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Concerning Tests 
The practi ce of testing equipment and suppli es ts one which 

has of late grown considerab ly in favor among electric rail­
ways, but like many other good things in life, it may easily be 

abused. It is certain that the most convincing of all tests is 
that of eve ry-day service, but thi s point is often forgotten in 

the enthusiasm with which experimental investigations are fre­

quent ly taken up. Thus, a road wi ll sometimes make a test of 
the temperature of its cars under different conditions of heater 

operation by applying and measuring the current and the heat 

when the car is standing st ill in the car house, in stead of taking 
thermometer readings with the car out on the line carrying 

passengers. Such a method as this may be well enough when 

merely rough comparisons of different makes of heaters are 
desired, but it throws little li ght upon the results of actual 

operation . In like manner, there is no better way to determine 
experimentally the hea ting of motors than to take their tem­

perature by thermometer and resistance ri se after a few service 

tests under business conditions. The stand tes t has its own 

value for comparative purposes, but it takes the combination 
of heavy grades, sharp curves and a well fill ed car on a stormy 

day to bring out what might be called the latent heat of the 
motor. 

It is remarkable to what a degree of elaborati on experiments 
are now and then carried, when a r esult good enough for all 

practical purposes can be obtained by simple methods. A n in­

stahce of thi s occurred in the practice of a road whi ch desired 
to determine the energy consumption in kilowatt-hours per car­

mile over one of its routes. Instead of connecting a recording 

wattmeter to the motor circu it, the company fitted up a tes t 
tabl e with vari ous ammeters. voltmeter s, switches and circuit 
breakers; squeezed th e outfit into the none too commodious 

vesti bule and then ran a couple of times over the line withou t 
passenger s and in the wake of a regul ar car. Readings were 
taken every half minute and the re sults calculated at length! 

E ven if the company possessed no reco rding wattmeter it would 
not have been a difficul t matte r to borrow one from the lo ::al 
electric light organi zat ion , in which case the experiment ::oukl 

have been performed \\'ithout taking up the time of two em­
ployees, and getting questi onable resul ts at that. 

The problem of knowing what is good enough is the sticking 
poi1~t in a great dea l of tes t work. No small amount of t ime 

and money can be thrown away in experiments by hasty or ill­

considered methods. It is generally a mi stake to lay the burden 

of making tests of a special nature upon the operating depart­

ment of a large road. Such a course is li able to hamper the 

regular business, and when men laden with the responsibiliti es 

of keeping a great system in motion are required to undertake 
an exhaustive and scientific study of spec ial equipment, there is 

every likelihood that justice will not be done to the tests, in­

terested as the men who are maki ng th em may be to secure good 

results. I t is the place of the engi neering department and the 
consul ting engineer to clo thi s sort of work. The lack of a 
rea li zat ion of this fact has prov ed expensive to many roads. 
The expe rt should be called upon, like the physician, to correct 

railway ills, and it is ra rely that h is services are overpaid. 
Nevertheless. throughout the entire range of industr ial life 
one constantly secs unqu alified or overworked employees given 

the responsibili ty of important experiments which carry far­
reaching fin ancial decis ions upon their resu lts. 

On small road s the test problem demand s the simples t possi­

ble methods. Fortunately, the ammeter and the voltmeter, 

aided by the wattmeter, are equal to about eve rythin g- ele:::t rical 

likely to be called in ques tion in such cases. It is a good plan 
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for a group of small roads in a given territory to unite in se­
curing the services of a competent engineer if they find the 
expense too high to take up specialist work on their individual 
account. Something of this sort has already been suggested 
in the telephone field, and there is no reason why this benefit 
enjoyed by roads under a centralized management should not 
also be had by small but independent electric railways. 

Sometimes the purchasing department is charged with the 
making of tests, and this is good practice where the mater ials, 
supplies and equipment are bought in large quantities. T he 
detailed work of making the experiments should, of course, be 
done by the company's engineers. Greater co-operation be­
tween the purchasing and engineering departments is essential 
to the securing of the best results. It is not uncommon to find 
purchasing departments incapa-ble of identifying the apparatus 
listed on the bills of lading, through lack of technical knowl­
edge; and, on the other hand, it is no t every engineer who 
knows the practice of hi s company in blank forms from A to Z. 
In the case of small roads, simple tests of supplies, supple­
mented by close observation of the results in service operation. 
are generally adequate. vVhat is wanted is the best equipment 
for practical service, bearing in mind flexibility, depreciation, 
cost of operation, fi xed charges and other points not in general 
immediately determined by any other than service tests. It 
must always be remembered that the service test of the ap­
paratus in daily work costs far less than special experiments, 
and there is room for ~rea t 1Jrogress in analysis of equipment 
and material on the basis of operati ng experience. Lastly, 
when special tests are made, their planning and execution 
should provide for a minimum possible interference with the 
regular traffic. 

The Accident Problem 
During the past eight months a number of most deplorable 

accidents have taken place upon land and sea. Fires, flood s 
and collisions ha';'e brought unspeakable grief to many homes; 
the columns of the daily press have been filled with the details 
of fatal calamities, and there has grown up a feeling in some 
quarters that it is no longer safe to travel in the United States. 
It is important for every transportation official to do two things 
in reference to the accident problem: First, to study the cause 
of every calamity which comes to his attention and to apply 
hi s conclusions for the safety of his own road; and second, to 
allay the public agitation as far as possible by letting his pas­
sengers see for themselves the precautions which good service 
insures against accidents of the preventable kind. 

Properly to analyze the details of accident prevention, one 
would be obliged to run the entire gamut of railway operation. 
The subject is too broad to be taken to pieces and put together 
again within the compass of a few paragraphs, but several 
points have been so strongly emphasized by the experiences of 
this year that it seems profitable to touch upon them briefly, 
with particular reference to electric railways. 

Perhaps the most striking lesson of the great fires which have 
raged in various parts of the country, beginning with the Iro­
quois Theater disaster in Chicago and ending with the General 
Slocum holocaust, is the importance of inspection in modern 
industrial life. To a hard-headed, practical man of business 
it often seems like throwing money away to maintain an ex­
pensive staff of employees whose duties are of a non-con­
structive and almost negative character in comparison with 
the work of production which brings in positive and measurable 
results. A properly inspected industry often runs along month 

after month without the least evidence that inspection is 
needed, and it is not difficult fo r lax methods to creep in when 
report after report 0. K.'s the operating conditions and re­
ceives but a single glance from the manager, on its way to the 
files. It is vitally impor tant 'to realize that adequate inspection 
is a species of insurance, and that the very absence of trouble 
is sure proof that it pays to spend the money necessary to keep 
the business or the service in good trim. T he street railway 
traffic inspector's work is little noticed, for example, as long 
<'s the cars move smoothly and regularly; the reports of the 
inspector of fire risks in car houses create little comment as 
long as there is no scare on account of flames, and so on down 
the line. It is only in times of unusual happenings, emergen­
cies and casualties that the foll value of inspection is appre­
ci ated. Then, when it is often too late, the barn door is locked 
after the horse is stolen, ancl inspection is begun on a regular 

basis. 
Of equal importance with inspection, the value of discipline 

is taught by the great majority of accidents. A large number 
of factors enter into the oper:ation of every electric railway, 
any one of which is capable of causing trouble if neglected. 
T he higher the car speed, the more important discipline be­
comes, so that its influence is a maximum on the interurban 
rai lway with a .single track. It is well known that locomotive 
engineers on steam roads often "take chances" to save the 
reprimand which is liable to accompany lost time, and it is un­
fortunately true that the same state of affairs is not unknown 
in the interurban electric railway field. If there is any one 

thing which the accidents of the past year or two upon these 
roads have emphasized, it is the vital necessi ty of taking no 
chances. Discipline cannot be properly enfor ced when de­
spatchers break the rules by notifying car crews that written 
orders are unnecessary for the working of unusual movements 
on single track against the direction of traffic; when car crews 
depend for their knowledge of rules in force and rules super­
seded upon the opi nion of the older employees; or when rule 
books are not kept up to date by trainmen, either through pen 
and ink changes or pasted and printed slips inserted in the 
books as soon as superseding orders are published and posted 
in the car houses. Safe operation demands a set of rules which 
do not conflict; it demands not only the strictest obedience to 
those rules, but their perfect understanding on the part of all 
t ranspo rtation employees. As small an oversight as the failure 
to see that the men keep their rule books up to date may easily 

become the first cause of an acc ident that wi ll br ing a road to 
the verge of bankruptcy, to say nothing of the lives at stake. 

In discussing these points it has not been fo rgotten that 
safety is a relative term at best, and that a certain amount of 

risk goes with every journey, no matter how well a road may 
be operated. This applies to all the affairs of life which have 
to do with the great instruments and fac ilities of civilization, 
and is the compensating price nature exacts for co-operating 
with mankind. It is well to bear in mind that the loss of life 
each year in a single city like New York or Boston from pre­
ventable diseases amounts to a total that would stagger human­
ity if it were not spread out into a few inconspicuous deaths 
each day. This is a point worth making when unjust criti­
cisms of a road's operation are brought to the manager's door. 
It does not in the least excuse heedless, faulty or reckless opera­
tion in any form , but it is worth quoting when the "statistical 

cranks" begin to write letters to the daily papers. When all 
that human foresight can do to prevent accidents is accom­

plished. the manager 's duty is done. 

• 
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Car Lighting 
Why is it that the lighting of street cars should be less care­

fully planned and effective than that of any other enclosed 
area? The amount of energy allotted to the task is more than 

adequate, but the res1ilt often leaves much to be desired in the 
way of comfort. Of course, street car lighting labors under 

th e difficulty of a voltage necessarily somewhat variable, and 
therefore uniformity of illumination cannot be attained; but, 
nevertheless, it would not be a difficult matter to make con­

.;;iderable improvement. At present the lighting is often lavish. 

but the passengers, for wh~se convenience the car is lighted, do 
not get the full benefit of the expenditure in th ei r behalf. The 
actual amount of energy used in lighting is ;very considerable. 

On modern cars of the kind now in extensive use, the energy 
required for operating the lamps may rise to the neighborhood 
of a kilowatt when a double series is used, even passing over 

the arc headlight now frequently seen. Even with a single 

series, the power consumed on a large system is by no means 
negligible, particularly since it comes on at the peak of the 

general load. It often approximates, and sometimes exceeds, 

5 per cent or 6 per cent of the total energy required for the sys­
tem during the hours of darkness, and it is relatively greater 

than the nominal output would suggest, since it is a continuous 
load, where the car is running coasting or at rest. Six per cent 

of the power cost for the hours of darkness runs up a consider­

able bill at the end of the year, and if any saving can be made 
without injuring the effectiveness of the illumination, it is as­

suredly well worth making. 

Light is provided for the convenience of the passengers, 
chiefly to enable them to read with comfort, since for other 

purposes than reading, comparatively little light is required. 
Therefore, the illumination should be planned much as it would 
be in a room in which people wish to read, a room long and 
narrow, and low-studded, to be sure, and somewhat at a disad­
vantage as regards diffusion of light from the rather dark 

finish and the very large relative window area. As standing 

passengers must be considered, the ceiling is obviously the 

proper place for the lights, accordi ng to the usual custom. The 
kind of light generally in use, however, is altogether wrong. 

\Vith very few exceptions, street car lights are 16-cp lamps, 

with anchored filaments and clear globes installed in the sim­
plest sort of socket fixtures, usually with the axis of the lamp 

vertical. It is well known that the ordinary lamp with its axis 

vertical, or nearly so, has a tendency to throw most of its light 

sideways, which is ineffective in a long, narrow space. Special 

lamps are made with filaments planned to throw light down­
ward, but on street cars the simple anchored loop filament is 

probably more stable than any freak forms, and the same ad­

vantage of distribution can be gained by the simplest sort of 

diffusing reflector arranged to throw plenty of light into the 

lower part of the car. Next, the bad effect of clear globes 

must be considered. One may be able to read very comfortably 
in his car seat by the aid of the lamp above him, but the lamps 

on either side shine obliquely into his eyes, and, the iris closing 

in self-protection, the effective light of the near lamp is less 
useful. Hint number two: Use very lightly frosted globes un­
der the reflectors. By this means the light will be more effi­

cient for seeing by and will tire the eye far less. These sugges­

tions are not in the least out of the ordinary-they merely ap­

ply to street car lighting, the methods which are known to be 
good in lighting other spaces. 

But this is not the whole story. If the lights are thus in­

sta lled, their practical effectiveness is so greatly increased that 

the amount of energy required to light the car is materially re­
duced. Perhaps the decrease in energy permissible may not 

allow using a single series of the same lamps previously used 
in double series, but it certainly will a llow a single series of 

somewhat more powerful lamps or a double series of consider­

ab ly less powerful ones. It is a demonstrated fact that proper 
reflectors installed in a space shaped like a car can be made to 
double the effective illumination in the useful directions, leav­
ing the energy unchanged. The gain in effectiveness produced 

by sl ightly frosted globes considerably more than compensates 
for the light absorbed, so that all in all, it is reasonable to ex­

pect that a really skilful use of light s in a car would enable the 

energy used to be reduced by nea rly one-half without in th e 

least sacrificing useful illumination. And this could be done 

at an added expense so sma ll that the energy saved would pay 
for it in the first few weeks. It would be a very comfortable 

thing, too, to get rid of the quite needless added load. The 

burden of winter is severe enough with its ·track cleaning and 

car heati ng without wasting even 2 per cent or 3 per cent of the 
power in doing ineffective and indeed injurious lighting. It is 

small wonder that st reet car men have followed the ccimmon 
errors in planning illumination, for these errors are rampant 

everywhere, and are being corrected only very slowly. As re­

gards results, one can practically convert a 4-watt lamp 

into the equivalent of a 2-watt lamp by giving some at­
tention to adroit location and judicious shading. In street 
car service the scheme of improvement is simpler than in 
ordinary rooms, and the gains are correspondingly easier to 

make. Try it on in the next cars you equip and let the result 

tell its own story. Eight-cp or 10-cp lamps in a double series, 
properly shaded, will do wonderful work in lighting the car, 

and they can now be had of good stability and lift, or a single 
series of moderate voltage lamps can be made to do the work 

instead of a double series. At all events, it is well worth the 

trying. 

Losing Time at Car Houses 
Failure to maintain the establi shed schedule is a common 

occurrence on st reet railway systems. Often delays occur 

which the operating company is powerless to avoid, but the 

more one watches the service of a particular road, the more 

one discovers small delays, which, if prevented, might easily 
account for the difference between reaching the end of the 

route late and arriving on time. • 

Observation upon a large number of electric roads show~ 

that in the great majority of cases there is a delay of fifteen 

seconds to a minute when a car passes a car house. Relief 

crews are seldom on the exact spot when the time comes to 

change with retiring crews. Frequently verbal instructions of 

a more or less lengthy character have to be issued by car house 

foremen to motormen and conductors; sometimes the car is 

held while the crew get a quick lunch at the nearest counter ; 

often there is delay in filling empty sand pail s and boxes, or 

slowness in notifying passengers to change cars when a car is 

run into the house from being disabled, and frequently a car 
has to wait on the main line until the conductor can run for­
ward to set the switch away from the car house tracks. 

All these things use up valuable time, annoy the passengers 

and put an added strain upon the equipment in making up de­

lays, if the schedules are figured closely. As little defects in the 
transportation machine, they deserve attention, and the ideal 

of always keeping the cars moving is a good mark to aim at in 

the effort to secure more efficient operation. 
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ELECTRIC RAILWAYS AT GREEN BAY, WIS. 

The electric railways centering at Green Bay, Wis., which 
are a bout to be consolidated under the Green Bay Traction 
Company, furnish a good example of what is being done in the 

Bay. It is one of the important ports of the western side of 
Lake Michigan, and receives a large amount of lake freight 
for distribution over Nor thern and Central Wisconsin, since 
it is nearer to the point of consumption than any of the ports 
further eas t on the lake shore. Much Eastern coal is received 
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MAP OF SYSTEM OF GREEN BAY TRACTION COMPANY 

smaller electric railway centers of the country at the present 
time. Street rai lway systems in cities the size of Green Bay 
have frequently been rather unprofitable investments, and, in 
fact, the street railway sys tem at Green Bay was in receivers' 
hands but a few years ago. By the introduction of sound oper­
ating methods and good construction , and by making the city 
system the nucleus for suburban and interurban lines, proper­
ties of thi s cla ss are be in g put on a paying basis, with prospects 
of giving even bette r return s in the future, 
and this is th e case at Green Hay. 

Green Bay is now a city of about 25,000 
inhabitan ts, these figures bei ng based on the 
last school census. T he Fox Rive r Electric 
Railway & Power Company, which has 
owned and opera ted the street rai lway lines 
in Green Day and an interurba n line to East 
Depere (22 mi les of tra: k in all), is to be 
taken over by the Green Bay T raction Com­
pan y, which wi ll also take and operate the 
new in te rurban line bet\yeen Green Bay ancl 
Kaukauna, 23 mi les distant, which has been 
built by the Knox E ngineering Company un­
der contract for the Knox Construction Com­
pany. The accompanyi ng map shows the en­
tire system, including both · the in terurban 
lin es. T he new interurban line to Kaukauna 
being of most recent construct ion, wi ll natur-
ally receive the most attention in this ar ticle. 

The population directly on the lines of the company 1s as 
fo llows: 

Green Bay ........................... . 
East and \Vest Depere ................ . 
Little Rapids ......... ................ . 
Wrightstown .......... ............... . 
Kaukauna .................. ... ...... . 

25,uoo 
6.000 

100 

600 
6,000 

Total ............................ 37,700 
A t Kaukauna, connection is made with the interurban lines of 

the \Visconsin Traction, Light, H eat & Power Company, which 
connects Kaukauna with Appleton, 7 miles distant, Appleton in 
turn being connected by a chain of interurban roads with Mena­
sha, Neenah, Oshkosh and Fond du Lac. This chain of cities 
from Fond du Lac to Green Bay offers exceptional opportuni­
ties for profitable interurban roads. The Green B·ay-Kaukauna 
interurban completes the last link of the chain. Green Bay is 
located on Fox River, near a point where it empties into Green 

at this point for railroad ship­
ment to points further West. 

T here a re a number of immense coa l docks. Green Bay is 
also a wholesale di stributing center for a large territory 
North and \ Vest, as can be seen by the fact that the 
Chi cago & Northwestern Railway a lone has 35 miles of 
siding in Green Bay, to say nothing of th e two othe r steam 
railroads reaching that point. 

i\IAIN STREET, GREEN BAY 

As regards the Fox River Valley in general as a terri tory for 
an interurban road, it may be sa id th a t it is not only a fer tile 
and thickly sett led farming country, but be : ause of the water 
power available along the · Fox River and the clear waters of 
the river, many industries have been attracted to it, and espe­
cially paper mills, of which one or more can be found at nearly 
every town. A t Kaukauna several large paper mills are now 
opera ting, but this town has not had anything like the develop­
ment which its natural advantages would give it in the past 
twenty years because of a long continued litigation over the 
water power rights. The river has altogether a fall of about 
50 ft. in the vicinity of Kaukauna, but much of this water power 
has gone to waste because of the aforesaid legal disputes over 
its ownership. Recently, however, these matters have been 
settled, and there is sure to be a very rapid growth at this point. 
There is also some undeveloped water power at Little Rapids. 
T he farming country between towns is settled with Holland 
and Dutch, and the land is divided into small farms. On look-
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ing at the map of the system, it might be thought that the 
parallel lines between Green Bay and Depere are unjustified. 
The line on the east side of the river between Green Bay and 
East Depere has been in operation for some time. To have 
utilized the East Depere line for the through interurban lin'e 
to Kaukauna would have involved the building of a very long 
bridge, as the Fox River is very wide. The building of thi s 
bridge would have cost nearly as much as the building of th~ 
line up the west side of the river, and had it been built the ter­
ritory on the west side of the river would not have been served. 
The line between East Depere and Green Bay is of a suburban 
character which calls for frequent stops, and this would make 
it further undesirable to operate through interurban cars over 
the east side route. This east side route has a number of large 
institutions along it, among which are the State Reformatory. 
a large Catholic orphan asyl um and an Odd Fellows Home. 
At the present time it requires ten city cars to maintain the 
regular schedule, besides one ca r making a round trip each 
hour to East Depere on week clays. 

On Sundays this East Depere line is given two cars. There 
are five city routes in Green Bay, over which serv ice is g iven 
on a fifteen-minute headway, all cars being scheduled to arrive 
at the center of the town about the same time for the conven­
ience of passengers wishing to transfer. On the interurban 
line to Kaukauna it is intended to give an hourly serv ice, mak­
ing the run bet-ween the cities in one hour; this ser vice will 
therefore require two cars, the interurban line being 21.6 mil es 
long, to which must be added 2 miles in the city of Green Bay. 
The to ta l run is 23.6 miles, which should cas;ly be made in one 
hour over the character of road which is being constructed. 

The new interurban track is built en a private right of way 
except in towns where franchis es for fifty years have been ob­
tained. The right of way is 33 ft. wide except at fills, where it 
is enough wider to accommodate the fill. The rails are 70-lb. 
A. S. C. E. Section T, laid on 6-in. x 8-in. x 8-ft. ties, laid 2 ft. 
between centers. The ball ast is 6 ins. thick. Between Green 
Bay and \Vest Depere a stone ballast is being used, and be­
tween Depcre and Kaukauna gravel ballast. Gravel is not 

CUT NEA R RIDGE POI N T PARK 

abundant in this part of the country, but two good beds have 
been secured near the right of way. Th e grades are made 14 
ft. wide on top for the reception of the ballast, and have a slope 
uf I to 1,½ . The total amount of _grading on the line amounted 

to 95,000 cubic yards. The private right of way has been 
fenced with wire netting fence 48 ins. high, with a barb wire 

SAMPLE OF LINE AND TRACK READY FOR B,\LL\ ST 

along the top. The East Depere line, which was built several 
years ago, has 45-lb. T-rail outside of towns and 60-lb. T-rail 
in East Depere. The frogs and s,vitches on the new interurban 
line were furnished by the Paige Iron \Vorks. 

r\ new plan of bonding is being used which will be watched 

L\RGE FTLL AND TRESTLE 1\T APPLE CREEK 

with interest. The bonds arc pressed copper- wire cable bonds, 
known as the Form 2 soldered bond of the Ohio Brass Com­
pany. These bonds have a cross-section of 250,000 circ. mil s. 
They arc lieing located in an tmusual place for a bond, namely, 
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just above the angle-bar on the outside of the head of the rai l. 
They are fastened entirely with solder. One of the accompany­
ing engravings shows one of these bonds during the process of 
soldering, each end of the bond being clamped to the rai l head 

VIEW IN ENGINE ROOM, GREEN BAY POWER HOUSE 

wh ile the soldering is going on. The rail heads are heated with 
kerosene blow torches, which are used as shown in another en­
graving. These torches are laid so that the flame strikes the 
joint, two torches being used at a time, supplied with kerosene 
under pressure from a tank holding 20 gallons, the tank pres­
sure being suppli ed by a hand air pump. T hese torches give a 
large flame and have been used with good success. They are 
made by Walter McLeod, of Cincinnati . The rubber hose con­
necting the tank with th e burners is protected with steel tape. 
spirally wound. The obj ect of placing the bonds in such an 
exposed position is to hav e them where they can be easily ex ­
amined and any poor connec tions noted. Of course, the suc­
cess of the soldering process depend s on getting the rail hot 
enough to thoroughly melt the solder. Cross bonds of No. on 
cross-section are placed 100 ft. apart. 

