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SOME ELEV A TED RAIL w A y PROBLEMS AND REsuL-~ B RA '1 y~ 

All railway transportation agencies serving cities and 
suburbs may be divided into two classes, the one opera
ting cars which stop at extremely short intervals, such as 
street corners or at the pleasure of the passengers; and the 
other operating cars which stop at definitely established 
stations at longer intervals and which attempt to save 
time to passengers at some expense in convenience. To 
the former belong city and most suburban street railways, 
and to the latter elevated, underground and suburban 
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creased speeds and greatly extended facilities ~ <;.OJl-7 ...., • • • 

venience class." What is not so clear, however, is what 
are the possibilities of the fu ture. It is not to be supposed 
that the present losers in the race will sit quietly by and 
suffer their properties to depreciate in value without mak-
ing a supreme effort to regain patronage and earning 
power. The daily carriage of a city's workers between 
their hom es and business places is far too profitable to be 

SOUTH SIDE ENTRANCE TO ELEVATED RAILWAY LOOP - C HICAGO 

steam or electric surface 1 ailroads operating on private 
right of way. 

The sharpest kind .of competition exists between these 
two classes of railroads. U ntil electricity displaced horses 
on street railways, the elevated and steam suburban rail-
1 oads obtained enormous patronage, the time saved by 
them being sufficient to overcome the disadvantages to 
the traveler of a walk at both ends of the journey. It is 
needless to point out the change which electricity has 
made in the competitive conditions, for it is a matter of 
common knowledge that the patronage of the "station 

yielded up carelessly as a thing of no account . E ach side 
has advantages and disadvantages of position, and the 
sooner that each correctly measures the strength of the 
other and fac es the problem of making the most of its own 
elements of strength , the more quickly will the traffic in 
any given community settl e down to a permanent basis . 

Th e obj ect of this articl e being chiefly to set fo rth the 
conditions which confront the " station class" of railways, 
those of the "convenience class" may be di smissed with a 
few general statements. Street railways in America will 
always obtain, in competition with any other agency, that 
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profitable class of business known as "short distance rid
ing." They cannot be disturbed in this monopoly. They 
will also obtain the major part of the patronage of the 
nearby suburbs of a large city, no matter how good the 
steam railroad service can be made, for their faciliti es for 
distribution within the city proper are, and always must be, 
better than those of suburban or elevated roads. The real 
test of strength will come, of course, in the distance traffi c, 
both in suburbs and in cities proper, and here street rail
ways must always be seriously handicapped by their 
passage through more or less crowded streets and the 
multitude of stops necessary to take on and let off individ
ual passengers. The principal way, so far as can at present 
be foretold, in which street railways can improve their 
present position in the competitive struggle is by intro
ducing power brakes and other safety appliances so as to 
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permit of increased speeds through the streets without 
greater danger to street traffic and by giving additional 
comforts and convenience to their patrons. 

The elevated railroads of New York and Brooklyn have 
been losing business during the last two or three years so 
rapidly that the fina ncial condition of the Brooklyn system 
is most serious, and the accustomed rate of return on in
vestment of the New York system has been much reduced, 
and is still on a declining scale. The elevated railroads of 
Chicago have been not inaptly termed "gift enterprises to 
the public," in that they have never been able to earn a 

satisfactory return upon their investment. The general 
introduction of electricity in the Chicago system and the 
completion of the new terminal ''Loop" has greatly im
proved the Chicago situation, in spite of the constantly in
creasing competition of the su rface troll ey lines, which 
parallel the elevated lines in most cases, and which have 
also introduced electricity and much more rapid schedules. 
History is yet being made in New York, Brooklyn and 
Chicago, and it is believed by many that the competitive 
resources of their elevated railroads are by no means ex
hausted, but that profits can be regained by proper engi
neering and financial decisions. 

T here are two good reasons why a citizen of New York 
or Chicago may be induced to ascend and descend ele
vated railway stairs. The first and best is found when he 
will save considerable time in his journey, and the second 
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is that he will be riding above the street and with less con
fu sion, noise and danger of accident. Conversely, there 
are two good reasons why a citizen should not use a steam 
elevated road when he can get a surface electric car, the 
first being that he must ride, even in the summer, in closed 
cars, or else suffer greatly from the cinders and sulphurous 
gases of the locomotive, and the second being found when 
he cannot save sufficient time to warrant the combined 
disadvantages of stairs and other disagreeable con
comitants of his journey. It follows that, in order to pre
serve or regain gross receipts, steam must be' done away 
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with for elevated and underground railroad service, that 
speeds must be great in order to save time in actual tran
sit, and that stations must be frequent in order that the 
time saving may not be· too much reduced by necessary 
walking to and from stations. 

Passing over the first deduction as being self-evident, 
and, in fact, admitted, the elevated railroad problem is re
solved into a discussion of speeds, station frequencies and 
relative costs of service. There is no escape from this 
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FIG. 4-RELATIVE DENSITIES, IN PASSENGERS Pl::R MILE 
OF TRACK 

conclusion. The dilemma is forced upon elevated rail
road managers by th e loss of earnings gross and net. 

ln any railroad, elevated, underground, or surface, 
"vhere stops are frequent, the average schedule ,peed over 
the entire line is chiefly dependent on the rate of accelera
tion possible to obtain with the motive power used, and 
upon the braking effort possible to exert. The greater 
part of the distance between stations must be covered in 
the periods of acceleration and retardation, and the time 
for free, clear running at high speed is extremely short. It 

minimum several times per revolution. This feature ha::, 
a direct bearing upon traction on grades and upon ac
celeration, and is almost sufficient in itself to lead to the 
adoption of electricity for this character or service. Be
sides this, however, there are collateral advantages of elec
tricity over other motive powers which confirm a predis
position in ifs favor. 

In the application of electricity, and, in fact, of any mo
tive power, to transportation service, there are three sys
tems possible to employ, the "individual unit" plan, com
mon in street railway practice; the "locomotive" plan, 
where the motive power is contained in one only of several 
units composing a train; and the " multiple unit"' plan, 
where two or more units in the train carry motive power 
and assist in propelling the train. Of the last two sys
tems, the locomotive system has the advantage of smaller 
initial cost where moderate speeds and accelerations only 
are required, possibly a slight advantage in maintenance 
expenses owing to concentration of equipment and a less 
number of appliances per train, and one or two other ad
vantages. It has the serious disadvantage of using a small 
fraction only (ordinarily from 15 to 35 per cent in elevated 
railroad service) of the train weight for purposes of trac
tion, whereas, by th e multiple unit system, 100 per cent of 
the train weight may be used if desired. This means, of 
course, that it is utterly impossible for a train drawn by 
locomotive to obtain a maximum rate of acceleration any
where near as great as that possible to the multiple unit 
system. It does not follow, however, that the locomotive 
system under given speed conditions cannot attain a rate 

L': NGTH 8,25 MILES, HUMBOLDT AVENUE LINE, METROPOLITAN ELEVkTED SYSTEM , CHICAGO. SCHEDULE! 13.7 M.P,H. OU TSIDE LOOP 
SPEED / 12.3 M.P.H. INCLUDING LOOP 

0.. + •••• • + • • • • • • + • • • § ♦ • ♦ • 
Stations average 1,613 ft. apart. Trains rnn 2½ minutes apart at time of heaviest traflk. 

LENGTH 8,6 MILES. THIRD AVENUE LINE, MANHATTAN RAILWAY SYSTEM, NEW YORK . SCHEDULE SPEED 12.8 M. P, H • 

• • •• ... • • ••• • • • • • ♦ • ♦ •• ♦ • + + ♦ 
Stations average 1,726 ft. apart. Trains rnn 1½ minutes apart at time of heaviest traffic. 

LENGTH 9 MILES, LEXINGTON AVENUE LINE, BROOKLYN ELEVATED SYSTEM , BROOKLYN. SCHEDULE SPEED 14, 2 M.P.H, 

♦ ♦ • + + ♦♦♦ ♦ + ♦ • ♦ + • ♦ ♦ ♦ ♦ • • + ♦ ♦ + 
Stations average 1,980 ft. apart, Trains run 5 minutes apart at t ime of heaviest traffic. 

LENGTH 10.5 MILES. SOUTH SIDE ELEVATED SYSTEM , CH ICAGO. 
♦♦♦♦♦♦♦♦♦ +♦♦ ♦ ♦ ♦ ♦♦♦♦♦ ♦♦ ♦ ♦ ♦ + + + + ♦ ♦ ++ 

Stations an' rage 1,.00 ft. apart. Trains run 1½ minutes apart at time of heaviest traffic . 

LENGTH 10, 75 MI LES. SIXTH AVENUE LINE , MANHATTAN RAILWAY SYSTEM, NEW YORK. SCHEOULE SPEED 13. 2 M.P.H. 

+ ♦♦♦♦♦♦ + + ♦ ♦ ♦♦ + ♦ + 
Sta ti, •ns average 1,8!)2 ft. apart. Trains run 1½ minutes apart at time of heaviest traffic. 

FIG 3- CHARACTERISTICS OF FIVE HEAVY TRAFFIC ELEVATED LINES IN NEW YORK AND CHICAGO 

is true, therefore, that any railroad of this class which aims 
to maintain a high schedule must choose a motive power 
in which the possibilities of rapid acceleration are intrin
sically at a maximum, and-all other conditions being 
equal-should choose that particular adaptation of the mo
tive power selected which will bring about the quickest 
acceleration consistent with due economy. 

Electricity has a great intrinsic advantage over all forms 
of motive power employing reciprocating motion in that 
its effort is rotary and its torque constant, while with re
ciprocating motion the effort varies from maximum to 

of acceleration sufficient to satisfy those conditions, this 
being an engineering question which must be determined 
by experiment or by the application of well-known princi
ples and data. 

Passing now from these general considerations, which 
serve only to indicate the character and importance of the 
problems to be solved, we will consider the actual results 
already achieved in New Yark city and Chicago, and the 
bearing which these have upon the future of elevated rail
roading in the two cities. 

On page 756 are found diagrams of the Manhattan, 
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Brooklyn and Chicago elevated rai lway systems reduced 
to the same scale for comparison and with station frequen
cies indicated. It ·will be seen that the Manhattan system 
is a comparatively simple one, with four main through 
lines, without branches of importance, while the Brooklyn 
and Chicago systems are, as a whole, composed of trunk 
lines with branches, involving more or less complicated 
switching arrangements. Until about a year ago the three 
Chicago companies, the Lake Street , the South Side and 
the M etropolitan, had independent termini in the business 
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heart of the city. Now, however, the newly constructed 
''Loop" encircling the business district, is used as a ter
minus for all three lines and for a fourth, the Northwest
ern, now under construction, and all the elevated trains of 
the city pass around this loop on each trip. The Brooklyn 
elevated system has lately secured a new terminus on the 
Manhattan Island side of the Brooklyn Bridge, and ex
periments are being made with a view to converting the 
entire Brooklyn system to electricity in the near future. 
The entire New York 
system, however, is at 
present operated by -45 

steam locomotives. ~ Z D.4 ·tyy • ILl:::. ,g, 

In Fig. 4 are pre- ~ 0 V~......__ -r--,...,_ 

The little Baldwin locomotives in use on the New York 
system are extremely well designed for their purpose, and 
have sufficient weight on the drivers to provide for the 
necessary tractive effort for a five-car train under ordinary 
conditions of track. The weight of these locomotives is 
47,000 lbs., of which 31 ,500 are on the four 42-in. driving 
wheels and 15,500 are on the four 30-in. truck wheels. The 
total wheel base is 193 ins., of which 60 ins. is rigid. The 
cylinders are 12 ins. in diameter and have a 16-in. stroke. 
The g rate area is 16.5 sq. ft. and the total heating surface 
is403.4 sq. ft. There are 154 flues, 1½ ins. in diameter and 
75 ins. long. 

The standard Manhattan coach weighs 29,088 lbs., has 
seats for forty-eight and frequently carries 100 passengers. 
It is mounted on eight 30-in. wheels. 

From the above it appears that the total weight of a 
five-car heavily loaded Manhattan train is not far from 
130 tons, of which over 100 tons are behind the locomo
tive. The weight on the drivers is but 12 per cent of the 
total train weight, and with 25 per cent adhesion the max
imum drawbar pull possible for the locomotive to exert is 
7875 lbs. 

