action of the steam, and is, consequently, of small size. 

The two half shells are advanced in opposite di rections by 
graduated set screws, so that the actual running clea rances are 
measured in thousandths of an inch. Once set, these adjust­
ments are permanent, and do not require frequent " taking up." 

Steam enters the turbine successively through an automatic 
quick-closing throttle, hand-throttle, strainer and the main 
admission valve. A circular port surrounding the entrance to 
the initial stage conveys this steam to all points, so as to avoid 
stresses incident to more localized admission of highly super­
heated steam. 

An important feature of the steam distribution system is the 
proYision of a by-pass valve. T hi s valve admits high-pressure 

a t one encl the oi l pump and at the other the governor through 
bevel gearing. An eccentric provides the rec iprocating motion 
necessary for the valve mechanism. 

T he governor is of the fly-ba ll type, with 90-cleg. bell crank 
ball levers mounted on knife edges and fitt ed with roller con­
tacts. T he governor sleeve and spring is mounted on ball 
bearings, and adj ustment of the spr ing tension may be made 
while the turbine is running, thus affording a most simple and 
convenient means fo r paralleling alternating-current generators 
and dividing the load proportionately between them. 

A t the extreme end of the outboard pedestal is mounted an 
auxiliary speed-limit governor. It is likewi se of the centrifugal 
type and may be set to release, at any predetermined speed, a 
small plunger valve whi ch controls, with high-pressure steam, 
the operation of the quick-closing th rottle before mentioned. 
This is normally held open by means of an over-balanced dif­
ferential piston. At the moment th e speed limit operates, the 
excess pressure is removed and the throttle closes. This device 
is employed purely for insuring absolute immunity from acci­
dent from excess speeds, due to the possible disablement of the 
governor mechanism. 

Copious lubrication is supplied to all journals by means of 
a plunger pump driven from the worm shaft The warm oil 
returnin g from the bearings passes through a copper coil cooler 
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in the bed-plate and thence to a reservoir from which the pump 
draws its supply. The cooled lubricant is circulated a t slight 
pressure, sufficient to ensure positive flow . At no point is oil 
under high pressure employed for preventing erosion of rubbing 
parts, bearing areas being sufficient for supporting the weight 
of the rotating parts. 

GENERATORS 

In general construction the 5000-kw turbo-generators con­
form to those now building fo r smaller machines. The field or 
revolving element is built from a solid cylinder of steel, slotted 
for the reception of the bar wind ings, and provided with ven­
tilating openings corresponding with openings in the lamina­
tions of the stationary element. T he generators may be wound 
for high voltage, if desired, in order to avoid the use of step-up 
transformers in a sys tem of power transmi ssion at voltages 
ranging up to 15,000. 

---•♦----

HOME-MADE LIGHTNING ARRESTER 

COLO RADO SPRINGS AND INTERURBAN RAILWAY COMPANY 

Colorado Springs, Col. , Dec. ro, 1903. 
E DITORS STREET R AILWAY JOURNAL: 

The accompanying illustration shows a type of lightning ar­
rester that is doing good service for us here at Colorado 
Springs. The old street car men will recognize it, as it was 
used on a great many of the first Sprague roads, but a few 
changes have been made in the arrangement of fuses. The 
original arrester consisted of four fu ses, which caused a great 
deal of trouble, as one discharge of lightning would often blow 
all four fuses; owing to the contact a rm dropping from one 
fuse to the other so quickly that the fume s and gases from the 

the trouble of blowing all four fuses upon one di scharge. We 
find that frequently after lightning storm s all fuses in these 
arresters have been blown. 

W e have, all to ld, about twenty-six arresters of this type on 
the line and at places such as the power house and machine 
shops, where these arresters can be observed, we have never 
had but one fuse blow at one time on di scharge of lightning. 

\Ve a lso use about six Garton arresters to the mile, and all 
ca rs are equipped with General E lectric type M. D. arresters. 

The illustration shows a bank of five of these arresters that 
has been used at the power house. On the line only single 
boxes are used. D. L. MACAFFREE, General Manager. 

---•♦----
THROUGH THE NEW YORK SUBWAY ON HAND-CARS 

Mayor George B. 1\IcC!ellan, of New York, and a party of 
city officials and invited guests of the Rapid Transit Subway 
Const ruction Company made a trip on hand-cars in the New 
York subway from City Hall up to Manhattan Valley, a dis­
tance of more than 6 miles, on the afternoon of Jan. r. T he 
party met at the City Hall, and started from the loop stat ion 
at that place at 2 o'clock. Six cars were used, all of which 
were worked by Italian laborers. Among those who made up 
the party were Ma:vor i\lcClellan, John B. McDonald, Comp-

l'iE \\ YEA H.'S IKSPECfION PARTY STARTING FROM CITY H ,\LL 
STATION FOR TRIP THROUGH SUB\VA Y 

trailer Grout, Rapid Transit Commissioner Alexander E. Orr, 
Vice-President Walter I3. Oakman, of the Rapid Transit Con­
struction Company; \Vill iam Barclay Parsons, President 
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COMBINATION SNOW-PLOW AND FREIGHT CAR 

T he J. G. B rill Company has de livered the heavy type com­
binat ion double-end nose snow-plow and fr eight car, shown 
in the illustration, to the Olean Street Railway Company, of 
Olean, N. Y. The car without motors weighs about 25,000 

lbs., and is probably the heaviest snow-fighting machine ever 
put on an electric railway. The bu ilders have furni shed com-

CO:\IIHN,\TIO N SNO\\"-PLO\V AND FRE IGHT C \l{ 

binations of snow-plows and freight cars to seve ral roads, but 
thi s is said to be the fir st car of the kind to have a completely 
enclosed body. The plow is intended for use on the recent ly­
constructed 5-m ile extension to Shingle House, Pa., whi ch is 
nver pri va te right of way. and the nature of the ground tends 
to render the lines li able to dee p snow drifts. 

T he plows, shea r board s and w ings are readily removable 
and the car made ready for freight and locomotive service. 
To enaLle long pieces of freight to be handled advantageously, 
3~-in. doors are provided at diagonally opposite corners, which 
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upon which they are rai sed vertically by means of stout chains 
passing over sheaves upon shafts, which are revolved by large 
horizontal hand wheels geared to the shafts. When the plows 
are removed, heavy channel-iron draw-bars are installed with 
bar slides. 

The body framing is unusually strong, as reference to the 
diagram will show. The side sills are s¾-in. x 7fi-in. long­
leaf ye llow pine, plated on the outside with 7-in. x ¾-in. steel. 

Tie-rods extend across the car and through the 
guide plates at the corners to give extra 
strength at these points. The center and inter­
media te si lls are 3½ ins. x 7¾ ins., and the end 
sills 3½ ins. x 7 ins. Besides under truss rods, 
short upper truss rods are introduced, as shown 
in the diagram. The wings or levellers are at­
tached to the body by heavy center posts at 
center of car, securely braced, and are raised 
ver tically instead of at an angle, as in th e old 
style, so that obstacles close to the track may 
be avoided. These levellers are 7 ft. long. The 
length of the car over body is 30 ft., and the 

width over shea thing 8 ft. The car is equipped with sand-boxes, 
bumpers. draw-bar s and roof gongs of the builder's make. 

•• 
COMBINED WHEEL AND RAIL-BRAKE 

T he accompanying illustration shows a new combined wheel 
and ra il brake, as applied to a Brill "Eureka" maximum trac­
tion truck. The brake has been placed on the market by John 
\ V. Fowler, of Brooklyn, N. Y. The brake-shoes are normally 
supported by spiral springs, in such a way as to permit the free 
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CUNST R UCTION DETAILS OF CO:\IBINATION SNO\V-PLU W AND FREIGHT CA R 

swing outwardly, and 5-ft. double-sliding doors at the sides. 
Besides these doors are sliding doors at the corners opposite 
the swinging doors. The adj ustable plows a re 9 ft. 4 ins. from 
point to side, and are 30 ins. wide. They have a heavy backing 
cf oak, and are attached to the body by four heavy guide posts, 

movement of th e shoes, both toward and away from the wheels, 
and toward and away from the rails. The first movement by 
the motorman of the brake spindle brings the brake-applying 
cams into contact with inclines on the shoe backs and presses 
the brake- shoes hard against the wheels. This single move-
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ment wi ll stop a car under ordinary conditions. If, by reason 
of sli ppery rails, this initial pressure is not sufficient to over ­
come the momentum, stop the car and prevent skidding on the 
ra ils, or to control the ca r on a grade, an extra pressure on the 
brake spindle by the motorman will fo rce the ra il-brake a t the 
bottom of shoes into cont act with the ra ils ( the whee l-brake 
still retain ing its hold on the wheels), and wi ll bring the car 
under control. I n case of an emergency the wheel-brake and 

COi\IDI NED \\'II EEL .\ N D R .\ l L-BRAKE 

the rail -brake can be brought into contac t wi th the wheels and 
rail immedia tely. ?\o alterations to standard t ruck frame a re 
required in adoptin g thi s brake. It is only necessa ry to remove 
the ord inary brake and a ttach the new one to operate on the 
two large wheels. 

T he wearing par ts a re easily replaced. T he shoe is con­
st ructed in sections ( shown a t right of cut ), w ith chilled face. 
soft cast-iron or cas t-s teel shoes, as may be desi red. 

----♦----
VISIBLE CAR SIGNS 

A frequent source of annoyance to the public is that caused 
by motormen who fai l to stop their car s i f hailed within too 
short a distance. T his often occurs on streets over which more 
than one line is opera ted, as many people h est itate to signal a 
ca r until they are sure that it is the right one. If the car signs 
are illegible withi n reasonable stopping distance d issatisfa ction 
with the ra ilway is sure to result. T he rapidly-growing cus­
tom of street railways to paint their car s a uni form color has 

ILLUl\II NATED CA R SIGN 

a lso emphasized the demand for a more effect ive ca r sign than 
has heretofore been considered necessary. 

To meet th is need fo r a ca r sign th at can be read day and 
night at a considerable di stance, th e W. R. Ga rton Company, 
of Chicago, is makin g a specia lty of the ''Vis ible" car and sub­
signs, two types of whi ch a re shown in the accompanyi ng 
d lustrations. 

T hese car signs a re of the single type. T hey a re made of 
clear white popla r , the lette rs bein g cut out th rough the wood 
in a standard bold design. T h e ends arc rein fo rced with ma l­
leable iron straps, fo rming the hanger catches. I nte rmediate ly 
the boards an ; braced and prevented frum warping by steel 
straps. The letters arc covered wi th a t ransparent backing, 
allowing the li ght to pass through without glare and showi ng 
the lettering pla inly at from 200 yds. to 300 yds., corresponding 
to about two blocks. T he signs are thoroughly pa inted with 

pure white lead and lin seed oil paint , with a black face , show­
ing, day and night, a white letter on a black ground . The 
hange rs on the cars, by which the signs arc held, are properly 
pitched fo r bolting to the transom roof. 