The standard overhead construction is shown in one of the 
ac companying drawings. Two No. oo trolley wires are placed 
on brackets 19 ft . above the ra il. The high-tension transmis­
sion lines on top of the pole are of No. 5 copper, placed 40 in s. 
apart . The transmission voltage is 16,000. The insulators are 
Locke brown porcelain No. 307. The direct-current feeder s-­
a re on saddle type glass insula tors, placed on a cross-arm 
-\hnut 18 miles of the 21.6 miles of interurban line has, in ad 

KER OSENE TORCH FOR SOLDERING RAIL BONDS. 

dition to the trolley wires, a 3000 circ. mil direct-current feeder. 
T he poles are placed 100 ft. apart. The telephone w ires are 
No. IO copper, placed on wooden brackets and transposed every 
eighth pole. The brackets and trolley wire insulators are of 
Ohio Brass Company make, supplied through Porter & Berg, 

of Chi cago. Five Gar ton di rect-current lightning arresters 
have been placed to each mile of road. Under the draw-bridge 
at Green Bay, near the power station, a 16,000-volt, three-phase 
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CRO SS SE CTIO N, SHOWIN G STANDARD TRACK INTERURBAN 
CONSTRUCTION 

submarine cable has been placed. T he terminal pole at the 
end of the draw is shown in one of the engrav ings. The high­
tension wires and the low-tension and telephone wires have 
separate terminal houses. 

i\ new power station has been built on the company's prop-

CLAMPS FOR SOLDERI N G RAIL BONDS 

erty at Green Bay for supplying all the lines. The old power 
station is to be dismantled and fitted up as a repair shop, plans 
of which are shown. T he power house, offices and repair shops 
are all located on the same piece of land on the Fox River at 
Green Bay, not far from the business center. The power sta-
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tion is equipped with low-tension, alternati ng-current genera­
tors, which supply rotary converters in the power station, and 
also transmi t power at 16,000 volts to a sub-station at Wrights­
town. Wh ile the present system operated from this power 
house would hardly justify such a complete alternating-current 
equipment, the prospect that power will be supplied in the 
future to other lines centerin6 at Green Bay made it seem ad-

r 
r-::.Jlll!=-9!!-..!!!!!,-- - . 11111 -

NEW CAR HOUSE, OFFICES A ND CLUB ROOMS 

visable to build a strictly a l_ternating-current power station. 
The sub-station in the power station supplies all the city lines 
and 5 miles of interurban, or as far as Depere. The remainder 
of the new interurban line is supplied from the sub-station at 
\,Vrightstown. The power station is a substantial brick build­
ing, as shown. Being located on the river, it can obtain 
coal by boat or over a steam road siding, the latter probably 
being the most economical method because of the cheapness 
with which coal can be unloaded from boats at a neighboring 

\ 

i, 
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thirty-two revolving field poles. Each is direct connected to 
a cross-compound Reynolds Corliss condensing engine, made 
by the Allis-Chalmers Company, rated at 850 hp, with an over-

SUB-STATTON AT WRIGHTSTO\VJ\" 

load capacity of 1275 hp. These engines have cylinders 20 ins. 
and 40 ins. x 48-in. stroke, and run 94 r. p. m. There are three 
350-hp Stirling boilers, built for 160 lbs. steam pressure. The 
er.gine exhausts are condensed by a Worthington siphon con­
denser. The circulating pump for this condenser is 12 ins. and 
15 ins. x 10-in. stroke. The air pump is 6 ins. and 12 ins. x 
12-in. stroke. A Vater heater, made by the Kaestner Manu­
facturing Company, with a capacity for. 1200 bhp, has been 
installed tn utilize the heat from the auxiliary engine ex-

l'U\VER HUUSE, CAR HOUSE AND OFFICES rERl\lINAL HOUSE FUR 

coal dock, into dump car., , \',nich can be run on an elevated 
track in the rear of the boiler room and there dumped. The 
plant is, of course, operated condensing with water from the 
nver. 

The generating apparatus consists of two 500-kw, 25-
cycle, three-phase, 375-volt Westinghouse alternators, havin~ 

lli,000-VOLT CA BLE 

hausts. There are two 9-in. x 5-in. Worthington feed-water 
pumps of 30-gallon per hour capacity. The piping in the sta­
tion was furnished by the Crane Company. Excitation for the 
a lternators is furnished ordinarily by a 37,½-kw exciter, driven 
by a 50-hp induction motor. The other exciter, which is used 
when the station is started, is of the same capacity, driven by 
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a small verti cal engine. All engine foundations are of con­
crete. The water from the condensers discharges into a con­
crete trench leading stra ight to the river. Above the water in 
thi s trench is the intake pipe for the condensing water, which 
has its end located near the bottom of the r iver, hot water 

11 1 

The sub-s tation in the power house has two 300-kw rotary 
converters, and the sub-stati on at W rightstown has two 200-kw 
rotary converters. T here are two sets of step-up and step­
down transformers, each set of sufficient capacity for operating 
one conve r ter, but arranged to be connected in parallel. The 
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being di scharged on the surface. T he chimney is 170 ft. 4 ins. 
high above the grates, and contains 320,000 bricks. The flue 
is 8 ft. in di ameter in the clear. The inside lining, with air 
space between it and the chimney proper, extends up 100 ft. 
The foundation is concrete, 26 ft. 4 ins. in diameter. The 
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high-tension switches are of the st ick type, with the enclosed 
release fu se commonly known as a "sneeze r." As the company 
supplies power fo r operating 500-volt sta tionary motors in 
Green Bay, a synchronous motor generator has been placed in 
the power station. This is operated by the 375-volt alternating 
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PLA N OF NEW CAR HU USE 

diameter where the brick commences is 16 ft. T he outer wall 
is 37 ins. thick at the base, and the inner wall is 17 ins. thick. 
The outside wall tapers to a thickness of 13 ins. The inside 
tapers to 4 ins. The concrete foundation, 9 ft. 8 ins. thick, rests 
on piles, and is reinforced at the bottom with 12-in. I-beams. 
At the top are sixteen metal points, 4 ft. high, set into concrete 
and connected to two No. oo ground wires for taking away 
static discharges and preventing damage from lightning. 

current from the large generator. A rotary conver ter was not 
used for this purpose because the voltage of the railway system 
is about 100 volts higher than the regular voltage of the power 
circuit. This motor generator is of 100-kw capacity, and was 
built by the National E lectric Company. 

The four Niles cars purchased for the K aukauna line are 45 
ft. 5 ins. over all, with 35-ft. bodies. The width is 8¼ ft. They 
have smoking compartments and toilet room. The interior 
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fini sh is oak. T hey a re intended to operate as single-enders. A 
Franklin hot-water heater is placed in the motorman's cab. 
The cars are mounted on Taylor M. C. B. trucks, with four 
Westinghouse No. 56 motors. The truck wheel base is 6 ft., 
the wheels are 33 in s. in diameter, and the axles 5¼ ins. The 
standard M. C. B. flange has been used on these cars. Besides 
these cars, the new interurban line has one baggage car, one 
construction car, which is used also as an electric locomotive, 
and four flat cars. For the East Depere service there are two 
double-truck cars very simil ar to the first described. The ci ty 
lines are served by shcrt, single-truck ca rs, equipped with re­
cent types of \Vest inghouse motors. 

Accompanying this artic le are plans of the new car house 
and office building recently built. T hi s building is 58¼ ft. x 
191 ft. A djoining it is the old car house of about the same size, 
which is being remodeled into a very good building. Most of 
th e tracks have pits with concrete fl oors. In the rear is the 
old power station, which is to be remodeled into a machine and 
repair shop. Interurban lines are to be operated with a tel e­
phone despatchin g system hav ing International Telephone 
Manufacturi•1g Company's instruments located in booths at the 

STANDARD CAR 

turn-outs. T he latter are designed to permi t a half-hour 
headway. 

A beautiful spot for a pleasure resort has been secured at the 
point where Apple Creek enters the Fox River, the location of 
which can be seen on the map. This strip of ground is easil y 
access ibl e from the interurban track. and is without doubt one 
of the most beautiful places in \Visconsin. It consists of a 
high bluff, on one si cle of which is the Fox River, and on the 
other side Apple Creek. The ground is wooded with good sized 
second growth timber. It is proposed to build a club house on 
one of the hi ghest points, and it will make an ideal place for a 
day' s outing ancl will not necessitate any large investment. 

The building of the new interurban line has been carried on 
under the direction of President George \V. Knox, of the Knox 
Engineering Company, of Chicago. R. M. Heskett, secretary 
of that company, was resident engineer in charge of the work. 
The civi l •engineering was in charge of Lincoln Nissley, as­
sisted by Thomas Kester. T. vV. Parsons was superintenden t 
of track construction, and M. J. Kinch, superintendent of elec­
trical construction. The architect of the buildings was George 
\V. Kennerly , and the steam piping and machinery was erected 
by E. A. Blodgett. The entire city and interurban property is 
now und er the general management of George VI. K nox, with 
M. J. K in ch as superi ntendent. The sys tem is controlled en-

tirely by Green Bay capital. The officers of the Fox River 
Electric Rai lway & Power Company, which is to be taken over 
by the Green Day Traction Company, are the financial backers 
of the enterprise. These officers are: President, A. M. Mur­
phy; vice-president, W. P. Wagner; secretary, B. L. Parker, 
and treasurer, F. E. Murphy. 

•• 
THE "JUDGE ,, AT LOUISVILLE 

BY GEORGE E. THOMAS 
Supervising Engineer Int erborough Rapid Transit Company 

Considerable information has been published of the con­
struction of the electric locomotive, the "Judge," which was 
built under the patents of Thomas A. Edison and Stephen D. 
Field, and was employed to carry passengers at the Chicago 
Exposition of 1883, but little is known of its subsequent his­
to ry. At Chicago, the electric railway was in a gallery of the 
Exposition Building, so that , being under cover, the questions 
of insulation and construction were not particularly serious. 
The Chi cago Exposition lasted about thirty days, and the road 
in that city, as well as that in Louisville, was installed by the 
writer and Frank B. Rae. 

From Chicago the locomotiYe was taken in July, 1883, to 
the Southern Exposition at Lcuisville, where a road, nearly 
1 mile in length, was constructed in Dupont Park, which was 
part of the Exposition grounds. One of the restrictions im­
posed by the owners of the park was that none of the trees 
should be removed or injured. Consequently it was quite a 
difficult matte r to install the road, as the promoters wished to 
embody every feature of a regular railroad, including bridges, 
a tunnel 700 ft. long, a timber trestle 500 ft. long, a deep cut, 
etc., all of which were fully carri ed out. 

T he tunnel was a very interesting section , and was built of 
light timber \\'ith soil spread over, with tarred felt on the out­
side, and very carefully lined on the inside with black paper 
lining to exclude the light. On approach ing this tunnel, all 
light was extinguished un t il nearing the center , when, very 
much to the di sgust of some of the young folks especially, the 
light would ce thrown on. revealing a number of blushing faces 
and a general roar of laughter. There were two stations, one 
at the Exposi tion Building and another at the Art Gall ery, a 
building about one-half the distance around the park. 

One of the remarkable features in connection with this rail­
road was its power plant and house. The engine employed was 
a 120-hp H arris Corliss engine, which drove a line shaft, and 
attached to which was a var iety of machines, such as a brick 
machine. peanut roaster and carpet cleaner, etc., etc., as well 
as the 200-light 1 IO-volt \ Veston generator which supplied cur­
rent to the railway. It was, however, the first power house for 
rai lroad purposes in America. 

The current was taken to the locomotive, as in the Chicago 
Exposition , by a third rail. which consisted of an iron bar ¼ 
in. thick x 4 ins. high, set in cast-iron chairs mounted on 
wooden insulators, which were supported on the ties. The 
third rail and contact rail joints were electrically connected by 
soldered copper bonds. The current was taken from the third 
rail to the motor, as in Chi cago, by U-shaped phosphor-bronze 
brushes, whi ch rubbed along each side of the third rail. 

The lin e was started in the middle of August and remained 
in operation until Dec. r, or about 100 days. During this time 
the locomotive made frequent daily trips, haulin g two trailers 
having an agg-regate carrying capacity of about seventy--five 
passen gers. After the terminati on of this Exposition, thl' l()cn­
moti vc was taken to Ch icago and there di smantled 11\" the 
writer upnn the order nf it s nw1wrs, the Elcct1·i c Railway Com­
pany of the LTniterl States. The twn \Yestnn 200-li ghl ma ­
chi ne s, one of whi ch was used as a mntor an d the other :-t s a 
ge ner ator, and whic h harl tJrig-in all~· cost alioul $2.2no l'ach, 
were sold fnr about $550 each. 
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DIVISION TERMINAL IMPROVEMENTS IN NEW JERSEY- NEW 
SHOP METHODS 

A very strong policy of improvement is to be noted in the 
railway department of the Public Service Corporation of New 
Jersey in the large amount of new work which has of late been 
car ried out in its mechanical and electrical departments. The 
new work includes track and permanent way improvements, 
increase of power plant facilities, extensions of the high-volt­
age power distribution system, new repair shop installations, 
and the purchase of a large amount of rolling stock. Of the 
latter, large deliveries have recently been made from the Brill , 
Stephenson and Cincinnati car companies, of heavy double­
t ruck four-motor cars. T he storage ai r-brake system was re-
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securing ease and convenience, as well as economy, in this 
important branch of work has been installed. Considering the 
development that has been made, not only in the size of cars 
and equipment, but also in the rapidity of the schedules oper­
ated, these shop provisions are most timely and valuable, and 
represent what is perhaps the best practice in modern electric 
railroading. 

The operating conditions of those lines of the Public Service 
Corporat ion which radiate to the east and west of Newark are 
difficult. The average round trip is from 20 to 30 miles, an<l 
much of the territory traversed, especially in the Orange dis­
tri cts, is hilly. Owing to the large number of passengers car­
ried and frequent stops in the more thi ckly settled villages 
t raver sed, and to the long runs between villages, the service 
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VIEW IN THE NEW MONTCLAIR CAR HOUSE OF THE PUBLIC SERVICE CORPORATION OF NEvV JE RSEY , SHO W ING A RRANGE, 
MENT OF TRACKS AND PITS 

cently installed on some of the company's cars, as described 
in the June 5, 1904, issue of the STREET RAILWAY J ouR­
NAL, and has proven so satisfactory that it is being extended 
to other parts of the system, including the Bayonne and Plank 
Road lines; when these are fully equipped the Corporation will 
have in all 176 cars operating with the storage ai r-brake system. 

Among the most important are the improvements in repair 
shop facilities . Two large new car houses with complete repair 
shop equipments have recently been installed by the company, 
one at Paterson and the other at Montclair, each serving one 
of its important trunk lines. On account of the distance of 
these points from the main overhauling shop at N ewark, each 
car house has been provided with a complete and effective re­
pair shop equipment for making heavy r epairs. Large shop 
working areas have been provided at the side of the car storage 
room, in each instance, where the machine tools necessary for 
light an<l heavv repair~ are placed. and every other facility for 

required of the equipments is severe, so that the problem of 
maintenance is a difficult and t rying one. It has, however, been 
carefully studied and is amply provided for in the new shops 
that have been installed at the above-mentioned points; much 
forethought has been given to the various problems to be met , 
and it is safe to say that no system in the country is better able 
to take care of the running repairs at ca r houses than those of 
the P ublic Service Corporation. 

THE CAR HOUSE 

The car house and shop installation at Montclair, which i,­
the later of the two, consists of a storage barn, containing nine 
t racks, and an addi tion of irregular shape, running along the 
east side, providing stock room and shop facilities . The car 
house is covered by a single span of roof, making, by reason of 
the ample skylighting provided, a very light and convenient 
storage and working room. This storage room contains eight 
tracks. all of which extend to the rear of the main room. Four 
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pits are provided, which open together beneath the floor, and 
thus provide for the storage of parts during repairs; this fea­
ture also provides unequaled facilities for the mounting of 
scaffolding for easier work upon the car bodies from beneath. 
An important point in the pit construction is to be seen in the 
use of 9-in. girder rails for the pit tracks, which are of suffi­
cient strength to carry easily the weight of the cars between 
supporting posts without the use of stringers under them; this 
is an important feature, as by the elimination of the heavy 
wooden stringers usually used under the rails a great deal of 
extra room in the pit is made available. • 

An accompanying illustration shows the interior of the 
Montclair car house and clearly brings out its cleanly and at­
·trac tive appearance. T he ma in car shed portion of the 
building is. built in two sections, which are arranged about 30 . 
<legs. out of line to correspond with a bend in the adjacent side 
street. The tota l length of the house, measured along center 
lines, is about 350 ft., and it has a width of 75 ft. at the front 

case also hot water will be used. The floors in this room are 
sloped to center drains under each of the two tracks entering 
it, for facilitating the drainage of wash water. 

The machine shop, the stock room and the other auxiliary 
rooms, including the car men's club and locker rooms, and also 
the sub-station rotary converter building adjacent, are located 
along the east side of the car house, as shown in the accom­
panying plan. Immediately at the front of the building is lo­
cated the office of the division superintendent in charge of 
operation upon this district, while directly in the rear is 
the sand room. Following this is the employees' room, the 
locJ.<:er room, the club and reading room, and then the machine 
shop. The rotary converter sub-station occupies a space at the 
rear of the club room, so that it is not directly connected with 
the other buildings. 

THE MACHINE SHOP 

The machine shop and stock room are, as shown, located to 
ward the rea r of the car house and at the east side, with win 

THE MACHINE SHOP AT THE NEW MONTCLAIR CAR HOUSE, SHO\\'ING A MODEL MACHINE-TOOL EQUIPMENT FOk 
RUNNING REPAIRS 

and 100 ft. at the rear, wh ich is the result of the peculiarly 
-;haped plot occupied. Seven t racks enter the house at the 
front and diverge to nine at the rear, all being spaced to about 
9 ft. between centers. 

A mple lighting is provided by large windows, not only at the 
sides, but in the lantern above the roof trusses , which, together 
with the effect produced by the white interior fini sh of the 
walls, makes the room most convenient to work in. The roof 
structure is of the steel-truss type, as shown in the view, the 
trusses having clear span of 75 ft. and 100 ft. between walls. 
The trusses are spaced at 16 ft. centers, and are arranged to 
g-ive 16 ft. of clear head room beneath the lower chords. 

The floor, in this as well as in the other rooms, is of con­
crete, finished flu sh with the heads of the rails, to permit 
trucks to be easi ly rolled over them in transporting material. 
At one corner of th e storage room at the rear a wash room is 
rartitioned off, into which cars are run for their washing at 
regular intervals. The room is shut off by a sheet metal parti­
tion, with a rolling shutter door, so that in winter it may be 
easily heated for more thorough work in washing. in which 

<lows on both sides, to provide ample lighting. The stock room 
· is 16 ft . x 32 ft. in size, and is provided with bins convenientl} 

arranged in which all stock supplies from trolley wheels, brush 
holders, carbons, etc., down to the various sizes of bolts, wash­
ers, sc rews, etc., kept on hand are arranged in the order of their 
size. The equipment of this room is complete, and the manner 
in which it is cared for has been workecl out to a very con­
venient schedule, so that supplies of all kinds are maintained i11 
stock without fail; in this department the spare armatures, field 
coils, controller drums and other parts of electrical equipment 
a re a lso kept. A noticeable feature of the room is the cleanly 
manner in which it is kept; the white interior finish of tlH 
room lends to the general feature of cleanliness and furni shes a 
va luable incentive to maintain it in thi s conclition. This room 
ha~ proven a most effici ent aid to the prosecution of the work 
a t this point. ancl its maintenance in this form ha s proven a 
distinct advantage. Electrical repair work is not provided for 
to any extent at this shop, this being clone at the main shops at 
Newark, hut a sufficient supply is alwavs maintained to supply 
running requirements. 
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In the machine shop adjacent, which is about 30 ft. x 72 ft. 
in size, ample room is provided for the machine tool equipment 
and the benches for a ll classes of bench work, and it also in­
cludes the air compressor outfit which was recently installed to 
supply the high-pressure storage a ir for the storage air-brake 
system used upon the lines of this company. The latter equip­
ment, which, as above mentioned, was described in the June 25 
issue of this journal, is of more than usual interest on account 
of the supersession of the individual motor-driven air com­
pressor upon each car by storage tanks in whi ch a large quan­
tity of compressed ai r is stored under very high pressure, and 
fed to the brake system through a reducing valve. A n accom­
panying photograph illustrates the equipment of compressors 
an,d storage tanks in the machine shop at the Montclair car 
house. Each of these compresso rs can compress 100 cu. ft. of free 
air per minute. They a re of the two-stage type, with cylinders 
in tandem, each of which is provided with water-cooling jackets 
of the usual type; each 1s driven by a \ Vestinghouse type 56 

their combined capacity at the pressure of 325 lbs. being 8434 
cu. ft . of free air. They are made of ,½- in. steel plate, with 
convex heads of 9-16 in. thickness; their longitudinal seams 
a re of the double-butt strap triple-riveted _type, while the cir­
cumferential seams are double riveted for extra strength, the 
test pressure having been 600 lbs. hydraulic pressure before ac­
ceptance. They were built by the N iles Beiler Works, of 
N iles, Ohio. 

A brief reference to the car air equipment may also be of 
interest in thi s connection. Each car is equipped with two 
storage reservoirs 18 ins. x 78 ins. in size, one beneath each 
side, for the high-pressure air storage. These are provided 
with connections ending in a solid head coupling of the usual 
a ir-brake hose type, from which they are filled at the car house 
air supply boxes. From these tanks air is fed through a re­
ducing valve into a service reservo ir, 12 ins. x 42 ins. in size, 
from which the supply is taken through the motorman's valve 
111 the usual mann er for the brake system, which 1s of the 

VIEW IN END OF i\ IACIII NE SHOP IN \\'lll CH THE ATR CUl\ Il'RESSOR PL\ :\'T FOR TIIE STORAGE AIR-DR,\K E 
SYSTEM IS LOCATED 

railway motor, provided with special armature shaft. with driv­
ing pulleys upon each end, and t\\·o belts are used to drive eac:1 
compressor, one running to either fly-wheel. T he compressors 
operate at 100 r. p. 111. and deliver at a pressure of 325 lbs. per 
square inch. The motors a re controlled by the standard K -10 

type of control lers, which are individually mounted near the 
motors, as shown. The air compressors, as well as also the 
brake equipments upon the cars, were supplied by the Nat ional 
E lectric Company, of Milwaukee. ·wis. 