The electric locomotive car of the Metropolitan Ele
vated Railway Company, of Chicago, weighs 53,200 lbs. 
complete with motors, or 40,000 lbs. exclusive of motors. 
It is, of course, a standard passenger coach with full seat
ing capacity; about one-half of each platform only being 
taken up with the cab and necessary controlling apparatus. 
The trail cars weigh about 33,000 lbs. The seating and 
standing capacity of both motor and trail cars is approxi
mately ninety passengers. The average four-car heavily 
loaded train will weigh about 100 tons, of which 32.5 tons 
;tpproximately are on the four wheels of the locomotive's 
one-motor truck, and 67.5 tons are in the trail cars. From 
30 to 35 per cent of the entire train weight is available for 
traction under these conditions, and the maximum draw
bar pull possible to exert without slippage of wheels is, 
with 25 per cent adhesion, 16,250 lbs. The latest motor . 
cars are equipped with two G. E. 55 motors. 

The South Side Elevated Railway Company, of Chi
cago, is equipped with the Sprague multiple unit system, 
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dc~go. From thl _ese FIG. 6-CURVES SHOWING ACCELERATION OF MANHATTAN STEAM LOCOMOTIVE AND SPECIAL ELECTRIC CAR 
iagrams a pre 1m-

inary idea of the conditions met with in the two cities may by means of which two or more cars in a train are 
be quickly obtained. It will be seen that there is no great equipped with motors and may be operated in unison by 
difference between these conditions except that the Man- a single controller from any point in the train. As a mat
hattan system has much the greatest traffic density per ter of fact, the company is now operating four-car trains, 
mile of road, and has, as a consequence, a more frequent on each of which is a motor truck tarrying two motors. 
train service. The cars weigh about twenty tons each, without load, and 
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about 60 per cent of the train weight is available for trac
tion, the maximum drawbar pull possible to exert being 
about 15 per cent of the entire train weight. The motors 
are of the G. E. 57 type. 

H ere, then, are three distinct types of elevated railway 
equipment, the steam locomotive using ro to 15 per cent o f 
the train weight for traction under h eavy traffic condi
tions, the electric locomotive us-
ing 30 to 35 per cent, and the· 

[T his test has been plotted from data exactly as obtained 
by a corps of observers in the car, and without any correc
tion or rectification of figures. This accounts for occa
sional slig ht discrepancies in time intervals of observa
tions and for other minor imperfections, which do not, 
however, in any case materially affect the form of the 
curves or their value fo r present purposes. In certain 

i 
"' u multiple unit system using any 

amount desired up to IOO per 
cent . There is no question, of 

R AILWA Y COMPA NY . Rema rk s. 0 
ci 
z 

course, as to which of th ese sys-
- -- ---

Straight tems possesses the greatest possi
bilities of rapid acceleration . A 
multiple unit train properly de
signed can obviousl y "outrun " 
the best possible locomotive train 
in a competitive speed test under 
any given conditions of station 
frequ ency. By the multiple unit 
system any required rate of accel
eration can be obtained, the real 
limitations being determined by 
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BRAKING DATA FROM NUMEROUS TESTS 

questions of economy rather than of adhesion to 
rails . The real question which an engineer has to de
cide upon when considering the question of accelera
tion for any given railway i~. as to whether or not the loco
motive system will give him the desired rate without slip
page of wheels under all conditions of track. If hi s answer 
is negative or the results doubtful , he can turn to the mul
tiple unit system with the positive assurance that it will 
fulfil the acceleration requirement. So much at least is 
certain, and must be admitted in favor of the multiple unit 
system even by those who, for economical or other con
siderations, doubt the wisdom of its application in any par
ti cular case . 

L et us turn now to actual performances of elevated rail
way trains of th e three diffet·ent types above described. In 
Figs. 7 to IO will be found the curves of acceleration and 
power consumption of several locomotive trains operat
ing on the Metropolitan and Lake Street lines in Chicago. 
T n Fig. 6 will be found an average acceleration curve of a 

places observations were necessarily omitted, owing tu 
breaking of tape and other instrument troubles, as will be 
seen .-Eds.] 

O n the Chicago electric locomotive trains the accelera
tion continues practically to the point of braking. As a 
matter of fact, during a large portion of the day the Metro
politan motors are said to be worked in the seri es position 
almost entirely, and are not thrown into multiple except to 
make up lost time. T his is done in order to save power. 
as it is claimed that the trains can make their schedule 
time, about 14.5 miles per hour exclusive of loop, without 
multiple working. It is claimed also that there is usuall y 
sufficient adhesion to ra ils with locomoti ve electric trains 
in Chicago to prevent sli ppage of wheels even when the 
motors are thrown quite rapidly into full mul tiple, but thi s 
is not the case when the rails are wet or g reasy, and the 
rate of acceleration is therefore limited, as would naturally 
be expected. T he Metropolitan and Lake Street elevated 
lines are in competition with surface lines in their territorv 
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ACCELERATION DATA FROM NUMEROUS TESTS 

Manhatt an steam locomotive train in comparison with an 
extremely high acceleration produced by electricity, and 
in the inset between pages 762 and 763 will be found a 
complete single trip test run of one car of a Sprague mul 
tiple unit train on the South Side Elevated Railway, of 
Chicago. This was a private test made on Sept . 3, 1898, 
under the direction of John Lundie, of Chicago, consult
ing engineer of the Illinois Central and Brooklyn Elevated 
Railroad Companies, and one of the ablest specialists 111 

railway transportation methods in this country. 

and have not been profitable enterprises, neither having 
ea rned fixed charges. An increase of two or three miles 
per hour in the schedule speed ought to place them in a 
better position to obtain t raffic , though at an increase, of 
course, in operating expenses. It is not probable, how
ever , that such increased schedul e can be regularly main
tained with the locomotive system , even with all the ad
vantages which the addition of passenger weight to the 
locomotives supplies . 

The Manhattan trains are run at practically the best 
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schedule speeds obtainable with their steam locomotivfs. 
T he form of the Manhattan locomotive acceleration curve 
is peculiar and interesting. 

I n riding upon a South Side train one is instantly im
pressed with the quick response of the train to the con
troller, a response which is not, however, disagreeable to 
passengers . The curves of the Sprague car show the 
reason for this and furnish an exact measure of the results 
obtained, and these curves deserve more than passing at
tention. 

As a r esult of many hundred tests upon the Illinois Cen
tral and other railroads under various conditions of load, 
speed, power consumption, etc., the conclusions reached 
by John Lundie, by means of the extremely ingenious and 
beautiful graphic system devised by him of throwing the 
test results into readable form, were that with any service 
requiring frequent stops at short intervals any g iven 
schedule can be made most economically by accelerating 
very rapidly at the beginning of the run. The subsequent 
movement of the speed curve varies with different condi-

friction, the traction effort amounted to 210 lbs. per ton, 
and the actual work per ton up to the time of shutting off 
the power was 3.82 h.p. minutes. If the train had been 
actuated more slowly, using only 130 lbs. per ton and 
reaching a maximum of 51 miles so as to make the 
same car cover the same distance in the same time, the 
energy required would have been increased by 58 per cent, 
or to 6.05 h.p. minutes. The electric curve of Fig. 6 is of 
this special test. 

In the light of this statement, the acceleration curves of 
the Sprague South Side car may be better understood. 
Such accelerations as are shown in these curves are made 
in regular daily service on the South Side line, and it is 
believed with economy in power consumption over Chi
cago locomotive train results for the desired schedule. If 
this is so, th e South Side line has a margin for improve:
ment upon its present schedule time (about 15 miles 
per hour) with general economy, and so may enter into 
sharper competition with the surface lines. At the same 
time, it must not be forgotten that power consumption 
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FIG. 7-CURVES SHOWING ACCELERATION AND CURRENT CONSUMPTION OF METROPOLITAN (CHICAGO) TRAIN 

tions . In some cases, for example, it is most economical 
to coast after the period of acceleration to the point of 
braking. Under other conditions, just enough current 
may be sent through the motors after completing the ac
celeration to overcome train friction and keep the speed at 
a maximum to the point of braking, following this with a 
strong braking effort. The best method of power use for 
each case must be determined by experiment. Having 
full knowledge of all the governing conditions, including 
station locations and cost of equipment, of coal, of labor 
and of depreciation, there may be found a rate of accelera
tion and a method of subsequent current use which will 
lead to minimum cost of operation to accomplish a given 
schedule. Mr. Lundie found, for example, that the most 
economical way of operating the Illinois Central eighty
ton trains was to accelerate them so as to reach a speed of 
40 miles per hour in twenty seconds-an extraordinary 
requirement, of course. This high rate of acceleration 
was, however, actually accomplished on the General Elec
tric Company's "heel path" test line at Schenectady, a 
twenty-five ton double truck car being forced in twenty 
seconds to a speed of 41 .2 miles per hour , whi~h re
quired an average accelerative force of 190 lbs. per ton 
during that period. Adding twenty pounds for train 

increases theoretically as the square of the speed, and 
practically at times as rapidly as the cube, so that there are 
decided limits to the economical improvement of sched
ules. This fact, it may be noted by the way, is the really 
serious condition which confronts elevated railroads to
day in their attempt to retain their business or to securt> 
more. 

O n page 759 are reproduced the two tables first appear
ing in an article by W. B. Potter in the STREET RAILWAY 
JouRNAL for October, 1897 (from which the curve, Fig. 6, 
page 758, is also taken), as being extremely useful in this 
connection, showing, as they do, the different rates of ac
celeration and of braking power obtained in a variety of 
tests upon electric and steam railroads. 

We may pass now from the subject of acceleration to 
that of economy in elevated railroad operation-from the 
question of increasing or retaining gross receipts to that 
of keeping down operating expenses. Here there is com
paratively little data collected from the experience of one 
road which can be applied to the practice of another. The 
Manhattan or Brooklyn companies cannot obviously ac
cept the operating cost per car mile of the Chicago elec
tric lines as applicable in their case, as the conditions are 
so greatly different. It is possible, however, to deal with 

.... 
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the subject on somewhat broader lines in the following 
way: 

appear. Yet we may group together the items of superin
tendence, switchmen, flagmen and watchmen ; train and 
station supplies and expenses, including telegraphic ser
vice; injuries and damages; and miscellaneous trans
portation expenses other than wages and cost of motive 
power; as being substantially the same irrespective of mo-

The operating expenses of the Manhattan Elevated Rail
way Company for the year ending June 30, 1897, were 12.3 
cents per mile, as shown in the accompanying table. Side 
by side with these figures we may place rough estimates 
of what these expenses would have ,.5 5½ 
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division that the chief differences due to motive powers 

JUaintenance: 
Of way and structures ex

Total. 

clusive of rails and ties.... $464,039 
Of rails and ties .. , .. ,, .. , . . 55,393 

Per car mile. 
Steam, Electric, Electric, 

43,181,582 43,181,5S2 50,000.000 
car miles. car miles. car mil es. 

Cents. Cents. Cents. 
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Maintenance : 
Of locomotives . ... .. ... . 
Of passenger cars .... .. . ... . 
Of miscellaneou s . ....... ... . 

T otal. 
237,872 
287,432 
115,951 

Total maintenance ... ..... $ r.160,687 
Conducting tran sport otion : 

Engineers and firemen. . . . . . . 853,904 
Train st>rvice . . . . . . . . . . . . . . 936,536 
Superintenden ce and o th er 

tran sportation wages.. .. . . 697,254 
Fuel , water , oil, tallow, waste 

and other supplies fo r 
locomotives . . . . . . . . . . . . . . 844,184 

Train and 5tation suppli es 
and ex penses and tele-
<Yraph service. . . . . . . . . . . . . 232,077 

Iniuri t:s and damages. . .. . .. 42,702 
Other transportation ex-

penses . . . . . . . . . . . . . . . . . . . 197,149 

Total ..... . ..... . . . .. . . . . $3,803,8o6 
General Pxpe nses • • • • • • • • • • 337,859 

Per car mile . . 
Steam. Electric. Electric 

43,J Si ,582 43,iBl,582 50,00<?,000 
car miles. car miles. car mi les. 