A ll the signs for a system are made to one standard size, 
hence any sign may be employed on any car, requiring le ss than 
a minute to make the entire change. To attach the sign to the 
car it is merely dropped into the hangers. To remove , it is 

li\"lE RCHANc;E.\I:LE s u n-s1c;N 

simply li fted out. No fa:,tening device of any sort is em­
ployed other than the special shape of the hanger and catch, 
which does not interfere with their reacly placing or removal, 
but prevents ra ttling or dis lodgement. The sign s being strongly 
made, with nothing frag ile in their construction, will stand a 
great deal of handling and wear indefinite ly. They may be 
washed or repain ted as eas ily as the car itself. 

T he advantages claimed over signs of the roll, box or cur­
ta in types, include: a much smaller number of signs required 
and no mechanism to constantly give trouble; flexibility when 
new routes a re added or old ones changed; require but one­
half to one-fifth of the time to change the route; greatly reduce 
the possibility of running the route wi th the wrong sign set, 
and at a ll t imes show a strong, bold letter, not possible with 
the other types. Additionally, in signs in which glass in any 
fo rm is employed, the item of breakage is a serious one in the 
operating expense. 

E conomy and effectiveness in operation are secured through 
the illumination being entirely furni shed from the ordinary 
interior li ghting of the cars. These lights shine through the 
end and side transom sash, and thence th rough the sign letters, 
producin g an even diffu sion and illumination at no extra 
expense. 

I n some cities municipal regulations require the showing of 
a colored light fo r di ffe rent routes. This is provided for in the 
sign itse lf by a bull s-eye of glass or translucent material. 

In terchangeable sub-s igns are a lso used in addition fo r indi­
cating specia l routes and terminals, such as "Through," 
" Depot," "Parks," etc. T hese are made of malleable iron, 
t ranspa rently backed, and a re readable with facility at about 
0ne block distance. 

•• 
COMMUTATOR TRUING DEVICE 

To meet the constantly grow ing demand fo r a reliable tuol 
for t rui ng up the commutator of a generator without rcmu,·­
ing the armature from its beari ng, the Akron Electrical l\Ianu­
fac turing Company brough t out some t ime ago the Carr Com­
mutator truing device. T his tool is d irectly attachable to any 
machine hav in g a removable bea ring cap, and it is claimed that 
it wi ll do work that w ill compare favorab ly with that done in a 
lat he, wi th the great addi tional advantage that the armature 
need not be removed from the machine. T he work is clone 
while the shaft is running in its bear ings, and , com,e(1ucntly, the 
face of the commutator runs absolute ly true. 

fn the design of thi s tool the utmost care ha s bee n taken to 
su di stribute the metal as to obtain the utmn c. t r igi d it_v. th e 
st iffest pms ibk sections being empl oyed throu ghout, wi th the 
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result that the faul t so common in other devices of this char­
acter- namely, lack of r igidity and consequent chattering and 
gouging in of the tool- has been entirely obviated. So fa r has 
this d ifficulty been overcome, tha t when the commutator is 
dressed off, a slight appli cation of No. oo sandpaper will give a 
perfectly fini shed commutator. 

As shown in the accompanying illust ration a T-shaped clamp 
is bolted to the machine in place of the bearing cap, set screws 

< <1:\ l i\ l l'T AT !! R Tl{UlNG DEVICE .\TTAl HED T<i CE?-:E H:\TU J{ 

bei ng provided in its lower end to rest against the pedes tal and 
steady the too l. On thi s piece th e tool bar is clamped Ly mean:,, 
()£ an ingenious saddle, w hich all ows the bar to move both per­
pendi cular and parall el to the face of the commuta tor and in ­
::o tantly claml's the two pieces by drawing a leve r nut. T he bar 
carri es a slide, which in tu rn ca r ri es the too l post; thi s slide is 
driven relative to the l,ar by means of a se re\\' and hand wheel, 
thus g iving the feed. T he tool bar is abo eas ily adjusted tu 
any width uf commutator up to 12 ins. in th is company's 
type ,-\ and to 18 in s. in type B, thi s adj ustment being 
accoml'li shed by slackin g the lever nut and sliding the 
ba r in ur nut the necessa ry di:-tance parallel to th e com­
mutator . T he bar may also be reversed by slacking the 
lever nu t and remov in g the top half of the saddle. T hi s, 
with the double tool post socket, makes it po:,,s ible to use 
the device on either side of the mac hine, depe ndi ng on th e more 
convenient d irection of commutator rotation. T he ad justment 
of th e tool at r ight angles to the face of the commutator is also 
accompli shed by hand wheel and sc rew operation on the saddle, 
it being fi rst necessary to slacken the lever nut sl ightly. In 
opera ting th e device thi s nut should a lways be drawn tight , but 
when it is desired to face the end or leads of a commutator , thi s 
nut may be slackened enough to allow the requi site movement. 
A t the extreme outer end of th e tool bar a threaded rod is 
screwed in, and intended to be sc rewed clown to a solid support , 
ac ting as a jack to steady the tool at the extreme limit of its 
cut. A center is attached to the device by means of adjustable 
brackets, to prevent end mot ion in the comm utator while being 
turned. 

T he tool is adjusted to the desi red cut by means of the cross­
feecl. T his cut should invariably be light, several light cuts 
being taken in preference to one heavy one. T he feed should 
also be slow, as a smoother job is thus obtained. For the best 
work a commutator speed of from 200 ft. to 250 ft. per minute is 
recommended, and in case of large machines this can generally 
be obtained by slowing the source of power , and also often with 
small sizes. A crank for attachment to the pulley is provided, 
so the machine can be operated by hand if necessary, but it is 

desi rable to use the power drive owing to its more uniform 
speed. 

T his device is built in two sizes: Type A, operative on com­
mutators up to and including 20 ins. in diameter and 12-in. 
face; type B, adapted to commutators up to and including 48 
ins. in diameter and 18-in. fac e. However, the design of the 
generator enters largely into the range of the tool, and in some 
cases it will be considerably in excess of the above figures . 

•• 
VERTICAL BRAKE HAND WHEEL 

A vertical hand wheel for hand brakes, bevel geared to the 
regular brake staff, is one of the regular features of the vesti­
bule cars suppli ed by the S t. Louis Car Company, unless other­
wise specifi ed. T hi s hand wheel is of such shape that it takes 
up very little room in the vestibule, and the handle extends no 
fart her than the hub of the wheel, owing to a di sh in the latter. 
Of course, on heavy cars where air brakes a re used, the hand 
brake is only used in an <'mergency, ancl for thi s reason it is 

VE RTICA L B RAKE H i\N D -\\'HEEL 

csl'ecially desirable that it should not permanently take up 
much space on the plat fo rm . In this case, there is no sacrifice 
of effi ciency by adopting a form of brake occupying but little 
room, because the vertical wheel brake is practically as easy to 
operate as the ordinary horizontal brake staff used on open 
cars. Indeed, in some respects, it is more effective in action 
than the ordinary brake handle. It can be rapidly revolved to 
take 11p brake slack. and after the slack is taken up, the motor­
man can pull up on the rim of the wheel next to him and get a 
very effect ive purchase, as he has only to brace against the 
floor without altering hi s usual position. T here is also less 
likelihood of passengers or motormen being injured with a 
flying brake handle where thi s type is used in place of the 
horizonta l style. 

COMPETITION BETWEEN STEAM AND ELECTRIC LINES 
IN OHIO 

T he Cincinnati, Hamilton & Dayton Railway (steam) has 
started a rate war against the Western Ohio Railway, the 
Dayton & T roy Electric Railway, and the Cincinnati, Dayton 
& Toledo Traction Company, which parallel its line between 
Lima and Cincinnati, Ohio. The steam railroad has cut its 
round-trip rates to all of the towns in this district, and is also 
selling round-trip tickets, good for two persons, going one way. 
T he electric railways more than held their own during the re­
cent holiday excursion business, despite the fact that in some 
cases the steam rates were lower. 
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NEW CARS FOR THE EAST ST. LOUIS & SUBURBAN 
RAILWAY 

T he East St. Lou is & Suburban Railway Company has lately 
received from the Ameriean Car Company, St. Louis, six fine 
ears, whieh have some interesting features. The platforms 

has been fo r a long time extensively applied by the Wyekoff 
P ipe & Creosoting Company, Inc., whose offices are at Stam­
fo rd, Conn., and works at Portsmouth, Va. This eompany has 
been ereosoting timber since 1881, and as many of its installa­
t ions have been in suceess ful use for fifteen years to twenty 
yea rs, it has had every opportunity to study and apply the best 

have an entrance from one side only, and the 
steel dashers are brought a round to the corner 
posts. Substantial portable vestibules enclose 
the platforms except at the entrances, and 
gates hinged to the car bodi es close the en­
trances. The pla tfo rm steps a re 17% ins. from 
the rail heads, and from step to platform is 
14 ins. The platforms are 4 ft. 6 ins. from the 
end panel over the erown pieces. T he seats 
are upholstered in spring cane, and are placed 
longitudinally. T he interiors a re fi ni shed in 
cherry with ceilings of bireh. Besides elec­
troliers at intervals a long the eenter of the 
monitor deck, single lights a re placed a long 
the upper window ra il s. The upper wi ndow 
sashes are stationary, and the lower arranged 
to drop into pockets, which are covered 

<lKE OF THE NEW CAR S FOR THE EAST ST. LOUIS & SUBURBAN RAILWAY 

with flaps. The length of the cars ove r the end panels is 
26 ft. , and over the crown pieces, 35 ft.; width over sills, 
7 ft. 9 ins. , and over the posts at belt, 8 ft. 2¼ ins.; from 
eenter to eenter of posts, 2 ft. 9 in s. T he side posts a re 
2¾ ins. thick , and the eorner posts 3¾ ins.; sweep of posts, 

INTERIOR OF EAST ST. L OUIS & SUBUR BAN R AILWAY CAR 

2¼ ins.; size of side sill , 4¾ ins. x 7 ins.; end sills, 3¾ ins. x 
7 ins. T he ears a re equipped with brake handles, fo lding gates, 
sand-boxes, alarm gongs, angle-iron bumpers and other spe­
eialties of B rill manufaeture. The ears a re mounted on Brill 
27-G trucks, having 4-ft . wheel base, 33-in . wheels, and 
equipped with 38-hp motors. 

••• 
CREOSOTED TIMBER 

In the STREET RAILWAY JouRNAL of May 30, 1903, an ab­
stract was published of a paper by Dr. Herman von Sehrenk 
on "The Use of T imber by Rail roads and I ts Relation to 
Forestry." A fter citing num erous fo reign experiments in 
timber preservation, he coneluded th at short-lived, porous 
timber well repa id the cost of proper preservat ive treatment, 
and that ereosoting usua lly gave the best results. 