The station storage tanks, three in number, a re located at 
the rear of the compressors and set in a pit in the fl oor , as 
shown. The air passes from the high-p ressure· delivery of the 
compressors to the first tank, which is provided with a safety 
valve; from that tank it passes to the middle tank. and thence 
to the third. from which delivery is made to the street car hose 
delivery boxes for the cars. The ai r in thus passing serially 
through the three tanks, is thus afforded the maximum oppor­
tunity to cool before entering the car storage tanks. The sta­
tion tanks a re of heavy construction, 36 ins. in diame­
ter and 18 ft. high; the three have a total capacity of 382 cu. ft. , 

Christensen ''straight ai r" type. The reducing valve in the 
supply to the service reservoir reduces the pressure therein to 
50 lbs., thus providing a very large storag~ capacity. Two 
gages are provided in each car vestibule, one of the double type 
to show both th e storage tank pressure and the service reser­
voi r pressure; the other gage is connected to the train pipe to 
show the pressure acting in the brake cylinder. The brake 
cylinders are of the double pi ston type of the National Electric 
Company, and are 8 ins. in diameter; the entire car equipment. 
including the motorman's valves, brake equipments, etc., were 
supplied and are being installed by the National Electric 
Company. 

MACHINE TOOL EQUIPMENT 

The equipment of tools selected for use in the repair shop, 
while necessarily not elaborate on account of the limited scope 
of repair work provided for at this point, is still quite exten­
sive, and permits a range of machining operations sufficient to 
take care of all ordinary and many special jobs which may 
come in the way of running repairs. The equipment embraces 
in brief a lathe, a shaper, a drill press and an emery grinder. 
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It may be noted that the planer is not included, but the shaper 
is of sufficient size to take care of all plane-surface work that 
will perhaps ever be necessary. The lathe was especially se­
lected as regards diameter of swing and length of bed, so as to 
handle very large work; the farsightedness here shown will 
prove particularly valuable in the operation of the shop, as 
this has precluded the necessity of various tools which might 
otherwise have been necessary. The drill and the emery grinder 
are, of course, very necessary to the equipment of any shop. 

The accompanying engraving illustrates the tools as in­
stalled, the view in the shop looking toward the air compressor 
outfits, however, presenting the better illustration of the drill 
press. As may be noted, th e tools are arranged in :ine along 
one side of the shop and conveniently spaced with plenty of 
room for access and for the storage of materia l. One of the 
most important features of the shop equipment is to be seen in 
the arrapgement of driving each tool indi vidually by an electr ic 
motor; this is in accordance with the very latest and best ma­
chine shop practice, and results in a most convenient and light 
shop room, owing primari ly to the absence of ove rhead shaft­
ing and belts. In additi on to the avoidanc e of cluttering up 
the overhead room with dirt-bringing shafting equipment, wi th 
its resultant dirty condition of shop , the roof trusses were en­
abled to be made considerably lighter; the latte r , while per­
haps not of so much consideration in a small room like the one 
in quest ion, is of great importance in many shops. 

The tools were all installed of ample size to provide for wide 
variations in work. The lathe, which was made by S. vV. Put­
nam Sons, Fitchburg, Mass., has a capacity for 18-in. swing 
and 6 ft. between centers. 

1 
This wi ll, it is thought , take care of 

almost any extreme that may be imposed by the service in 
question. This tool is driven by a r¼-hp, 500-volt motor , 
built by the Magneto E lectric Comp any, A msterdam, N. Y., 
the motor being provided with a variable-speed controller 

The shaper, which was bui lt by the Cincinnati Shaper Com­
pany, Cincinn ati, Ohio, has a capacity of a 16-in. stroke. As 
may be noted, it is driven by a 2-hp, 500-volt General Electric 
back-geared motor, which is mounted at the rear of the shaper 
and drives through a belt. This motor is arranged for a speed 

THE STOCK ROOM USED IN CONNECTION WITH THE MACHINE 
SHOP FOR THE STORAGE OF REPAIR l\L\TERIALS 

variation of from n50 to 2300 r.p.m., the controlling rheostat 
being mounted on the wall at the rear of the tool. 

The emery grinder is of the new motor-driven double type, 
with two wheels i11ounted upon the extended armature shaft of 
a special motor, the motor in this case being a 6-hp, 500-volt 
motor, built by the Akron Manufacturing Company, Akron, 
Oh io. T he wheels a re both provided with protecting shells and 

TIIE RECREATIO N ROOM PROVIDED FOR TUE USE OF THE CAR-SERVICE MEN 
WHILE OFF DUTY 

specia l guide rests upon which to 
support the work. The starting box 
used in connection wi th the motor, 
which is in thi s case of the constant­
speed type, is located in the pedestal 
of the too l beneath the motor. T his 
grinder equipment was furnished by 
the Ransom :Manufacturing Com­
pany, Oshkosh, \Vis. T he upright 
dri ll is a 22-in. drill press. built by 
the \ 1V. F. & J. Barnes Company. 
Rockford, Ill. This tool is the stand­
ard type of upright drill of this com­
pany, but is provided with a spec ial 
support for the motor drive above the 
upp er cone pulley, as shown. Upon 
this a I-hp. 500-volt mo tor is mount­
ed, whi ch drives by belt to the lower 
cone pulley of the tool. The motor, 
whic h was furni shed by the Mec han­
i: al Appli ance Company, Milwaukee. 
\Vi s., is equipped for a 2 to r speed 
reduction, while furth er changes of 
speed are obtainable through the cone 
pulleys. In this case the speed-
c hanging controll er is mounted di­
rectly upon the side of the drill up­

operated through fie ld con trol, to give a speed range at the 
motor of 500 to r 500 r. p. rn. The motor is mounted upon a 
special frame work above the headstock, and drives directly 
through two runs of gearing to the spindle. T he controller is 
mounted in front of the headstock and is conven iently arranged 
for operation by means of a sp lined shaft beneath the carriage, 
through which the control is operated by a handle upon the 
apron wherever it may be located upon the bed. 

right, adjacent to 
to the operator. 

the feed-handle, ,vherc it is most convenient 

In addition to this equipment, as shown, there is installed at 
the rear of the car storage shed a large open forge of the porta­
ble type, which was furnished by the Buffalo Forge Company. 
This forge is of the large circular type, without hood, so that 
it may be easily moved from point to point as required. A spe­
cial ventilating hood was thought unnecessary on account c\r 
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the high roof of the shop, which would facilita te ventila tion. 
The forge is provided with a small motor-driven blower outfit, 
mounted upon an extension of its base, so that the entire equip­
ment is self-contained. The blower is operated at high speed 

I HE LOCKER ROOM FOR CAR-SERVICE 1'IEN AND OT H ER EM 
PLOYEES, COMBINING FIREPROOF AND SANITARY 

ADVANTAGES 

by a ¼-hp direct-connected General Electric motor, so that for 
operation it is only necessary to carry a pair of wires from a 
nearby outlet plug to the motor. 

EMPLOYEES' ROOMS 

Two of the accompanying views are presented to illustrate 
the provisions that have been made for the comfor t of the car 

into, as this type of locker cannot be sprung apar t by those 
mali ciously inclined. Each locker is provided with a key, the 
use of which is extended to any of the employees upon the pay­
ment of a nominal deposit. The locker room is kept very clean, 
as is permissible by the concrete floor construction and general 
construction of the lockers; another advantage of the open 
style locker is the fac t of the better sanitary condition in them, 
which results from the freer circulat ion of air than with closed 
wooden lockers, and the possibili ty of the fumi gation of the 
contents if necessary. 

Another view shows the a rrangement of the club room, adj a­
cent to the locker·room, provided for the use of the men while 
off duty. This is a large, pleasant room, 25 ft. x 60 ft ., with 
ample lighting, in which is installed a pool table, large shuffle 
board, various games, such as checkers, crokinole, etc., and 
plenty of reading matter. Easy chairs are prov ided, and all 
other provisions fo r the comfor t of the men have been looked 
after; a feature of no small importance is the pleasant bay win­
dow at one end, which looks out over an adj acent pleasant side 
~treet. T he games are all free for the use of the men, with the 
exception of the pool table and the shuffle board, which are 
charged for at a very nominal rate to provide fo r the expense 

'

. of the attendant who is kep t by the company in charge of 
the room. 

The reading equipment of the club room is of the very best 
order; many monthly and weekly magazines are provided and a 
limited number of the better known daily papers. Among the 
magazines kept regularly upon the reading tables are such of 
the popular order as "Outing," "McClure's," "The Cosmopoli­
tan," "Scr ibner 's," "Success," "The Ram's H orn" 'and "Asso­
ciation Men" ( the Young Men's Christian Association inter­
national magazine ). For the weekly magazines: "Leslie's ," 
"Collier 's \Neekly," "Puck" and "Judge" are kept, while among 

service men, both in caring for their 
clothing when on duty and in pro­
viding a recreation room when they 
are at leisure. For the former, a 
locker room has been provided with 
the latest and most modern equipment 
to be had. T he room in which the 
lockers are installed is, as may be 
seen from the view, of a triangular 
shape, whi ch necessitated a peculiar 
a rrangement of the lockers to con­
fo rm to the space occupied, but this 
has been provided for in an arrange­
ment of lockers upon two tiers upo11 
two sides of the room, and a single 
and a double tier through the middle, 
at the wider end of the room. Th is 
has provided ample room for the 
men for access to their lockers and 
also for the changing of clothing, 
etc. The provi~ion of a storage place 
where the extra clothing, such as 
overcoats, rain coats and other per­
sonal effects of the motormen and 
conductors, may be left with safety 
while on duty is a very important 
provision on the part of the com­
pany. It not only tends toward clean 
and well-kept conditions in the car 

THE SWITCHBOARD IN THE MONTCLAI R SUB-STATION F O R TH E CONTR OL OF 
THE RAILWAY FEEDE R CIRCUITS 

house, but also gives the men confidence that their personal 
effects are cared for in the best possible manner. 

The lockers are of the well-known expanded-metal type, built 
by Merritt & Company, Philadelphia, Pa. As shown in th e 
view, they are arranged in two tiers, each locker being approxi­
mately S ft. high, thus providing for overcoats and rain coats 
of average lengths without doubling up. T he expanded metal 
feature provides absolute security against their being broken 

the daily papers the New York "Tribune," the New York 
"World" and local dailies are in evidence. Of the technical 
press, the "Scientific American" and the STREET RAILWAY 

J ouRN AL are kept on file. 
T his club room is provided for the men entirely by the com­

pany, the expense of the magazines, dail) papers, etc., as well 
as also that of heating, lighting and cleaning of the room, being 
provided for free of charge to the men. With this is included 
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a well equipped toilet and bath room, including tub and shower 
baths, which are also provided for the men. The privileges 
afforded are very much appreciated by the employees, who 
make the best use of their opportunities and patronize the club 
rooms to the exclusion of outside lounging places. 

THE l\IONTCLAIR SUB-STATION 

T he accompanying illustrations show the interior of the new 
sub-station which has also recently been installed at this point 
for the operation of the railway lines of the Montclair division. 
This sub-station is one of the large chain of power installations 
that are being provided for by the company, which are all fed 
by the high-voltage transmission plant at Newark. The desire 
of the company has been to generate the greater part of its 

was built by the Northern Engineering Works, Detroit, Mich 
Another feature to be noted is the unbroken floor level, the 
oil swi tches being arranged upon the same level as the ma­
chines, which facilitates inspection and care. 

Current is received from the generating station a t Newark 
through underground cables, which are of an extra heavily in­
sulated type, owing to the fact that the transmission voltage is 
13,200 volts. The cables end in static lightning arresters upon 
the rear wall of the room above the oil switches, as shown. 
fr~m whence they lead to the bus-bar compartments in the 
basement; from the bus-bars current is delivered to the trans­
formers through motor-operated oil switches. The step-down 
transformers deliver the current to the rotari es at a three-phase 

TH E MONTCLAIR SUB-STATION ADJOINING TH E CA R HO U SE, CONTAINING HIGH-VOLTAGE APPARATUS AND ROTA RY 
CONVERT ERS FOR SUPPLYING THE MONTCLAIR DIVISION OF THE RAILWAY DEPARTMEN T 

power at the central plant at Newark, where an ample supply 
of condensing water is provided upon the river front and cheap 
coal is available by canal boat service, and then transmit it at 
high voltage to various sub-stati on points upon its lines. 

This equipment is one of the latest installed by the company, 
and represents what is perhaps the best practice in sub-station 
work. The equipment consists of three 500-kw capacity 
rotary transformers, with floor space provision for the installa­
tion of a fourth when needed. Each rotary is supplied by a 
separate self-contained three-phase step-down transformer, as 
shown in the view. The apparatus has been conveniently and 
compactly arranged in the sub-station, as is shown, with the 
transformers and oil switches at the rear of the rotaries and 
the switchboard in front , thi s representing the standard sub­
station practice of this company; also, the room is covered to 
all corners by a hand-operated traveling crane of 41-ft. span, 
with 54-ft. travel, which permits the easy handling of all ap­
paratus in the station : this crane is of TO tons <"apacity. an<l 

voltage of 430, the rotaries delivering to the direct-current 
bus-bars at 600 volts. T he high-voltage bus-bar compartment 
in the basement is, in accordance with the la test sub-station 
practice, used as the blower flue for the cooling of the step­
down transformers. The blowers are located at the rea r of the 
room beneath oil switches, and are driven by induction motors. 

The switchboard has four incoming high -tension feeder 
panels, only two of which are now occupied, and four ro tary 
panels, of which three are in use ; these panels have been 
equipped with the standard control apparatus generally used 
upon the switchboards of this type. T he delivery or di rect­
current section of the switchboard is provided with ten feeder 
panels, eight of which are now occupied. At the right of the 
switchboard is shown the storage-battery equipment for sup­
plying current for operating the oil switches, and motors for 
various auxil iary uses. A ll of the apparatus used in the sub­
station, including rotaries, transformers and switching ap­
paratus, was furnished by the Genf'rrtl Elf'ctric Cnmpany. 
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THE l 400-VOL T DIRECT-CURRENT RAILWAY BETWEEN 
TABOR AND BECHYNE~ BOHEMIA 

During the discussion on electric traction at the Vienna con­
vention of the International Street Rai lway Association, Mr. 
Krizik, of Prague, refer red to a 1400-volt d. c. three-wire rail­
way recently built by him between Bechyne, Bohemia, a famous 
watering place, and ·Tabor. A s the system of electri cal dis­
t ribution employed differs widely from that used on any Amer­
ican rai lway, it has been thought that some particulars of it 
would prove of interest. T he line, which is 24 km ( 16.1 miles) 

~'IZ~-! 

the motor equipment operates on one side of the circuit and 
half on the other, the system is well balanced and very little 
current flows through the neutral. T he advantages over the 
use of a straight 1400-volt line are, of course, that under no 
circumstances, even in case of short-circuit, can a motor be 
exposed to more than 700 volts, and no difficulty has been ex­
perienced in commutator or motor insulation with this pressure. 
In fac t, the results have proved so satisfactory that the manu­
fa cturers propose the construction of a line operating at 3000 
volts and using 800-hp locomotives. 

T he central station was located on the Luznice River near 
Tabor with the two-fold obj ect 
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DIAGRAi\I OF DI STRIB UTION SYSTEM 

of li ghting that city and being 
near a go~d supply of condens­
ing water. T he station con­
tains three 120-hp engines, of 
the compound-condensing type, 
us ing superheated steam at 300 
<legs. C. T he engines are belted 
to d. c. generators, one of which 
supplies current fo r the railway 
only, and the others for both 
railway and lighting. One of 
these belted sets, running at 220 
r.p.m. , when operating with 
the storage batte ry, is capable 
of furni shing enough current to 

long, was opened fo r regular traffi c on June 22, 1903, and at 
present eigh t trains are run every day. 

T he road construction closely fo llows the topography of the 
country, hence fi lls and cuts are rare. The steepest grade is 
3.5 per cent. T he only special const ruction required was the 
building of a 174-m (571 -ft.) bridge acro ss the Luznice River 
and its valley. The track consists of rails weighing 21.75 kg 
pe r meter ( 43.7 lbs. per yard) , laid in 9-m ( 29.5-ft.) lengths, 
on pine t ies spaced I m (39.37 ins.). apart. 

A ll of the electrical equipment fo r the cars and power house 
was furnished by the F r. K ri zik Company, of Prague. Local 
conditions r equired the generating plant to be located near the 
Tabor terminus, ove r 16 miles from Bechyne. Direct-current 
distribution at 750 volts, therefore, was not ·considered advis-

ope rate two 56-ton trains; at other times it is used for lighting 
purposes. T he other engines are of 120-hp, at 180 r . p.m. T,wo 
belt-d r iven boosters have been installed in the sta tion for use 
if necessary. T he storage battery has a capacity of 123 to 171 

amp.-hou rs for three hours loading or unloadi ng. There are 
also two parallel-wound 500-volt lighting dynamos, which can 
be operated in parallel with the battery, and a motor-generator 
set consisting of one motor dr iving two generators for charg­
ing the storage battery or balancing the three-conductor sys tem. 

T he two overhead conductors are each 9 mm in diameter 
( No. oo), are 5. 5 m ( 18 ft.) above the ground, and are 1200 
mm (47.2 ins.) apart. Current is taken through two bow col­
lectors. Each wi re is kept off-cente r at alternate supporting 
points so that the bows will not wear unevenly. 

~ 
~-~ :-M____, ... , 

ClW SS SECTI ON OF CAR Di l\IENS I ONS 
IN Ml\1. 

F or R egul ar Run ning For Braking 

able, as the heavy drop in voltage would require the installa­
tion of a costly storage-battery equipment at some point along 
the line. A lternating cur rent was rej ected owing to higher 
fi rst cost, lower effici ency on part loads and less availabi lity in 
using it for a combined railway and lighting plant. Owing to 
the small r ail section used and length of the line, it was decided 
to install a three-wire, 1400-volt, direct-current system, with 
700 volts pn each side and the rails as a neutra l. As half of 

WIRI N G CONNECTIONS 

Each double-truck motor car is furni shed with four 30-hp 
650-700-volt motors, running at 550 r.p.m. The commutator 
has 121 bars. T he gear ratio is 15 75, and the speed attained 
on a level is 30 km ( 18 miles) on hour. The weight of a com­
plete motor, including gearing, is 935 kg ( 1870 lbs.) 

At star ting, all motors are connected in series, and then two 
in parallel, but always with an earth connection between the 
pairs of motors. The resistance has three steps and -two run-
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ning points, with the motors in series and in parallel. There 
are also two steps for higher speeds obtai::ed by weakening the 
motor fields by shunt resistances, and six braking positions, as 
shown in the accompanyi11g wiring diagram. 

The cars used on this line are similar to those on Austrian 
steam railroads. T hey are divided into second-class and third­
class compartments, the former seating ten and the latter thirty 
passengers. Each car weighs 13.5 tons without the electrical 
equipment. The latter weighs 5.3 tons. 

RECONSTRUCTION OF VIADUCT OVER THE MICHIGAN CEN­
TRAL RAILROADt BY MICHIGAN TRACTION COMPANYt 

NEAR GALESBURGt MICH. 

The Michigan Traction Company interurban line Letween 
Kalamazoo and Battle Creek crosses the Mich igan Central 
Railroad at Galesburg, Mich., which is about half way between 
the two terminal cities. This line was built and placed in oper­
ation on Aug. 3. 1900. At this time the 1Iichigan Central 
Railroad was single track, and the west approach to the over~ 
head crossings was made inside the Michigan Central Railroad 
Company's right of way. At the time the original structure 
was built it was thought advisable to build a pi le trestle, and 
the crossing with the 1Iichigan Central was made at a 15-deg. 
angle, with an 8-deg. curve on the north and a 9-deg. curve on 
the south of the Michigan Central crossing. This structure 
has been in constant use since the construction of the line, and 
has given very good satisfaction. 

Early in the present year the Michigan Central Railroad 
began preparing for double tracking at this point, \\"hich in 
turn necessitated remodeling of the viaduct. In order to give 
the Michigan Centnl the needed 29-ft. right angle clearance 
with its track, it was found necessary to construct a steel 
span for the viaduct proper. The steel span was furnished and 
eretted by the King Bridge Company, of Cleveland. Ohio, ancl 

~-:,,_,._ 

has a 6-deg. curve located about in the center. The curve was 
g_iven 1 in. elevation for the track, and this elevation was made 

FRAMED BENT TRESTLE SUPPORTED ON CONCRETE PIERS 

in the concrete f9undations so that the cap f1nd sill of the bents 
are parallel. 

All of the foundations, both for fram e bents and steel work , 
are composed of concrete. Those for the frame bents are con­

structed 3 1,'i ft. deep and 
rest on sand and gravel, 
ancl those for the steel work 

- . •. ';- ~.::..-... _, ., 

are from 4 ft. to 6 ft. deep. 
The steel work is anchored 
with rods set 6 ft. in con­
crete, and the foundations 
from the fram e bents have 
¼-in. iron dowel pins set 
1 ft. in the concrete and 
projecting 6 ins. above. 
The dimensions of timber 
used in the frame bents, as 
well as size of the stee l 
in the viaduct proper, are 
shown by the accompany­
ing illustration. The frame 
bent approach is composed 
of thirty-six bents located 
16 ft. centers, and is on a 
4 per cent grade. At the 
intersection of the 4 per 
cent grade and level grade 
there was used a 3-deg. 
vertical curv e. 

. ·\;;i,Y~::Jt}J3f!§(t;·~~ 
THE RECONSTRUCTED STEEL VIADUCT BUILT FOR THE MICHIGAN TRACTION COMPANY 

NEAR GALESBURG, MICH. 

The co ncrete m th e 
foundation was composed 

is composed of a 126-ft. skew truss, the skew being squared by 
two 54-ft. plate girders, one being placed on each side a t oppo­
site ends. The new approach on the south side is a framed 
bent trestle supported on concrete foundations. Thi s approac h 

of one part ,i\Tolverine 
Portland cement and six parts clean bank gravel. The 
bank gravel, found in the locality of Galesburg, is com­
posed of two parts screen gravel and one part sharp quartz 
sand, which is an ideal formation for thi s work. The concrete 
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as used was what would be sty led "d ry concrete," only suffi­
cient water being used so that by thorough ramming, free 
water could be brought to the surface. 