Cents. Cents. Cents. 
0.5 0.5 0.4;• 
0.7 0.7 0.57 
0.3 0.3 0.23 

2.0 
2.2 

1.6 

2.0 

0.5 
0.1 

0.5 

8.9 
o.8 

1.3 
2. 2 

1.6 

1.2 

0.5 
0.1 

0.5 

7.4 
o.8 

I. l 2 

1.37 

1.39 

1.25 

0.39 

6.56 
0.67 

Total operating expenses .. $5,302,352 12.3 10.9 9.55 

The cost to the Manhattan Company of engineers and 
flagmen amounted in 1897 to 2 cents per ca~ mile, and of 
conductors and guards to 2 .2 cents per car mile, a total for 
train wages of 4.2 cents per car mile. The wages per hour 
paid to the present train force of the M_anhattan ~ompa_ny 
is as shown in the following table, and m compan son with 
this may be placed an estimate of the wages which would 
be paid an electric train force operating the same number 
of passenger cars: 

O ne engineer o r moto rman .. .... ... . 
O ne fireman .... ... . . . . . . .. . . . . .. .... . 
One conductor or chi ef gateman . ... . 
T hree gatem en . .. . . .. ..... .. . . .. . . .. . 

Steam train 
wages, 

per hour. 
38.8 cents 
22.2 cents 
23.0 cents 
45.0 cents 

Electric train 
wages, 

per hour. 
38.8 cem s 

23.0 cents 
45.0 cents 

T o tal. . . .. . . ....... . . . ........... $1.290 $1.o68 
In explanation of the above, it may be stated that while 

with the latest and most perfect electric controlling appli
ances the grade of intelligence required to run an electric 
train is not so high as that to run a steam locomotive train, 
so that a saving- of at least TO cents per car hour in wages 
ought to he easily possib le without in the least causing 
anxiety as to danger to the public from "cheap help, " it 
is nevertheless probable that it would be a wise policy on 
th e company's part to keep their present engineers and to 
perhaps even pay them their present wages in order to s~
cure the benefit of their fami liarity with the road and their 
long experience upon it. It appears, therefore, that sub
stantially the only saving here would be in the wages of the 
firemen. This amounts to 36.1 per cent of the total ex
penses for engineers and firemen, and is equal to a saving 
of 0 .7 cent per car mile, as indicated in the table . This is , 
as are all the estimates in the table, based on the assump
tion of equal schedule speeds per hour. A different as
sumption ,vill presently be made. 

As a matter of interest in this connection it may be said 
that the transportation expenses of the South Side Elevated 
Railway in Chicago fo r July, August and September, 1897, 
when steam locomotives were employed, were 2.8 cents 
per car mile, while in the same months of 1898 they were 
1.9 cents per car mile, a saving of nearly 0.9 cent , or 33 
per cent. 

The cost of fu el , water, oil, tallow, waste and other sup
plies for locomotives amounted to 2 cents per car mile for 
the steam system, including steam for heating the cars, but 
excluding lighting. Now the principal corresponding ex-

pense in electric service is the power station ch~rge, and 
here Chicago experience will help us to form a Judgment 
as to probabilities. During the past year t_he Lake Str~et 
trains have required from their power stations for motive 
power, heating and lighting the following: . 
December, 1897 .. .................... 2.98 kw. hours per car m~lc 
January. 1898 . . .. . .. .............. .. . 2.84 kw. hours per car m~k 
February, i8g8 .... ...... . ....... ... .. 2.g8 kw. hours per car m~l e 
March, i8g8 ...... . . .... . . ... . ........ 2.82 kw. hours per car m~k 
April , r8g8 .. ..........•. .... .......... 2.6g kw. hours per car m~l -: 
Mav, r8g8 ....... ...... . ....... ..... . . 2.33 kw. hours per car m~lc 
Jun·e, 18g8 ..... . ............. . ... . .. .. 2.15 kw. hours per car m~lc 
July, 1898 . .... .. . .................... 2.15 kw. hours per car m!le 
August, 18g8 ..... .................... 2.18 kw. hours per car m~lc 
October, 1898 ........................ 2.19 kw. hours per car mile 

The average consumption throughout the ten months 
was approximately 2.53 kw. hours per car mile. The M~t
ropolitan power consumption compares very closely with 
these figures . In round numbers it may be said that 3 
kw. hours per car mile will be required for driving, heating 
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and lighting elevated cars of the Manhattan pattern the 
year round, with the greater grades of the New York road. 

Now the Manhattan Company can undoubtedly manu
facture and deliver electric current in large quantity in 
New York City for 0.4 cent per kw. hour at least, and 
probably for less. This would point to a cost per car 
mile for power of r .2 cents, which would be a saving over 
the equivalent cost for locomotive power of .08 cent. 

Summing up the above, it would seem that had the Man
hattan Company operated the same car mileage at the 
same schedule speed in 1897-98 by electricity instead 
of by steam, it would have saved about r.4 cents only per 
,ar mile in operating expenses. Suppose, however, that 
the same number of trains had been run at an increased 
speed such that they would have made a total car mileage 
of 50,000,000 instead of 43 ,200,000 in the same number of 
hours. The total operating expenses would have been very 
little changed from the above electric estimates and the 
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operating expenses would have been brought down quite 
closely to 9.55 cents per car mile, as per accompanying 
table. On the other hand, the receipts per car mile would 
probably have kept well up owing to the greater popularity 
of the improved service. 

Now suppose that the electrical equipment of its lines 
would have cost the Manhattan Company $rn,ooo,ooo (a 
very large estimate) and that this sum would have been 
raised by an issue of five per· cent bonds, the stock remain
ing the same. The old and new statements of the Man
hattan Company would, therefore , stand about as follows: 

Steam, 
Actual, 1897-98. 

Car mileage.............. 43,181,582 
Per car 

mile, 
Total. cents. 

Gross receipts (operati on),$9,163,743 21.2 
Operating expenses ...... 5,302,352 12.3 

N et earnings .. ....... $3,861,391 
Other income ....... ,,... 180,277 

Gross income ........ $4,041,668 
Deductions .......... , . .. . 

Taxes ........... ,,... 820,171 
Interest. . . . . . . . . . . . . . r ,886,846 

9,3 

I.9 
4-4 

Electric, 
Estimated. 
50,000,000 

· Per car 

Total. 
$10,600,000 

4,800,000 

$5,800,000 
180,000 

$5,980,000 

950,000 
2,387,000 

mile, 
cents. 

21.2 
9.5 

l I.6 
.4 

12.'J 

Net income all sources.$1,334,651 3.1 $2,643,000 5-3 
Per cent on $30,000,000 stock 4.45 8.81 

In other words, the earning power of the Manhattan 
stock in 1897-8 would have apparently been almost twice 
as great had 50,000,000 car miles been run by electricity at 
a schedule speed of 15 miles per hour, as was the actual 
earning power of 43,181,582 car miles operated by steam. 
It does not follow, however, that such an improved gross 
and net earning power could have been kept up in the fol
lowing year when the surface lines in competition with the 
elevated went .into operation by electricity and gave to the 
public so perfect a service as to make unexampled inroads 
upon the Manhattan Company's business. To-day, the lat
ter appears , by its last quarterly statement, to be actually 
unable to earn the quarter's fixed charges. 

There is another difficulty which confronts the Man
J1attan Elevated Railway, which is that with the mag
nifjcent underground conduit electric system of the sur
face lines in competition and the popularity of the surface 
cars for short distance riding, the Manhattan Company 
must be in the future content with a constantly increasing 
proportion of long distance riding for its cars, and this 
will greatly disturb the equilibrium by an increase in 
operating expenses per passenger. The Manhattan Com
pany, will never, however. be driven out of the transporta
tion field in New York City, but on the contrary, however 
greatly its earnings may fluctuate from year to year, it 
will eventually regain, not perhaps its proportion of the total 
transportation business of the city, but certainly more in 
toto that it has ever yet enjoyed, the reason being that it 
is a matter of but a few years only when every transporta
tion agency on Manhattan Island will be crowded to its ut
most, with increase in population, and all will enjoy profits. 
The transportation problem in New York is, and always 
will be, one of the most serious that confronts the city's 
development. · 

As a last word upon the general financial and economical 
questions connected with this elevated railway equipment, 
it may be said that the adoption of electricity by the Chi
cago companies and the building of the Union Loop have 
unquestionably improved the gross and net earnings of 
these properties, and with the development of that great 
city it is by no means unreasonable to hope that they will 
eventually yield substantial dividends . 

The Multiple Unit System on the South Side Elevated 
Railway of Chicago 

T he Sprague multiple unit system in use on the South 
Side Elevated Railway in Chicago is worthy of special dis
cussion as being the latest and most interesting develop
ment of electric traction on a moderately large scale. 
The essential principle of the system is the equipment of 
two or more cars of a train with motive power. This at 
first sight appears a simple proposition, but when the 
necessity for synchronous control of all the motors of a 
train is realized, it becomes more complicated. The mo
tors of one car must not be allowed to take more current 
and thereby do more work than those of another, or fre
quent burnouts might easily be a consequence. Mr. 
Sprague's inventions therefore are designed primarily to 
accomplish this synchronous control of a train, and the 
methods adopted are certainly ingenious and highly inter
esting. 

The South Side equipment consists of 180 cars, of which 
150 are motor cars and 30 are trailers. The motor car,::; 
have been remodeled from the old passenger coaches for
merly used with steam locomotives. Under one end of 
these cars is retained the old truck which came originally 
with the car, and on the other end is placed a motor truck. 
on which are mounted two G. E. 57 motors, having a nor-
mal rated capacity of about 50 h.p., but capable of exerting 
over mo h.p. These motors are of the ironclad four-pole 
type with single reduction gearing and their curves of 
speed, torque and efficiency are shO\vn in Fig. 11. The 
gearing is such as to safely allow the motors to work up to 
the skidding point of the wheels with 60 per cent of the 
weight of the car and equipment upon them. They were 
built by the General Electric Company, and the McGuire 
Company furnished the first 120 trucks, while an order for 
the last thirty has just been placed with the Peckham 
Company. Both trucks are described in detail elsewhere 
in this issue. 

A single series multiple controller of the usual General 
Electric type is placed in the hood over one platform of 
each car, and is connected in the usual way to the motors. 
Attached to the spindle of each controller is a small electric 
"pilot motor," so-called, which operates it, and which is in 
turn connected to two small "master controllers," one in 
each cab of the car. Under the seat on one side of the car 
is located the reverser and the synchronizing system, the 
latter consisting of five relays, or plungers operated by 
solenoids, which are in electri cal connection with the mas
ter controller and through which the current passes to the 
pilot motor. These synchronizers are arranged to operate 
by successive stages, and the circuits and connections are 
so arranged that the pilot motors on all cars of a train 
throw their controllers simultaneously into the · series and 
multiple positions. This movement is performed gradually 
and in a certain sense automatically, it being beyond the 
power of the motorman to throw the current on violently, 
as the synchronizing devices prevent the flow of more than 
a determined amount of current to each motor. The 
motorman must always retain his hold upon the handle, 
as, when released. it will return automaticallv to the "off " 
position and current will be cut off from" the motors. 
Should connection with the trolley wire be broken or the 
current supply cease, the controller must be returned to 
the off position and restarted before current can be sent to 
the motors. It is needless to say, of course, that the entire 
controller system is electric in character, the connection 
between cont rollers, synchronizing devices and motors be
ing by wires. The arrangement of circuits is such that bv 
the use of relay and throttle plungers and the proper inter-
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connection betwen the controller circuits, the operator is 
at liberty to handle the master controller at pleasure and 
can rely upon the main controller operating satisfactorily. 
T he throttling plunger is set just short of the skidding 
point of the wheels on a normal t rack, allowing 15 per cent 
adhesion and absolutely limits the current input to that 
which is required by the predetermined rate of accelera
tion. Any rate less than this can also be obtained by 
proper handling of the master controller so that any move
ments , no matter how refined, are perfectly possible. 

The train line, by means of which the synchronizing sys
tems of th e different cars of a train are connected together, 

ment of doors and gates , the cab itself can be practically 
folded up, gotten rid of an<l the gate thrown into the usual 
position, so that the passengers can pass freely from the 
station platforms to the cars. By this means there need be 
but one cab in the train at any time, and that on the for
ward end, and the particular master controller in that cab 
will operate all the train motors. 