It is interesting to note in eonnection w ith thi s well-known 
governm ent expert's opin ion of ereosoting, th at that method 

methods for each kind of timber as used for wire and eable 
eonduits, poles, cross-arms, rai lroad ties, wharf and bridge 
t imbers, ete. Among the eompany's important customers are 
the Bell Telephone Companies, who purehase from it millions 
of fee t of conduit every year. Only reeent ly several carloads 
of ereosoted timber were shipped to one of the largest rai lroad 
systems in the U nited States. 

T he method applied by th is eompany in preserving wood is 
to fir st subj eet the t imber to superheated system to draw out 
the sap, after whieh ereosote is fo reed into the wood under 
high pressure. T h is method has proven so satisfaetory that 
the company is prepared to guarantee that its ereosoted timber 
wi ll never rot. I t should be noted that as ereosoted timber is 
an excellent insulator it is doubly valuable on third-rail systems 
and other eleetr ical in stallations. 

Several weeks ago the company reeeived a number of pieees 
of eonduit from the Bell Telephone Company, of Philadelphia, 
with the statement that it was obliged to take up some of the 
Wyekoff eonduit, la id fifteen years ago, on aceount of the sub­
way now being built by the P h iladelphia Rapid Transit Com­
pany. The Bell Company wrote that every pieee was found to 
be in a perfect state of preservation, and that even the small 
tenons were as sound as the day they were laid. The United 
States Department of Agrieulture has asked for a pieee of this 
eonduit, to be placed on exhibition in Washington, and has also 
made a request fo r two pieees to be sent to St. Lou is. 

A UNIQUE CAR HOUSE AND SHOP 

The Columbus, Dela,Yare & Marion Railway Company has 
completed a unique ear house and shop at Stratford. The 
bui lding has been erected as an addition to the power house at 
that point, and is construeted of blue sandstone, whieh was 
quarried on the eompany's own property. The building has 
nine traeks, each with a eapaeity of two ears. The first and 
seeond traeks are for repair work and contain pits. The third 
traek is the paint traek, while the remaining tracks are used 
for storage. In the rear, on the left, is the machine shop, and 
on the right , the carpenter shop. T he second floor is utilized 
for the store room and the eleetrieal repair department. A 
crane has been arranged to li ft motors, armatures and other 
heavy parts from the first floor below, and convey them to any 
point in the eleetrieal repa ir room. T he equipment of th e shop 
is the same as was used in the old shop, whieh was described 
in the arti ele on the Columbus, Delaware & Marion Railway 
in the STREET RAILWAY JOURNAL last year. 
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FINANCIAL INTELLIGENCE 

WALL STREET, J an. 6, 1904. 
The 1Vluney narket 

The three principal fea tures in the money market during the last 
fortn ight have been a heavy expansion in bank loans, a recovery 
in fo reign exchange and continued arrivals of currency from the 
interior. The bank loan increase, amounting to $30,000,000, is ex­
plained principally by the shifting of loans from the trust com­
panies to the banks, consequent upon the desire of the former to 
strengthen their position as far as is possible at the end of the 
year. A further cause is the large investment in exchange drafts 
by local bankers, which means essentially that we are lending 
Europe a part of the sums due to Am erican merchants in the for­
eign trade. Purchases of these drafts on a large scale account in 
large measure al so for the rise in sterling rates. It still seems 
doubtful, however, whether exchange has recovered sufficiently to 
shut off gold imports, and at this writing there are reports that 
more of the precious metal has been engaged in London for ship­
ment to this country. In spite of a decline of nearly $5,000,000 
during the last two weeks in the surplus reserve, the banking con­
d ition is considerably stronger than the average for this period in 
former years. T his fact is reflected in the comparatively low rates 
for money which have prevailed in face of the usual extremely 
la-rge requirements at the outset of the new year. In the first week 
of J anuary, a year ago, call money on the Stock Exchange averaged 
somewhat above II per cent, while 15 per cent was occasionally 
reached. During the past week the highest figure touched was 9 
per cent, and the great bulk of the loans made were at 6 per cent 

' and under. Time money, which commanded 6 per cent last year, is 
now ruling at from 5 to 5½ , and mercantile di scounts are accepted 
on a correspondingly lower basis. Altogether, the new year sta rts 
with a pleasing prospect of an easy money market for some time 
to come. Leaving aside the possibility of additional gold im­
portations, the movement of domestic currency inward from the in­
t erior promises to continue in volume sufficient to add heavily to 
local re:;ources during the next six weeks. The treasury will have 
its u sual large disbursements to make in the course of thi s month, 
for pensions and other extraordinary purposes, and a steady credit 
is th ereby assured the banks from this quarter. One single pos­
sibili ty to interfere with this satisfactory outlook, is, that the rail­
roads and industrial corporations, which have n ew capital to raise, 
may feel that the time has arrived to make applications at the loan 
-counter . These corporate borrowings, it will be remembered, bore 
very severely upon surplus bank resources, both in 1901 and 1902, 
and the suggestion that they may be repeated now cannot but be 
viewed with some uneasiness. On the other hand, it may be sa id 
that demands for ordinarily speculative purposes are comparatively 
light. and that less money is required in general trade than in 
any of the previous seasons. 

The Stock narket 

There have been few features in the gen eral stock market of the 
last two weeks. Trading has been active enough, considering the 
holidays, but it has been confined entirely to professional operators, 
who have manipulated the market to suit themselves. Speculative 
operations, on the whole, have favored the side of ri sing prices fir st , 
because outside conditions are generally favorable, and second, be­
cause the course of events on the Stock Exchange itself has shown 
t hat there is very little desire among real holders of stocks to sell. 
The most important influence working against the market has been 
the fear of hostiliti es between Russia and Japan, which has depressed 
financial sentiment abroad, and caused some rather heavy selling for 
foreign account on thi s s ide of the water. With the exception of 
the war possibilities, outside developments have been genera lly en­
couraging to owners of securities. The steady tendency toward re­
laxation in the money market , and the exceedingly favorable posi­
tion of foreign exchange have been related already. Railroad 
earnings, except in the case of the anthracite coal roads, have held 
up extremely well, and in many cases are, in fact, showing a larger 
proportion of net earnings increases than they were a year, or two 
years ago. \Vhat between easy money and heavy earnings expan­
sion it is hard to see how the feeling can be anything but optimistic 
so far as the \Vestern railroad shares are concerned, and this, in­
deed. is the general view n ow taken on the Stock Exchang:e. In 
the industrial shares, and in some of the railroads, where traffic 

receipts are falling behind, there may be room for more mis­
g1vmgs. Yesterday's very poor showing of the Steel Corporation 
illustrates the vicissitudes which holders of industrial companies' 
shares must expect. But for the market as a whole, the present 
position is di stinctly sound, and while there may be no good reason 
to expect much advance in prices, there is even less ground to look 
for much of a declin e. 

T he publication yesterday of the Brooklyn Rapid Transit earn­
ings, showing a heavy increase for the half year, brings out one rea­
son, at least, for the recent advance in the stock. Professional 
opinion otherwise is rather mixed as to the speculative position in 
the stock. One set of observers think they see evidence of quiet un­
loading by the ''political pool," which took such an active part in the 
recent advance; another set insist that the stock is being firmly held 
by the larger interests, for higher prices. Manhattan Elevated and 
Metropolitan Street Railway shares have both shown considerable 
independent strength during the past fortnight. Earnings of the 
Manhattan for the December quarter are said, by people likely to 
know, to break all records. 

Philadelphia 

T he principal movement in the recent dealings in the Philadelphia 
traction group has been the advance on heavy trading in the Phil­
adelphia Company issues. T he common moved up from 39 to 42; 
then, with the dividend off, sold from 41 ½ down to 401/g. The 
preferred meanwhile, which for some time has kept inactive around 
43, rose to 46. There is no explanation for thi s advance, except 
that the recent ea rnings of the c9mpany's properties have been 
favorable. It has looked simply as if a pool had been formed, tak­
ing advantage of gen eral market conditions, to bid up the stock. 
Philadelphia Rapid Transit, a week ago, fell fo 7¾-the lowest 
ever reached. Since then, however, it has recovered, selling yester­
day at 8½, after going as high as 9. Union Traction has been steady 
between 45 §,i and 46, and Phi ladelphia Traction has also held firm 
between 97 and 97½. American Railways, on light transactions, 
rose from 43½ to 44½, and then reacted to 44. Philadelphia Elec­
tric advanced from 5¾ to 6 3-16, but later lost nearly all its gain. 
Purchase of a hundred shares of Consolidated Traction of New 
Jersey raised the stock from 64½ to 66½ , but an odd lot sold after­
wards at 65 ½. Union Traction of Indiana sold at 35; this completes 
the li st of the two week's trading. 

Chicago 
Two stocks only have shown any semblance of activity in the 

Chicago market, during the period under review. These are South 
Side Elevated, which sold down from 95 to 94, and Lake Street 
Elevated receipts, which advanced from 1½ to 2¼. It is under­
stood that the South Side management in issuing its $7,000,000 new 
stock, to pay for its extensions, will arrange to have the new shares 
paid for in three equal installments, running over, perhaps, two 
years. In that event the stock would not be issued until it had all 
been paid for, and the new lines built. No interference with present 
dividends would be necessary under this plan, because the new ex­
tensions would be earning a revenue before dividends would be 
called for on the new stock. The motive for the buying of Lake 
Street securi ti es probably lies in the fact that the reorganization 
scheme has now become operative, and the worst that can happen 
is known. Other sales in the Chicago traction group comprise 
U nion Traction common from 6 up to 7, then down to 6% (the 
stock sold as high as 79-i in New York), Union Traction preferred 
from 27 to 30, City Railway from 166 to 162, Lake Street stock at 2, 
Metropolitan common at 17, and Metropolitan preferred at 52. 