T he viaduct was con:pleted and put into service on Oct. 22, 

____ j 

INTERURBAN CAR CROSSING VIADl'CT 

and a ll of the work, with the exception of the steel, was done 
und er the direct superv_ision of S. J. Dill, superintendent, and 
A. L. Marhoff, engineer, for the Michigan Traction Company. 
The steel work was erected by the Gribben-Peterson Company, 

THE NEW YORK-BOSTON TROLLEY TRIP 

Reference has already been made in these columns to the 
completion of the electric railway between New Haven and 
V.f a llingford, Conn., closing the last link in the line between 
New York and Boston. Because of its general interest, it is 
thought advisable here to give a general idea of what is in­
volved in a trip by trolley between the two cities. The distance 
from the Grand Central Station in New York to the Park 
Street S tation, Boston, is 254 miles. The fare is $2.85, and the 
time required to make the trip is twenty hours. The distance, 
fa re and time between places, in detail, is as fo llows: 

Grand Central Station, New York, to 129th Street, 8 miles, 
5 cents, forty minutes; 129th Street to Mount Vernon, 9 miles, 
5 cents, one hour; Mount V ernon to New Rochelle, 4 miles, 
transfer, twenty minutes; New Rochelle to Larchmont, 2 miles, 
transfer , ten minutes ; Larchmont to Portchester, IO miles, 10 
cents, forty-five minutes; Portchester to Stamford, I I miles, 
15 cents, fifty minutes; Stamford to Norwalk, IO miles, 20 cent s, 
one hour ten minutes; Norwalk to Bridgeport, 14 miles, 20 
cents, one hour twenty minutes; Bridgeport to New Haven, 23 
mi !es, 20 cents, two hours ; New Haven to Meriden, 20 miles , 
30 cents, one hour fifty minutes; M eriden to Hartford, 15 miles, 
30 cents, one hour forty-five minutes; I-fartford to Springfield, 
35 miles, 30 cents, two hours; Springfield to Palmer , 15 miles, 
10 cents, one hour; Palmer to \ Vorcester, 38 miles, 55 cents, 
three hours ; \Vorc este r to Boston. 40 miles, 35 cents, two hours 
fift een minutes. 

M•,HZ,O{ij) ,. Flan1•s 1,b6,a'/,,'h 90-1o•r•·••'-
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D E TAILS OF STEEL VIADUCT AT GALESBURG, MICH., BUILT FOR l\UCHIGAN TRACTION COMPANY 

of Cleveland, Ohio, for the King Bridge Company. The steel 
structure was inspected by H. D. Rumps, bridge inspector for 
the Michigan Central Railroad, who reports material and work­
manship first-class in every respect. 

•• 
A trackless trolley sen-ice was started in Berlin, Ger­

many, early this month. The omnibuses run about IO miles an 
hour and are said to be givi ng general sat isfaction. 

NEW CALIFORNIA PARLOR CARS 

In anticipation of an unusual number of tourists into South­
ern California this winter, the Pacific Electric Railway Com­
pany is bui lding in its local shops two new parlor cars to be 
used on its interurban lines, as is now done by the "Poppy." 
These new coaches will be as 'handsome as those in use any­
where, and wi ll contain all of the latest improvements and con­
veniences, They will be ready for use early in the new year. 
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NEW ENGLAND STREET RAILWAY CLUB 

The November meeting of the New England s·treet Railway 
Club was held at the American House, Boston, on the evening 
of Nov. 29, President N ea ] being in the chair. Previous to the 
meeting, the club enjoyed a banquet in one of the private dining 
rooms of the hotel, which was followed by a short business 
meeting. A number of new members were elected, and the 
club voted that the dues of members joining in November and 
December be considered as covering th ese two months, in addi ­
tion to the coming year . The subject of the evening was then 
taken up. Clarence Renshaw, of the \Vestinghouse Electric & 
Manufacturing Company, Pittsburg, presented a paper upon 
"Single-Phase A lternating-Current Traction." 

Mr. Renshaw began by referring to the history of direct and 
alternating-current development, and touched briefly upon the 
relations of each class of work to transmission and utilization 
problems. H e pointed out the well-known superiority of the 

without requiring any shi fti ng on the part of car crews. The 
tota l weight of an a. c. car equipment is about 15 per cent 
greater than that of an ordinary d. c. equipmen t of the same 
capacity, which means an increase in the tota l ca r weight of 
only about 5 per cent. 

T he speaker stated that with rooo volts or less on the trolley, 
the ordinary type of line construction can be modified so as to 
be suitable for single-phase operation. Above thi s voltage an 
improved form of line equipment and construction is necessa ry, 
which finds expression in the now familiar catenary suspension 
of a grooved copper trolley wire from a standard steel messen­
ger cable. The latter is supported in corrugated porcelain in­
sulators. The spans vary from 60 ft. to 120 ft ., and every ro ft. 
the trolley wire is suspended from the messenger wire by gal­
vanized iron hangers. Iron stirrups protect the in sulators from 
mechanical injury, and these support the messenger wire in 
case an insulato r breaks. Every rooo ft. a supplementary arm 
is in stalled on the overhead system to keep the catenary st ruc-

GRO UP OF MEMBERS OF NEW ENGLAND STREET RAILWAY CLUB, TAKEN AT BANQUET N OV. 29 

alternating current in power transmission, and referred at 
some length to the attempts of European cl'esigners to build 
satisfactory alternating-current motors for railway service. 
Taking up the motor problem in detail, he brought out the 
superior features of the series motor as compared with the in­
duction motor in railway work, and then passed to a ca reful 
description of the \Vestinghouse single-phase compensated 
series motor as it has been developed in response to a demand 
for a lternating-curren t traction on the part of the engineering 
community, Full particulars of this equipment have already 
been printed in our pages in previous issues. From the motor , 
Mr. Renshaw turned to the other apparatus which forms a 
part of th e alternating-current car equipment , and illustrated 
both motors and controlling apparatus, trolley fittings, trans­
former, etc., hy a seri es of excellen t stereopt icon views. The 
function s of the induction regulato r were described at length . 
and speci al attention called to the pneumatically operaterl bow 
trolley which is designed to run either forward or backward 

ture upright and prevent side motion . O verh ead lines have 
been built to work successfully up to 3300 volts. 

Speaking of the simplicity of transformer sta tions required 
to take the place of the present standard rota ry conve rter sub­
stations, Mr. Renshaw stated, as an instance of the compact­
ness of the later st ru ctures, that a 300-kw single-phase t rans­
former station, reducing the voltage from 2000 to 3000, would 
have ample room if built in a house 12 ft. x 15 ft. x 20 ft. Such 
a sub-station should, in general, require no more attention than 
a transmission line. The resistance of 3 miles of alte rnating­
current trolley line and single track composed of No. ooo R 
& S. trolley, 7-16-in. steel messenger wire and So-lb. rai ls. is ' 
r ,8 times the ohms resistance at 25 cycles, whi ch in th is case 
is equi va len t to causing a drop of 60 volts per roo amps. pc- r 
mile. \ Vith 90 per cent power factor th e a, e, drop becomes 
twice the d. c. drop. \Vith 3000 volts a. c. the percentage drop 
in transmitting a given amnu nt of powei- comes to g per cent 
of the fall in volt age with cl ir \:'c t current \ \':th t\\ ,i :100-hp 
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cars half ,vay between sub-stations, and drawing in maximum 
demand 75 per cent of the combined full load current of the 
two, 2000 volts on the trolley and 20 per cent drop, the trans­
fo rmer sub-stations need be placed no nea rer together than 13 
mi les. Under the same cond ition with direct-current, sub­
stations must be s¼ miles apart, and a 500,000-circ. mil feeder 
installed on the low-tension trolley se rvi ce as well. 

Mr. Renshaw then di scussed the economi es of a. c. over d. c. 
traction, and pointed out the advantages of the new system for 
transportation work in sparsely sett led communities where a 
direct-current sys tem cannot be supported. The omission of 
rotary conve rters and reduction in attendants' wages a re a lready 
well understood among the advantages of the new sys tem. Mr. 
Renshaw sta ted that it is not the intention of the advocates of 
a. c. traction to overturn establ ished direct-current practice in 
large city sys tems, !mt that th e \Vest inghouse Company does 
not advise equipping cars with both a. c. and d. c. control, ex­
cept in ca se of great necess ity, beca use of the increased com­
plication and cost of the appa ra tus. The company thus far ha s 
placed no commercial raihYay in complete operation with a. c. 

TOURING CAR IN CLEVELAND 

The arrival of winter and the termination of the "touring 
car" season permits a review of the results accomplished by 
the Cleveland touring car during the past summer. The Cleve­
land E lectric Railway Company was one of the first to institute 
a touring car service in any city, and this car was in operation 
fr om July r to Oct. 23 under the direction of J. \V. Butler, 
manager of the touring car service. 

The ca r used was one of the company's standard fourteen­
bench open cars, seating seventy people. The passengers car­
ried were limited to those who could be seated, and no one 
was allowed to stand. It was by no means infrequent that a 
number of people were left on the different trips for the simple 
reason that the company would not allow them to stand and 
obst ruct the view of those fortunate enough to secure seats. 

The ca r made fi ve trips daily during the greater part of the 
season, taking about two hours for each trip. The times of 
sta rting were 8 a. 111. , IO a. 111. , 12, 2 p. m. and 4 p. m. , and were 
entitled, respectively, "Looping Viaducts," "East Encl-Gar-

TU U RlN G CAR OF CLEVELAND E LECTRIC RAILWAY COMPANY 

se ries motors, but at present fo rty- fi ve complete car equipments, 
agg regati ng I r,ooo hp in motors, are under contract. The 
motors va ry in capaci ty from 50 hp to 150 hp. These equip­
ments are for nine different railways, and in less than two 
months it is expected that some of them will be in operation. 

, \ t the conclusion of the paper va ri ous quest ions were ,asked 
by the members of the club. It was brought out that the rheo­
static losses in acce leration, which amount to from 5 per cent 
to 15 per cent with direct-curren t equipmen t, a re almost en­
t irely eliminated by the a. c. inductive control. Three thou sand 
\'lllts was chosen fo r a line potential because it is high enough 
to giye a sa ti sfactory di stribution of sub-s tations and low 
enough not to alarm passengers needlessly. The main difficulty 
in using much over 3000 volts on the trolleys ari ses from the 
li ne troubles and difficulties in insu lation and construction. 

A vote of thanks was unanimously passed and tendered to 
::\Ir. Renshaw. after which the meeting ad journed. 

St. Thomas. Ont., owns and operates the 6-mile electric rail­
way within its corporate limits. The road gives good service. 
hut at an annual deficit ranging from $3.000 to $4.000. The 
city is to purchase the local gas and elect ric plant. 

fi eld Monument," "Looping Viaducts-\Yest End-South 
Side,'' "East End- Garfield Monument," "Looping Viaducts­
\Vest E ncl- South Side." The larges t number of people were 
ca rri ed on the three last trips. The ea rly 8 a. m. trip was 
patronized principally by strangers coming in on the different 
boat lines. This trip wa s taken off Oct. r , and was also omitted 
during one or two stormy clays in September. On Sundays the 
crowd was ve ry much larger than on other clays, as most of 
the steamboats brought in special excursions; in fact, th e pas­
senger agents of the various lines running into Cleveland were 
much in te rested in the touring car and made it one of the 
feat ures of their excursion bills. Extra cars were run on Sun­
days during August and September, mostly following the 2 p. 111. 

and 4 p. rn. trips. 
The touri sts were given a small circular descriptive of the 

routes and the principal points of interest passed by the cars, 
and in addition the conductor announced and explained the 
points of interest along the route. Cash fares were collected 
from each passenger at the rate of 25 cents for each trip. The 
car did not interfere in any way w ith regular traffic, as stops 
were made for passengers only in the downtown district; pas­
sengers were allowed to leave the car, however, at any point. 
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The number of car-miles run per <lay we re 95, and the car­
hours per day ~ere 9.5. The average receipts per car-mile dur­
ing the season were 32.29 cents, and the average receipts per 
car-hour were $3.33. 

CONDENSERS FOR STEAM TURBINES* 

BY GEO RGE I. ROCKWOOD, WURCESTER, MASS. 

Visitors to steam turbine power stations generally notice, as 
a first impression, the relative inconspicuousness of the turbine 
itself in the midst of its numerous and large condenser auxil­
iaries. This prominence of the condenser equipment is espe­
cially noticeable in the case of the smaller turbine plants, 
where the floor space occupied by the condenser system far 
exceeds that required by the turbine. 

There appear to be three accepted designs for these con­
denser systems: First may be mentioned the combination con­
sisting of a surface condenser, a centrifugal hot-well pump, an 
ai r cooler, a single-cylinder dry vacuum pump, a centrifugal 
circulating-water pump, together with their connecting and 
drip piping and valves. Second, the foregoing arrangement 
may be varied by omitting the hot-well pump and also the air 
cooler and dry vacuum pump, substituting the wet vacuum 
pump-preferably of the Edwards type. The cost per kilowatt 
is about the same-$7 to $ ro-for either of these systems. The 
third system is like the first, except that an elevated jet con­
denser with barometric tube and hot-well take the place of the 
surface condenser and hot-well pump. The advantage of this 
third type over the surface condenser sys tems is that it may 
take up less floor space, while its cost is but $5 to $6 per kilo­
watt. The dry vacuum pump used with barometric condensers 
must have a two-cylinder air pump, and the exhaust steam from 
the turbine cannot be used again in the boilers. 

The whole cost of a condenser system, as intimated in the 
opening paragraph. is not, however, fully expressed in the con­
tract with the condenser contractor. The turbine room is made 
a full third larger, and hence more expensive, by the provision 
of the necessarv floor space: space, too, that is needed in the 
operations of the turbines. The smaller the turbine plant is, 
the greater this part of the cost becomes relative to that of the 
whole po~ver plant. 

There is, besides, a fourth type of condenser which may be 
used with steam turbines and to which it is the object of this 
paper to direct attention- namely, the inj ector or ejector con­
denser. 

Within the past year the Atlantic Mills, Providence, R. I., 
has installed a 400-kw W estinghouse-Parsons turbine. A 
vacuum of 28 ins. to 28¼ in s. is maintained on this turbine by 
means of the following condenser system: The exhaust steam 
is led, through 20 ft. of vertical r6-in. cast-iron pipe and three 
short-turn elbows, into a r6-in. Bulkley injector condenser. 
The level of the ground floor is 34 ft. below the condenser bulb, 
while the turbine lies on a concrete steel floor , the level of 
which is 12 ft. 6 in s. above the ground floor. 

The inj ection water comes 500 ft. from the river to the power 
house, under a slight head-perhaps 3 ft.---:depending upon the 
state of the river. A 6-in. belt-driven Lawrence centrifugal 
pump elevates the water into a vertical tank, 30 ins. x r 5 ft. 
deep. The level of the water in this tank is maintained by the 
waste pipe 6 ins. below the water inlet nozzle on the condenser. 
From near the bottom of this vertical tank a 7-in. injection pipe 
ri ses up to the condenser. 

A good deal of air a long with the water is pumped into the 
top of the tank by the centrifugal pump, hut apparently the 
depth of the tank acts efficien tly as an air separator, and no air 

(*A paper presented at the N ew York meeting, D ecemb er, lfJ(J.l, of th e 
A m eri cnn Society of Mechanical Engineers.) 

in th e form of bubbles passes over into th{; rnndeuser. A t any 
rate, the vacuum shown by the mercury column is 28¼ ins. 
The remarkable thing is that this is so, as nearly as the height 
of a mercury column can be measured, whether the column be 
attached to the bulb of the condenser or to the exhaust chest 
of the turbine. 

To prove this absence of friction in the exhaust pipe, a ¼-in . 
pipe was connected to th e elbow above th e condenser, then led 
down and attached to the turbine exhaust chamber. A branch 
horizontal pipe leads off to a mercury column. Two valves, 
one above and one below this horizontal pipe, enable either 
connection to be made at will. Starting with both valves open 
and the mercury quiescent , it was impossible to perceive any 
movement of the mercury, either up or down, after shutting 
either valve. 

Not only is a 16-in. exhaust pipe .hus proved ample and m~re 
than ample in size for a 400-kw turbine, but the vacuum obtam­
able with this condenser is substantially the same, whether 
steam is passing through the turbine or not . Th e_ falling of t~e 
water throuo-h the "throat" is the air pump, and 1s the only a1r 
pump neede~. The builders provided a 20-in. exhaust nozzle 
on the turbine, but Mr. Bulkley believes that , on the contrary, 
a 14-in. condenser would do as well as the r6-in. . 

It may be of interest to relate here a rather unusual exp_en- . 
ence, encountered when this 16-in. condenser was fir st put mto 
service. It was convenient to have the injection pipe rise on 
that side of the r6-in. exhaust pipe furthest from the condenser. 
At the top a 45-deg. bend connected to a long-radius elbow 
enabled the pipe to turn and pass th e exhaust pipe, approach­
ino- the conden ser horizontally instead of vertically, as in the 
us:al case. Upon sta rting up the turbine only 22 ins. of vacuum 
could be obtained. The piping was, nevertheless, proved to be 
absolutelv tio-ht. After shutting the injection valve Saturday 
afternoo1; w~h the turbine blanked off at its nozzle, and with 
22 ins. vacuum on the exhaust pipe and condenser, one found 
12 in s. vacuum still left on the sys tem Monday morning before 
removing the blank flange in preparation for starting. Still , 
only 22 ins. was th e maximum height of the mercury column 
while running. 

Finallv. at the suggestion of i>.Ir. Bulkley to the effect that 
in hi s e;perience he -had found it necessary to have the i_n j ec­
tion pipe to hi s condensers approach the condenser vertically 
rather than hori zontally for the best results ( a lthough he had 
no explanation satisfactory to him self why this was :o ! , a r ~­
arrano-ement of the inj ection piping was made, perm1tt111g thi s 
vertic:l approach. At once, upon starting up the tur~ine._ the 
result was 28¼ ins. of vacuum, and thi s ha s been mamtamed 
without interruption since. With the present load-about 300 
kw to 350 kw-the 7-in. injection valve is open only a few 
turns the temperature of the hot-well is from 80 <l egs. to 90 
<legs.,' and water enough can be passed through thi s ~ondense r 
to maintain the vacuum· in summer weather. The hi ghest de­
o-ree of vacuum thus far recorded, as measu red in the turbin e 
:xhaust chamber, is 28¾ ins. , the lowest 27¼ ins. T he varia­
tion is caused partly by changes in the barometer, but more liy 
variable leakages in drip-valve seats. Perhaps a lso the ~mount 
of air entrained by the injection water varies from time lo 
time. 

If water is not to be had in abundance, then th e best way is 
to !Jaye two pumps, one of which retu rns to the condense r the 
water taken from the hot-well. In this way the highest theo­
retical temperature of the hot-well water may be reached. I t 
takes ro hp to supply water by means of the centrifugal pump 
in sufficient quantity to con;1ense 400 kw of steam. . 

The method of sealing the spindle of th e Parsons tur bin e 
against air leak where it passes out to it_s journals f'.·0111 th e 
low-pressure chambers, namely, by pumpmg water with cen ­
trifugal pumps form ed in small recesses in the shaft cover , sn 
as to keep a water pressure in these recesses in excess of th a t 
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of the atmosphere, is a perfect success, as the experience with 
th is condenser shows, although when but 22 ins. could be ob­
tained, owing to the fa ult in the injection pipe design de­
scribed, the efficacy of these air seals \vas very seriou sly 
doubted. It is interesting to note our experience that no drip 
pipe or drip pump, for r emoving the water of condensation or 
the leakage into the exhaust chamber from these air seals, is 
found to be necessary or desirable. 

It is, indeed, necessary to exclude any accumulation of water 
in the exhaust pipe for fear that it will sway back and forth 
until it flu shes up on to the large low-pressure blades of the 
turbine. Running as they do at a very nigh velocity, sudden 
contact with water from the exhaust pipe will strip the last row 
off clean if such contact is permitted. Any further damage, 
however, to the other rotating blades seems to be prevented by 
the presence of the fixed row, whi ch , by di viding up the water 
into small st ream s, seems to protec t the moving rows from con­
tact with solid water and th erefore from injury. 

The ra te of accumulat ion of water leaking lJy the small cen­
trifugal air-sea l pumps into the exh aust pipe may be any amount 
L!p to over 950 lbs. an hour. If, however, th ere is the least ex­
ternal load on the turbine, the flow of the steam up the exhaust 
pipe has the power to sweep the exhaust chamber dry. The 
method of starting the turbine at the Atlantic Mills is to first 
turn on the inj ection water. Then admit steam to the turbin e 
without admitting water to th e air seals. After the load begins 
to come on, as shown by the ampere meter, the drip-pipe from 
the exhaust chamber to the atmo sphere, which has been open 
a ll night and up to thi s point, is now closed, the water turned on 
to the ai r seals, 9-nd the vacuum immedi ate ly draws down to 
28 ins. It is not fo und absolutely necessa ry to start in thi s 
way, as the turbine can be run hours before the water accumu­
la tes in quantity. The object is simply to drain the turbine up 
to th e moment when the load begins to come on. 

If the load is a "jumping" one, from nothing to full load, 
there is no danger of water accumulation. It is, of course, 
quite possible to provide a drain receiver and pump which will 
\\"Ork under the vacuum if it is deemed desirable to do it. There 
is no exhaust steam "entrainer, "' or \Vater trap or seal, pro­
vided at th e Atlantic Mills turbine. 

The injector condenser costs, full y installed, with centrifugal 
ci rculating water pump, tank piping and valves, from $2 to 
$2.50 per kilowatt. This cost is much reduced if there is a 
natural head of water available. At the installation described, 
the condense r, two elbows, one tee, 18 ft. of cast-i ron exhaust 
pipe and a q -in. automatic relief va lve cost, erec ted, $591.50. 
The room it occupi es is practically none at all. 

Theoret ically considered, in its relation to turbines, the in ­
jector condenser would seem to bar out all other condenser 
sys tem in those situations where the water used in the boilers 
is pure in it s natural state. vVhere it is absolutely essential to 
save the water of condensation fo r re-use as boi ler feed-water, 
owing to the presence of salt, sulphate of lime, wool grease, acid 
from steel works, or other hurtful pollution, then it pays to use 
one of the surface condenser systems. If the city water is pure 
and costs about 7 cents per rooo gals., water enough for a 400-
kw machine at roo per cent load factor would cost per factory 
yea r of 310 days, ten days a day, at rooo gals. per hour, about 
$217. vVith interest at 5 per cent and fixed charges at 8 per 
cent, th is sum warrants the capital expenditure of not to ex­
ceed $1670. It is thus clear that it does not pay to buy the sur­
face condenser system simply to save the cost of paying city 
rates for boiler feed-water. 

Much talk has been made about the freedom of the condensed 
exh aust steam in turbines from cyfinder oil, and the advantage 
which thi s purity gives to it as compared with the oily exhaust 
from reciprocating engines, where the condensed steam is r e­
turned to the boilers. It should not be forgotten, however, that 
great purity of feed-water is not in itself a desirable thing, 

being only better than very impure water; for it pits the tubes 
and water- legs of steel boilers unless some lime is added. 

W here the waste inject ion water from a j et condenser is 
used for washing in a dye house, this freedom from oil is of 
great advantage. Such is the aversion of dyers to using ex­
haust steam to heat water on account of the supposed presence 
of cylinder oil , no matter how careful one may be to provide 
and operate successfully oil eliminato rs, that this freedom of 
the turbine from the use of cylinder oi l is sufficient cause to de­
termine the purchase of turbines in place of eng ines for power 
in such places. 

T he Atlantic ]'dills turbine is, so far as the writer knows, 
the only instance on record of the use of injector condensers 
for large turbines either of the Parsons or Curtis type. 