T o carry out the essential features of the multiple unit 
system of control, it is necessary to have on each car a 
complete and independent air brake equipment, including 
electric motor compressor, main reservoir and automatic 
governor. As before stated, the Christensen air brake sys-

tem has been 

SOUTH SIDE ELEVATED TRAIN AT STATION 

adopted on t h e 
South Side road 
with the General 
Electric automatic 
regulator, and both 
a r e working en
tirely to . the com
pany's satisfaction. 
The a u t o m a tic 
regulator is actu
ated by pressure 
from the main res
ervoir. It is neces
sary first that all 
the compressors of 

consists of a number of insulated wires fo rmed into a cable 
and terminating in couplers at each end of the car. When 
trains are made up , the train lines are connected by a re
versible jumper with corresponding wires, and the system 
is so composed and connected that no matter how the cars 
are reversed or altered in sequence, the circuits are auto
matically established so that like train movement is always 
assured with like hand movement of the master controller. 
T he section of train line in each car is not a part of the 
normal controlling circuit individual to th e control equip
ment, but is connected with it by switches which enable 
the local car circuit to be cut off the main train line. 

The practical resillt of the system of train control is such 
that the characteristics of the entire train in the matter of 
load capacity, rate of acceleration, etc., are exactl y the 
same as of a single car and each combination is made auto
matically. If a train should part, three systems of automat
ics come into play; the reversers go to open circuit, the 
controllers to the off position and the air brakes are in
stantly applied. If the main circuit fa ils, all the reversers 
open and the controllers must come to the off position, 
which they will do automatically as soon as current is re · 
stored and before current can again be put into the main 
motors . If the master contrqller should be instantly re
versed by accident or design, the reversers first open cir
cuit , the controllers return to the off position and then 
start and are instantly arrested on the first contact . Pro
vision is made so that it is impossible to run backward at 
more than half speed from any platform when operating 
from that platform. 

The series multiple controller , with its pilot motor, the 
automatic circuit breaker and the car fus e box fo r lighting 
and heating circuits, are all boxed in above the platform in 1 

the hood of the car and with asbestos linings, a trap door, 
opening downward, giving access to the mechanism. 

The controlling appliances in the cab are extremely sim
ple, and take but little room. They consist of the master 
controller, which is about 12 ins. x 8 ins . x 5 ins., and is 
mounted on an iron pipe through which the wires pass to 
the under side of the flooring-; and with the engineer's 
valve, gage and pipes for the Christensen air brake equip
ment, which is used on this road. By an ingenious arrange-

the train should be stopped and started at the same time. 
This is accomplished by a balancing wire running from car 
to car and connected to the wire joining the compressor and 
governor on each car. With all the canopy switches closed 
and all the governors in operation, the compressors will 
continue to operate until the last governor "cuts out." In 
practice they are all started and stopped by the weakest 
governor of the chain, the remaining governors usually 

PLATFORM AND SHOE 

performing no work until they in turn become the weakest 
governor in some other train. The compressor on any 
car may, however, be cut out of circuit, in which case the 
reservoirs of that car are filled by the compressors on the 
other cars through a balancing pipe line connected with 

• 
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them all. The entire braking mechanism of a car, how
ever, can also be cut out of circuit and the braking per
formed by the other cars, suitable automatic check valves 
being arranged to prevent wastage of air from other reser
voirs. 

The air compressor on the South Side cars is located be
neath the car body in an enclosed box, so arranged that 
access is readily had to the brushes as well as to the suc
tion and discharge valves. The Christensen compressor, 
engineers' valve and other details have already been de
scribed at length in the STREET RAILWAY JOURNAL in 
various issues. The size used for the South Side cars 
is the 2 h.p., the smallest of the four sizes built 
by the Christensen Company. It has a capacity of ro.5 
cu. ft. per minute, and takes 3.5 amps. at 90 lbs. pressure. 
The . storage capacity of an entire four-car train is about 
38,000 cu. ins. The storage is made at about 75 lbs. pres
sure and the governors are set to operate within a range of 
8 lbs. below this figure. 

All the electrical connections betwen the cars are made 
by flexible cable and universal couplers, so that either end 
of any car can be electrically coupled to either end of any 
other. The coupling wires connect with the pilot coupler 
and operate the mechanism only. 

The system of current distribution and supply on the 
South Side line has some novel and interesting features. 
An ordinary 40-lb. T rail, rolled in 60-ft. lengths, is carried 
a few inches away from the ordinary rails and about 4 ins. 
above their surface. This is known as the "power" rail, 
and a flexibly mounted shoe carried on the car trucks slides 
upon this rail and conveys current to the cars. The power 
rail is divided into sections of variable length, and these 
sections are joined together by switches or fuse blocks, so 
as to make the rail electrically continuous under normal 
conditions. In case of short circuits, however, the section 
affected is automatically isolated from the rest. 

Four feeders connect the power house with this power 
rail through automatic circuit breakers, and a fifth feeder 
connects the South Side power station with the Union Ele-

:ELECTRIC MOTOR AIR COMPRESSOR 
'\. 

vated Loop power rail, so that in case of emergency the 
loop may be run from the South Side station. Return cir
cuit is made through the tracks, which weigh 90 lbs. to the 
yard. There is also a permanent connection between the 
power rail of the South Side system and the Loop, through 
a fixed resistance, and cars and trains passing from one 
system to the other receive current from both stations and 
are directly connected together at the time of transit 
through the shoes on cars passing over the gap. 

The South Side power station has been already described 
in the STREET RAILWAY JOURNAL of June, r898, page 33r. 

The fluctuations of current on the Sprague system are 
undoubtedly larger, particularly for a comparatively small 
number of cars, than is the case with the locomotive train 
system, inasmuch as eight motors in a four-car train start 
into operation and pass from series to multiple control at 
the same moment. It is necessary and highly economical, 
therefore, to use storage batteries to level off the peaks in 
the Loop, and in the South Side system are installed two 

- . . ~- ~ -
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REVERSER ;AND ~RELAYS-MULTIPLE UNIT SY STE.'\\ 

535 kw. batteries, one at Twelfth Street and the other at 
Sixty-first Street. 

Each battery consists of 248 "chloride" cells, made by 
the Electric Storage Battery Company, of Philadelphia. 
Each cell has 26 pairs of plates, and they are carried in 
lead lined tanks built for twice the number of plates, to 
provide for doubling the battery capacity. This addition 
is now being made. The batteries are placed in multiple 
with the line without any booster, and their operation is 
entirely automatic, each one acting both as a reservoir and 
as a source of supply. The practical effect is, of course, to 
increase the total capacity of the supply system, and, as a 
matter of fact, the present battery takes the place of an 
additional station unit, which would otherwise have to be 
installed. 

The advantages claimed for the multiple unit system of 
train control may be summarized as follows: 

r. Absolute flexibility of operation. 
2. Like characteristics for trains , whatever the combi

nation. 
3. Practical fixit y of relation between the weight on 

the drivers and the total load with varying length of train. 
4. Motive equipment in operation proportioned to the 

car mileage. · 
5. Similarity of unit equipment. 
6. Any required rates of acceleration or schedule 

speeds up to the maximum. 
7. Highest schedule speed with any given maximum. 
8. Reduction of transportation wages per car mile he

cause of increased schedule. 
9. Lowest maximum speed with any given schedule. 

ro. Entire abolition of head and tail switching. 
r r. Short train intervals when desired. 
r2. Freedom of turning trains at any cross-over. 
r3. Lighter cars and trucks. 
r4. Reduced strains on structure. 
r5. Less average total weight moved per day. 
r6. Less average kilo-watt hours per car mile for the 

same schedule with like conditions of traffic than with 
slower acceleration. 

r7. Automatic limitation of current input. 
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18. Automatic opening of circuit in case of accident to 
operator. 

19. Ability to begin with one schedule and increase to 
another without changing character of equipment. 

20. Ability on crowded tracks of aggregating train units 
on different lines, and then splitting at junction, thus pre
serving time intervals on branches but doubling di stance 
intervals on crowded return. 

21. Ability to make up t ime. 
It is a remarkable fact that the multiple uni t system in 

Chicago, the detailed development of which was carried 
out under the g reat pressure of a large first contract and a 
short time delivery of apparatus should have proven in 
its first trial of a six-car train so successfu l as to justify the 
directors of the South Side Company in contracting fo r 
120 car equipments and staking the entire success of their 
reorganized road upon Mr. Sprague's success or failure. 
It is even more remarkable that the 120 cars have been 
placed in operation on the road and that, after the fir st 

The Union Elevated Railway of Chicago 

O ne of the most remarkable pieces of railway property 
in the world is the little two-mile " Loop" in the heart of the 
city of Chicago, around which all the trains of the three 
elevated railway systems vf the city pass in each trip, and 
which may eventually be the medium for a closer union be
tween these three systems than at present exists. T he 
L oop property consists of a franchise, a power station, a 
double-track elevated structure I I , I 50 ft. long, eleven 
groups of passenger stations and an interlocking switch 
and signal system. It owns no rolling stock. O n an 
average day more than one thousand trains ahd more than 
three thousand cars pass over its line, and on the heaviest 
hours of such a day, from 7:30 to 8:30 A . M. and from 5 :15 
to 6 :15 P . M., thirty four-car trains are handled every four
teen minutes, the time taken for a round trip. Its " red 
letter" record in train handling was made on Chicago Ju
bilee Day, O ct. 19, 1898, when in twenty-four hours 1366 

. 1 

VIEW IN VAN BUREN STREET SIDE OF THE LOOP, CHIC AGO 

thirty days and during the last three months, not a single 
complete train interval has been lost, in spite of the fac t that 
the entire 120 equipments are in service each day without 
any provision fo r spare. Such a result, it is safe to say, has 
never before been accomplished in railroading of any kind. 

The officers of th e South Side Elevated Railroad Com
pany are Leslie Carter, president ; \ Vm. F leming. vice
president; Marcellus H opkins, general manager, and J. F. 
Morrison, superintendent. The balance sheet of D ec. 3 1, 
1897, shows that the property cost its present owners $10,-
616,783, against which have been issued $10,323 ,800 in 
capital stock and $750,000 0L 4½ per cent bonds: This 
is the result of a reorganization . The gross receipts 
for I I months ending Dec. 31 , 1897, were $637,346 
and the net was $149,601. I t is locally believed that 
the company is now earning nearly ,t per cent upon its 
capital stock. 

t rains and 4842 cars passed over the structure, and in one 
hour, between I and 2 P. M., after the parade, 28 cars were 
on the outer loop track and 168 cars on the inner loop, 67 
per cent of the inner loop hack being at that time covered 
by trains, which means, of course, that the trains were not 
a train length apart. In spite of this enormous train move
ment, no passenger nor employee has been killed during 
the fourteen months of Loop service, in which 80,000,000 
passengers have been carried. 

It may easily be seen that only by the creation of a most 
perfect "machine" can such a wonderful result as this be 
accomplished. S. S . Neff, the company's superintendent. 
has, as agent of its board of managers, created such a "ma
chine" and the rules by which it is governed. It is worthy 
of high admiration as an example of what can be accom
plished in the solution of difficult transportation problems, 
clnd yet , in spite of all that has been done, the margin for 
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expansion of business and improvements in speed is still 
considerable, and congestion of elevated traffic in the heart 
of Chicago is not yet one of the things to be feared for the 
immediate future. 

The Loop is a rectangle bounded by Fifth A venue, Lake 
Street, Wabash Avenue and Van Buren Street. Looking 
upon a plan of the structure (Fig. 1), the South Side and 
Metropolitan elevated trains use the inner loop and pass 
around in a direction opposite the hands of a watch, while 
the Lake Street and Northwestern (when completed) lines 
use the outer loop and pass around in the opposite direc
tion. Trains therefore pass each other on the left hand 
track of the Loop, while outside the Loop they work right
handed as usual. The Metropolitan and South Side trains 
have to cross over from the outer to the inner track on en
tering the Loop. Cross-overs are placed at carefully de
termined points around the Loop, to the end of accom
plishing practically any train maneuver in emergency 
cases, and every effort is made at all times to clear the 
Loop from all obstructing influences such as broken-down 
trains, which are, for example, pushed off the Loop by the 
fo llowing train, and the responsibility placed upon the 
owners to get them permanently out of the way. 