Other Traction Securities 
Rumors of a dividend increase-which, however, are wholly un­

confirmed-have been used as an excuse to bid up North American 
shares rather sharply, on the New York Stock Exchange. A pro­
fessional speculative party announces privately that it is very bull­
ish on the stock. The local curb dealings, so far as the traction 
specialties are concerned, hardly deserve much notice. Interbor­
ough Rapid Transit, which a fortnight ago sold as low as 901/s, 
advanced to 93, and then dropped back to 92½. The only other 
tr ades recorded are a hundred shares of St. Louis Transit at n¾, 
Washington Traction preferred at 46 and Chesapeake Traction 5s 
at go½ ,. In Boston the market has been extremely dull. Elevated 
shares ranged between 140 and 140¾. Massachusetts Electric com­
mon was bid up from 18 to 20¼, but transactions in the stock were 
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too small to be of any significance, and the quotation yielded subse­
quently to 19. Massachusetts Electric preferred sold at 75 ¼ and 76, 
West End common between 89 and 89½, and the preferred between 
1 IO and 108. The regularly active Baltimore securities have varied 
but little. United Railways stock is a trifle lower at 8½. The 
income bonds have not gone above 56¼, nor below 56½, while the 
general mortgage 4s, after selling at 91¥s, weakened to 91¼, Other 
sales for the two weeks' period comprise Atlanta Consolidat ed 
Street Railway 5s at 105½, Anacostia & Potomac 5s at 90, Nor­
folk Street Railway 5s at 107¼, Newport News & Old Point 
Comfort 5s at 97¼, Central Street Railway 5s at 112¼ and Charles­
ton Consolidated Street Railway 5s at 102. 

There was practically nothing doing in tractions in the Ohio 
financial centers last week. At Cincinnati, the Cincinnati Street 
Railway stock advanced to 134 on sales of about 300 shares. A 
small lot of Detroit United sold at 69. A block of Miami & E rie 
canal bonds changed hands at 40, which is purely a gamble, as the 
company is in bad shape financially, and its future depends wholly 
upon the action of the Legislature in granting the canal company 
additional privileges. A block of Northern Ohio consolidated 5s 
sold at par, an advance over previous figure s. At Columbus, 
Columbus Railway & Light common continued in demand, and 
several hundred shares sold from 33 to 341/s, which is a high mark. 
The old Columbus Railway common sold at 85¼, also an advance. 
At Cleveland, the only transaction during the week was a lot of 
Northern Ohio Traction & Light at 13¼, a slight decline. 

Security Quotations 

The following table shows the present bid quotations for the 
leading trac tion stock, and the active bonds, as compared with 
two weeks ago : 

Closin g Bid 
Dec. 21 Jan. 5 

American R ai lways . . . . . .. . . .. . . . . . . . . . . . .. . .. . . . . . . .. . . .. . . .. . . . . 43 43½ 
Aurora, Elgin & Chicago (preferred) ............................. a55 a55 
Boston E levated ... . ....................... ...... ................. 140 140 
Brooklyn R apid Transit ............... ........... ....... , . .. . . .. . 503/s 
Chicago City .... ................ ........... ...... ................ 160 
Chicago Union Traction (common)......... ...... ................ 5½ 
Chicago Union Traction (preferred) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 25½ 
Cleveland Electric . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 65½ 
Con solidated Traction of New J ersey. . . . . .. .. . .. . . . . . . . .. .. . . . . . 64 
Con solidated Traction of New J ersey 5s ......................... 105½ 
Detroit United . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 68 
E lgin, Aurora & Southern ............................... ... . .... a38 
Lake Shore E lectric . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. -
Lake Street Elevated . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2 
Manhattan R ailway ...... .................................. ...... 141¼ 
Massachusetts Electric Cos. (common) . . . . . . . . . . . . . . . . . . . . . . . . . 18½ 
Massachusetts Electric Cos. (preferred) . . . . . . . . . . . . . . . . . . . . . . . . . 75 
Metropolitan E levated, Chicago (comm on)..................... . 16 
Metropolitan Elevated, Chicago (preferred)...................... 51 
Metropolitan Street ............................................... 1221/4 
Metropolitan Securities ......................................... . 
New Orleans Railways (common) . . . . . . . . . . . . . . . . . ... . . . . . . . . . . . 10¼ 
New Orleans Railways (preferred) ......... .... ............... ·.. 30½ 
New Orleans R ailways 4½s . .. . .. . .. . . . .. . .. . . .. . . .. . .. . .. . . . .. . . 80 
N orth American .. ................................................ 75½ 
Northern Ohio Traction & Light ................................ 13¼ 
Philadelphia Company (common) .. .. . . . .. . . . . . . .. .. . . .. . .. .. . . . . 39 
Philadelphia Rapid Transit .. .. .. .. .. .. .. .. .. .. .. .. .. . . .. .. .. .. .. 8½ 
Philadelphia Traction . . . .. . . .. . . . .. .. . .. . . . . . .. . . . . . . . . . . . . .. . .. . 96 
St. Louis Transit (common) .. .. . . .. .. .. .. .. . . . .. .. .. .. . . . . . .. .. . 11½ 
South Side Elevated (Chicago) .. .. .. .. .. .. .. .. .. . . .. .. .. .. .. . . . . 90¼ 
Third Avenue ..................................................... 112 
Twin City, Minneapolis (common) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 91½ 
Union Traction (Philadelphia) .. .. .. .. .. .. .. .. . . . . .. .. .. . .. .. .. . . 45½ 
U nited Railways, St. Louis (preferred) . . . . . . . . . . . . . . . . . . . . . . . . . 55 
West End (common) .............................................. 89 
West End (preferred) ....................... : .................... 110 

a Ask ed . . • 

Iron and Steel 

49¼ 
160 

6½ 
28 
65 

105½ 
66½ 

a32 

1¾, 
142½ 
19½ 
75¼ 
17 

I 51 
122¼ 

88 
10 
30½ 
80 
83½ 
13¼ 
40¾, 
8¼ 

97 
13 
92¼ 

119 
91 
45 
55 
89½ 

109½ 

It cannot be said that a decrease in the Steel Corporation's earn­
ings, even as large as the one reported yesterday, had not been ex­
pected, both by Wall Street men and by authorities in the iron trade. 
How much of a shock it will be to the outside public remains to 
be seen. The optimistic reading of the situation is that the "pauper 
period" in the iron industry was witnessed at it s extreme in the 
four months ending with December, and that a gradual improve­
ment, both in earnings and in profits, will be witn essed from now 
on. The important question to be answered in the immediate 
future is whether the recent price reductions have been suffici ent to 
induce liberal buying for long-term requirements. or whether con-

sumers, not feeling entirely sati sfied that the reaction is over, will 
content theselves with buying from hand to mouth. Quotations are 
as follows: Bessemer pig iron $14.50, Bessemer steel $23, steel 
rails $28. 

Metals 

Quotations for the leading metals are as follows: Copper, 12½ 
crnts, tin 28¼. cents, lead 4¼ cents, and spelte r 5 cents. 

POWER IN BALTIMORE 

It is stated from Baltimore, Md., that the completion of the 
great project for the electrical development of the falls of the 
Susquehanna River, on the Niagara plan, is now assured by the 
fact that Antho ny N. Brady, of New York, and associates have 
taken over $1,000,000 stock in the United Electric & Power Com­
pany, of Baltimore, controlling the lighting of that city. Plans 
for the power plant at Conowingo, on the Susquehanna, have 
been completed, and routes for the cables to Baltimore, Havre de 
Grace, Elk\on and other towns in Maryland, Southern Pennsyl­
vania and Delaware have been laid out. There will soon be a 
number of changes in the directorate of the United Electric Light 
& Power Company. Th e new interests in the company have 
tendered the presidency to S. Davies Warfield, president of the 
Co ntinental Trust Company, who conducted the negotiations with 
Mr. Brady. T here are now five vacancies in the board of direc­
tors, and Mr. Brady, with three of his associates, will fill four 
of these. Mr. Brady will also become a member of the executive 
co mmittee of the company, which will be increased from five to 
seven members. The· present executive committee is composed 
of S. Davies Warfield, William T. Dixon, Thomas J. Hayward 
and Francis E. Waters. The dissolution of the syndicate hold­
in g the $2,000,000 common stock of the United E lec tric Light & 
Powe r Company, and owning the Mount Washington Electric 
Light & Power Company, will mean a distribution of these securi­
ties to the new owners. The investment of the New York in­
terest s in the Susquehanna project will probably be $10,000,000. 
It is proposed the works can be completed in 1905 to supply 
40.000 hp to Baltimore. 

ELECTRIC RAILWAY PLANS FOR THE NEW EAST 
RIVER BRIDGE 

With the completion of the Williamsburg _bridge the question 
of granting concessions for street rai lway lines comes up, and 
many plans are now under consideration for the utilization of 
this new mean s of relief for Brooklyn Bridge. It has been pro­
posed to give the surfaoe railroad companies of both the great 
boroughs right of way over the new bridge, one on the north and 
the other on the south roadway. The plan is to give to the Brook­
lyn Rapid Transit Company the right of way over the south road­
way and let its• cars run over the bridge to a terminal station and 
loop at the Manhattan end, thence back to Brooklyn; and to give 
to the Interurban Street Railway Company a similar franch ise 
over the north roadway, with the conditiqn of a terminal station 
and lo op at the Brooklyn end of the bridge. 

The advantages claimed for this plan are set forth under five 
heads. 

I. The evening crowds would enjoy the same advantages as the 
morning crowds. In the morning riders from remote points in 
Brooklyn would remain on the Brooklyn Rapid Transit cars and 
diverge in Manhattan, as they do now on the Brooklyn Bridge. 
In the evening the riders could cross the bridge on the Interur­
ban cars and diverge in Brooklyn. This, it is claimed, would 
greatly decrease the crowdin g at the terminals. 

2. By reason of the Interurban lines reaching Brooklyn persons 
who live within walking distance of the Brooklyn terminal, and 
there are many thousands, would have to pay but one fare and 
would save IO cents a day in ca rfare. 

3. Commissioner Lindenthal has stated that 450 cars an hour 
can be ·operated on tracks which are not blocked by trucks and 
wagons. The maximum for Brooklyn Bridge is 275 an hour. 
There would be no deprivation to Brooklynites to have two of 
the four trolley tracks given to the Interurban Street Railway 
Company. 

4. In case of a se riou s breakdown, blo ckade or strike on eith er 
line the other line would maintain th e steady service so essential 
t,) th e welfare of both boroughs. 

5. All the advantages of a railroad monopoly of the br idge 
wo uld st ill obtain. T he advantages mentioner! would he sup ple­
mentary and arlditional. 
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NEW RULES OF THE ROAD FOR NEW YORK CITY 

On D ec. 8, 1903, the committee on law and legislation of th e 
Board of Alderm en of th e city of New York presented for the 
consideration of that body an ordinance entitled " R ules of th e 
Road," the said ordinance b eing a substitute for the one referred 
to th e committee on April 28, 1903. The revised o rdinance 
was passed by th e Board of Aldermen on D ec. 8, and approved by 
the mayor on D ec. 14, aft e, section 15, art icle r, h ad b een amended 
at h is suggestion by thc Board,namely, to continue giving north and 
southbound travel th e right of way. The m ost important feature 
of the new ordinance is that requiring cars to stop on the near 
side of the st ree t . before reaching crosswalk, when discharg­
in g or taking passen gers. This rule has been in fo rce on the 
lines of the Brooklyn R apid Transit Company (Brooklyn Bor­
ough ) since J an. r, 1904, and will become effect ive on the 
lines of the Interurban Railway Company ( Manhattan Borough) 
beginn ing J an. 17, 1904. 