---•·♦-+----

AUTOMOBILE BUSSES 

THE AUTO TRAFFIC COMPANY, 
Pittsburg, Pa., Nov. 29, 1904. 

EDITORS STREET R AIL w A y J OURNAL : 

Your interesting editorial comm ents of Nov. 12 on the 
"Trackless Trolley" are very well put and, if your premises 
be allowed, the conclusions are logical. T he w ri te r has been 
in the electric railway business from the beginning, and re­
members when thi s now towering industry was not " regarded 
as a rival'' by either steam or horse railway mer\., and when it 
"bestirred the public to unseemly mirth.'' A nd this was so 
la te as 1889- fifteen years ago. Then the elect ric motor and 
ca r was correctly de scribed in the words you apply to the auto­
mobile, as "far from an economical mechanism to operate." 
As to tires, the clients ot the Auto Traffic Company here are 
getting about twice the mileage you allow, from bare solid 
rubber, in passenger schedule service at commercial speeds. 
And for many country roads rubber t ires are unnecessa ry and 
steel quite satisfactory, while, even on city st reets, wood is 
proving a successful substitute for rubber. B ut even among 
rubber tires, there is great opportunity for economical selec­
tion, the segmental and armored types promising great econ­
omy. I do not hesitate to answer your queries on this point 
in the affirmative, from sufficient experience. 

What you say about roads is indisputable. In this connec­
tion there is much promise in the steel highway track where 
the public roads may be so improved, as by co-operation be­
t,.veen the authorities in charge and those interested in auto 
vehicles. Thus the construction and maintenance expense ( the 
latter of which is much reduced by the use of hi ghway track) 
may be divided in proportion to the mutual interests and bene­
fit s involved. T his steel highway track is as smooth as that of 
any railway, if not so clean, and furnishes a complete solution 
of the problems you state. 

In the fullest faith for the future of commerc ial auto vehi­
cles, I am, yours very truly, 

S. J. YlACFARRE N, Manager. 

BANQUET OF MASSACHUSETTS RAILWAY EMPLOYEES 

The ;mnual banquet of the Marlboro & F ramingham division 
(Jf the Boston & Vj orcester Street Railway, which occurred at 
?\1arlboro early in the morning of Dec. r, was a success ful af­
fair. Employees of this division started the custom of holding 
an annual banquet when the diyision was an independent road. 
and this year they had as guests fifty of the employees of the 
other divisions. P hilip H. Carroll , of Marlboro, presided. 
Arthur C. Ralph, fo rmer general superintendent of the Boston 
& Worcester Street Railway, was heartily greeted by his former 
subordinates. Other guests were Auditor A. E. Stone, Assist­
ant General Superintendent E. H. Richards, Assistant Super­
intendent Maxham E. Nash, General Electrician M. V. Ayers, 
and M. L. Goodwin and M. H. McPhee, despatchers. Repre­
sentative J. J. Mitchell was one of the speakers. 
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WIRE GLASS FOR CAR-HOUSES AND POWER STATIONS 

The growing interest in fir eproof and fire-resisting construc ­
tion for street railway car houses and power stations is one of 
the most important development s of the past two years. The 
subj ect has been actively taken up by both the under writers 
and the rai lway interests, with the result that many of the 
structures fo rmerly considered complete are now regarded as 
utterly unsatisfactory from a fire insu rance standpoint. The 
Baltimore fire contributed in large measure to the present 
knowledge on fireproof materials, and, among other poi nt s, 
demonstrated clearly the advantages of wire glass fo r window 
and skylight protection. In fatt , the escape from destruction 
of the g reater part of the Pratt Street power station of the 
United Raihnys & E lectric Company, of Baltimore, and of the 
sub-station of the United Electric Light & Power Company, of 
the same city. is a ttributed by the officer s of the companies en­
tirely, or in large part, to the use of wire glass in the sashes 
and skylights. Both station s were in the path of the conflagra­
tion, but in both instances the wire glass with stood the heat and 

VIEW OF SUB-STATIO N I N BALTIMORE, TAKEN IMMEDIATELY 
AFTER F IRE 

prese rved the buildings and their contents. T he transformer 
station furnished a particularly interesting exhibit of the fir e­
res isting qualities of wire glass, because on account of the 
necessity for a circu lation of air for cooling the transformers, 
the whole front and rear of the building were designed so tha t 
they could be practically open, and a large sky light was neces­
sary in the roof for the same purpose. Thi s building prevented 
the spread to the wes t and north of the fire, whi ch had not been 
stopped by the other so-called "fir eproof" office buildings in its 
path. The transforming machinery contained in the station 
wa:; unimpaired and practically ready for operation directly 
after the fir e. T h is fire demonstrated that when used in metal 
sashes, wire glass performs all the offices of metal shutters, and 
has the advantages that it is always in position , does not cor­
rode and is thoroughly sightly. U nderwriters all ow it the same 
rebate in premium as metal shutters, and personally recom­
mend it. 

In thi s connection it is interesting to note that the subj ect 
r f material for skylights fo r trai n sheds and stations has re-

cently been taken up by the P enn sylvania lfa il road and ca re­
fully considered. Such a success ion of troubles had been ex­
perienced that a committee of enginee rs was appointed to in­
vestigat e the conditions obta ining in thi s class of st ructures a ll 
over the country. Part of the findings of thei r report appli es 
directly to car house construction. It is as fo llows: 

( r) From the tes timony elicited and from pe rsonal observa­
tions, we find the percentage of breakage in ribbed, hammered 
and wi re glass is about equa l. \ i\Te do not find tha t the breakage 
of wire glass results from any internal stress being se t up by 
the contraction and expansion of the wire within it. ( 2) The 
la rger sizes of glass break more readily than the small er. (3) 
Glass se t horizontally, or at an angle, breaks more readily than 
glass set verti cally. (4) \Vire glass is most desirable, because, 
when fractured, th e wire will generally hold it in posit ion unt il 
repairs can be made . 

EVERETT-MOORE SYNDICATE MAKES IMPORTANT DEALS 

The Everett-.Moore syndicate, of Cleveland, has recent ly 
made arrangements ,vhich will go a long way toward cl earing 
up its indebtedness, and if certain other negotiations now being 
made in the interest of it s telephone properties can be put 
through, it is expected that the syndicate will be able to adjust 
a l! its obligations. In this event , the banker s' committee, which 
has been supervi sing its affairs, wi ll be di scharged. The recent 
sale of $8,200,000 oi Detroit United Railway bonds, mentioned 
in the last issue of thi s paper, was arranged by M essrs. Everett 
and Moore, and their disposal removed furth er care from the 
syndicate in the matter of the Detroit United, and frees it from 
obligations of a local nature. 

J. R. Nutt, of the Citizens Savings & Trust Company, of 
Cleveland, has closed an option for Northern Ohio Traction & 
Light bonds of a par value of $578,000, which includes all the 
Everett-Moore holdings in thi s issue. The price is said to have 
been 62¼ , whi ch is considerably higher than the bonds sold for 
a short time ago. A large block of these bonds went to Eastern 
parties. T he balance will be held by the trust company in 
question, as they are regarded as an ex cellent inves tment, yi eld­
ing nearly 6½ per cent a t the price paid for them. There has 
been a general advance in Everett-l\foore securities rec ently, 
and other sales have been made whi ch have brought the syndi­
cate conside rable money. A year ago the banker s' committee 
secured from the creditors an extension to Ap ril , I , 1905. The 
statement is made by one of the committee that the obligati ons 
which a year ago amounted to $4,500,000 haYe been reduced to 
less than $1,500,000. 

---.--♦----

SERIOUS WRECK ON NORTHERN OHIO 

A serious wreck occurred two weeks ago on the interurban 
iine of the .Northern Ohio Traction & Light Company. A mil e 
beyond Bedford the line crosses a t grade the double tracks of 
the P enn sylvania. A traction ca r g·o ing south toward A kron 
was halted before reaching the crossing by a milk t rain stand­
mg on the northbound track of the steam line. T he dera iling 
lever was on the side toward the ca r . and a fte r the milk t ra in 
had passed, the conductor pu ll ed the derailer and the tract ion 
car started over the crossing. \Vhen in the ce nte r of the cross­
ing, it was struck by a southbound passenge r train go ing at 
very high speed. The traction car was badly wrecked and a ll 
of the eighteen passeng·er s mor e or less se ri ously injured. as 
well as the conductor, who had pulled the derail er and jumped 
on the car as it was passing. The mat ter is sti ll under investi­
gat ion and th e blame has not ye t been pl aced. T he conductor 
claimed the northLotmd milk train sh ielded the southbou nd pas­
senger so that it could not he seen. The c rossin g had bee n in­
stalled only a few month s when the steam rai lroad changed 
over to the new route. 
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A TWO-WIRE MULTIPLE-UNIT. SYSTEM 

A patent has recently been issued to the Cutler-Hammer 
:.\l anufacturing Company covering a radica lly new system tor 
controlling motor-dri ven cars, operated on the so-called multi­
ple-unit plan. The unique feature of this invention is the fact 
that both the direction and speed of the driving motors in­
stalled on the entire t rain are controlled by means of but two 
small wires running the entire length of the tram, and by the 
use of a controller of about the same size as a standard field 
regulator for a 3-kw generator. 

T he two wires constituting the train line are attached at 
each end of the car to automatic couplings C1, C2, which enable 
the cars to be shifted either end to, thus requiring no attention 
in coupling up so fa r as the elec tri cal equipment is concerned. 
T he maximum current carried by the two-wire train line is the 
output of a 3-kw no-volt generator when used in connection 
with six cars equipped with four motors on each car, capable 
of developing 300-hp per car, or 1800-hp per train of six cars. 
Each car may be equipped with a 3-kw motor-generator 111 , g, 
capable of controlling the speed 0£ the motors of the entire 
t rain, or by another method each car can be equipped wi th a 
¼ -kw motor-generator, capable of controlling the speed of its 
own car only. T he direction of travel of the train is controlled 
by the direction of the current flo wing in the two-wire train 
line, and the speed of the train is contro lled by the voltage of 
the current impressed upon the two-wi re t rain line. T hese 
wires a re ut ilized for supply ing the necessary current fo r ener­
gizing the windings of a number of solenoid switches, whi ch 
control th e current supplied to the driving motor s ll11, ll1 2

, 

11!3, Jl! -l, moun ted on the t rucks. 
·T he draw ings in the patent show the two d r ivi ng motors on. 

each truck treated practica lly as one moto r, but provided with 
an independent so lenoid reversing switch F , B , and two solenoid 

switches and neutralize the action of the other solenoid wind­
ing, so that the desired solenoid switch will be energized in 
accordance with the direction of the current flowing in the two­
wire train line. The windi ngs of the accelerating solenoids 
and the seri es and paralleling solenoids are wound to actuate 
their plungers at different voltages. T he operation of the sys­
tem is briefly as fo llows: 

Suppose that each car is equipped with a 3-kw motor-gen­
erator m, g. A t each end of the car is installed a 3-kw field 
regulator F, having a double se t of resistance buttons aa"d seg­
ments. A n ordinary 3-kw r IO-volt star ting box b is also pro­
vided. T he operator fir st star ts the 3-kw motor by means of 
this starting box. H e then moves the fie ld regulator lever F 1 

in the direction in which it is desired to move the train. When 
the lever of the fi eld regulator makes contact with the first step 
of the resistance, current is admitted through this resistance to 
the shunt field of the 3-kw generator g, thereby causing same 
to impress a vo1tage on the two-wire tra in line of, say, 20 volts. 
T hi s voltage is sufficient to supply enough current to energize 
the fo rward reversing solenoids F1, F 2

, and cause same to lift 
their plungers, as·s isted by the current taken directly from the 
tro lley or tlurd rai l. The same voltage also supplies sufficient 
current to energize the winding of the series solenoid switch S, 
which attracts its plunger and closes the circuit of the four 
drivi ng motors ll11, M~, M 3, M 4 in series relation. T he oper­
ator then moves his 3-kw fie ld regulator lever to the second 
notch, which increases the vol tage on the two-wi re train line 
to, say, 40 volts, wh ich is sufficient to energize the fi rst of the 
solenoid switches .A1, .A 0 fo r cutting out the fir st step of star t­
ing resistances R 1, R ~. T he operator then continues to ad­
vance the 3-kw fi eld regulator lever, thus gradually increasing 
the voltage on the two-vv ire t rain line until fina lly the second 
step of res istances R1. R~ is cut out. The paralleling switch P 
is then energized and the star ting resistances R1, R 2 reinserted, 

~ which res istances are then again cut out until the @t:::====~==-=-=--=---_-:_-_-_-_-_-_-_-~--7-' _-_-_-_-_-_-_-_-_-_-_-_-_-_-_-:_-_-_-_-_-_-_-_-_-_-_-::;;:~ _-_-_--;;-_-_---=-=-./..LJJ 
·c'', (1 1(' TR J\lN L INE. Cz driving motors are fin ally operating in par allel re-

' 

1 

la ti on a t full speed. T he only wires which run 

@:!~ffit;~~~~:.rE0±~-==~-==~j~~_±.t~-==~-==~-==~-==~-==~~=~~=~~=~~=~~=~~=~~"' =~ the entire length of the car are the two-train wires 1 1 

i capable of carrying about 30 amps. , and the four-

I 

wire cable connecting the two 3-kw field regulators, 
~ and capable of carrying a small fraction of an am-

/ I I pere in each wire. The solenoid switches con-

,II [ [ \ F ' 
8

• 1. trolling the driving motors are asse mbled in two 
sets nea r each truck, so that only four large wires 

~I I o-----<, . f . a re necessary or connectmg the motors on the 
::e- · • R." two trucks in series or pa rallel relation. 

"~~~ ~ 
3 

• A second method, not shown in this par ticular 
o--1 

3 
T patent, has been made the subject of another 

P S patent, and installs a ¼-kw motor-generator on 
C each ca r , and varies the voltage of each gen ­

PLAN OF CONNECTIO NS 

accelerating switches A for cutting out the starting resistance 
R. Two other solenoid swi tches S, P are also employed for 
connecting the motors on one truck, eith er in series relation 
wi th the motors on the oth er t ruck or in parallel relation there­
with, in accordance with the speed desired. The method of 
oper ating the reversing switches in accordance with the direc­
tion of the cur rent flowing th rough the two-wire train line is 
quite simple. Each solenoid used on the reve rsing switches 
F, B is provided with two windings. One of these windings is 
permanently connected between the tro lley Tor th ird rail and 
the ground G. T he other winding is permanently connected 
to the train line. T he coil on the forwa rd solenoid reversing 
switch Fis wound left-handed, and that on the back-up solenoid 
reversing switch B is wound righ t-handed. I t is evident , there­
fore, that when the current is flowing in the train line in one 
di rection, it will assist the winding of one of the solenoid 

erator by varying the voltage of the t rain line. 
In thi s case tl1 e train line carries current suffi­
cient only fo r energizing the fi elds of six _½ -kw 

generators at 500 volts, or about 6-IO amp. , the field 
wi ndings being adapted for 500 volts and the armature 
windings having a maximum of I IO volts for supplying the 
var ious solenoid windings on each car. It will be no ticed that 
the re is absolutely no operator's switch in the train line cir­
cui t, and th at th e system is totally diffe rent from the usual 
method of employing a multiplicity ·of wires running the entire 
length of the train, and utilizing each wire to energize some 
par ticular set of solenoids. T he sys tem has a still fu rther ad­
vantage in employ ing a low voltage on the solenoid windings, 
as well as on the contro ll ing wires. I t is possible to control 
the entire t rain hy means of one wir e, using a. rail return, but 
two wires are preferable for practical work. It is also true 
that it is practically impossible for the operator to too rapidly 
accelerate the train, fo, the reason that the potential of th e 
generators used will not respond instantly to changes in the 
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energizing current of their field magnets when designed with 
this feature in mind. In practice, therefore, the operator has 
merely to move his controlling lever to the full speed position 
and the train will smoothly and rapidly acquire full speed 
without further attention. 

PNEUMATIC SANDERS 

Most railway managers and engineers agree that rapid ac­
celeration is not only desirable but necessary on high-speed 
interurban and city roads, where stops are frequent and where 
a fast s: '- edule must be maintained. To secure rapid accelera­
tion or to maintain high speeds, a thoroughly efficient track 
sanding device is absolutely necessary, as without such pro­
vision there is invariably excessive power consumption, due 
either to the spinning of the wheels or to the heavy equipment 
which is necessary to prevent such spinning. Although a num­
ber of track sanding devices of different kinds have been ex­
ploited, most have proved unreliable in operation. 

To find a device tha t would fulfil all the requirements de­
manded, the Ohio Brass Company, of Mansfield, Ohio, made 
a careful study of the sander question , resulting in its arrange­
ment to manufacture and sell the Nichols-Lintern pneumatic 
sander. The conveni ence of having th e sand always under 

SECTIONAL VlE W OF SAND T RAP AN D FITTINGS 

instant control, th e certain ty oi operation , the absence of a ll 
movable mechanism subj ec t to derangement , and the fact that 
it works as well on curv es as on straight track, are features of 
the Nichols-Lintern sander which cannot fail to appeal to prac­
tical street railway men. 

The sander is invaluable as an a id in starting a car, espe­
cially where the rail is slippery or in poor condition, as it will 
effectively prevent any spinning of th e car wheels. 

Another of the valuable feature s is that it deposits the sand 
on the rails regardless of the position of the truck with respect 
to the car body. A special truck attachment is employed by 
which the hose is held directly in front of the wheels at all 
times. The flexibility of the hose enables it to follow the vari­
ous movements of the truck with ease, and without in any way 
affecting the flow of the sand. 

The manufacturers state that, despite a popular impression 
to the contrary, it is a fact that a car equipped with this sander, 
in addition to an air-brake equipment, will use less air than a 
car with the air-brake equipment alone. The reason for this 
is, that in order to get the grea test braking efficiency with any 
braking apparatus, the condi tion of th e rail must be the best 
available. A bad rail, or one in a slippery condition, necessi­
tates ,several appiica ti ons of the a ir brake before the speed is 
checked, while with the sander a slight appli cation of sand will 
stop th e car in less time and with a considerable saving of the 

air applied to the brakes. T his results in an actual net savi ng 
of air. 

In stopping a car equipped with a ir brakes, the power aJ_J­
pli ed to the brakes is often sufficient to lock the wheel befo re 
the car stops, causing it to slide on the ra ils and, consequently, 
producing flat spots on the wh eels. T his trouble can only be 
prevented by a judicious use of sand, and for this reason alone 
this sander is a va luable adjunct to an air-brake equipment. 

A feature of th e sander which will appeal strongly to master 
mechani-:s is that the sand t rap can be located at a lmost any 
desired point. The absence of any movable mechanism is an­
other important fea ture in its favor. T he sand t rap is abso­
lutely moisture proo f, preventi ng moisture from interfering 
with the proper flow of sand. 

The supplementary sander va lve, illustrated above, is at­
tached to the motorman's brake valve and becomes practically 
a part of the same. The handle of the supplementa ry valve 
interlocks with the handle of the brake valve and ro ta tes with 
the fatter, so that the sander can be operated with the brake 
valv e in any position. If sand is desired for starting th e ca r . 
a slight pressure will operate the sander, whether the brake­
valve handle is in the ser vice stop, lap or release posit ion. or 
passing from or to any of 
these positions. The prin­
cipal feature of this sup­
plementa ry valve is th at it 
g ives the motorman ahso­
iute control of the sander 
,:. t all times. with the 
least amount of attention. 
H ence, thi s a rrangement 
is superi or to any method 
where th e motorman must 
make var ious movements 
to apply and shu t off the 
sand. 

The flow of sand a lso is 
::.hut off automat ically as 
soon as th e pressure on the 
va lve handle is released, 
th us preventing waste of 
sand . The operati on of 
thi s val ve will bring a ca r 
to a gradual stop on either 
bad or slippery rails with­
out any undue sand losses 
or wear on any part of th e 

,\IR n R.\ K E CO NT ROLLING ;\IECH­
ANIS:\I FITTED \\ ' ITH Sll l'PLE­
l\IEXL\RY Pl\Ei_' :\L-\ TIC S.\NDING 
V .\LYE 

equipm ent. A n excellent feature of this device is that in throw­
ing the brake valve in the emergency stop position, the supple­
mentary valv e automatica·lly opens and sands the track without 
attention on the part of the motorman. By means of the supple­
mentary sander va!ve, th e sand can be appli ed just before the 
brakes are set , thus preventing sk idding of the wheels. 

If it is desirable to a llow the sander valve to remain open 
continuously for a considerable period, as in cli mbing long 
grades, the valve can be kept open by screwing down on th e 
thumb nut adjustm ent on top of the supplementary valve. 

It is common practice with some motormen to throw the 
brake valve into the emergency position for ordinary service 
stops, and thi s prac tice is universally condemned owing to the 
severe strains imposed on the brake appara tus. The supple­
menta ry sander va lve will completely obviate thi s evil, as the 
misuse of apparatus can be easi ly detected. i\ reducin g valve 
is used in connection with the supplementary sander valve to 
reduce the a ir pressure, whi ch ordinari ly is higher than is 
necessary for operating the sander . 

The arrangemen t of the sand trap and the method of its at­
tachment to th e car fl oor a re clearly shown in th e accompany­
ing sectional view of sand t rap and fi tt ings. The sane! trap is 
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so arranged that it can be placed at almost any convenient part 
of the car where the hose w ill properly reach the wheel. Its 
design is such that only an application of a ir will dr ive the sand 
through it, so that there is no leakage or waste of any kind. 
T he tendency of the sand to clog is entirely eliminated by the 
manner in which the a ir acts upon it., and as there is no moving 
mechanism about the device there is noth ing to get out of order. 
By means of the truck attachment the sand hose is securely 

MORE CITY CARS FOR EAST ST. LOUIS 

T he E ast St. Louis & Suburban Railway Company has re­
cently had delivered to it by the . S t. Louis Car Company fi fteen 
closed double-t ruck motor cars for city service, one of which is 
shown herewith. T hese ca rs have longitudinal seats and con­
cave and convex panels. The length of the body is 28 ft. T he 
end doors are single and placed on the side of the car nearest 

INDEPENDENT SANDER VALVE BUDY OF DO UBLE-T R UCK MOTO R Ci\ R F O R CI TY SERVI CE IN ST. L O UIS 

fastened at any <lesired po int with respect to the wheel, and 
fo llows it whether on straigh t or cu rved track. 

The independent sander va lve is intended to take the place 
o f the supplementary valve, where, fo r any reason, it is desir ­
able to use a separate va lve for operati ng the sander. This 
valve may be connected into the piping at any point where it 
is convenient tu the motorman. I t is so constructed that a 
slight movement of the handle w ill cause a flo w of sand, the 
fir st notch being intended for ordinary serv ice, and the second 
an<l third notches for emergency stops. The indi cator pla te 
can be adj usted to accommodate itself to wear in the valve seat, 
and to the different positions it may be desirable to se t the 
valve. T h is valve must be so connected up that the flow of a ir 
will be in the direction of the arrow. 