In times of emergency, when the clocklike regularity of 
train movement is for any cause disturbed, a system of tele
graphic train orders is instantly put into effect and 
trains are allowed to proceed around the Loop only in 
accordance with these orders, making such cross-overs as 
may be required and otherwise following the instructions 
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FIG. I -TRACK PLAN OF T HE LOOP 

of the train dispatcher. During a fog, fogmen are quickly 
put in position from 200 to 300 ft. apart on the structure, 
caution signals are displayed and trains are passed along 
the line from man to man, about one minute apart. 

As a· result of this system of operation, there were, 

during the month of October, but 44 delays out of 34,272 
trains handled. The greatest delay was but five minutes 
and the average delay but 2.63 minutes. None of the de
lays were caused by the interlocking switch system, but 
were due to general troubles, such as open drawbridges 
outside the Loop, which is always one of th e serious ob
structions to Chicago travel across the Chicago River . 

The interlocking switch and signal system is of the Na
tional pattern and is equipped with torpedo machines, sand 
tracks ( devised by Superintendent Neff for breaking the 

FIG. 2.-RAILS ON CURVE AFTER ONE YEAR 'S SERVICE 

c:lectric circuit) and Rowell-Potter automatic stops ancl 
electric locking, the purpose of the last device being to 
make certain that if the route is once set up by the tower
man it cannot be changed until the train has passed over 
and released the locking device at the outside limits of the 
interlocking. The speed through .the interlocking 90-ft. 
radius curves is 8 to IO miles per hour and on the lighter 
curves is 15 miles per hour. The speed on straight track, 
main line, is 18 miles per hour. vVhen the Loop first went 
into operation the schedule time for making the round trip 
of 2 miles was placed at twenty minutes in order to abso
lutely insure safety until more experience should be gained 
in handling trains. This was successively cut down, how
ever, to eighteen minutes, sixteen minutes, and, as at pres
ent, to fourteen minutes, while a still further reduction to 
twelve minutes will soon be put into effect. The maxi
mum number of trains handled through the interlocking 
in fourteen minutes is thirty-four, to accomplish which 200 

levers have to be thrown in this time. The max imum 
number of levers thrown during one rush hour is 800. 

There are three eight-hour tricks in the towers with two 
men on each trick, except between 11 P. M . and 7 A. M ., 
when one man only is necessary. During the day the 
towermen record on their train sheet the number of the 
motor car, the total number of cars in -:ach train and the 
time of arrival and departure. Towers are connected by 
telegraph and telephone with the su perintendent 's office , 
which is also connected by telephone with all stations on 
the Loop. There are eleven g roups of stations and four 
stations, two on each side of the track, in each group. The 
two inside stations of each g roup represent the Metropoli
tan and the South Side lines and the two outside stations 
represent the Lake Street and the Northwestern (not yet in 
operation). The stations are of the latest, improved type, 
are lighted by electricity and are heated by natural gas 
supplied by the P eople's Gas Ligh~ & Coke Company. Sta
tion men are responsible for the amount of gas consumed 
per month , an allowance to each station based on experi
ence being made. 

The great advantage to the public offered by the sta
tions, apart from the legitimate transportation purpose, is 
as a relief valve to the street crossings. This is accom
plished by subways suspended over the street under the 
structure. Passengers may go from one_ elevated line to 
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any one of the other three without going to the street. 
Moreover, in times of street congestion, and particularly in 
case of processions, the subways may be used by non-pas
sengers for crossing the streets, and this use is permitted 
by the Loop managers, although it is carefully watched 

record could not, of course, be arrived at. Out of the 70,-

000 people 30,000 were loaded at three stations, and the 
total number of people loaded during the day was 140,000, 

while the total number loaded and unloaded during the day 
was approximately 375,000. No one was hurt, and there 

BOILER ROOM-LOOP POWER STATION 

and stopped if there is any danger of subway congestion. 
The outside labor force of the Loop, exclusive of power 

station, consists of seventy regular agents, eleven porters, 
twenty platform men, two ticket choppers, a foreman of 
light and heat and helper, a foreman of interlocking and 

were very slight delays to traffic, in spite of the fact that 
the South Side line threw a largely increased number of 
trains upon the Loop by the process of short trips and 
switchbacks. 

All renewals of rails, curves, frogs, switches, etc., are 

ENGINE ROOM-LOOP POWER STATION 

helper, a foreman of track and three men, ten towermen, 
two dispatchers, one station inspector and one chief clerk. 

On Jubilee Day, Oet. 19, 1898, 70,000 people were 
loaded at the Loop stations in three hours. The unloading 

made, of course, during the night hours. Even at such 
times the longest interval between trains on the inner 
Loop track is 7.5 minutes. In order to accomplish these 
renewals emergency movements are arranged for and the 
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trains are handled by telegraph and by written train orders. 
of which one, fo r example, reads as follows: 

U nion E levated Railroad. 
Superintendent's Office, N ov.-, 'g8. 

Train Order No.-. 
Until further orders. cross over at State and L ake Street to 

Outer Loop track and proceed EAST on Outer Loop track to 
Franklin Street station without stopping at O uter L oop stations. 

O pr's. Sig·- -------
Complete 

S. S. Neff, Superintendent. 

The amount of wear on the curves and switches is ter
rific, although the st raight track does not seem to show 

ENG INE GENERATOR UNIT- LOOP POWE R STATION 

any appreciable wear. ln F igs. 2 and 3 are g iven sections 
of the outer and inner rai ls of a curve which h ave had but 
about one year's wear. It is estimated that 4,000,000 car 
wheels have passed over this curve. 

T he Loop power station occupies a brick building 176 ft. 
x 141 ft., and is th ree stori es high, the eng ine room being 
on the first floor, the boiler room above, while between them 
is a hanging or intermediate floor. I n the basement are the 
steam accessories, piping, etc. T h is general arrangement 
is, of course, designed for the purpose of economizing 
highly expensive land in the heart of the city. T he build
ing itself is an iron , fram e structure, constructed, of course, 

TRAIN'; 1PASS ING >N LO::>P 

stairways and column bases and laid on IO ins. and 12 ins. 
most substantially in order to permit of the heavy weights 
on the upper floors. T he floors are 7-16 in. checkered 
rolled steel plates, fitted around all pilasters, hatchways, 
I-section floor beams. 

In the engine room are three 1500 kw. engine generators 

with space for a fourth reserved. The engines are built by 
the George H. Corliss Company of Providence, and are 30 
x 60 x 60, cross compound condensing, of 1800 h.p ca
pacity each (they were fully described in the STREET RAIL

WAY JOURNAL of October, 1897, page 628). One of their 
interesting features is an eighty-ton fly wheel, of which fifty 
tons are in the rim. The generators were made by the Sie
mens & Halske Company, and are of 1500 kw., as before 
stated. The engine generator shaft was made by the Beth-, 
lehem Iron Company, of fluid compressed open hearth ' 
steel, and was hydraulic forged hollow on a mandrel. 
T hese shafts are 28 ins. in diameter at the center. 

The switchboard and controlling apparatus of this sta
tion were made by the General Electric Company, and the 
measuring instruments by the Weston Instrument Com
pany. Thomson watt meters are used. 

In the upstairs boiler room are sixteen Babcock & Wil
cox 400 h.p. boilers, equipped for operation with both coal 
and oil. The grates are covered with fire brick when oil is 
used, to preserve them from the intense heat. Automatic 
stokers are installed ready for use. At present the station 
is being run with fuel oil, and the plant for accomplishing 
this is an interesting one, consisting of a system for un
loading, handling, storing, circulating, controlling and 
firing the fuel oil in a safe and permanent manner. The 
plant was erected by the National Supply Company, of 
Chicago. The storage capacity consists of three steel 
tanks 16 ft., IO ft. and 8 ft. in diameter and 30 ft. high. hav
ing a combined capacity of 1764 barrels of 42 gallons each. 
Two duplex Blake pumps are used in filling the reservoirs 
from the tank wagons. From the steel storage tanks the 
oil is pumped to 24-in. stand pipes 70 ft. in height, to a 
header joining these pipes together. Near the top of the 
header the oil is conveyed to the oil atomizer loop by two 
oil heating and circulating systems, Billow design, set upon 
the boiler room floor. 

T hese systems are erected in such a manner as to auto·· 
matically maintain a uniform pressure and temperature and 
a constant flow of oil to the atomizer. The whole circulat
mg system is as near automatic in its action as is desirable, 
and is duplicated throughout in order to guard against 
possible accident. E ach system is capable of preparing 
and properly delivering sufficient fuel oil to the atomizer to 
develop when burned 15,000 h.p., and each system occu
pies a fl oor space of 30 sq. ft. and is 9 ft. in height. 

T he furn aces are erected upon the grate bars of the 
Acme stoker, and consist of a series of firebrick flues for 
heating and circulating the incoming air, checker work for 
distributing the flame, and a baffle wall for directing the 
flame toward the boilers. 

T his oil equipment is said to be the largest of its kind 
ever erected with one exception, that being the World's 
Columbian Exhibition plant, which had 5.69 miles of oil 
and steam pipe connections. 

Among the accessory apparatus found in the station 
may be mentioned Wheeler surface condensers and feed 
water heaters, Blake feed pumps and oi~ pumps, and Crane, 
Scott, and Eaton, Cole & Burnham valves. The stack is of 
brick, 250 ft. high, with 14 ft. flues. 

The station operating force consists of one chief en
gineer, one engineer, one day switchboard man, one ap
prentice, two day oilers, two night oilers, one day pump 
man, one night pump man, one day fireman, one night 
fireman, one fireman's helper, one boiler washer and one 
janitor-a total force of fifteen men, the smallest, probably, 
of any power station of the size in the country, due largely, 
of course, to the use of oil. 
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The Interurban Railway Between Anderson and 
Marion, Ind. 

Anderson, Ind., lies some 30 miles northea5t uf In
dianapolis. Within the gas belt, it is closely surrounded 
by a number of those rapidly growing and prosperous 
towns that owe their existence to cheap fuel. Propositions 
galore have been presented for joining these cities with 
electric lines, but the first to be carried out is the one con
necting Anderson, Marion and Elwood. As shown on 

HARRISON STREET, ALEXANDRIA 

the accompanying map, the main line, running nearly due 
north and south, connects Anderson and Marion, while a 
branch from Alexandria to Elwood connects the latter city 

which operates the local system at Anderson. The dis
tance from Anderson to Summitville is 17 miles, and from 
Alexandria to E lwood 9 miles. This track, with the local 
lines at Anderson, make th e Union Traction Company's 
system 37 miles long, and with those of the Marion City 
Railway a total connected system of So miles of track. 

The line from Summitville to Marion is owned by th e 
Marion City Railway Company and is 17 miles in length : 
th us th e connect ing point of the two systems is just mid-

MAIN STREET, SUMMITVILLE, BEFORE TRACK WAS BALLASTED 

way between the terminals. As the cars of each company 
run only to the end of its own line, a union station, 75 ft. x 
46 ft., is now building and passengers are to be transferred 

INTERURBAN CARS, UNION TRACTION COMPANY'S LINE 

with the others. Cars are now running from Anderson to 
Marion, and it is the expectation to have the branch to 
Elwood completed before the first of the year. This 
branch and the main line from Anderson as far as Summit
ville are controlled by the Union Traction Company, 

under cover. This station will have separate waiting rooms 
tor men and women, offices, baggage room and lunch 
counter. It is a frame structure and will cost, complete, 
$2,500, including the ground on which it stands. 

This interurban line has been successful beyond the ex-
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pectations of the builders ; the cars are crowded almost 
continually, and, although hourly service is given, it is fre
quently necessary to run trains of two and three cars; the 

N 

Unfou Tradion Co's Lines Constructed --

Union T raction Co's Lines Proposed -•-•

:\Iarion Street Ry . ,Co, Lines Constructed •••••••••••• 
t;tenm R ailrcads _ ___________ __ ___ __ _ 

SCALE 1 IN , - 8 MILES 

MAP SHOWING LOCATION OF LINES 

from the owners, and as far as possible the route lies on 
section lines; this made the price to be paid much lower 
than if the farms had been cut across promiscuously. 

The right of way has been fenced at the expense of the 
companies and in most cases under an agreement whereby 
the adjoining land owner will maintain the fence hereafter. 