The P olice D epartment has published and d istributed an ab­
st ract of the new ordinance, covering th e rules fo r driving, and 
g uide signs have b een placed at all important crossin gs. 

T he new ordinance as approved on D ec. 14 is g iven herewith: 
An Ordinance in R elation to the R ules of th e Road. 

Be it O rdained by the Board of Aldermen of T he City of New 
York as follows: 

Article !.- Rules of the Road. 
Sect ion r. Vehicles K eeping to the Right-Veh icles shall keep 

to the right, and as near th e right h and curb as possible. 
Sec. 2. Vehicles M eeting-Vehicl es meeting shall pass each 

o th er to the right. 
Sec. 3. V eh icles Overtaking Others-Vehicles overtaking 

others shall, in passing, k eep to th e left. 
Sec. 4. Turning and Starting-The driver or person having 

charge of any vehicle, before turning the corner of any street, or 
t urn ing out o r starting from or stopping at the curb lin e of any 
street , shall fi r st see that th ere is sufficient space free from o ther 
vehicl es, so t hat such turn , stop or start may be safely m ade, 
and sh all th en give a plainly visible or audible signal. 

Sec. 5. Turning to the Right Into Another Street-A vehicle 
turning to the right into another street shall turn the corner as 
near to the curb as practicable. 

THUS: 

J l __ _ 

l 
Sec. 6. Turning to the L eft Into A nother Street-A vehicle 

turn ing to the left into anoth er st reet shall pass to the right of 
and beyond th e center of th e st reet intersection before turning. 

THUS: ___ J l 
--<~------- .. , ------

X' 

Sec. 7- Crossing Streets-A vehicle crossing from one side of 
the street to the other shall do so by turnin g to the left so as to 
head in the same direction as th e t raffi c on that side of th e 
street. 

THUS: ~ ------ .. 
\ 
I 

' -- -- ---- -- -- -- ---~ 
Sec. 8. Stopping at Curb- No vehicle shall stop with its left 

side t o the curb. 
Sec. 9. Driving, Backing, etc., on S idewalks-It shall not be 

!awful for any public ~artman, or for any person driving or hav­
m g charge of any public cart, wagon or other vehicle to drive or 
bac~ any such p~blic cart o r any other cart, wag~n or other 
vehicle, onto th e sidewalk of any of the streets of said city except 
as ~ereinafter provided, or to stop any such cart, or an~ other 
vehicle, on any of the crosswalks or intersection of streets so as 

to obstruct o r hinder the travel along such crosswalks or inter­
se ct ion of streets, o r t o place any such carts or other vehicles 
crosswise of any street s of said city, except to load thereon or 
unload therefrom ; but in no case shall it be lawful for any person 
to pe rmit such cart or other v ehicle to remain so crosswise of 
any street fo r a longer period than may be actually necessary for 
such purpose; but it shall be lawful for th e owner or occupant 
of any sto re, warehouse or building in any street or avenue in 
which th e rails of any railroad company are laid so close to the 
curbston es as to prevent the owners or occupants from keeping 
any such cart or other vehicle in the carriageway in front of his 
place of business with out interference with th e passing cars of any 
such railroad company t o occupy with such cart or other vehicle 
during busin ess h ours so much of th e sidewalk as may be neces­
sary for such cart or o th er vehicle; provided that sufficient 
space be retam ed fo r the passage of pedestri:ms between the cart 
or other vehicle so permitted to occupy such portion of the side­
walk and th e stoop or front of every such store, warehouse or 
other buildin g. In no case shall it be lawful to place any such 
carts, wag ons, or other vehicles, crosswise of the carriageway 
on Broadway o r Fifth Avenue, south of F ifty-Ninth Street, or on 
Park Row, nor shall any such cart , wagon or other vehicle be per­
mitted to remain in fro nt of any premises on said Broadway or 
Fifth Avenue, south of F ifty-Ninth Street, or on P ark Row, unless 
placed in close proximity to the curb, with the side of such cart, 
wagon or oth er vehicle parallel therewith. 

Sec. ro. In nb case shall a vehicle remain backed up to the 
curb, excepting when actually loading or unloading. 

Sec. r r. Stopping Close to th e Curb Lin e-Unless in an emerg­
ency or to all ow anoth er vehicle (as provided in sections 16, 17 
and 18) or pedestrian to cross its path , no -vehicle shall stop in 
any public street or highway of thi s city, except close to the curb 
line. 

Sec. 12 . Obstructing Crossings-No vehicle shall stop, for the 
purpose of taking or setting down a passenger or loading or un­
loading freight, or for any other purpose except in case of acci­
dent o r other emergen cy, or when directed to stop by the police, 
in such a way as to obstruct any st reet or crossing. 

Sec. 13. Stopping N car Corners-No vehicles shall stop or 
stand within the in tersection of any street , n or within ten fe et 
of a stree t corner. 

S ec. 14. Surface Cars Taking On or Discharging P assengers­
Surface cars shall stop only on th e near side of the street, and 
before reaching crosswalk, to discharge or take on passengers. 

Sec. 15. Right of Way-On all public st reets and highways of 
the city, all vehicles in (an easterly) a north erly or (westerly) 
southern direct ion , shall h ave the right of way over any vehicle 
going in (a northerly) an east erly or (southerly) westerly dire c­
tion. 

Sec. 16. Ri ght of W ay of Certain V eh icles-Th e officers and 
men of th e Fire D epartment and Fire Patrol, with th eir fire appar­
atus of all k inds, wh en going to, or on duty, at or returning from 
a fire, and all ambulances, and the officers and m en and vehicles 
of the P olice Department, and all physicians who have a police 
permit (as hereinafter provided) sh all have the right of way in 
any st reet and through any procession, except over vehicles 
carryin g th e United States mail. The Police Department is 
h er eby empowered to issue, upon application therefor, a permit 
for such right of way t o any duly registered physician, which 
permit shall not be transferable. 

Sec. 17. Ri ght of Way of Cars-Subject to the preceding sec­
tion of t hi s article , surface cars running on tracks laid in the 
streets especially for their use shall h ave th e r ight of way along 
such t racks, between cross street s, over all vehicles moving in 
the same direction at a less rate of speed than ten miles an hour; 
an d the driver of any vehicle proceeding upon the track in front 
of a surface car shall turn out as soon as poss ible upon signal by 
the m otorman or drive r of t he car. 

Sec. 18. Signa l in Slowing Up or Stopping-In slowing up or 
stoppin g, a s ignal shall always be g iven to those behind by rais-
ing th e whip or hand ver ti cally. · 

Sec. 19. Signal for Autom obile-Every person driving an auto­
mobile or motor vehicle shall, a t th e reque:; t or signal by putting 
up the hand, from a person driving or riding a restive horse or 
horses, or driving domest ic anim als, cause the automobile to 
immediately stop, and to remain stationary as long as may be 
necessary to allow said h orses o r domestic animals to pass. 

Sec. 20. Slowly Moving V ehicl es-Vehicles moving slowly shall 
keep as close as possible to th e curb lin e on th e right, so as to 
allow fast er moving vehicles free passage on the left. 

Article IL-Speed. 
S ection I. Speed of Vehicles-The following rates of speed 

through the streets of the city shall not be exceeded, that is: 
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Eight miles an hour by bicycles, tricycles, velocipedes and motor 
vehicles, however propelled, or by passenger and other vehicles 
drawn by horses or other animals, except that in portions of the 
city not built up, where the buildings are at least one hundred 
feet apart, a speed of fift een mile an hour may be maintained. 

Sec. 2. Exceptions- Nothing in this article shall apply to the 
apparatus and wagons of the Fire and Police D epartments, the 
Fire Patrol, ambulances, emergency repair wagons of street rail­
roads, and vehicles carrying the United States mail. 

Sec. 3. Excessive Speed Prohibited-No person riding, driving 
or in charge of any vehicle on any street, avenue, pathway, or 
driveway in th e city shall drive the same at a speed g reater than 
reasonable and proper , having regard to the traffic and use of 
the highways, or so as to endanger the life or limb or any per­
son. 

Sec. 4.- Speed in Crossing Streets and Turning-No vehicle shall 
cross any street or avenue running north and south, or make 
any turn at a speed rate exceeding one-half its legal speed limit. 

Article III.- Lights. 

Section I. Lights-Each and every vehicle using the public 
streets or highways of this city, except vehicles of licensed truck­
men, shall show, between one hour after sunset and one hour 
before sunrise, a light or lights, so placed as to be seen from 
the front and each side; if dash lantern is carried, it shall be 
placed on the left-hand side; such light or lights to be of sufficient 
illuminating power to be visible at a distance of two hundred feet; 
said light or lights shall show white in front, but may be colored 
on the sides, excepting licens ed truckmen. Every automobile 
shall exhibit during the same period two lamps showing white 
lights visible at a distance of three hundred feet in the direction 
toward which the automobile is proceeding, and shall also ex­
hibit a red light, visiule in the reverse direction. The lamps shall 
be so placed as to be free from obstruction to light from other 
parts of said automobile. In the Borough of The Bronx, except­
ing south of Tremont Avenue and One Hunderd and Seventy­
Seventh Street east of Jerome A venue and west of the Bronx 
River, and in the Boroughs of Richmond and Queens, and in the 
Twenty-sixth, Thirtieth, Thirty-first and Thirty-second Wards of 
the Borough of Brooklyn, every car or other vehicle between 
said· hours, while moving on, along or standing upon the portion 
of streets in said boroughs or parts of boroughs, shall also carry a 
light or lights of such illuminating power as to be plainly visible 
two hundred feet , both ahead and behind said car or vehicle. 

Sec. 2. Exceptions-But this section shall not apply to any 
equestrian, or to any animal led or driven, not attached to any 
vehicle, nor to the rider of a bicycle , tricycle or similar vehicle, 
whose light has become extinguished, or who is necessarily ab­
sent from his home without a light, when going at a pace not 
exceeding six miles an hour, when a clearly audible signal is 
given as often as thirty feet are passed over. 

Article IV.- Improper Use of Streets. 

Section I. Coasting Forbidden to Bicyclists-No bicycle shall 
be allowed to proceed in any street of the city by inertia or 
momentum, with the feet of the rider removed from the pedals. 

Sec. 2. Trick Riding Forbidden-No rider of a bicycle sha,l 
remove both hands from the handle-bars, or practice any trick 
or fancy riding in any street. 

Sec. 3. Carrying Children on Bicycles-No bicyclist in the city 
of New York shall carry upon his bicycle any child under th e 
age of five years. 

Sec. 4. Ages of Drivers-Drivers or persons in charge of 
vehicles other than licensed vehicles shall not be less than sixteen 
years of age, unl ess provided with a permit from the Police 
Department. 