CONDUCTORS' TICKET PUNCH 

Conductors' ticket punches have long been a specialty of 
Kraeute r & Company, Newark, N. J., and in the course of thei r 

TICKET PUNCH FOR RAI LWAY WORK 

fo rty years' experience in this line they have brought out a 
la rge number of improved types. A mong the numerous styles 
now made by th is company, the one illustrated in the accom­
panying cut has been found especially serviceable fo r ra ilroad 
and steamship use. It is made of ni ckeled steel, is 5 in s. long, 
and has a reach of r in. T hi s punch is known as style No. 2579, 
and is adapted for over 200 per fo rat ion designs. 

•• 
T he cars of the Ballston, Albany and T roy street railway 

companies are bei 11g equipped w ith portable telephones. Con­
nections with the local offices can be made every rooo ft. by in­
serting a fl exible connect ion in the plug of the nearest pole. 

the steps, one side of each vest ibule being closed. T he vesti ­
bules are provided with drop sash on every side save the one 
occupied by the doors. T he cars a re equipped with St. Louis 
illuminated signs, sand boxes and draw-bars. 

•• 
IMPROVED FARE REGISTER 

The Recording Fare Register Company, of New Haven, 
Conn., is now placing on the market an improved recording 
fare register , known as type D. Qne of the principal improve­
ments in thi s machine over the other types is the prat tically un­
limited capacity of the record strip used therein, hav ing a suffi­
cient length to care for from roo to 500 half-trips without 
changing. 

Th is type is made to shift the direction indicator automati -

IMPROVED R ECO R D I NG F AR E REG I STER 

cally- that is, from in to out (up to down) , or may be fur­
ni shed with an independent sh ifter for use where the "zone" 
system of collecting fares is des irable. By this latter method 
any number of collections may be made and the direction dial 
a lways indicate the proper direction. Other improvements 
have been made in th is type of mach ine, a ll tending to simplify 
the mechanism. 
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EQUIPMENT FOR THE NEW ROAD BETWEEN JOLIET AND 
AURORA 

Two handsome cars for high-speed servi ce on the new road 
between Joli et and Aurora were lately completed by the Amer­
ican Car Company, of St. Loui s, the cars being ordered by the 
Fisher Const ruction Company, the well-known Chicago con­
struction engineering firm. The terminal cities a re 22 miles 
apart and are important ra ilway centers; both cities are about 
25 miles from Chicago. The country traversed by the lines is 
thickly populated and there are a number of good sized towns 
along the route. 

The seating capacity of the cars is fifty-two. The seats are 
upholstered in leather, and have high backs with head res ts; 

SEATING ARRANGEM ENT OF CAR, SHOWING GRAB HAl'i.DLES 
AND HIGH BACKS 

they are of the step-over type, and are 36 ins. long. The pas­
senger compartment is 22 ft. long, and is furnished with a toilet 
room of standard character. The smoking compartment is 14 
ft. long, and is separated from th'e other compartment by a 
hardwood partition fitt ed with a single sliding door. The ·win­
dow sashes are arranged to drop into pockets in the side wall s. 
The small upper sash is sta-
tionary. Continuous basket 
racks are provided in both com­
partments. The interior fini sh 
is golden oak, handsomely in­
laid and carved, and the ceilings 
are tinted light green and deco­
rated in gold. 

ARITHMETICAL CALCULATING MACHINE 

The ":iVI illiona ire" calculating machine shown in the accom­
panying illust ration is in use in the accounting and statistical 
departments of a large number of railroad s, insurance com­
panies and many other places where much computation is re­
quired. I t is manufactured in Zurich, Switzerland, by H ans \V . 
Egli , who is represented in th e United States and Canada Ly 
'vV. A. Morschh ause r, of New York. 

The principal advantage claimed for thi s machine over others 
consists in the rapidity and si mpli city with which multiplica­
tions, divi sions and compound calculation s can be performed, 

Only one turn of the crank is required for each figure, whi le 
in the use of other machin es a turn of the crank is required for 

CALCULATING MACHINE COMPLETE IN CASE 

the number of units represented by each figure comprising the 
multiplier or quoti ent. The figures shown irregularly on the 
marker slides, denoting the multipli cand or divi sor, a re repro­
duced simultaneous!) below in a stra ight line, thus in suring 
accurate demonstration. 

'vVhen a multiplication is completed, the units of the product 

T he general dimensions of 
the car are as follow s: Length 
over bodies, 36 ft.; length ove r 
the vestibules is 46 ft. ; width 
over sills, including sill plates, 
8 ft. 8 ins.; from center to cen­
ter of side posts, 2 ft. 8 ins. The 
center sill s are 5 ins. x 8 ins., 
wi th 8-in. x ¾-in, sill plates on 

A TYPICAL SPECrnIEN OF TIIE J OLIET, PLAINFIELD & AUROI{A RAILWAY CUl\lPANY'S 
NEW CARS 

the outside. The end si lls are 5 ins. x 7 ins. T he thickness 
of the corner posts is 3¾ ins .. and the side posts, 3 in s. The 
width of the ai sle is 24 in s.; height of the steps, 18¾ ins. from 
the rails, and ri ser s, 14¼ in s. T he trucks are Bri ll No. 27-E- 1, 
capable of 60 miles an hour. The wheel base is 6 ft. , and the 
wheel diameter , 33 ins. 

•• 
The City Coun ci l of Chicago has passed the Ravenswood 

extension ordinance of the North western E levatecl Ra ilroad by 
a vote of 51 to JI , omitting the provisions that before pre­
vented its acceptance by the company. 

appear vertically underneath the units of the multiplicand, and 
the fir st fi gure on the left of the result is immediately under­
neath the first left-hand figure of the multipli er. By inserting 
the decimal studs to mark off the decimal s in the factors, th<.: 
determin ation of the decimal point in the product is easi ly made, 

Should an error be made in a calculation by the operator, 
the machine will detect it by the ringi ng of a bell, when it can 
be rectified by addition or subtraction without starting the cal­
culation anew. 

The cancelling or effacing devices are very simple, for both 
of the two knobs mov ed independently, accord ing to require­
ment s, efface the result and cor.trol res~)ectively. 
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The ''Millionaire,'' if set for addition or subtraction, wi ll 
,vork out all calculations by the same process fo llowed by all 
other machines, but if set for multiplication it is a regular mul­
t iplying machine, giving the results immediately according to 
the multiplication table. 

In addition to the machine illustrated, the manufacturer a lso 
builds a similar one known as the "Excelsior," used exclusively 
for multiplication. 

FERRO-CONCRETE STRINGER USED IN FRANCE 

Ferro-concrete stringers, as experimented with by the Ulster 
& Delaware Railroad, are also being used in France to some 
extent. The light rai lway of Voiron (Isere) laid down a type 
of st ringer in 1903 whi ch has given much satisfaction, and has 

0 
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"' " Iron bar~ Tics 

PART LO N GI TUDINAL SECTION AND PLAN OF STRINGER 

just made extensions of its use. T he stringer weighs 105 kg 
( 225 lbs.), and costs Frs. 4.50 ($.90). T he accompanyi ng 
sketch shows that the iron frame work ( weigh t, 18 lbs.) is 
.:onnected vert ically and transversely by stays, anc1. a wooden 
pl ug is fitted to receive the tie s for the rails. This plug is easily 
rt> pl dl"l' cl ,,hen requirecl. T he iron frame work is covered with 

r:Jl-j 

C {_ lo 
.) 

8' 8 ; B 
~:3-1 ..j 

S tn:et Rv.,To11rnn l 

are likewise shown th e source of most of the claims from people 
who ride on the cars. They are told that many of the claims 
come from children and women who fall in getting on or off 
cars, aAid suggestions are made as t9 means for prever.ting 
these accidents. The treatment and care 0£ passengers on cars 
is gone into, and the law in many important cases is reviewed. 
The new recruit is impressed with the fact that his responsi­
bi lity does not cease when the passenger is safely aboard the 
car, but that the passenger must be treated in a way that will 
give him no cause for complaint against the company. The 
annoyance caused to the company by the seemingly trivial 
acc ident is also pointed out. Motormen and conductors are 
shown that in many cases the claim department is left without 
material with which to combat a suit against the company, 
simply because the occurrence that prompted the suit was 
thought of insufficient import to warrant .a report with details. 
The plan seems to be productive of good results, and the work 
may be extended so as to include a series of lectures to the old 
employees of the company. 

'.' 
MORE CARS FOR BALTIMORE 

The J. G. B rill Company has just completed an order for 
150 cars, like the one shown in the illustration, for the United 
Railway & E lectric Company, of Baltimore. Including this lot, 
the railway company is operating over 1700 cars, and has a 
t rackage of nearly 400 mi les in the city and suburbs of Balti­
more. T he builders last year furnish ed 110 closed cars with 
28-ft. bodies, and 110 twelve-bench open cars, a ll of which were 
mounted upon "Eureka" maximum traction trucks. 

T he new cars measure 22 ft. 11 ins. over the end panels, and 
32 ft. II ins. over th e crown pieces. The width over the sills, 
inc lurling the panels, is 7 ft. 2 in s., and over the posts at the 

D ETA IL CROSS SECTIONS OF FERRO­
CO NC RETE STRI NGER 

ONE OF THE NEW BALTil\IORE SINGLE-TRUCK CARS WITH 5-FT. PLATFORMS 
AND PORTABLE VESTIBULES 

a cement to the thickness of 15 cm (6 ins.). T he cost of this 
stringer is five-thi rds that of an oak st ringer, but five times 
the wear is obtained therefrom. Suspended from the center, 
thi s stringer sustained a load of 4500 kg (9900 lbs.) wi thout 
excessive bending. 

LECTURES TO RECRUITS ON ACCIDENTS 

W. F. \Veh, claim adj uster of the Cleveland E lectric Railway 
Company, is of the opinion that personal talks with new em­
ployees about how to avoid accidents and how best to act in 
the event of an accident are of great advantage in supplement­
ing the general rules of the company, and he is giving lectures 
and chalk demonstrations two evenings each week, with a view 
to carryi ng home the sense of responsibility that it is necessary 
for a man to feel if he is to become an efficient employee. The 
motorman is shown how many different accidents may occur, 
how to watch out for pedestrians and vehicles in the streets, 
and is given i general idea of the rulings of the courts as to 
what the rights are of street cars on highways. Conductors 

belt, 7 ft. 10 ins. The seats are placed longitudinally and up­
holstered in plush. The interior finish is cherry, with ceilings 
of decorated birch. The platforms are 5 ft. long, with the 
dasher brought around to the body at one side, the entrance 
a t th e opposite side being provided with a folding gate of the 
builders' type. Portable vestibules are included in the plat­
fo rm arrangement. Single sliding doors are c:.t either end of 
the car, and the windows have pockets in th e sides, of the usual 
type. T he side sills a re 4¾ ins. x 6¼ ins., and the end sills, 
4¼ ins. x 6¼ ins.; thickness of corner posts, 3¾ ins., and side 
posts, 2¼ ins. The cars are all mounted on No. 21-E trucks, 
having a wheel base of 7 ft. 6 ins., 33-in. wheels and 4-in. axles. 
T he weight of the car and truck without motors, 14,500 lbs .. 

T he Big Four and the Lake Erie & Western Railroads 
(steam) have put on sale " two-trip" tickets for traffic between 
Indianapolis, Ind. , and Lafayette and Crawfordsville, at a rate 
almost as low as that given by the Northwestern Traction Com­
pany. The tickets are good for thirty days, and two persons 
can r ide one way or one person take the round trip on the 
t ickets. 
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FINANCIAL INTELLIGENCE 

WALL STREET, Dec. 7, 1904. 

The Money Market 
Increased ease characterised the money market this week, rates 

ior both call and time loan s declining materially, despite the ac­
tivity in the local securities market, and the renewal of gold ex­
ports. The supply of funds was comparatively large, both local and 
out-of-town institutions showing more disposition to place their 
funds than for some time past. D emand money, which, at the close 
of last week, commanded 3¾. to 4 per cent, was offe red in abun­
dance during the present week at 3 to 3½ per cent, while the rates 
for time contracts ran off ½ per cent to 3½ per cent, contracts 
fo r four to six months on first-class collateral being negoti ated on 
that basis. On ordinary mixed securities funds were readily ob­
tainable at 3¾. per cent. Mercantile paper remains quiet and en­
tirely unchanged as to rates. The ch oicest names are discounted 
at 4 to 4½ per cent, while names less well known bring 4¾ and 5 
per cent. The amount of prime material corn ing upon the market 
was only moderate, and there seemed to be a better inquiry from 
all sources. A featu re of the week was the sharp break in the 
price for sterling exchange, prime demand biils on l\fonday last 
selling as low as 4.86~~ . a s agaim,t 4.86 a week ago. The weak­
ness in this branch of the market was due to th e heavy offerings 
of cotton bills and the prospects of a h ea,·ier mo\'ement of cotton 
in the near future, re sulting from the break in the price of the 
stapl e. D esp ite thi s severe decline in ster_ling exchange, gold 
amounting to $1,000,000 was engaged ior export, and in addition 
the total output of bars of the A ssay Office up to F riday was en­
gaged. The date of shipment and the destination of the gold 
wa s not disclosed by th e firm making the consignment. Mone:v 
at the pr_incipal Europ ean centers showed no material change. 
The discount rate at London was 21/s , a decline of \ ~ per cent, 
and at Paris and Amsterdam the di scount charges were unchanged 
at 2¼ and 3 per cent, respecti,·ely. German di scount was h arder, 
th e rate being 3 ~~ per cent, as against 3¼ per cent a week ago. 

At the close all indicatiom point to a continued easy market for 
the remainder of the year. It was pci inted out that although the 
shipments of funds to the South in connect ion with the cotton 
1110,·ement has been extremely hea,·y during the past few weeks, 
they ha\'e been more than offse t by the hea\'y receipts of cu rrency 
from the \Vest and nearby Eastern cities. 

The Stock narket 
Transact ions upon the Stock Exchange continued in large \'Ol­

ume this week, and although prices di splayed an irregular ten­
de ncy, the general tone was ~trong. The news of the week was, in 
the main, favorable. Money on call and on time was offe red with 
considerable freedom, at comparati,· ely low rates, and the ra ilway 
traffic returns showed substantial increase 0\' er those for the cor­
responding period of a year ago. Speculation centered largely 
in the industrials, nearly a ll of which were active and decidedly 
strong. In other quarters of th e market there were also ev idences 
of bull aggressiveness, and prices for many issues establi sh ed new 
high r ecords for the year. At the opening th ere was heavy sell­
ing to realize profits, which was accompan ied by recession in 
prices, but the ease with which prices rallied was a matter of much 
comment. It was not until near the close that the upward move­
ment received a seriou s setback. Th e announceme11t of the en­
gagement of a large am ount o f gold for export, despite the low 
prices for sterling exchange, cau sed some selling on Monday afte r­
noon, but on the foll o wing days pri ces mo re than recovered :he 
losses. Just before the close on Tuesday, the market broke 
sharply on hea ,·y selling. In some qua rters the break was at trib­
uted to th e pa ssage in th e Pres id ent's message suggesting that 
the Interstate Commerce Commiss ion should have power to fix 
rates. I-Ioweyer this may be, th e downward movement was h elped 
to a con siderabl e extent by the h eavy selling of A malgamated 
Copper, which movem ent was generally understood to be engi­
neered by a prominent P.oston speculator. The closing was weak 
and unsett led. 

There were no important developments in the local traction 
issues. Trading in them was fairly active, and prices held strong 
until the close, when there were fractional recessions in sympathy 
with the balance of th e market. Brooklyn Rapid Transit sus­
tained a sharp loss, the net decline for the week amo11nting to 2.1/g 

to 66¼. Manhattan, Metropolitan Street Railway and Metropoli­
tan Securities closed fractionally below the previous week's clos­
ing figures. 

Philadelphia 
Less interest was manifest in the local traction stocks during th e 

past week, and although dealings in them were comparatively 
small , prices generally showed strength and closed at fract ion :i l 
gains over those prevailing at the close of a week ago. Early in 
the week, considerable activity and strength developed in United 
Gas and Improvement, the price advancing about 2½ points to 
ro7 Ys on the exchange of about 21,000 shares. In other issues the 
ga ins were confined to the small fractions. Consolidated Trac­
tion of New Jersey advanced ¼, about 800 shares selling at 77½, 
as against 71¼, last week' s closing figur e. Philadelphia Traction 
held it s own, about 750 shares changing hands at from 98 to 98½ 
and back to 98. P hiladelphia Rapid Transit was fairly active, ov er 
3000 shares changing owners at from r8¾ to 18½, an advance of 
1/s . Philadelphia Company common, after declining to 41 , rose to 
41 ¾ and closed with a net gain of ½ point, while the preferred 
moved up from 46¼ to 47½ , a gain of 1¼ . About 2500 shares 
of the common, and about 600 shares of th e preferred we re dealt 
in . Railways Company General held firm at 4, about 400 shares 
sell ing at that price. Cnion Traction gained 1/s to 591/s on the 
exchange of about 900 shares. American Railways was exception ­
ally weak, the price declining a full point to 48¾ on the exchange 
of odd lots. It is expected that the gross earnings of the com ­
pany fo r November will show an increase of nearly $8,000, whiie 
th e passenger receipts of the Inte r state Railw ays fo r the same 
period will show a loss o f $1,576. a~ compared \\" ith the same 
month a year ago. 

Chicago 
There were a number of unexpected developments in the local 

t ract ions during th e past week, the m ost important of which was 
the proposition to "trolley" the North and \A/est Side cable lines, 
and, a s a result, a fight is threaten ed between the city authorities, 
J udge Grosscup and th e U nion traction inter es ts in the East. 
.\ccording to the reports, Judge Grosscup desires th e cabl e line~ 
changed to troll eys, and it is under stood that he contempla tes issu­
ing an order for that purpose, on the ground that , as custodian o f 
the Cnion T raction property, he ha s the auth ority to m ake any 
impro\'ements which \\"ill improve the sen-ice and increase th e 
company's earn ings. The improv ements, will. it is estim ated , 
cost $r ,000,000, and the Easte rn interests are said to be opposed 
to putting so large an amount of receivers' certificates ahead of the 
bonds. In addit ion to the expend iture incurred by th ese im ­
prm·emcnts, some of th e receivers are des irous of issu ing a large 
amount of receive r~· certificates to pay for \' a riou s other impro1·e­
rnents, and for the purchase of new ca rs, and th e taking up of 
certificates now outstand ing. The hearing of the receivers' peti­
tion is set for Dec. 15. It is stated that l\Ir. Govin will spend the 
winter in Cu ba. 

J ttclge Grosscup has ordered Charles T. Yerkes and other 
stockholders of the Con solidated Traction Company to answer, or 
demur, to the petition for a receiver for th at company on or be­
fore J an. 5. Facts at hand are said to show that Mr. Ye rkes stil l 
ow ns practically all of the outstanding bonds against th e com ­
pany, and is practically th e so le ow11 er of the subu rban com­
pany. 

Th e City Council has pa~sed an ordinance, allowing the Ravens­
wood extension of th e N'o rth\\" es te rn El e\'ated Railway Company. 
The \"0te was 51 in fa\' o r of th e extension, to r r aga inst. 

T he traction issues were practica ll y neglected in the Chicag<> 
market, th ere being a general di spos ition to a wait fu r ther develop­
ments in the local traction situa tion. Ch icago U nion Traction 
was ex tremely quiet, but strong, odd lo ts of the stock chang ing 
hands at from r r ½ to 13, th e latter fi gure showi ng a net gain of 1 ~j 

points. Chicago & Oak P ark El e,·atcd prefe rred advanced 2 points 
on light dealings to 27, but subsequentl y it lost h alf of the gain. 
The company's traffic returns fo r the month of N m·em ber shows 
a daily average of 44,ro6, against 43,319 las t yea r , an increase of 
787 or r.81 per cent. Taking th e transfers into consideration the 
daily ave rage was 45 ,759, against 44,691 last yea r , an increase of 
ro68 or 2.39 per cent. The common stock was a lso st ro ng at 8, a 
gain of ½ point. Northweste rn El eva ted brought 25½ and 25 
for small amounts of the stock. M et ropolitan E levated fluctuated 
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between 24¼ and 241/s, and closing at the lowest. a loss of Ys, while 
the preferred ruled strong at 67 to 67½ . The daily passenger 
ave rage during Novembe r was 115,803, an increase of 1655; South 
Side Elevated 'was also weak, th e stock sustaining a loss of 1¼ 
points to 97. For the m onth of November the company's daily 
pa ssenger traffic showed 85,160. an incr ease of 2;,~ per cent over 
the corresponding month in 1902. No comparison can be made 
with last yea r's as the road ave raged 143,398, owing to the strike 
of the Ci ty Railway employees. \Vest Chicago advanced I :Ys to 
51 ½, but subsequently it lost all the improvement. Chicago City 
Railway broke from 188¼ to 186 on the exchange of about 150 
sha res, and North Chicago advance d 1/s to 761/s. 

Other Traction Securities 
The feature of the Baltimore market was th e extreme activity 

and strength in the U nited Railroad stocks and bonds, trading in 
these issues being stimulated by reports of pool-buying for New 
York interes ts. United Railway stock opened at IO}/g, an advance 
of ¼, and rose rapidly to 14¼, where it closed, showing a net 
gain for the week of s¼ points. About 45,000 shares of the stock 
were dealt in. The 4 per cent bonds advanced ½ to 93 ½ on the 
exchange of about $80,000, but the income bonds advanced 7¼ 
point s, upwards of $400,000 ch anging h ands at from 48¼ to 56. 
Virg inia Railway & Development sold at 98½ for abou t $5,000, and 
one $1,000 Augusta R ai lway & E lect ric S per cent sold at rn4. 
Norfolk Railway & Light stock advanced ½ to II ¼ . 

The Boston market was also extremely quiet, but generally firm. 
Boston Elevated was dull but firm, the price remaining unchanged 
;:, t 154, despite the favorable showing inade by the company's an­
nual report. Massachusett s Electr ic stock broke rather sharply 
on the formal passing of the semi-annu al dividend of 2 per cent 
on the preferred stock. T he common declined a point to 15, and 
closed a t the lowest . The prefe rred lost ½ to 62 at the opening, 
hut subsequently it regained more than the ea rly loss, the closing 
nrice being 62¼, a net gain of ¼. \ Vest Encl common advanced 
r,:; to 93, and a small lot of the preferred brought I 13. In the N ew 
York curb m arket considerable interest centered in Interbor­
Jugh , which fluctuated widely on fa irly large transactions. F rom 
1651/s, las t week's closing figure , the price advanced sh arply to 
169, and after r eacting to 165½ it r ecove red to 168)3 and closed at 
168, a net gain of 2Jg points. Abou t 15,000 shares were traded in. 
The company has declared a di ,· idend of 3 per cent. and announce­
ment is made that hereafter dividends will be paid qua rt erly. 
.1 he di rectors, however, do not commit themseh·es to any fi xed 
rate of distribution on the stock. \Vashington R ailway stock and 
bonds sustained fractional recessions, the fo rmer selling at 28 and 
27½, while the 4 per cent l)onds sold at 87 1 ,:; fo r $9,000. 