At each highway crossing is a waiting platform and cars 
stop on signal. For Prosperity and Linwood, smail vil
lages opposite each other on either side of the line, there 
is a small, neat and comfortable waiting station. At An-

POWER HOUSE AT ANDERSON 

derson the waiting rooms are in the same building with the 
company's offices and are similar to the waiting rooms for 
steam roads. 

The fare from Anderson to Marion is thirty cents, or less 

WORK TRAIN RUN TWICE A DAY IN ANDERSON 

territory adjacent to it is one of Indiana's rich farming dis
tricts; at Marion there is a population of 18,000; at Ander
son, 25,000; Elwood, I 1,000, and, with the other small 
towns intervening, the total population tributary to the 
system is about(65,ooo people. 

The interurban runs entirely upon private right of way 
except when entering towns; the land was bought outright 

than a cent a mile. The interurban parallels the Big Four 
between Anderson and Marion and the Lake Erie & West
ern from Alexandria to Elwood. Notwithstanding the fact 
that the electric cars carry passengers for less than one
third the fare charged by· the steam roads, those companies 
made no attempt to obstruct the farmer's progress, and 
all crossings are at grade with the full consent of the steam 
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roads. It is believed, moreover, that the operation of the 
electric road has created a patronage of its own and that it 
has not affected the steam road traffic. 

The schedule time between Anderson and Marion is 
three hours, including all stops, but this can easily be re
duced to two and a half or two hours when all of the track 
has been surfaced. 

The general character of the route is level, and with 
the exception of a 4 per cent grade on that part of the 
E lwood branch now completed to Orestes, there is no 
g rade exceeding 1 per cent . There are a number of steel 
bridges, and culverts are of steel or vitrified clay pipe. 

The road bed is graded with a 12 ft. surface at su(:h an 
el evation as to avoid the accumulation of snows and with 
side ditches affording good drainage throughout. The 
ballast is the best of gravel 6 ins. deep under the ties and 
filled in between like the standard Pennsylvania Railway 
construction. The company owning the Anderson end 
has its own gravel pit, from which it hauls the gravel in its 
own cars, which were made specially for this kind of work 
by the Barney & Smith Car Company. 

The ties are whit E: oak, 6 ins. x 8 inches, some 7 ft. and 
some 8 ft. long. The rail is 60-lb. T section in 60 ft. 
lengths and bonded underneath the angle bar with Atkin
son and vVashburn & Moen bonds, the terminals of the 
bonds and the surface of the holes having been amalga
mated with Brown's plastic bond material. The bonding 
of the road is so complete that on several occasions, when 
the exigency required, the cars have been run as far north 
as Summitville, a distance of 16 miles from the Anderson 
power station, with the simple current without any booster, 
and with only a oo feed wire as far north as Alexandria. 
The special work was furnish ed by the Paige Iron \Yorks 
and the Lorain Steel Company. 

The trolley wire is oo figure 8 supported by a 5-16 in. 
steel span wire fastened to cedar poles with ratchets on 

INTERURBAN TRACK BETWEEN ANDERSON AND ALEXANDRIA 

the outside of the poles. All overhead work is of the Ohio 
Brass Company's best material. 

The interurban cars were all built by the Barney & 
Smith Company; the ten motor cars are 45 ft. and 49 ft. 
over all with baggage room of 8 ft. used for a smoking 
compartment. The trail cars are 44 ft. long. All are vesti
buled, and doors at the end allow passengers to pass from 

one car to another while trains are in motion . They arE. 
furnish ed with all the conveniences of day coaches on 
steam roads and are of the most handsome and comfort
able design. A special mail and express car makes three 
round trips a day, but in addition to this the regular trains 
carry light express or packages where there is haste conJ 
cerning delivery. All cars are mounted on Barney & 
Smith , class H, trucks. These trucks are fully described 
and illustrated elsewhere in this issue. Four of the motor 

VIEW IN ANDERSON 

cars are equipped with two 50 h.p. Westinghouse motors 
to the car; the remaining ones have four 35 h .p. Westing
house motors each. This equipment is designed for a 
maximum speed of about 50 miles per hour, and the cars 
are making regularly from 45 to 48 miles per hour. It is 
the intention to purchase open cars for summer use pro
vided it is found that the open cars can be run at high 
speeds without interfering with the comfort of the passen
gers. 

The cars are equipped with the Christensen Engineering 
Company's air brakes, the controller being in the vestibule 
under the immediate eye of the motorman. The pressure 
is not controlled automatically, but by the motorman, who 
throws a switch to start the compressor whenever the indi
cator shows a pressure below a certain point. The cars are 
heated by Baker hot water heaters, and the W agenhalls 
electric headlight is used. 

The road is operated by means of the Ramsey signal 
system with turnouts about 3 miles apart. The Garl rail
way telephone is installed on the Anderson end with in
struments at the company's offices in Anderson, Alex
andria, Linwood, Summitville and Elwood. Along the 
line at intervals of a half mile are cut in boxes from which 
points the motorman, who carries in each car a portable 
telephone instrument, may report accidents. 

Power is at present furnished from the old power 
houses; the Union Traction Company will , however, erect 
a new power house, probably in the vicinity of Alexandria. 
A new steel car house, 150 ft. x 37½ ft., with 600 ft. of track, 
has just been completed at Anderson. The Union Trac
tion Company is now building another, 70 ft. x 200 ft., at 
Alexandria, with 1000 ft. of track. 

The officers of the Union Traction Company are: Chas. 
L. Henry, manager; Philip Matter, president, and Chas . 
Berry, superintendent ; of the Marion City Railway Com
pany, E li Halderman, president; W. C. McWhinney, gen
eral manager and superintendent. 
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Conduit Laying in New York 

D uring the past two months many of the important 
streets of New York, including Broadway, have presented 
a very busy appearance, while the installation of the electric 
feeder conduits fo r th e conduit railways has been carried 
on. As stated in the last issue of the STREET RAILWAY 
JOURNAL, three types of conduits are being installed by 
the Metropolitan Street Raihvay Company. The accorn-

COVERING THE PIPES W ITH CONCRETE 

panying views show the method of laying the McRoy con
duit, which has been adopted for approximately one-third 
the work of the Metropolitan Street Railway Company 
and for about half of the Dew work of the T hird Avenue 
Railway Company. 

This conduit 1s mad e of vitrified clay in 6 ft. lengths. 

2 ins. in thickness incloses the sides of the conduit and the 
top of the conduit is covered with at least 2 ins. of concrete. 
\Vhere one or more pipes are laid on top of each other, a 
thin layer of cement is placed between each course and the 

SHORING UP DURING EXCAVATION 

Joints are broken. In laying the pipes the adjoining ends 
fit closely and the pipe is held in perfect alignment by iron 
or steel dowel pins. These pins are 4 ins. in length and 
have a shoulder at their center to prevent them slipping 
into the dowel holes further than intended. 

The pipes are lined up on mandrels, and after each 

METHOD OF WRAPPING JOINTS CURVE CONSTRUCTION NEAR UNION SQUARE 

each section having four ducts. A standard four-duct con
duit is shown in side and end elevation herewith 

The conduit is laid on a foundation of concrete having 
a thickness of at least 3 ins. A-wall of concrete of at least 

length is so lined up and the joints made, each duct is 
tested with the mandrel to secure perfect alignment and 
continuity. These mandrels are made of wobd about 12 

ins. in length, of cylindrical pattern, and 3 ins. in diameter. 
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Fixed to the end of each is an eye to which is attached a 
handle made of ¾ in. iron and about 7 ft. long. 

T he joints are rendered watertight by covering them 
with a wrap made by thoroughly saturating a double thick
ness of burlap 8 ins. wide in hot liquid asphalt and wrap
ping it immediately arottncl the joints. Before applying 
the wrap it is co11sicle1·ed advisable to coat the ends of the 
conduit with asphalt to insure the wrap taking a firmer 
hold. Sometimes the j01nts are made by snbstituting 
cement for asphalt. \Vherever it is necessary to use lengths 
of pipe shorter than factory lengths, the cut ends are 
trimmed smooth and properly beveled at the duct opening 
and made to resemble the finished end of the factory 
lengths. 

The conduits as installed for the Metropolitan Street 
Railway Company are laid in a double tier trench 35 ins. 
in depth below the top of rail, except in special in stances, 
where it becomes necessary to avoid obstructions, mains, 
etc., and 7 ins. inside of gage line of track, extending out 
to a distance of 2 ft. or more accord ing to the number of 
conduits to be laid. They are then covered with about 
6 ins . of concrete, where practicable. In one place where 
the conduit was covered with but 2 ins. of concrete a 
loaded truck weighing about 30 tons passed over it. After 
a thorough examination the conduits were found to be 
absolutely unharmed, showing the enormous bearing 
strain of the conduit . 

The extension manholes are between 210 ft. and 410 ft. 
apart. These distances vary according to conditions. The 
minimum inclination of the ducts as laid from manhole to 
manhole is 4 ins. in 2IO ft. 

Some Fallacies Regarding Electrolysis 

BY ALBERT R. IIER.RI CK 

T he problem confronts the street railway manager. 
water companies, and in some cases the city officials, as to 
what must be clone to determine the existence and extent 
of electrolysis of underground pipes, as well as the best 
way to cure this disease. It might be said here that the 
clanger to water pipes and underground conductors from 
the return railway current is usually much less than is 
often stated, and while it would be equally erroneous to as
sume that no destruction of underground pipes can be 
caused by the railway circuits, such destruction is much 
more often local rather than general, is usually very slight 
in extent where it exists at all, and can always be prevented 
by comparatively inexpensive means if they are installed 
intelligently and with knowledge of the character of the 
evils which it is intended to overcome. 

We will consider first the physics of electrolysis and the 
physical conditions necessary for its existence in railway 
ground return systems; second, the electrical conditions 
that must be present; third, the electrical conditions that 
have often been assumed to indicate danger areas, and 
which do not indicate electro! ytic activity; fourth, testing 
methods to locate and define the paths of destructive cur
rents and the amount of current flow; fifth , the methods to 
prevent electrolysis, which have been assumed to be gen
eral panaceas, but which have only a specific and limited 
application, each case being a problem in itself and requir-
ing special treatment; sixth, the position taken by railway 
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SIDE ELEVATION AND SECTION OF PIPE 

The ducts are rodded by either a machine constructed 
for the purpose or by sections of rods which are screwed 
one to the other. The rodding with the use of the machin e 
can be accomplished very rapidly. In one of many in
stances 410 ft . were rodded in 1¾ minutes, or an average of 
250 ft. in a minute. The machine is worked from one end 
only. 

•• 
A Race Between a Deer and an Electric Car 

O n Thursday, NoY. 10, an electric car running between 
Camden and Rockland, Maine, met on the highway a deer 
,Yhich seemed to challenge the motorman to a race. When 
the car was withiri about a hundred feet of the deer, the 
deer turned around and started playfully on the run, wav
ing his tail in the air and shying at objects along the road 
very much like a horse. When the motorman let the car 
out at full speed, the deer got right down to work and ran 
a distance of about a thousand feet; when the car began to 
overtake the deer the latter gave up the race and ran into 
the woods. The passengers on the car, including the su
perintendent of the road , enjoyed this beautiful sight. 

••• 
The most practical method to pursue is to profit by the 

successful experience of others, and when we arrive at a 
point which we will consider will admit of improvement, 
then put our individual ideas into effect.-From paper read 
at the St. Louis Convention, 1896. 

and water companies, which frequent ly interferes with the 
proper methods of prevention. 

The electrolysis fami liar in laboratory work is the trans
ference of metal from one plate to another by a current of 
elec tricity, when immersed in the proper salt solution of 
that metal , but the electrolysis that occurs in the railway 
ground return s is of an entirely different character, 

The ea rth in which the metal is buried is an insulator, 
but it becomes a conductor by the absorption of moisture, 
and its resistance may vary from nine-tenths of an ohm to 
over a megohm per cubic yard , thi s resistance being varied 
by the amount of water and the solvent salts present. When 
th e current leaves a metallic surface, which is buried in the 
earth, it does not carry with it the decomposed metals, as 
m a plating bath, and deposit them on the cathode. In
stead they lie adjacent to the surface acted u pon, and when 
the metal is iron generally form oxides. These oxides in
crease the resistance to the flow of current , and, con
sequently, the resistance of the return circuits via the earth. 
This effect is actual as ·well as theoretical. It is often un
considered, but the gradual falling off of the current re
turned by the water pipe system can be noticed in roads 
where the ground returns are properly located and bond
ing maintained. The disastrous predictions made years 
ago regarding the destruction of piping systems by the 
railway return current have not been realized ; and this may 
be owing to the above condition of electrolytic currents 
destroying their own paths of'conduction. Some of the re-
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cent examples of electrolysis that have been unearthed 
have many appearances of having been formed at a very 
early period in the art of electric railroading. 