Sec. 5. Riding on Backs of V ehicles-No person shall ride upon 
the back of any vehicle without the consent of the driver , and 
when so riding no part of the person's body must protrude beyond 
the limits of the vehicle. 

Sec. 6. "Cruising" by Hacks, Etc., Forbidden-No public or pri­
vate hack while awaiting employment by passengers, shall stand 
in or upon any public street or place other than at or upon public 
or priva te hackstands, respectively, des ignated by the Board of 
Aldermen ; nor shall any hackt'nan seek employm ent by repeatedly 
and persistently driving his hack to and fro in a short space 
before, or by otherwise interfering with proper and orderly access 
to, or egress from , any theatre, hall, hotel, public resort, railway 
or ferry station, or other place of public gathering, but any hack­
man may solicit employment by driving through any public street 
or place without stops other than those due to obstruct ion of 
traffic, and at such spce4 as not to interrupt or impede traffic, 
and may pass and repass before any theatre, hall, hotel, publir 

resort, railway or ferry station or other place of public gathering, 
provided that after passing such public place he shall not turn 
and repass until he shall have gone a distance of two blocks bo­
yond such place. 

Article V.-Use of Sidewalks. 
Section I. Driving on Sidewalks-Except as provided in thi s 

article, no horse or vehicle shall be driven, backed, led or allowed 
to stand on any sidewalk which has been curbed, except that 
wares or merchandise in process of loading and unloading, ship­
ment, or being received from shipment, may be transferred from 
trucks or other vehicles over the sidewalk by the use of skids, 
o r by backing up trucks on the sidewalks in so doing, provided a 
passageway be kept open within the stoop lin e of buildings for 
the free passage of pedestrians. 

Sec. 2. Leading Bicycles-Riders of bicycles, when dis­
mounted, may lead their bicycles along the sidewalk in single 
f..l e, and bicycles may be allowed to stand on the sidewalk, pro ­
vided they are within the stoop line and cause no obstruction. 

Sec. 3. Riding on Sidewalks- Bicycles may be ridden on the 
sidewalks of any street in the suburbs of the city, the roadway 
of which is· not reasonably rideable for such vehicles. 

Sec. 4. Driving Across Sidewalks-Nothing contained in th is 
article shall prevent the riding or driving of horse or vehicles 
from private property directly across the sidewalks of any street 
to the roadway, or from th e roadway back to such private prop­
erty. 

Article VI.-General Rule Covering the Use of Streets. 
Section I. Reasonable Care to be Used-Nothing contained 

herein or omitted herefrom shall be construed or held to relieve 
any person using, or traveling, or being upon any street, for any 
purpose whatever, from exercisi ng all reasonable care to avoid or 
prevent injury through collision with all other persons and ve-

. hicles. 
Sec. 2. Traffic Not to be Obstructed-No vehicle shall be al­

lowed to remain upon or be driven through any street of -the 
city of New York so as wilfully to blockade or obstruct the 
traffic of that street. 

No vehicle shall be so overloaded that th e horse or horses are 
unable to draw it. 

Article VIL- Powers of Police D epartment. 
Section I. Police D epartment to Regulate T raffic-The Police 

D epartment shall have all powers and duties in relation to the 
managem ent of the vehicular traffic. 

Sec. 2. Police Department to See That Ordinances Are Posted 
-The Police Department shall see that these ordinances are 
posted in all public stables and at the hacks, cab and truck stands, 
and shall keep copies of them at all of its stations an.cl issue them 
on application. 

Article VIII.-Definitions. 
Section I. Definitions of Terms Used Herein-The fo llowing 

terms, whenever used herein , except as otherwise specifically 
indicated, shall be defined to have, and shall be held to include 
each of the meanings herein below respectively set forth, and 
any such term used in the singular number shall be held to in­
clude the plural. 

Street-Every avenue, boulevard, highway, roadway, cartway, 
lane, alley, strip, path, square and place used by or laid out for 
the use of vehicles. 

Roadway-That portion of any street which is included be­
tween the curbs or curb-lines thereof and is designed for th e 
use of vehicles. 

Curb-The lateral boundaries of that portion of a street de­
signed for the use of vehicles, whether marked by curbstones 
or not so marked. 

Vehicles-Every wagon, carriage, omnibus , sleigh, push-cart, 
bicycle, tri cycle and other conveyance (except baby carriages), 
in whatever manner or by whatever force or power the same may 
be driven , ridden or prope lled, which is or may be used for or 
adapted to pleasure riding or the transportation of passengers, 
baggage or merchandise upon the street; and every draught and 
riding animal, whether driven, ridden or led, excepting that an 
animal or animals attached to any v~hicle shall, with snch vehicle, 
constitute one vehicle. 

Article IX.- Penalties for Violations. 
Section I. Penalties for Violations-Any person violating any 

provision or regulation hereof shall be deemed g uilty of a mis­
demeanor, and upon conviction thereof by any Magistrate, either 
upon confess ion of the party or by competent testimony, may be 
fined for such offense any sum not less than one dollar and not 
exceeding ten dollars, and in default of payment of such fine may 
be committed to prison by such Magistrate unt il th e same be 
paid; but snch impri so nment shall not exceed ten days. 
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FIRE DELAYS ACCOUNT ANTS' REPORT 

Secretary vV. B. Brockway, of the Street Railway Accountants ' 
Association , r ecently prepared fo r publication a pamphlet contain ­
ing the standard class ification of accounts and s tandard form of 
operating report of the association, and to add to its practi cal use­
fuln ess appended to th e pamphlet a number of blank pages fo r notes. 
Unfortunately the pamphlet was being made ready for the press 
last week at the composing rooms of Mcl lroy & E mmet, 106 Liberty 
Street, N ew York, which were destroyed by fir e, and the type, 
plates and original copy of the pamphl et were completely de­
stroyed. Mr. Brockway has companions in his misery, however, 
as th e same fir e destroyed a considerable part of the current trans­
act ions of the American Institute of Elec trical Engineers. · H e 
h, _s, howe\"er, sta rt ed an ew on his work, and expects to issue the 
ra mphlet soon, but it s publica tion will be delayed some t ime by 
the untoward accident. 

----♦----
99-YEAR ACT ARGUMENTS IN CHICAGO 

J an. 16 has been se t as the dat e when a rguments befo re 
Judge Grossc np on th e valid ity of t he 99-year act in extendi ng 
Chicago St reet Ra ilway franchises will be hea rd before J udge 
( ;rn~-~cup. Dav id T. vVatsun, of Pittsburg, has been retained as 
~pn: ial ;1t to rn ey fo r the city of Chicago. 

~---♦----THE THREE-CENT FARE SITUATION IN CLEVELAND 

Mayor T om L. Ju lrn son and the a(h·,1ca tes of 3-ccnt fare street 
railways have had th eir in ning in CleYeland during t he pas t twn 
weeks. A pparently every eff o rt is bein g m ade to rush through 
fra nchise g rants befo re th e talked-of legislation placing the 
g ranting of all street r ai lway fra nch ises and si mi lar matt ers in 
th e hands of a State railway commi ssion can be enac ted in th e 
Stat e L egis lature, which is now in session. While th e mayo r and 
his cohorts seem to have th in g·s their own way just at present , 
t here is every indica tion that th e legisla t ion m entioned will be 
put th rough by th e present L egislature, thus t aking out of th e 
hands of biased City Councils the right tn pass o rdinances calcu­
lated to in j ure the business and credit of esta blish ed and re putable 
street ra ilway co mpani es. 

T he Rhodes Ave nue fra nch ise extension ordi nance fo r an ex­
tcmio n of the F ores t City Street Railway, the 3-cent fare line, 
through l{h o<l e Aven ue to D etroit St reet, thus enabling it t o use 
t he so-ca ll ed free t erritory and reach th e P ublic Square, was put 
through the Counci l a few nights ago in a manner which was 
questionable, tll say th e least. Th e old company has been fi ghting 
tl11 s g rant . for m any m o nth s, and at each session of the Council 
it wa~ enabl ed to present revocat ions of a sufficient numb er of 
cu nsents uf p roperty owners t o render it necessa ry fo r th e 3-cent 
fare company to go over the ground again and secure m ore con­
sents before it could secure the fra nchise legal ly. Before th e last 
meeting th e J oh nson Councilmen held a .:auc{1 s, with th e result 
that when the m eeting was call ed, the regular order of business 
was suspended and th e franchise matt er was acted upon at once 
and th e o rdinance passed without a di ssenting Yo tc. Th e revo­
cations, which were in the fo rm of a com municati on to the Coun­
ci l, were read later, but were without fo rce as the fra nchise had 
already been granted. 

An ordinan ce has been introduced in the Council to fix th e rat e 
of fare on street rai lways operating within a certain area of the 
city at three cents. T his ordin an ce will affect several companies 
,, hose rate of fare is n ot st ipulat ed in the old grants, thu s fix in g 
a low fare zone in the central portion of the ci ty. 

T h e question of the expiration of certain fra nchises held by the 
Cle~eland ~lectric Railway will be brought to an issue by another 
ord~nan ce introduced before the City Council. The proposed 
ordm an ce g rants to the Forest City Railway Company, the 3-
ce nt fa re company, the right to operate on Ce ntral Avenue and 
Quincy Street, which constitute two of the lead ing lines to the 
East End now operated by th e old company. The city claims 
the franchises for these lin es expire March 22, 1905. Another 
o rdinanc e provides for a belt line traversing portions of Broad­
way, Woodland, vVilson and K insm an Streets. all of which are 
occup ied and operated by the old company. T h e city claims that 
these g rants expire Sept. 20, 1904. T he ordinances provide for 
three-cent far es with transfers, and provide that the city may 
purchase the property at any time, th e pri ce to be fi xed by a board 
o_f arbitration. T here has long been a controversy between the 
city and the company over the expiration of the above mentioned 
franchises . The company cla ims that some of them do not ex­
pire u~til 1913, _and that none of them expire before 1908; certain 
extens10ns havmg been secured, it is claimed, at th e time the 
company seemed the right to suhstitut e electricity fo r horse 
power. 

IMPORT ANT FRANCffiSE GRANTS IN NEW YORK 

Th e A ldermen of New York have approved the report of the 
railroad committee granting a franchise to the Hudson & Manhat­
tan Rail road Company, and the application of the Long Island 
T raction Co mpany for a fran chise for twenty-five years to operate 
,arious electric railways, aggregating about 16 miles, in Queens. 

The Hudson & M anhattan Railroad Company is the company 
of which W . G. McAdoo is president , and which is tunneling the 
North River between J ersey City and Cortlandt Street, New 
York. The R apid Transit Commiss ion approved the scheme 
several weeks ago. T h ere was no opposition to the committee's 
report. 