Security Quotations 
The following table shavvs the present bid quotat ions for the 

leading traction stocks, and the active bond s, as compared with 
two weeks ago. 

Clos ing Bid 
Nov. 23 Dec.6 

,\ merican R ailways . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 49¾ 4S½ 
Aurora, Elgin & Chicago (preferreJ) . . . . . . .. . .. . . . . . . . . .. . .. . . . . 45 
Doston Elevated .................... , ..... , .. , . . .. . ... . .. . .. . ..... 154 153 
Brooklyn R apid Transit . . .. . . . .. . .. . . . . . . . . .. . .. . . . . . . . . . . . . . . . . . 68½ 661/4 
Chicago City .......................... . .. , ........ . .... . ......... , . 190 183 
Chicago Union Traction (common) . . . . . . . . .. . .. . .. . .. . . . . . .. .. . . 16 12½ 
Chicago Union Traction (preferred) . .. . . .. .. . . .. .. . . .. . . . .. . . . . 45 41½ 
Cleveland Electric . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 75 
Consolidated Traction of New Jersey .................... ......... 77½ 
Con solidated Traction of New J ersey 5s ........................ 110½ 
D etroit United . .. .. .. . . . . . . . . .. . . . .. . . . . . . .. .. . . . .. . . . . . . . . . . .. . . 77½ 
Interb orough R apid Transit ................... . ................. 159 
L ake Street Elevated . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . -
Manhattan Railway ................................ . ............. . 167 
l\Iassachusetts Electric Cos. (common) ......... , . . . . . . . . . . . . . . . . 16 
l\Iassachusetts Electric Cos. (preferred) . . . . . . . . . . . . . . . . . . . . . . . . . 61 
l\Ietropolitan Elevated, Chicago (common) . . . . . . . . . . . . . . . . . . . . . . ~4¾ 
Metropolitan Elevated, Chicago (p r efer r ed)..................... 66½ 
Metropolitan Street ............................. . ................ 124 
Metro politan Securities . . . .. . . . . . . . .. . . . .. . .. . . .. . . . .. . .. . . . . . . .. . 82 
New Orleans Railways (common) .............................. . 
New Orleans Railways (preferred) .. .. . . .. . . .. . . . . . . . . .. .. .. . . . . . 27%, 
New Orleans Railways, 4½s .... .................................. 80½ 
North American ............... ................................... 1041/2 
Northern Ohio Traction & Light ............................... . 
Philadelphia Company (common) .. .. . . . . . . . . . . . . . . .. . . . . . . . . . . . . 40% 
Philadelphia Rapid Transit . .. .. .. . .. .. . .. . . .. . .. . .. . . . . . . . . . . . . . 17½ 
Philadelphi a Traction ................... , ..... , . . . . . . . . . . . . . . . . . . 97¾ 
South Side Elevated (Chicago) ................................ . . 
Third Avenue ...... ............................................... 131 

77½ 
*1081/4 

79¼ 
168 

167¼ 
14¾ 
62½ 
24 
67½ 

123 
81% 
5 

25 
80 

102¾ 
17½ 
41¼ 
18 
98 
97 

131 

Closing Bid 
Nov. 23 Dec. G 

Twin City, Minneapolis (commo n ) ........... ................... 106½ 106\, 
Union Traction (Philadelphia) .. . .. .. .. .. . . .. . . . ... . . .. .. . .. .. .. 58'1/s 58½ 
United R ailways, St. Loui s (preferred) . . . . . . . . . . . . . . . . . . . . . . . . . 68½ 68½ 
W est End (common) ....... ..................................... 91½ 92½ 
W est End (preferred) .......... ................................... 112 113 

Iron and Steel 

The ' 'Iron Age," 111 it s weekly review, says that it s monthly 
blast furnace stati stics fores hadow a very large production of 
pig iron at an ea rly date, and that the United States Steel Cor­
poration will soon have its enti re capacity in operation. During 
the pas t month the steel companies made 96o,626 tons, against 
971,447 in the thirty-one days in October. General consumption 
has increased by 140,000 tons per month since August. With 
steel works consuming 1,000,000 tons a month, and merchant fur­
naces shipping 600,000, and charcoal furnaces making 30,000 per 
month, we are now using fully 19,500,000 tons of pig iron per year, 
a startling ch ange, when compared with a year ago. The conclu­
sion is r eached that there is a yea r of full work before us. 

----♦-+-----

REPORT OF THE BOSTON & WORCESTER 
The fo llowing r eport of the Boston & \Vorceste r Street Railway 

Company, fo r the yea r ending Sept. 30, 1904, has just been made 
public, and is of more than u sual interest, owing to the fact that 
the road is the principal high-speed interurban electric railway in 
New E ngland : 

OPERATING REPORT FOR YEAR ENDING SEPT. 30, 1904 
INCOl\IE 

Passenger receipts ................... ............ . 
Freight .................... ..................... . 
U. S. l\!I a il ................... ................... . 
Track and power rental .......................... . 
Rents of buildings, equipment, adve rti sing, etc ..... . 

Total income 

OPERATI N G EXPENSES 

Repair track .. .. .............. ......... $10,209.72 
Repai r line . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4,027.05 
Repair buildings . . . . . . . . . . . . . . . . . . . . . . . . II9.08 
Repair steam plant . . . . . . . . . . . . . . . . . . . . . 953.27 
Repair elect ric plant . . . . . . . . . . . . . . . . . . . . 17.IO 
Repai r equipment . . . . . . . . . . . . . . . . . . . . . . 20,196.96 
Repair elect ric equ ipment . . . . . . . . . . . . . . . 17,625.59 
Transportation labor . . . . . . . . . . . . . . . . . . . 65,290.80 
Power station labor . . . . . . . . . . . . . . . . . . . . 13,586.54 
Sub-station labor . . . . . . . . . . . . . . . . . . . . . . 1,411.52 
Salaries . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 13,303.41 
Fuel for power sta tion s . . . . . . . . . . . . . . . . . 47,252.28 
Fuel for car houses and office buildings . . 756.22 
Power station expense . . . . . . . . . . . . . . . . . 2,221.09 
Transportation expense . . . . . . . . . . . . . . . . I ,I06.98 
General expense . . . . . . . . . . . . . . . . . . . . . . . 4,131.37 
Sub-station expen se . . . . . . . . . . . . . . . . . . . . 52.71 
Printing, t icket s and sta tionery . . . . . . . . . . 2,282.05 
Removal of snow . . . . . . . . . . . . . . . . . . . . . . . 2,367.85 
Track rental . . . . . . . . . . . . . . . . . . . . . . . . . . 87.14 
P ower r ental ....... . ..... ............. . 
Damages ............................. . 
Amusement s ........ . ................. . 
Insurance ............... .............. . 
Use of equipm ent ..................... . 
Advertising ........... ................ . 
Special cars ........... ..... . .......... . 

3,140.12 
999.o? 
302.79 

6,639.1 1 
702.90 

1,676-40 
73.75 

Total operating expenses ......... . ............... . 

Net incon1e .............. ........................ . 
Interest ch arges .. ..... . . . ............. $63, II6.39 
Taxes . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 25,075.94 

Surplus from Oct. I, 1903, after payment of accident 
claims, etc. . ... ............. ................... . 

Net surplus ......................... ............ . 
Dividend paid July I, 1904 .. . ..................... . 

$392,695-42 
200.00 
250.00 

3,537-43 
3,339.22 

$400,022.07 

220,532.87 

88,192.33 

12,837.12 

$rn4,133.99 
46,944.00 

Net surplus Oct. T. 1904 . . . . . . . . . . . . . . . . . . . . . . . . . . . $57,189.99 
P assengers carried, 8,000,000. Car miles run, 1,Soo,000 
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BALANCE SHEET, N OV. 25, 1904 

ASSETS 

Track, roadway and overhead line construction .. . 
Power stations ... ... . .. . ............ . ........... . 
Car houses, lands, etc ............................ . 
Rolling stock and miscellaneous equipment. ........ . 
Mortgage bond di scount ......................... . 
Suspense account ....... ............... . • ......... . 

LIADILITIES 
Capital stock . .. ........ . ............ ........... . 
Funded debt . .... .......... . . . .... . .. ........... . 
N a tes payable . . . . . . . .. . .... . . . .. ... . .. $434,9-13.05 
Accounts payable . . . . . . . . . . . . . . . . . . . . . . 36,-130.82 
Inter es t accru ed but not due . . . . . . . . . . . . 20,9q.69 

Gross ci eht ..... . . . ....... ...... . ....... $492,288.56 
L ess Cash and Oth er A ssets. 

Cash in banks . ..... ... . . .... $149,083.61 
Du e from bankers for bonds 

undelive red .. ...... .. .. .. . 
Oth er accounts r eceivab le .. . . 
Coal and other suppli es .. .. . . 
Prepaid in tere st and in surance. 

233,025.00 
..(l,138.88 
21,351.85 
18,812.72 

$2,302,23 l .67 
490,789.84 
197,566.1 2 
498,390.18 

40,250.00 
q,o6r.88 

$3,543,289.69 

$1 ,72.woo.oo 
1,7 r7,ooo.oo 

Net fl oating debt . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 28,876.50 
Profit and loss smplu s . . . . . . . . . . . . . . . . . . . . . . . . . . . 72,513.19 

----♦----

FRANCHISE MATTERS IN CLEVELAND 

Several important incidents took place last week in the street 
railway franchise fight in Cleveland. and two of th em at least 
work to the advantag e of the Cleveland E lect ri c R ailway C( m ­
pany, which now operates all th e local ci ty lin es. Councilman 
Koh l, a 3-cent fare advocat e, has in troduced a new franchise o rdi ­
nance, which in brief extends all fra nchises to 1925, in return for 
a 3-cent fare for a single ride from the city limits to t he publi c 
square or any points betwee n, or a 5-cent fare with uni ve rsa l trans­
fers if th e ride extends beyond th ese limits. T h e o rdinance g ives 
th e city th e right to r egu lat e route s and service an d extend track s 
into new territ ory wher e railroad fa cilities ar e needed. 

Councilman Behm has introduc ed a noth er \ ;If oodland Hills Ave­
nue cro sstown line ordinance , wh ich is si milar to th e one de­
feated a short tim e ag o throu gh the claim that it contai ned a 
" sleeper" which might extend othe r grants. The o rdinance p ro­
vides that it shall in no way be con strued to extend oth er grant s. 

Th e Circuit Court , on an appea l, has decided that the revocation 
of consents of abutt in g property holders invalidat es th e fra nchi se 
o f the Forest City Street R ailway, the so-called 3-cent fare line 
whi ch built 2 miles of track on D eni so n Ave nu e. T he co nsents 
had been given, bu t a number of them were subsequently r evoked. 
The lower cour t held that th e r evocation of these co nsents did not 
hold , and that the withdrawals cam e to the attentio n of the City 
Council t oo late to be effective . The dec ision of th e Circuit Court 
rever ses t his rnling. Th e case will probably be carri ed to th e 
Supreme Court. 

In the case of a snit broug ht by a property owner to restrain th e 
Cleveland E lectric R ailway from extending its cro sstown line o n 
D oan Street, on th e ground that th e company did no t have the 
nec essary consents, th e Circuit Court has sustained the lower 
co urt , and refu se d to grant an inj un ction. 

NEXT MEETING OF THE NORTHWESTERN ELECTRICAL 
ASSOCIATION 

The next meetin g o f the N orthwestern E lec tri cal Assoc iation 
will be h eld in Milwauk ee , Jan. 18, and is of particular interest to 
street railway compani es, owin g to the deci sion of the assoc iati on 
at its St. L ouis meeting to include the street rai lway interests. The 
membership fee is $5, and the annual dues a re $5. T he fo llow ing 
is a li st of th e offic er s: President , T . F . Grover, Fond du Lac, 
Wi s.; firs t vice-president, George B. Lukes , Evanston, Ill. ; second 
vice-president , Ed. D ani ell. M enominee, Mi ch. : sec retary a nd 
treasurer, Thomas R . M crcein , Milwa ukee, Wi s.; directors, W . H . 
Sch ott, Chi cago, Tll. : D . C. J a ckso n , Ma di so n , Wi s., and H. Al­
m ert , Oak Park , Ill. Th e legislativ e co mmittee includes J. I. 
Beggs, of Mi lwaukee, and W . ·w orth Bean, of St. J o,eph , lVJi ch . 

NEW YORK RAILROAD CLUB MEETING 

The nex t regular m eeting of the New Yark Railroad Club wi 11 
be h eld at Carnegie H all, 154 W est F ifty-Seventh Street, on F r i­
day evening, D ec. 16, at 8 o'clock. I-1. D . E m erson will read 
a paper on "Theory and Practi ce of Single T rack Blocking." T h e 
president anticipates the pleasu re of a large attendance, especially 
of those who may be interested in this subject, ancl whose partic i­
pation in the di scuss ion is des ired and urged. 

----~•---
ANNUAL REPORT OF THE BOSTON ELEVATED RAILROAD 

The Boston E leva ted R ailway Company h as issued its r eport 
for the year end ed S ept. 30, 190-1. Th e income acco unt co mpar es 
as fo llows: 

Gro ss r eceipt s . ......... . ........... . 
Operatin g expen ses ................ . 

N et earnin gs ....................... . 
Other income ................. . .... . 

Tota l incom e ....................... . 
Charges .. . ....... . ...... . . .. ...... . . 

Surpl us ... . .................... . .... . 
Dividends ......... . ....... . . . .... . . . 

Surplu s ... . ........................ . 

190..( 
$ 12,391,353 

8,631,553 

$3,759,800 
-1 5,2..(0 

$3,805,0-10 
2,975,268 

$829,772 
798,000 

$31,772 

P assen ger traffic stati sti cs co mpare as fo llows: 

1903 
$n,959,5q 

8,259,860 

$3,699,65-1 
59,856 

$3,759.5 10 
2,932,556 

$826.95-1 
798,000 

R ev. mil es .. .. -18,317,881 -17 ,-176,702 45,772,836 43,631,384 
Rev. pass ... .. 2-11 ,681 ,9-15 233.563,578 222, -184,8 II 213,107,600 

T h e cha rges of $2.975,268 a r e m ade up of th e following item s: 

Interest ... .. . ...... . .. . .... . .. . ................. . . . 
Taxes . ..... ... . ..... . ... . .. . ...................... • 
Rentals . ... .. .. ... . .. . . . .... . ...................... . 
Subway rental .. ...... . .. . ... .. .................... . 

T o tal . .. .... ...... . ..... . .................... . 

$629.600 
925.-1r 8 

J ,223,0-13 
197,206 

$2,975, 268 

Single surface trackage operated, -123.2II miles; elevated, 16.01 5 
miles. 

T otal addition t o property dnrin g the year, $2,802 ,387. 
Th e cost of removal of ic e and sno w was $284,-176. 
D amag es paid for 111juries, $563,013. 
L egal expenses w ere $25-1,833. 
\Vages paid, $3,912,151. 
The general ba lance sheet as of Sept. 30, 190-1 , compares as 

follow s : 
ASSETS 

1904 1903 
Con struction . . . . . . ................ . $7,313,099 $5,133,359 
Equipment ' ... .. . . . .................. . 1,845,500 1,614,332 
Real estate ..... . . ........ . .......... . 5,337,1-15 5,10-1 ,808 
Subway and tunnel construction and 

equ ipment . ...... ..... . ... . . . ..... . . 319,578 160,3-13 
Cash on hand and in Lank .. .. . -.. ...... . 3,564.190 5,083,214 
Stocks, bonds and miscellaenous ...... . 2,0-1-1,859 3,261,912 

Total ..... .. .. ...... ................. . $20,-123,859 $20,358,058 
LIA BILITIES 

Capital stock .. . . ... ...... . .......... . $13,300,000 $13,300,000 
Capital stock subsc ribed .............. . 
Notes payable .... .. ... . . .. .......... . 
Audited vouchers and accounts ....... . 288,530 293,784 
Salaries and wages .... .... .. ......... . 131,329 124,051 
D ividends not called for ... .. ......... . 12,835 7,697 
Matured interest, coupons unpaid . ..... . 20,017 31,337 
R entals unpaid . ... . .. . .. .. .... . ..... . 333,873 333,873 
Outstanding tickets and checks .. . .. . . . 25,037 24,407 
Interest acc ru ed, not due ... ........... . 114,5!3 l 13,65r 
Taxes accrn ecl, not du e .. .. ........... . 908,-156 00-1,351 
Rental s accrued, not clu e ... .......... . 142,8-19 131,825 
W es t Encl lease account .. .. , ......... . r,207,202 1,207,201 
\;Ves t End bond account .. .. .......... . 17r 
Sinking and spec ia l fund s . . .......... . 1,579,756 1,558,015 
Surplus . . ........... . ............... . 2,359,-1G2 *2,327,687 

Total ..... . ........................... $20,-123,85q $20,358,058 
* $ 1,81 5,000 of th e surplu s repr esent premiums on recent lv issued 

stock and is rese r ved for construction by directinn of the ·railroad 
comm1ss1oncrs. 
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ELECTRICITY ON THE LACKAWANNA' 

Recently there was printed in the New York press a stateme:1t 
coming from one of the small cities in New York State about plans . 
made by the Delaware, Lackawanna & \ Veste rn Railroad Com­
pany for the substitution of electricity for steam in the operation 
of th e company's suburban lines out of New York City. In this 
di~patch, President Truesdale, of the company. was quoted as mak­
ing some rather positive statements as to when th e change would 
be made. This sto ry was afterward officially denied by Mr. Trues­
da le. Evidently to pacify the demand for a statement of the com­
pany's policy on the quest ion of the substitution of electricity for 
steam, Mr. Truesdale, on D ec. 1, gave out a statement that, in a 
general way, the company h as in contemplation the operation by 
elec tricity of trains on the line between Hoboken and Montclair. 
This ch ange wi ll be made as soon ,as projected improvements can 
he completed in Bloomfield and Glen Ridge. Th ese include the 
building of a second track from Bloomfield to Montclair, th e elimi­
nation of grade crossings between the two pl aces, and better pas s­
enger station facilities. The plans have been su lnnit ted tu the 
municipal au th orities with a view of gaining th eir reason abl e co­
operation. No h eadway h as been made thus fa r , and the apparent 
lack of interest taken by them has led the company to the con­
clusion to let the work go over until Bloomfield and Glen Ridge 
can see the important bearing it wi ll h ave on their futu re growth 
or standstill. Mr. Truesdale sa id he thought it feasible to introduce 
electricity as motive power as soon as the grade cross ings are 
abolish ed, but not before. 

•• 
BULLETIN ON ELECTRIC LOCOMOTIVES 

The Genera l E lectr ic Company has just issued bulletin No. 4390, 
dated October, 190-1-, and devoted to the elect ric locomotives which 
it manufactures and to the general advantages of electric locomo­
tives over steam for different classes of service. To illustrate thi s, 
three cases are taken. One is of a road u sing locomotives for 
pu sh ers over a h ea,·y grade; th e second is a road h andling freight 
<wc r a section nn which a great deal of traffic originate;;, so that 
the serv ice ckmands a great ckal of switching and short runs; th e 
third is a road h andling ore ,wer a c;ect ion with heavy loads in one 
di rection and empty train s in another. Stat ist ics are given of the 
total number of steam and electric locomotives required in each 
nf these classes of service; the operating stati st ics per locomotive 
mile and per rooo ton-miles. The lmlletin also contains a number 
of convenient formul~ for calculating draw-bar pull. acceleration, 
etc., and stati stics of the different locomotiv es bui lt by the com­
pany. 

CONSTRUCTION COMPANY ORGANIZED TO BUILD 'PORT 
CHESTER LINE 

Th e New Y nrk Railroad & Development Compan:1 h ;:,s been in­
corporated under the laws of New J ersey by in te rests identified 
11 it h the New York & P ort Chester Railroad Company, to build 
the proposed four-t r ack. th ird-rail electric railway of the latter com­
pany fro m New York City to the State line of Connecticut , nea r 
P,1rt Cheste r. N. Y .. a distance of abou t 27 mil es. T he boa rd of 
di rectors of the new company is made up principally of m en prorn­
inrnt in financial circles in New York, and the company as consti­
tuted represents an aggregation of wealth beyond estimate. T he 
ST]{EET RAILWAY JouRNAL is abl e to give au thor itatively thi s board 
of directors. as elected on Tuesday, D ec. 6. It is organized :is 
follows: Charles VI/. l\Iorse, J ohn \V. Gates. J. H orace H arding, 
George R. Sh eldon, Dave H . Morris, Henry F. Shoemaker, H arry 
Black, R. R. Moore. J ohn B. l\1cDonald, Samuel Untermeyer, C. 
n. Simpson. 0. C. Barber and \V. C. Gotshall. Th e paid-in capi ­
tal stock of the company is $r,500,ooo. T hi s is likely to be in­
creased to $3 ,000.000. 

The New York & Port Chester Company 's rights are all se­
cured, except those needed to cross st reets in the city of N ew 
Ynrk. In this city, the company has been unable to secure 
rights, and for no appa rent r eason. Application for the right to 
build was first made to the Aldermen in October, 1903. Finally, at 
tlw instigation of a committee of citi zens. a public h earing wa s held. 
This was held Dec. 8, but was adjourned. On Feb. 2, 190-1-. the 
railroad committee of. the Council, to which body the application 
had been referred, reported adversely. A week later the application 
was refused. The application was renewed March r, and again 
was referred to a committee. Public hearings, and even mass 
meetings in the Bronx were held in favo r of the bill. Charles 
D. Barney & Company came forward at that time with :m 
offer to furnish bonds to guarantee that the road would be built. 
This had no effect. Two weeks after the Council had granted the 
application of another company to use the same streets or district, 

the Board refused the application of the Port Chester Company. 
It is now reported that the New York & Port Chester Company 
will attempt to secure grants in New York from the Legislature. 

•• 
PERJURY IN AN ACCIDENT CASE IN BROOKLYN 

Justice Gaynor, sitting in Part IV. of the Supreme Court, in 
Brooklyn, frequently attracts public a ttention by his very able rul­
ings. One day last week the justice did a most commendable thing. 
H e committed for perjury two persons who evidently conspired to 
secure damages for an accident which never occurred. The case 
was one brought by a Mr. Corcoran against the Brooklyn Rapid 
Transit Company, in which he sought damages for an accident 
sa id to have been r eceived by him on Dec. 2, 1902, while traveling 
on one of the company's cars. H e claimed a fracture of the right 
foot and right ankle. There was no report on fil e with the com­
pany to show that any snch accident had occurred. Later, one La 
Rowe called on the company ar.d claimed he had been a witness to 
the acc ident. He made a st:it em ent and swore to it. When the 
case was called in court , the company showed a release signed by 
Corcoran to the Metropol itan Street Railway Company, of New 
York, and was able to prove that h e had been injured while a 
driver for the Metropolitan Company on Aug. 20, 1901, and that 
hi s injuries were identical with those he claimed he had received 
on Dec. 2, 1902, in Brooklyn. Furthermore, the company proved . 
that Corcoran was really confined in St. Francis' Hospital on the 
day he sa id he was hurt in Rrooklyn. 