There are other changes effected when the current 
passes from one metal surface to another buried in the 
soil. It accumulates water at the negative and repels it 
from the positive plate. This flow of current also in
creases the capillary activity of the soil, and attracts water 
into the soil through which the current passes. This ac
tion increases as the current density increases, and reduces 
the earth resistance between two adjacent surfaces. The 
effects of this action can be seen when measuring the 
ground return resistance where the return is partly ef
fected through the earth. If under these conditions, as the 
measuring current is increased the total resistance of the 
ground return circuit is decreased. 

In England the British Board of Trade has limited the 
voltage that shall exist at maximum loading of the system 

20 
-

I 
.9 --

----.8 
..._______ 

"' 
.,._,,..,.."" .-........... I 

·' 
... .,,,, " ~ 

----s>,.~ 
~ ,6 ~ 

~ 0~ 

~ \ -~ ~ 
~ 

A ::, 

.,.~ \ \ 
~ \ \ 

.J 'I: 
~ \ .2 ::,. \ 

.1 ~ \ \ 
-- \ .., 

\ .I S) 

~ \ .!: l::i 

~ \ 8 ~ r1r.. , _ 

-~ ~ \ 
~ 

.6 ~ \ 
; 

I~ ~ -~ ~ -.... ~, 

,. 
I ·- - - p, TF.<. 

" 1•1YO /l •01s1 /IRE ,Y ,S~/t. 

'-I ,-~n, 

~ 

h'OVN.< . 

0 20 4o 60 ,o .too .120 .14<7 uo 190 

tion. Where sodium chloride is present in the electrolyte 
nascent' chloride will be left adjacent to the positive surface, 
which may have a further effect in the destruction of the 
surfaces undergoing electrolysis. The formation of these 
binary compounds by electrolysis in the electrolyte are 
very complex, and whether they are of much importance 
in underground electrolysis is still an open question. 

There is often a permanent difference of potential be
tween track and pipe with the power station shut down of 
from I-IO to 5-10 of a volt due to the earth battery formed 
by the masses of buried iron. In the presence of lead ser
vices or copper supplementaries, the potential is reversed 
from that found when the road is in operation, there being 
a storage effect. This earth current can be reduced in 
voltage to nearly zero on short-circuiting the water pipe 
and rail, but will rise again gradually on removing the 
short circuit. 

Danger areas are generally plotted by measurement of 
the potential difference between the pipes and the rail; 
those districts which show the pipe positive in potential to 
the rail, causing the current to flow from the pipe into the 
soil, are said to be subject to electrolytic action. The condi
tions which must exist to produce electrolysis are not de
termined from potential measurements only. A current 
must flow from the surface into a fluid in order that elec-

CO/YTIICT Rllt<;S, 

C Ol'ITACT SHOES. 

FIG. I FIG. 2.-APPARATUS FOR MEASURING CURRENT FLOW IN WATER PIPES 

to 4.5 volts when the pipe is negative to the rail, and 1.5 
volts when the pipe is positive in potential to the rail. Dr. 
J. A. Fleming in his paper read before the British Associa
tion shows that electrolysis can occur with voltage differ
ence of I volt or under, especially if soluble chlorides are 
in solution in contact with the positive plate. 

The voltage at which electrolysis commences depends 
largely upon the counter electro-motive force of the elec
trolyte. In pure water the voltage is 1.5, and in a IO per 
cent sodium chloride solution it drops to about .37 volt. 
Free ammonia, carbonate of soda, potash and the nitrates 
all tend to reduce below pure water the counter electro
motive force of polarization, and the water adjacent to these 
surfaces underground may be charged with any or all of 
these impurities. If the energy is sufficient, this water may 
be decomposed, leaving the oxygen adjacent to the sur
faces from which the current flows; or in the case of am
monia it leaves nitric acid as a biproduct of the decomposi-

trolytic action be set up. It follows that the higher the in-· 
sulating properties of the soil in which the parallel con
ductors are buried, the higher may be the potential that 
can be maintained between them, and the less will be the 
current flow that produces electrolysis. When the soil be
comes an insulator, the potential will become a maximum, 
and there will be no electrolytic action. So it is evident 
that the criterion of potential differences is not one by 
which electrolytic activify should be gaged. 

In estimating the damage done by electrolysis regarding 
the amount of iron decomposed, the data is obtained from 
laboratory determinations, and applied in this way: Sup
pose the leakage current from the pipes amounted to 100 

amps. and this flow was maintained for 20 hours per day, 
365 days per annum. We find in the text books that one 
ampere flowing for one hourwill decompose approximately 
one gramme of iron. Now on this basis, we multiply our 
100 amps. and 20 hours and 365 days, which gives us the 
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g rammes lost per annum, which in this example is 73,000 
grammes, or r6 ro lbs. But we have to consider the whole 
loss. This current leaving the rai l surfaces decomposes 
the iron rail as well as the water pipe surfaces, so we 
have to at least double the above weight to get the total 
damage: furth er than this , thi s current also may be shut
tl ed back and forth from rail to pipe, which would result if 
there were high resistance sections on the water pipe par
alleling the railway return ; so we can again multiply the 
above result by two, and arrive at 6440 lbs. per annum 
\\ ithout being out of the bounds of reason. This is an ex
cellent determination for the purpose of selling a bond, or 
disturbing· public peace, and one of the many scientific fa l
lacies th at a practical railway man has to endure. 

The rate of decomposition with a new plate in fresh 
earth, especially if there are secondary reactions from any 
salts held in solution, will be higher than the laboratory 
constant . This value will gradually fa ll per unit of current 
fl ow with time, due to the insulating of the surfaces acted 
on by the products of electrolysis. F ig. r gives the 
weights decomposed per ampere hour, where two plates 
each having IO sq. ins. are buried in earth taken from 
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FIG. 3.-DIAGRAM OF CONNECTIONS FOR MEASURI NG 

FLOW IN PIPES 

Broadway, New York City, and 6 ins. apart. Moisture was 
maintained at r r per cent , and the duration of the test was 
180 hours. A test of sand moistened with sodium chloride 
fell much less rapidly. It will be seen that the amount of 
metal destroyed depends upon the condition of the surfaces 
acted on. Th ere is again another condition that may arise 
where the current fl ow and moisture are both in evidence, 
yet without electrolytic action, for the reason that a certain 
energy must be expended at the surface, at which elec
trolysis takes place, and with a g iven current and surface 
the voltage has to exceed a given value before the metal 
~urface is effected . Again, if thi s current rapidly changt>s 
its direction, no electrolysis takes place. 

As each case is a special problem, a solution can only be 
g iven after careful diagnosis. The special methods which 
I have used for these tests, from which the true condition 
underg round can be determined, are made as follows : 

TO MEASU RE A CURRENT FLOW IN A WAT E R PIPE 

Have two leads, one a No. 6 and one No. 14 B. & S. flex
ible insulated copper wire each 800 ft . long, and taped 
every 5 ft. to keep them together ; also a reel mounted on a 
cradle so it can be carried by two men, and on this stand 
can be arranged a place for the instruments ; the inside 
ends of the leads on the reel should be brotwht out as 
shown in ~ ig. 2. Other apparatus requisi tes are : n ampere
meter havmg two scales (4 amps. and 40 give the best 

ranges for this test), also a voltmeter to read r volt and 12 
volts full scale. For connections use a joiner 's clamp hol
lowed out as shown in Fig. 2 and lined with amalgamated 
iron. These can be adjusted to fit the projection to any 
plug. 

The connections are made as shown in Fig. 3. The 
clamps are put on one water plug after the surface of con
tact on the plug has been filed so good contact is made. 
The No. 14 lead is connected to one side of the clamp, and 
the No. 6 lead to the other. Leads are then taken to the 
adjacent plug and connections are made to it in the same 
way. The amperemeter is inserted in the No. 6 lead, and 
the voltmeter in the No. 14 lead. The reading should first 
be made with the ampere lead open. This will give volt
age drop on the water pipe, say this is r .2 volts. Then 
close the current through the amperemeter and read cur
rent and volts. Supposing the volts had fallen to o.S and 
amperes were 6, the loss in drop on the pipe is due to the 
current being diverted through the No. 6 lead. Then, if 
6 amps. produce .4 volt drop, the total amount flowing to 
produce r .2 volts is r8 amps., which is the current flow 
sought. The resistance of the/ earth for such short dis
tances can be neglected. 

A high voltage which falls ·with little current flow when 
the amperemeter circuit is closed shows a discontinuous 
pipe or bad joints. A low voltage with little change and 
large current flow when the amperemeter circuit is closed 
indicates that adjacent but not connected water pipes are 
connected together for test. A current flow in adjacent 
sections of pipe increases toward the station, where re
ceiving current from the soil, and the current flow de
creases where the current leaves the pipe. The current 
flow in the water pipes may be in the reverse direction 
from the flow in the rails; the reason for this can be found 
by studying the piping plans. 

TO FIND THE CURRENT FLOW FROM RAIL TO WATER PIPE AT 

ANY POINT 

Connection to the water pipe can be left on and connec
tion made to the rail with the same kind of clamp, which if 
made like sketch will pinch the tram of the rail and make 
contact. In the ampere leads for this test is inserted a 
20-ohrn calibrated rh eostat. The purpose of this is not to 
disturb the current flow and divert it through the water 
pipe connection, which would be the case if a short circuit 
was established between the rail and pipe. When the 
rh eostat with 20 ohms is in circuit, and this circuit is 
closed, the following changes may be noted: If on closing 
the ampere~eter lead the potential falls to zero, then there 
is only a moist earth leak between the rails and pipe. If 
the rail is positive, the connection is between the ob
sen rer and the station; if negative, it is located further from 
the station than the observer. Blind ditches , spots of 
q_uick-sand and leaky sewers will give this kind of connec
tion. If the voltage falls when the resistance is cut out of 
the rheostat. cut out resistance still further until the volt
age is just one-half of what it was when the ampererneter 
lead was open. then the resistance from rail to oTotmd i, b ~ 

the same as the resistance inserted. The rheostat should 
have a tapering capacity on 20 volts from 20 amps. on the 
first step-dovvn . If tht voltage is not effected by this con
nection, note the current flow: now cut out resistance and 
again note current and the resistance cut out. Suppose in 
the first case there is .2 amp. flowing, with 8 volts differ
ence of potential, which g ives 40 ohms. Now reduce th e 
rheostat resistance to ro ohms; the current flow increases 
to .266 amp.: then the resistances in the two cases are 40 
and 20 ohms; subtracting the rheostat R in both casts 
leaves 20 ohms for the pipe return resistance at this point. 
For these connections see Fig. 4. 
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Measurements made where a varying current flows 
through the earth are only approximate, as the earth con
tacts rise in resistance as the current density falls. The 
change in resistance is again dependent on the amount of 
water in the soil at the time of test. In this test all rails 
should be connected together to get the full contact rail 
area, as shown in Fig. 4. These tests have been made so 
fa r with the current circulating in the returns. This may 
vary considerably. Several things may be learned by 
these variations. Watch the voltage and current when a 
car approaches. W hen at that part of the piping system 
where the rail is positive to the pipe, there will only be an 
increase of potential between the pipe and rail; when in the 
zone between the positive and negative rail areas the polar
ity will change when the car passes beyond, and when in a 
location where the rail is negative to the pipe the potential 
will remain unchanged in sign when the car passes. 