The franch ise g ranted to the Long I sland Traction Company 
m eans the constructi on in th e spring of a comprehensive exten ­
sion of that company's system in Queen s and Nassau, connecting 
the outlyin g secti ons with Brooklyn. F or the franchis e during 
the fi rs t five years the company must pay an annual rental equal 
to 3 per cent of it s annual g ross receipts, and during the remain­
ing twenty years a sum equal to S per cent of its annual gros.~ 
receipt s. The Board of Es timate and Apportionment may, by 
g ivin g a year' s no ti ce, require the company to change its syst em 
fro m an ov erh ead to an und erg round syst em. The rat e of fare 
is no t to be m ore than 5 cents. The company must build 10 
mil es by July 1, 1904, and all unbuilt part s on July 1, 1905, are to l> l' 
io rfeit ed. 

•• 
NEW LINES BETWEEN MINNEAPOLIS AND ST. PAUL 

Vice -President C. G. Goodri ch , of th e Iwin City Rapid Tran­
sit Company, of M inneapoli s and St. Paul, announces that ar­
ra ngements have been m ade to build a line from Minneapolis 
to For t Snelling, whi ch is so utheas t of Minn eapolis, on th e 
south side of the M ississippi River. This will be an extension of 
th e present line to M inneh aha. Nothin g r emains but to secure 
the approval of th e government o ffi ce rs to the plans which have 
been submitted. \ Vhen a bridge ha s been ·completed across the 
Mis~ iss ippi R iYer nea r Fort Snelling, this line will be joined 
to th e line from St. Paul , m aking another interurban line be­
tween Minneapo li s and St . Paul by way of Fort Snelling. An­
other new int erurban line is planned between Minneapolis and 
St. Paul , which will join the Selby Avenue line in St. Paul, cross­
ing the Lake S treet bridg e, fo llowing Lake Street to Cedar 
Avenue in Minneapoli s, Cedar Avenue to Thirty-first Street, 
and connecting with th e present Thirty-fir st Street line. This 
will g ive St. P aul people a chan ce to go direct to the lakes with­
out go ing th rough the down town district of Minneapolis . The 
building of th is line is dependent upon th e granting of the right 
of way by th e Coun cils of M inneapolis and St. Paul. The com­
pany has in operati on already two interurban lines between the 
two cities. F ifty new cars are being constructed, and these, with 
the new power plant which is to be put in operation soon will 
enable th e com pany to g ive g reatly improved service. 

•• 
IMPROVEMENTS ON THE LACKAWANNA & WYOMING 

VALLEY RAILWAY 

\V ork will be comm enced before long on the cutting of a tun­
nel three-fourths of a m ile long in South Scranton, Pa., by the 
Lackawanna & ·Wyoming Valley E lectric Railway Company, 
which will r em ove a grade of 200 ft . to the mile and shorten the 
distance between Scranton and vVilkesbarre from 19½ to 18½ 
mil es, and enable better time to be made. A roadbed has been 
graded to the tunnel entrance on either side and some track laid 
and ballasted. \ ¥ h en all these improvements are completed the 
company expects to cover the distance between the two cities 
in 20 minutes. About 100,000 tons of broken stone ballast have 
been used on the new line and the 40 bridges over roadways, 
rai lroad track, etc. , are all of steel. With the completion of the 
tunnel, four of the eight grade crossings between Scranton and 
Pittston will have been eliminated. New cars have been ordered 
fo r the road, to be used after the tunnel , is completed, which will 
have a speed of sixty-five miles an hour. They are to be equipped 
with the multiple-unit system of control. The cost of the road, 
equipment and right of way between Wilkesbarre and Scranton, 
is much greater than has been stated, the total cost being nearly 
$5,000,000; There is some speculation as to whether the improve­
ments will end with the present work. The Carbondale branch 
will be built during the present summer and will cost nearly 
$2,000,000. Work will be commenced on this line shortly. It is 
said that the road will be extended to Nanticoke. 
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THE PUBLIC WAITING STATION IN CLEVELAND 

It seems quite probable that the proj ec t of erec ting a waitin g 
station on the Public Square, in Cleveland, for the use of the 
interurban roads, will miscarry. As outlined in a recent issue of 
STREET RAILWAY JOURNAL, th e city co mpany and the interurbans 
secured permission from the Board of Public Service to erect the 
stations, and plans were completed for the building. Later cer­
tain Councilmen demanded that an ordi nance granting such a 
franchise be put through the City Council. The companies had 
agreed to in stall public toilet rooms in the station, and maintain 
their portion of the buildin g, but when the Council Commit tee 
insisted on amending the plans to th e extent that the rai lroads 
must maintai n the to ilet rooms and supply towels, soap and 
o ther accessories, the railway compani es fe lt j ustificd in making 
objections. Now certain Councilm en who are advocating 3-
cent fare lines, ha \·c start ed an agitation to defeat th e measure 

• on the ground that the city should n ot g;-ant any further rights 
of any kind to the old company. As a resuit, the city is like ly to 
lose a handsome shelter house for the Public Square, which the 
railways offered to turn over without cost. The rai lroads, 
however, will not drop the plan of building a downtown station, 
and it is quite probable that the different roads will be asked 
sli~htly _to increase the am ~unt they have already guaranteed, 
which will enab le them tc, build a very creditable station of their 
own on some downtown street. There would be considerable 
advantage in this plan, for, while it would be necessary to buy 
real estate, the building would be owned by the companies, and 
certain privileges could be let out, from which an income could 
be derived, an advantage which would i1ave been impossible 
under the other plan. 

RAIL WELDING BY THE , THERMIT PROCESS 

E. Stiitz has been appointed A m erica n representat ive of the 
Goldschmidt Thermit rail-welding process which has been ex­
ploited in Germany to a considerable extent, and · hopes before long 
to be able to supply apparatus and material fo r rail-welding. This 
can be done now for small pipe and other repairs for which ther­
mit is used. Mr. Stiitz wi ll deliver a lecture on the process 
at the Franklin Institute, in Philadelphia, on J an. 20, and at the 
l\fassac~usetts Institute of T echnology, in Boston, Feb. 26. 

•• 
TRACTION COMPETITION IN INDIANA 

At points alon g the Big Four Railroad in Indiana where there 
is competition with the traction companies, General Passenger 
Agent Lynch says that all loss of revenue through local traction 
competition is being more than made up by the in creased revenue 
derived from through business. ··In mariy ways," says Mr. 
Lynch, "the traction companies are proving excellent feeders." 

A vigoro:1s prot_est is being entered against the rates charged 
by the Indianapolis Northern Traction Company on its line be­
twe~n Kokomo and Tipton, which has just been opened for 
busm ess. In the original franchise it was stipulated the rate 
should_ not exce ed 1½ cents per mile, but the company is now 
collectmg 2 cents and 3 cents per mile for short distances. A 
flaw is ~a id to have developed in the franchise of the company, 
and while the commissioners are willing to pass a new grant, 
they stoutly maintain that no privileges will be given the com­
pany until a rate of not more than 1½ cents per mile is agreed to. 

A rate war between the steam railroad and the Evansville & 
Prince ton Traction Company, operating between Princeton and 
Evansville, is now on. 

STREET RAILWAY PATENTS 

[This department is conducted by W. A. Rosenbaum, patent at­
torney, Room No. 1203-7 Nassau-Beekman Building, N ew York.] 

UNITED STATES PATENTS ISSUED DEC. 22, 1903 

747,343. Elastic Wheel; Ka rl 0. Ahlquist, Rugby, England. 
App. filed June 19, 1903. Comprises a hub having a central annular 
Hauge, a rim and annular spring •side-plates, by which the rim and 
hu_b are connected, the connection between the hub and side-plates 
bemg made by means of ball and socket bearings. 

747,370. Railway Car Appliance; A ndrew J. Brislin, Brooklyn, 
N. Y. App. filed April 20, 1903. A belt adapted to be buckled 
about the motorman is attached to an alarm circuit so that in case 
he becomes disabled and falls, an alarm will be giv~n. 

747,371. Trolley Wheel; Herbert W. Brockett, Hamden, Conn. 
App. hied June 23, 1903. The wheel is flanked by two discs of 

greater diameter than the wheel, whereby the wheel is retained up­
on the wire. 

747,378. Brake Apparatus; Philip J. Conboy, Hamilton, Ohio. 
App. fil ed Aug. 17, 1903. Detai ls of mechanism for winding up the 
brake chain. 

747,410. Brake; Josiah B. Gaston, Rock Springs, Wyom. App. 
filed April 14, 1903. The brake has two leverages, and is adapted 
to be changed from one to the other by rais ing or lowering the 
staff. 

747,470. Support for Electrical Conductor s; Robert Orr and 
John Morrison, New York, N. Y. App. filed Jan. 9, 1903. A 
trolley clip, consisting of two connected members, each member 
being provided with a wedge-shape groove and a wedge-shaped, 
wire-gripping clip or clamp , adapted to be secured in the groove. 

747,477. Rail Insulator; Leonard M. Randolph, Newark, N. J. 
App. filed May 4, 1903. A non -porous insulating covering for rails, 
consisting of varnish residue, and an absorbent substance laid 
around the rail and pressed into intimate contact therewith. 

747,489. Electric Car; Myron Rounds, Boston, Mass. App. fil ed 
June 13, 1903. A car having rai sed floor-sections over the trucKs 
and vertical ly adjustable seats at each end of each of th e raised sec­
tions. 

747,501. Automatic Railway Switch; H orace W. Summers, 
Elyria, and Charles R. Summers, Norwalk, Ohio. App. filed 
April 30, 1903. Detai ls of a combined automatic and manually ope­
rated switch. 

747,537. Electrical Switch; George J. Crossland, Mobile, Ala. 
App. filed July 12, 1902. Details of a circuit closer for operating 
an electro-magnetic railway switch. 

747,539. Track-Sanding Apparatus; John J. Dolan, Jr. , Balti­
more, Md. App. filed March 4, 1903. A track-sanding device, pro­
vided with a sand-inlet and a fluid pressure inlet, and also having 
a sand outlet which is interposed between the two inlets. 

747,596. Apparatus for Removing Ice from Track or Conductor 
Rails of Railroads; Patrick B. Delany, South Orange, N. J. App. 
tiled March 2, 1903. A wheel having a notched periphery is pressed 
into engagement with the rail to crush the ice, and is followed by a 
brush or scraper. 

747,6o7. Trolley Pole; Jonah R. Hollis , Brockton, Mass. App. 
filed Nov. 7, 1902. The trolley harp is so mounted as to permit the 
wheel to swing laterally. 

747,655. Car Replacer; Ezra Showalter, :.\Iassi llon, unio. App. 
filed April 29, 1903. Detai ls . 