In dismiss ing the case, Ju stice Gaynor sa id: " I think I will close 
this case. Case di smissed. Let the plaintiff and witness be com­
mitted for perjury. Send for th e District Attorney. This shame­
less perjury is getting too common. \Ve have so much of it that 
when people come before us who are dese rving we are compelled 
aga inst ourselves to di sbelieve them." 

CHICAGO TRACTION MATTERS 

Stockholder s of the North Chicago St reet Railroad, and of the 
\Vest Chicago St reet Rail road have filed in the United States Cir­
cuit Court a petition for the appointment of a receiver for the Con­
solidated Traction Company. T his latter company is owned by the 
Chicago Union T raction Comp any and is a consolidation of vario•1s 
out lying lines fo rmed Ly Charles T. Yerkes befo re he formed the 
Chicago l Tnion T raction Company. In th eir petition for receiver 
the stockh older s of these compani es ask the court to dec ree that 
the Con solidated company was o rganized by fraudul ent means. 
T hey petition that the credits and moneys of the Consolidated 
Company be fou nd the propert ies of the two companies from 
whi ch it was formed, in the proportion in which each contributed. 
eith er in cash or guaranty of 1. ands. T hey further asked that th e 
mortgage of $6,750,000 be declared void and th at the bonds de­
liYered to Mr. Yerkes by th e Union Traction Company, to which 
th e Consolidated Company was sold , be found void, and that , 
pending asce rta inment of the identity of these bonds, the receiver s 
of the Union Traction Company be enjoined fro m paying interest 
on them . A recei,·e r is asked fo r the Chicago Consolidated 
Company. ----•~•-----

TWO INTERESTING AIR-BRAKE PUBLICATIONS 

The W es tinghou se Traction Air-Brake Company has commenced 
th e publication of two valuable circulars, in bulletin form, in regard 
to all of its clas ses of brakes for street railway service, and which 
promise to be of the g reatest interest and value. One of these is 
of the regular catalogue form and is issued with binding edges, so 
that it can be kept in a patent binder , similar to the bulletins pub­
lished by th e \ Vestinghou se El ectric & Manu facturing Company 
and other prominent corporations. The typographical work on the 
bulletin is o f a very high grade, and its obj ect is to illustrate new 
des igns of pump s, compressors , Ya lves and other part s of the lar <:re 
number of types o f stree t r ailway brakes manufactured by the 
company. In thi s way the bulletin fulfill s the requirements of a 
commercial catalogue, which , by the monthly system of publication 
adopted, is a lways up to date. 

The secon d publication is a series of mstruction pamphlets, each 
devoted to a different type of brake or part of the apparatus. These 
pamphlets, like the catalogue, are issued to bind 111 a flexible binder, 
and are intended for the use of the brake inspectors on the differ­
ent roads. The object of having a number of pamphlets is so that 
the manual is not encumbered by descriptions and instructions about 
apparatus which is not used. The practical nature of the bulletins 
can be obtained from some of the titles of the different pamphlets, 
which include " Leverage" " Operating Valves," "Piston Travel," 
" R eservoirs," " Brake Inspection and Maintenance," and "A Chap­
ter of Don'ts." 
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THE TEST OF CAR-HOUSE SPRINKLERS IN NEWARK 

The test concluctecl by the Underwriters ' Elect rical Bureau, of 
New York, at the Bellevill e avenue car house of the Public Ser­
vice Corporation in Newark, on the va lue of au tomatic sprinkl ers 
in extinguishing ·fires, was h el d Dec. 2 and was very successful. 
The Belleville avenue car honse measures 80 ft. x 150 ft., contains 
seven tracks and h as a wooden truss roof. Several of the tracks 
were equipped ,vith automatic sp rinkler s, which were arranged to 
throw the water both on the roof of th e car and through the win­
dows. The first t est conducted was that on a car with the windows 
closed and th e doors open and with oth er cars on each side. The 
fire was started by paper distributed under the seat s. Th e second 
test was on a ca r in the middle of the· rear row of ca rs with the 
windows open. T h e third test was on the middle car o f a s ide row, 
in which two car windows on opposite sides in front were open 
and the r emaining windows closed. This car contained wood and 
,Jiavings saturated with k erosene oil. At the t erminati6n of each 
test. there was an exhibit of the system of water distribution , 
during which th e sprinkling heads 011 each side of the car and those 
above the car were opened and the amount of water thrown first 
with city pressure and afterwards with pump pressure was noted. 
Th ere was also a test with hose nozzles in the front and rear of the 
building. 

The test s ,vcre inspected by a large n11mber of railway m anagers 
and engineers including C. Loomis Allen, of Utica; C. C. Lewis, 
of Schenectady; \V. Boardman Reed, o f New York; W. E. Har­
rington, of Camden; \V. S. Twining and A. S. Kibbe, of Philadel­
phia; M essrs. Adams and Taylor, of Baltimore, and B. B. Nos­
trand, of Pe ekskill; a lso b)· the following insu ra nce representa­
tives, among others: E. G. Richards, manager, North British and 
Mercantile Insurance Company; C. F. Shallcroff, manager, Royal 
Insnrance Company; George }-Ioyt, department manager, Liverpool, 
London & Globe Insurance Company; C. B. Smith, secretary, 
German-American Insnrance Company; Henry E. Hess, manager, 
New York Fire Insurance Exchange; J ohn l\I. Hughes, Newark 
Fire Insurance Exchange; C. A. Hexamer, manager, Philadelphia 
Fire In surance Exchange; E. V. Crosby, general agent, North 
British & Meroantile Insurance Exchange, and representatives of 
every rating organ ization in the east ern pa rt of the United States. 

A more extended description of these tes t s will appear in an 
early issue of this paper. 

----·♦----
HUNTINGTON TO BUILD TO SANTA ANA 

Henry E. Huntington has just come into possession of about 600 
acres of land at Newport Beach, and it is announced that he will 
at once extend hi s line from Huntington Beach down to Newport 
Beach, and from there build an II-mile electric line to Santa Ana. 
This work is to be clone by the Pacific Electric Raihvay Company. 
The right of way has already been secured from Huntington Beach 
to Newport Beach. The di stance is 9 miles, and the right of way 
allows a double track of standard gage. 

----♦----
THE CHARLES N. WOOD ELECTRIC COMPANY 

This company was recently organized in Boston by Chas. N. 
Wood, who for a number of years past was vice-president and 
general manager of the Frank Ridlon Company. Mr. Wood re­
tired from the Frank Ridlon Company in t h e middle of November. 
The new company, under Mr. Wood's personal direction and man­
agement, will deal in street railway supplies, new and second-hand 
dynamos and motors, do all classes of electrical repair work and 
act as New England and Eastern agents for a number of promi­
nent manufacturers of street railway apparatus. The Eastern 
busin ess of th e "r nternat ional Register Company, of Chicago , Ill., 
will be taken care of by this company. Arran gements are no,v 
pending between a number of other manufac turers and Mr. \,Vood 
to represent them in New England and the Eastern Slates. The 
main part of the new com pany's business, however, will center in 
its repair shop. A new shup is now being equipped at 246 Sum­
mer Street. It is in a new . airy, light building, with pl enty of 
floor space-more space can be had if required- with co nvenient 
shipping facilitil'S, excelle nt frl·ight eleva tor serv ice, with toul s 
only of the' Lest for el'licil'nt and ex peditious work . P. J. Mnrphy, 
for years forl'111a11 ()f till" Frank l,idl<Jn sho ps. will ha ve direct 
cl1:1rgl' of all l"l'Jnir wc,rk. Tl11J Sl' 11i;1n:igns wh() hav(' tested ancl 
arc familiar with 1\1 r. 1\1 urpl1y's rep:1ir \V()rk will apprcciatl' the cx ­
ccllc11cc of tlt c cl ass of W<Jrk h e will lie alik to turn out under new 
and fayoralilc c< ,11diti n11 s. 

Be ,i dc s ge neral clcctriral repair work , p:1rtict1l:1r alll·11ti,>11 will 

be given to the r ewindin g of armatures, repairin g and truing of 
commutators, making of armature and field coils and assembled 
co mmutator segments for s treet railway service. The tools, m a­
chinery, good will and busi i1enss of the repair department of the 
Chase-Shawmut Company, of Newburyport, h as been purchased 
outright and moved to Boston, so that the new company will start 
in with a well-established repair business in advance. With an ex­
cellently equipped shop under the superintend en ce of Mr. Mur­
phy, and a well-organized business staff under Mr. Wood, whose 
wide acquaintance and straight-forward busin ess m ethods are too 
well known to need comment h ere, the success of thi s company i~ 
assu r ed. 

•• 
STREET RAILWAY PATENTS 

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

UNITED STATES PATENTS ISSUED NOV. 22, 1G04 

775,293. Snow Plow; Elh anan Bowman, E lmwood, Canada. 
App. filed June 22, 1904. Details of a rotary snow plow. 

775,300. Elevated R ai lway Switch; James Hughe s, Mount Ver­
non, Ia. App. filed Nov. 28, 1902. R elates to a switch adapted 
for swi tching cars from a track at one level to another at a lower 
or higher level. 

775,358. Street Car Fender; J oseph \V. \Vilclerman, St. Louis, 
Mo. App. filed March 12, 1903. Connections b etween the fender 
support and frame, where by the frame may be supported in an 
upper and in a lower position, an electromagnet to hold the frame 
in its upper position and means for de-energizing the magnet. 

775,366. Folding Car Step; John A. Kratzm. Baltimore, Mel. 
App. fil ed April 3, 1903. Consists of hanger devices holding step­
supporting m eans, mechanism for operating the step-supporting 
means to fold and extend the latter and means for di sconn ecting a 
part of the mechanism to permit the steps to remain extended or 
folded. 

775,528. Car Seat; Francis K. Fassett, St. Louis, Mo. A pp. 
filed Jan. I I, 1904. A walkover seat, the back of which is con­
nected with a sliding guide plate which co-acts with a groov e in 
the frame, a to othed sector co-acting with a fixed rack carried by 
the frame and a relatively movabl e connection between the sector, 
g uide-plate and back. 

775 ,529. Electrically Operated Railway Track Switch; George 
H. Fretts, Springfield, Mass. A switch in th e trolley wire is auto­
matically act uated si multaneously with a switch in the rail. 

775,531. Trolley Pole; \Villis E. Harmon, Mechanic Falls, Me. 
App. fil ed Feb. 9, 1904. A two-part , hinged trolley pole, provided 
with a cletent which permits it to fold up when it leaves th e wire 
and rises above it. 

775 ,592. Insul ati n g Support for Electric Third Rails; Walter 
H. Barnard, New York, N. Y. App. filed July 28, 190--1-. The rail ­
securing clamp is pivoted upo n the insulator so as to b e adjustable. 

775,713. Hanel Brake; Hayes B. Vickers, Schenectady, N. Y. 
App. filed June 27, 1904. Details of the worm and worm-wheel by 
which leve rage is obtained. 

775,743. Car for Traveling on Single-Rail Elevatecl Railways: 
Fritz B. Behr, L o ndon, England. A bogie frame for a car which 
is to travel on a single-line elevated railway, comprising guide­
wheels, axles for the sa id guide-wheels, guides which are circular 
arcs s truck from the r ai lway, and in which the axles are free to 
slide, curved surfaces on the sai d axles and spr ings in compression 
between the surfaces and the frame. 

775,777. Trolley; Edward L. Naret and J oseph R. Ernst, Mor­
gantown, W . Va. App. filed Sept. 16, 1904. D etails. 

775,808. Trolley; Joseph B. A lker and James F. Tobin, Pitts­
burg, Pa. App. filed Jan. 26, 1904. A trolley wheel adapted to 
travel over the wire in a vertical position, and being held in con ­
n ection th erewith by a sprin g in the hollow encl of the pole, which 
acts upon th e harp mounted therein. 

775,834. E lectromagne ti c Brake; Robert C. Lowry, New West ­
minster, Canada. App. filed Aug. 13, 1903. A bar having brake 
,, h eels at ea ch encl is pivotally mounted between the two wheel s 
and adapted to be brou ght into contact with th e car wheels when 
they are ma.gn eti zed. 

775,836. Traction-Increasing Device; Robert C. Lowry, NC\\' 
\Vestmin ster, Canada. App. filed Aug. 13, 1903. D etail s of con­
st ru ction fo r magnetizing car wheel s. 

775,837. Traction- Incr eas ing Device ; Robert C. Lowry, New 
\Vc ~tininster, Canada. i\pp. filed Ang. 13, I<)OJ. J\ yoke i11 s ,·,· ­
lion s atHl extendin g between the ;i,x les adjacent tu the wheels :111<1 
encircling al its e11d s tlic axles, is Wt>tllld with a 111;ig11L'ti7ing c11il. 

775 ,847. Trolley \VhL'Cl: l\1 ilcs I,. l\ 1 owr_y, Greenfield, J\I ass. 
/\pp . f1lccl March q, HJ<q. .'\ h ;nd metal tre;1d in,crt,.:d i11 the 
whl'cl . 
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775,867. T rolley; \Villi a m S. Stockton , Philadelphia, Pa. App. 
fil ed A ug. 18, 1904. D et ail s. 

775 ,904. R ai lroad Switch ; Samuel F . K ates, Salem, N . J . App. 
fil ed July 26, 1904. M ean s fo r throwin g th e switch fr om a m oving 
ca r. 

lTNITE D ST1\ TES 1'.\T ENTS I SS UE!> K UV. ~!J, 1904 

775,909. Method n f Treat in~ R oad s to A llay Dust; H arold Bent ­
ley Ande r son , Clen , land, Ohio. A pp. fi led Ju ly 23, 1904. T he 
,,urfacc of the road is sprinkl td \\·ith a liquid comprising oil in­
co rporate d with a m ore vo la ti le adulterant. 

775,937. Car F ender: L uth er Ridout, Memphis, Tenn. App. 
fi led J u ly 2 1, 1904. Improyem ents dir ec ted toward mean s for read­
ily m oving the fe nde r into and on t of operative pos ition . 

775,993. Guard fo r T ro lleys; J oseph B. Short , \Vilkinsburg, Pa. 
A pp. fi led ::\larch r , 1904. D etail s. 

Pi\T ENT NO . 776,030 

776,030. T ruck ; Edgar Peckham , Kingston, N. Y. App. fil ed 
Feb. 24, 1902. A si debar compoc.e d of spaced m ember s h av ing cor ­
rL~ponding pnrtions of each curve d or d isked outwardly in opposite 
d irec t ions, whereby socke ts a rc fo rmed there between for the r e­
ception of spring-pockets. 

776,064. Trolley; W ill iam A. lio lland , London, Ohio. A pp. 
fik d D ec. 1 I, 1903. The trolley has a swive l connection with the 
pok to permit free movement to accommodate defl ections in th e 
\ri re and au tomat ic means for res toring the wheel to it s proper 
po~iti , ,n in alignment with th e pole wh en it leaves the wire. 

776,220. Cont roller for E lectrical V chicles; H enry H . Cutler , 
lVIil waukec, W is. App. filed April 15, 1903. Novel appar atu s r e­
la ting to m eans for th rowing signa ls and locking them against dis­
turbance. 

776,353. Automatic S witch ; E dwin H . Saunder s, Proctorville, 
Ohio. A pp. fi led Ju ly 8. 1904. R elates to that class of switch 
adapted to be p rel iminarily set fo r operation by the wheel of a car 
anc! then ope r ated or not, as desired, by m eans under cont rol of the 
motorman. 

776,374. System of E lectrical Distribution ; B ion J . A rnold, Chi­
cago, Ill. App. filed D ec. 17, 1901. A polyphase sys tem of dist ribu­
t ion for railways, wherein success ive sections of a troll ey wire a r e 
connected to diffe rent lead s of the polyph ase sys tem to thereby 
equa li ze th e load on s:-iid lead. The invention also comprises m eans 
fo r taking auxiliary current from the m ains when it is des ired. 

----♦·----
PERSONAL MENTION 

UH .. LEONA RD F. PITKI N, surgeon of th e Inter borough 
Rap id Trans it Company, of New York, is d ead. 

M R. L OUIS H. MUTH A RT h as res igned as superintendent of 
the Philadelph ia & Easton E leetri e R ailway Company, because of 
ill health . 

]\IR. R A Y \ VO RLE Y h as been ap pointed gen eral ticket agent 
at Clevelan d fo r t he interurban roads using the union statio n in 
tha t ci ty, t o succeed Mr. J. C. M engensd or f. 

M R. J O H N McGR ATH, at present with the Columbu s, D ela­
wa re & i\Ia rio n R ailway Company, of Columbus, has been ap­
poi nt ed sup erintendent of construction for the Marion-Bucyrus 
R a ilway & Light Company, which is preparing to build a line from 
:.Iarion t o Bucyrus, Ohio. 

M R. J . A. BRETT, fo rmerly g en eral manager of the Electrical 
In stallation Company, of Chicago, h as alli ed himself with th e 
\Vestingh ouse E lect ric & M anu fac turing Company's Chicago office, 
and will hereafter devote himself exclu sively to th e r ailway de­
p ;1 rtment of th e company in that city. 

lVIR. J OHN B. McD ONALD has r es igned fr om th e Interbor­
ough R apid Tran sit Company and the R apid Transit Construc­
tion Company, o f New York. as a di rector, and Mr. James H. 
H yde, vice-pres ident of the Equit able Life A ssurance Society, 
has been elected to succeed him in these companies. Mr. McDonald 
was banquetted in New York Thursday evening, Dec. r, at the 
M anhattan Club, and on Saturday, D ec. 3, was th e guest of honor 

at a d inner given in the Hotel Belvedere in Baltimore. Some two 
hundred and twenty-nine members attended the club function in 
N ew York. A bronze statue by Gasq, 4 ft. high, and repre­
senting "Victory" was presented to M r. McDonald as a gift from 
his fell ow-m embers in the club. 

MR. WILLIAM BARCLAY PARSONS has r esigned as chief 
engineer of the N ew York Rapid Transit Commission to open an 
o ffic e in th e city as a. g eneral consultin g engineer. l\I r . Parsons 
exp"cts to go to Panama about J an. I in conn ection with hi s 
duti es as a member of the Canal Commission. 

MR. R. B. DA VIS, who has been connected with th e Con­
necticttt Railway & Lighting Company for the past four years a s 
roadmaster, with h eadquart ers a t Bridgeport, Conn., h as r esigned 
that position to become superintendent of construction an d main­
tenance of way with the M exico Elect r ic Tramways Company of 
l\T ex ico City. 

MR. C. E. WAR WICK, superintendent of the H amilton division 
of th e Cincinnati, Dayton & Toledo Traction Company, of Hamil­
ton , O hio, h as r esigned to accept the position of superintendent of 
a traction company at Galveston , T exas. He will be succeeded by 
l\Ir. Ch a rles A. H amilton, who has been w ith the company in . 
anoth er capacity. 

MR. L. H . McINTIRE, genera l manager of the Sheffield Co m­
pany, under whose personal direction the electric str eet railway be­
tween Tu scu mbia, Sh effield and Flore nce, Ala., has been bmlt, and 
a sys tem of waterworks and electric lig ht s ha s been install ed , all 
withi11 the. las t fifte en or eigh teen month s, h a s resigned his posi­
t ion as general manager of the company. 

l\IR. JAMES 'vV . . LEAHY, who fo r m any years was in charge 
o f th e North J er sey Street Rai lway Company's lines in Hudson 
County as roadmast er , and who occupi ed a similar positio n with 
th e Publi c S ervic e Corporation when it took ove r the North J er ­
scy's property, h as been promoted to the pusi tion of superintendent 
nf m aintenance of way, h aving cha rge of all tracks. 

M R. FRANK E . SCOVILL, r etiring sup erintendent of th e 
A ustin E lectric Rai lway Company , of Austin , Tex., was recently 
presented with a g old wat ch by the employees of t he company as 
a tok en of their esteem. In addition to thi s, hi s personal friends 
and ac quaintances present ed him with a diamond ·shirt stud. Mr. 
S covill is to become connected wi th the Laredo, E leetrie & R ail­
way Company, of La redo, T exas. 

MR. M. R. M cADOO, of New Yo rk, has just been elected presi­
dent of the Winnebago Traction Company, of O shkosh, Wis ., in­
stead of gene ra l manager of the company, as stated in the last 
issue of thi s paper. This road is now cont rolled by th e MeMillen 
interests, an d Mr. McAdoo wi ll continue to make hi s headquarters 
in New York, and will direct the policy of the company from this 
city. The n ew g eneral manager of the company is Mr. E. B. 
Ki rk, who will assume his duties Dee. 14. 

MR. HENRY SANDERSON forma lly announced his resigna­
t ion as pres ident of the New York Transportation Company Nov. 
30, an offi ce which he has h eld since Apri l 9, 1900. He is to be 
succeeded bv Mr. R. W. Mead e, fo rm erly of the New York Ci';y 
R a il road C~mpany. Mr. Sanderson's re signation was the result 
of hi s d eci sion to enter the firm of Ed ey, Brown & Sanderson, r e­
cently form ed to do a general banking and brokerage business as 
members of the N ew York Stock Exchange. He will remain a 
d irec tor an d member of the execu tive committee of the New York 
T ran sportation Company. On the evening of Nov. 30, Mr. Sander­
son was tender ed a farewell dinner by the executive staff and em­
ployees of the company, at wh ich they gave him a testimonial in 
th e fo rm of a handsome desk set of Tiffany bronze, and engrossed 
r esolutions. Mr. H . H. Vreeland made the presentation speech. 

M R. RICHA RD W . MEADE, a ss istant to the president of the 
New York City Railway Company, has resigned that office and has 
been elected president of the New York Transportation Company, 
v ice Mr. H enry Sander son, 1·es igned. Mr. Meade assumed the 
duties of hi s new office on Dec. r. The execut ive work previously 
performed by him on the New York City Railway will hereafter 
devolve ur,on Mr. F rank S. G2nnon, vice-p resident , whose duties 
have a lso been recently enla rged so as to include a considerable 
am ount of th e purchasing. A lthough Mr. 1'ifeade is a young man, 
he has had an extended experience in railroading, all of which was 
with steam railroads until Feb. r. 1902, when he accepted the pos i­
t ion with the N ew York City Railway Company which he h as just 
resigned. His previous work included that of sec retary to the gen ­
eral m anager of the N ew York Central R ailroad and general fore­
man of th e same company at Sixtieth Street. the chief terminal of 
the company fo r the di stribution and lighterage of carload freight. 
Mr. Meade is also secretary of the American Street Railway Manu­
facturers' A ssociation , and in this position was able to contribute 
greatly to the success of the St. Louis convention of the American 
Street Railway Assoc ia tion last October. 