747,765. Railway Motor; Edward D. Priest , Schenectady, N. Y. 
App. filed Sept. 16, 1902. Details of construction of a split fram e 

PAT. NO. 747,765 

for car motors, whereby the advantages of a box frame are also 
obtained. 

747,774. Switch; Isaac B. Ritter, Philadelphia, Pa. App. filed 
July 8, 1903. Details. 

747,795. Automatic Apparatus for Controlling and Operating the 
Points of Electric Railways or Tramway; Thomas B. Stewart, 
William H. Turner and Rowland E. Dixon, Leeds, England. 
App. filed April I, 1902. Details. 

747,796. Apparatus for Controlling and Operating the Points of 
Electric Railway or Tramway; Thomas B. Stewar t, vVilliam H. 
Turner and Rowland E. Dixon, Leeds, England. App. fil ed March 
G, 1903. Details. 

747,847. Street Railway Switching Mechanism; Walter J. Bell, 
Los Angeles. App. filed May 7, 1903. Hydraulic pistons for mov­
ing the switch, which are locked am! released by an electro-mag­
netic latch. 
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747,885 . Switch-Operating Mechanism ; Oliver D. Hunt, Co­
lumbus, Ohio. App. fil ed March 21, 1903. Details. 

747,886. Switch-Operating Mechanism ; Oliver D. Hunt, Colum­
bus, Ohio. App. filed March 21, 1903. Details. 

747,912. Brake-Shoe; Joseph D. Gallagher, Glenridge, N. J. 
App. fil ed F eb. 24, 1903. A brake-shoe comprising a back or body 
portion consisting of a partly worn brake-shoe and a wearing sole 
cast upon the face thereof. 

U NITED STATES PATENTS ISSUED D EC. 29, 1903 
747,955- Railway Frog; Edwa:.-d B. Entwisle, J ohnstown, Pa. 

App. fil ed June 5, 1902. Relat es to a novel co nstrucion of th e 
wing rail s. 

747,956. Spring Switch ; Edward B. Entwisle and Frank G. 
W ertz, Johnstown, Pa. App. filed D ec. 22, 1902. A reversibly­
acting spring on a rod connected to the switch tongue and actuat­
ing m eans connected to the rod. 

747,957. Car Seat ; Francis K. F assett, St. Louis, Mo. App. 
fil ed J an. 28, 1903. Details of construction of a ''walk-over" seat. 

747,983. Car Wheel; George S. Kyle, Chambersburg, Pa. App. 
filed A ug. 4, 1903. The wheel has a detachable brake ring at ­
tached to its inner side. 

748,098. System For Controlling Fluid Pressure; Edward D. 
P riest, Schenectady, N . Y. App. fil ed May 21, 1903. Wh en a 
train stops, the air pump is automatically cut out by the con­
t:oller, thereby avoiding annoyance to passengers by the opera­
t10n of the pump. 

748,1o6. Brake H ead ; Wiliam D . Sargent, New Y ork, N. Y. 
App. fil ed June 8, 1903. A cast brake-head has attaching lugs 
?f mall eable m etal embedded therein and running around the eye 
m the head. 

748,195. Self-Adjusting Car F ender ; Alexande r 0. L amson, 
Bri_dgeport, Conn. App. fil ed Mar. 12, 1903. T he fe nder is always 
mamtamcd at substantially the same distance from the rails re­
gardless of any tipping or tilting of the car. 

748,210. Sand-Car; A tlas F. McConnell, Nashville, T enn. App. 
fil ed May 1, 1903. Funnels mounted in the car truck and th rouo-h 
which sand is fed to th e center of th e rai l, sand being fe d to the 
funnel by valve-regulated openings in the car platform. 

748,220. Separable Brake-Block and Shoe; Wiiliam D. Sargent , 
N ew York, N . Y. App. fil ed Jun_ IO, 1903. A combined brake­
shoe made in separable parts and the two parts being attached 
by means of a mall eable eye-lug between them. 

748,26~. Mag n~tic Contact Box For Electric Tramways; Al­
fr edo. D1atto, :'urm, Italy. App. fil ed Apr. 8, 1902. A magnetic 
fi eld 1s established when the contact in the box is moved and 
F oucault currents opposing the movements of the field are at 
t(1 e same time created with the object of preventing the forma­
t10n of an arc between the various parts of the apparatus. 

748,322. T_rolley D evice; Ralph P. Tisch and Rotert Kissinger. 
Hebron, O hio. App. fil ed May 23, 1903. The wheel is mounted 
on con e bearin gs having threaded shanks by which they can be 
set up to compensate for the wear. 

748,345. Switch Operating D evice; J oseph E. Campbell , Pitts­
burg, P a. App. ~led Sept. 15, 1903. Details of a switch lever 
ri !tachcd to a ca r. 

748,422. T ro lley; Walter J . R owley, Allegheny, Pa .. App. fi led 
i\~ay 7,. 19? 3• Opening and closing levers adapted to retain the 
wire w1thm the groove of the wh eel. 

748,441. T rolley; Thomas F . V arley, Lowellville, O. App. 
fil ed Aug. 14, 1903. Pivoted g uards extending above the tro lley 
whe~l on each side to retain the wi re and eounterweighted 
to yield when they strike an obstruction. 

748,5o8. Switch O;,erating Apparatus for Tramway or Other 
Cars; Albert King, Nottingham, England. App. fil ed June IO, 
1903: Apparat~s b~ m eans of which, when a lever in the top of a 
car 1s thrown, 1t will engage with mechanism overhead to throw 
the switch. 

?48,557. E lectrically Cont rolled R ailway Switch ; Frederick T. 
K itt, Denver, Colo. App. fil ed Mar. 4, 1903. Details. 

PERSONAL MENTION 

MR. C. F. DREW, general manager of the Coal Belt Electric 
Railway, of Marion, Ill., died very suddenly in his room at a hotel 
at H arrisburg, Ill., Dec. 28. 

~ R. GE O . _H. E~RLE, Jr., of Philadelphia, has been elected 
a di rector of tne _P_h1ladelphia Company, oi Pittsburg, to succeed 
the late M r. Wilham L. E lkins. 

MR. THO MAS J EN K INS has been appointed superintendent 
of the Marion _ Railway, Light & Power Company's street railway 
system at Manon, Ohio, and division superintendent of the Colum­
?us, Delaware & Marion Railway, which is owned by the same 
mterests. Mr. R. A. Amann, formerly superintendent of the 

Marion system, has been made master mechanic of the Columbus, 
Delaware & Marion Railway. 

MR. W. A. BIXBY, manager of the Decatur Traction & Light 
Company, of D ecatur, Ill. , and other interests of the McKinley 
syn dicate, has assumed the management of syndicates at Quincy, 
Ill. 

MR. DAVID R. POWELL, ~ho built at Joplin , Mo., the elec­
tric railway which fin ally became the nucleus of the system of 
the South West Missouri E lectric Railway Company, died in St. 
Louis a few days ago of heart failure. 

MR. PALMER WARDMAN, for several years master me­
chanic of the Cleveland, Painesville & Eastern Railway Company, 
has been appointed general superintendent of the Pennsylvania & 
Ohio Railway, with headquarters at Ashtabula, Ohio. 

MR. T. F. MANVILLE, president of the H. W. Johns-Man­
ville Company, N ew York, started for the West on Dec. 22, and 
before returning to New York will visi t the company's Milwau­
kee, Chicago, St. Louis and New Orleans branches. 

MR. FRED. D . SAMPSON, who has held the position of en­
gineer and superintendent fo r the past nine years, has resigned 
his connection with Charlotte Electric Railway, Light & Power 
Company, and will be associated with the D. A. Tompkins Com­
pany, of Charlotte , N. C. , in the capacity of engineer. 

MR. N. B. RHOADS, who has been connectecl with the Savan­
nah E lectric Company, of Savannah , Ga., for about two years, 
and who was formerly with the Richmord Traction Company, 
Richmond, Va. , has been appointed supermt cndent of Transporta­
tion of the Savannah Electric Company. Mr. Rhoads' appoint­
ment took effect Jan. I. 

MR. B. F. VERMAN, for thirty years a prominent citizen 
of Lorain, Ohio, died at his home a few days ago. He built the 
L orain Street Railway system and later sold a portion of his hold­
ings to Mr. Tom L. Johnson, although he held a part interest up 
to the time of his death. Mr. Verman was formerly Mayor of 
Lorain. 

MR. S. M. MANIFOLD, late general superintendent of the 
Western Maryland Railroad Company, has assumed charge of the 
management of the York County Traction Company's system at 
York, P a., and will have charge of the building of several important 
lines the coming summer. 

M R. W . P . COSPER has accepted a position as salesman for 
the Garton-D aniels Company, of Keokuk, Ia. Mr. Cbsper will 
give special attention to pushing the automotoneer, and will also 
look after lightning-arrester sales. Mr. Cosper has a large ac­
quaintance among street railway companies, having for some 
yea rs bee,n ·western representative for the Consolidated Car Heat­
ing Company. R ecently he has been in the sales department of 
F airbanks, Morse & Company, Chicago. 

MR. W . S. MONTGOMERY, who for the past five years has 
been connected with the Conover Condenser Manufacturing Com­
pany, of Jersey City, N. J., as its secr etary and sales manager, 
severed his connection with that company on Jan. 1, 1904, to 
assum e the management of the Payne Engineering Company, of 
New York City, which is the selling agent of the Payne Company, 
of E lmira, N. Y., builders of simple and compound automatic en­
g ines. The Payne Company has removed to new offices in the 
H avem eyer Building, New York. 

MR. DAVID J. EVANS has severed his connection wi{h the 
Chicago office of the Lorain Steel Company and resigned his posi­
tion of secretary-treasurer of the North American Railway Con­
struction Company, and has taken an office at No. 1564 Monadnock 
Building, Chicago, where he will handle railway supplies, iron and 
steel. Mr. Evans has been connected with the Chicago office of 
the Lorain Steel Company and its predecessor, the Johnson Com­
pany, since early in 1893, having had charge of the business for 
the past three years, during the sojourn in Colorado of Mr. A. S. 
Littlefield, the Western sales agent. 

SEVERAL CHANGES have taken place in the management 
of the Eastern Ohio Traction Company. Mr. R. L. Andrews, 
general manager, has resigned to devote his time exclusively to 
the work of the Youngstown & Southern Railway Company, of 
which he has been general manager since the proposition was 
started some months ago. The duties of general manager of the 
Eastern Ohio Company have been assumed by Mr. George T. 
Bishop, president of the company. Mr. James J. Doyle has been 
appointed superintendent of the Cleveland & Eastern division 
with headquarters at Gates Mills, and Mr. Lawrence O'Toole has 
been appointed superintendent of the Cleveland & Garrettsville 
division with headquarters at Chagrin Falls. Mr. James A. Cur­
rie, secretary and treasurer of the company, has assumed the 
duties of purchasing agent. 