METHOD OF DETER::\IINI NG THE RELATIVE VALUE OF TH E 

DIFFERENT R AILS AND PIPING AS R ETURNS 

Use a six-way shunt and a barrel water rheostat. One 
shunt carries all the current from the water rh eostat and 
enters a bus, to which is attached five shunts; one shunt is 
connected to each rail , and one to the water plug. Two 
amperemeters are employed (see F ig. 5) in this test one to 

FIG. 4.-DIAGRAM OF CONNECTIONS FOR MEASURING 
FLOW FROM RAIL TO PIPE 

read from the main shunt H , the other can be connected to 
any of the shunts C, D , E, F, G at will . The current will 
now split up from this bus in the same relation as these re
turn conductors bear in their conductivity to each other: 
open bonds and dead rails over the sections of track can be 
located in this way. This is an important test , for it is 
often the case that local electrolysis is caused by a fe.v 
open bonds in a section , and no cross bonds to connect 
around open joints . 

The above methods can be varied to investigate any of 
the peculiar conditions that arise with two conductors 
buried and partially connected by a semi-conductor. A 
preliminary investigation of the water pipe plans and the 
rail return system is necessary in order to lay out the best 
methods of proceeding with the tests in order to locate th t> 
paths taken by this-underground current. 

The following data may be of use: 
A 9-in. rail presents 1390 sq. ft. of contact per IOOO ft. with the earth 
A 7-in. rail presents II IO sq. ft. of contact per 1000 ft. with the earth 

A 5-in. rail presents 96o sq. ft. of contact per IOOO ft. with the earth 
A 3-in wrought iron pipe weighs 22 lbs. per yd. approx. res. 

per y·ard .. ... .......................................... 000096 
A 4-in wrought iron pipe weighs 31 lbs. per yd. approx. res. 

per yard. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . .000064 
A 6-in wrought iron pipe weighs 62 lbs. per yd. approx. res. 

per yard. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .000035 
A 8-in wrought iron pipe weighs 94 lbs. per yd. approx. res. 

per yard. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .000023 
A IO-in. wrought iron pipe weighs 120 lbs. per yd. approx. 

res. per yard ........................................... 000016 
A 12 in. wrought iron pipe weighs 16.i lbs. per yd. approx. 

res. per yard ........................................... 000013 
A 14-in wrought iron pipe weighs 194 lbs. per yd. approx. 

res. per yard .... .............. .. . ...................... 000010 
A 50-lb. rail measures apprnximately .0048 ohms. per 1000 ft. 
A 60-lb. rail measures approximately .0040 ohms. per IO00 ft. 
A 80-lb. rail measures approximately .0030 ohms. per IO00 ft. 
A 90-lb. rail measures approximately .0026 ohms. per 1000 ft. 

These resistances vary largely with the percentage of carbon in 
the steel of the rail. 

Unfortu'nately, up to date there is no panacea, as each 
problem contains within itself a new combination of condi
tions requiring special treatment. The numerous condi
t_ions which effect this underground trouble may have such 
relations to each other as to make electrolysis in any indi
vidual case a menace or a myth; and it is impossible to pre
dict, without a test and thorough examination, what is tak-

FIG. 5.-DIAGRAM OF CONNECTIONS FOR MEASURING 
RELATIVE VALUE OF RETURNS 

ing place. Cases of strictly local electrolysis have been 
assumed to be of the general type, while electrolysis occur
ring over extended areas has not been evident until 
serious damage was done. Then again in the case of a 
water company, an increase in leaks has been attributed in 
several instances to electrolysis, when an increase of water 
pressure was responsible, there being no electrolysis. So 
it goes. 

The methods that have been employed for its prevention 
are the interconnecting of the rail and pipe to a common 
ground return. This should be ample in section to carry 
the current back to the station without causing sufficient 
drop at maximum load in the return conductor to cause a 
current circulation between pipe connections. A frequent 
cause is found in the ground return feeders themselves. 
They are very rarely of the proper sectional area to bring 
in the current to the station without excessive drop, and 
they are not connected to the rails at points which give 
them fairly equal loading, causing water pipes to perform 

\. 
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the function of an equalizer, and this is one of the most 
fruitful causes of electrolysis . Ground plates are again 
considered as a ground return, but they are generally 
found carrying practically no current after a few months" 
service. 

Another method has been to keep th e water pipe system 
at a lower potential than the rails: this will cause th e cur
rent to flow from the rails to the water pipe, making the 
water pipe system a sump for all stray currents, transfer
ring all the electrolysis to the rails . But th e objection in 
practice to this system is that electrolysis takes place more 
rapidly where the current density is greatest, and thi s 

. method focus es the action of electrolysis on exposed bond 
wires and supplementary ground returns buried in th e 
earth. As a result the bond wires will quickly be eaten 
away, where exposed, and the return circuit will be opened. 
This method, therefore, should never be attempted where 
the bond wire is small and the current carried by the rail 
return is large, since, as stated, it will open up th e bonds 
due to this local electrolysis of the bond. 

This method also increases the current flow in the piping 
system and i11creases the destructive action at the pipe 
joints. But if the generator , placed between the water 
pipe and rail return, would cause a low potential alter
nating current to be maintained between the rails and pipe 
from .a theoretical standpoint, it would certainly prevent 
electrolysis, but whether it would be satisfactory in prac
tice has not yet been determined. 

Mr. Parshall in the Dublin Railway return system uses 
boosters on the rail returns, which compensates fo r the 
losses in these returns, and the return feeders are con
nected to the rail at points selected, so the potential differ
ence will not exceed the Board of Trade regulations. 
These boosters are excited by the current which is fed into 
the system, and in this way the boosting effect is auto
matic, and falls and ri ses with the loading on the system . 

The water companies have attempted to protect them
selves by painting the piping with several coats of asphalt 
paint, with great hopes of preventing electrolysis ; but 
where these pipes are buried in city soil charged with gases 
I have noticed after six months that all signs of paint had 
disappeared, and I suppose the insulating properties also. 

Another attempt is to introduce insulating joints in the 
water pipe main ; but to introduce a few joints in an af
fected location leads to more trouble than it cures, for the 
current will produce local electrolysis around these in
sulated joints. But if insulated joints, such as a rust joint 
in a pipe, are introduced in every ten lengths of pipe, it 
breaks up to a large extent the pipe as a conductor sys
tem, for the water pipe will only carry the current back to 
the station in the ratio that its conductivity bears to that of 
the ground return of the railway. 

It may be found after making a test of the water pipe 
system that it is not advisable to attempt to use it as a re
turn, even where permission is granted, because the water 
pipe is not laid out or connected togeth er electrically to be 
depended upon as a continuous conductor system. 

One very troublesome condition, occurring frequentl y 
in the older water pipe systems, is where the pipes are 
cement lined, that is, made by moulding a sheathing of 
cement on the inside and outside of a thin sheet iron pipe, 
and where more recent extensions to the water works sys
tem are made of steel, iron or cast iron pipe. This mixed 
system of piping makes it next to impossible to hold joints 
and services where the current flows from the iron to th e 
cement piping, and a connection at the power station under 
this condition of piping would be the worst thing to do. 
Again, the connection to a long lateral pipe from the main, 
especially if this pipe was supplying water to the station , 

would be both poor engineering and an unsatisfactory con
nection. In a case of this kind the return current corroded 
out two joints in the water supply pipe to the station in six 
weeks after the connection was made. 

Gas pipes are not so generally affected, for the medium 
th ey convey is an insulator, and the joints in this piping 
tend to destroy their usefulness as an auxiliary return . 
But th ese pipes sometimes lie in a position to bridge two 
parallel water pipes where a considerable difference of po
tential exists. Here local electrolysis takes place, and 
under these conditions the gas pipes are usually found to 
fail. L ead covered cables underground also catch a return 
current. The simplest solution of this trouble is to tie 
their sheathing together and connect them to a metall ic re
turn to the station, and as an additional precaution it is 
wise to tie these sheathings together at several man-holes 
along the route where these cables are paralleled by the 
railway system. Ventilation of the ducts will also reduce 
this current, as it generally seeps in through surface leak
age. 

Another case discovered was where poor insulators were 
used fo r the feeders and iron poles for the construction. 
After several poles had broken off at the surface of the 
earth an examination was made. It was found that the 
iron had been eaten away by the leak current, in wet 
weather, escaping through the light covering of earth over 
the cement foundation, and reducing the strength of the 
poles where they had to bear the greatest strain. 

T he test of a number of systems shows that over bridges 
and railroad crossings it is very hard to hold bonding at 
these places. The bonding should here be reinforced by a 
supplementary, especially where the bridge is iron, as these 
points show up to be weak spots in a track return system. 

I t is not difficult as a rule to prevent electrolysis where 
freedom is given to use th e best method for the special con
ditions and where both parties take the matter up in a 
spirit of equity: but where there is an unreasonable posi
tion taken by either party, the problem becomes compli
cated. The railway peopl e on the one hand will denv 
there is any trouble from electrolysis, while the compani;s 
owning the piping system attribute all the depreciation and 
underground troubles to this cause. Then, again, one 
company will not allow any connections to be made, and 
another company will require connections to be made to 
the water pipes, and sometimes specify where these con
nections shall be made, and if their judgment has been at 
fault , electrolysis may be greatly increased. Another case 
arose where two competitive railways were operated in one 
town ; neither fo r a long time would relieve the water com
pany fo r fear of improving the ground return of its com
petitor. Again, where two companies were jointly operat
ing with the piping system as a ground return, they took 
the ground that the extent of their individual damages 
could not be proved, consequently they were not liable. 

F or the rai lway company to possess full knowledge of 
the conditions that are existing in its ground return cir
cuits places them in possession of data from which can be 
easily deduced the best possible means to prevent fu rther 
trouble from electrolysis, and of increasing the efficiency 
of the conductor system, as the energy fri ttered away in th e 
earth could with economy be employed to do useful work. 

•• 
O ne of the advantages of the transfer system is that it 

induces a great many people to travel for fresh air, making 
as long trips as they can into the suburbs. It tends more 
than anything else to build up the suburbs, and I think 
that every one will recognize that it is of very great im
portance to street railway peopl e to build up the suburbs. 
- From address at the Montreal Convention, r895. 
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Report of Committee on Standard Rules and Regulations 
for the Guidance and Government of Employees 

The committee on standards of the American Street Railway 
Association has issued the following report: 

Columbus, Ohio, Oct. 13, 1898. 
To the American Street Railway Association: 

Gentlemen: Your committee appointed to prepare standard rules 
and regulations fo r conductors and motormen beg leave to submit 
for your consideration the following report : 

So far as possible it has been the aim of your committee to sug
gest only such rules as are applicable to the largest number of 
street railway systems, and which experience has shown to be of 
value. No attempt has been made to suggest rules especially ap
plicable to street railways operated by horse or cable power, as 
roads of this class are few in number and rapidly passing out of 
existence. 

Minor details of punishment for neglect of duty or infraction of 
rules are likewise omitted, as these are largely controlled by local 
<:onditions. \Ve ·would suggest, however, that punishment involv
ing suspension from duty be made as infrequent as is consistent 
with good di scipli ne. 

Careful examination has been made of a large number of rul e 
books of various railway companies, and such features as seemed 
most <l esi rable have been to some extent included in this report. 

No especial claim is made for ori ginality and no attempt has 
been made at elegant phraseology. It has been the aim of the 
committee to state all rules in a clear and explicit manner and to 
include none which are not essential. 

Your kindly critici sm and suggestions are asked on rul es and 
suggestions which follow. Respectfully submitted, 

. E. C. FOSTER, 
IRA A. M'CORMACK, 
W . F. KELLY, 

Committee. 

GENERAL REQUIREMENTS 

In order to secure the best service and exclude many undesir
able applicants, there should be a standard of physical require
ments, and all applicants should be rejected who fail on any of the 
required points. 

Applicants for position as conductor should not be less than 5 
feet 8 inches, weight 160 pounds, sound hearing, heart and lungs, 
good eyesight without the use of glasses, not crippled in hands, 
arms or feet, have no venereal or constitutional disease, and be be
tween 24 and 40 years of age. 

Applicants for position as motormen or gripmen should con
fo rm to the same standard in all respects except weight, which 
should be not less than 175 pounds. 

Applicants for any position on the car should have a fair com
mon school education, be able to read Engli sh intelligently, sign 
th eir name legibly and perform simple arithmetical operations; 
should be of temperate habits and not addicted to the use of 
liquors, frequenting saloons, gambling houses or houses of ill
repute. 

Before entering sen-ice applicant 1: hottld present a certificate 
from company's examining physician, stating that he conforms to 
the standard as regards physical requirements. 

All applicants should be required to file a written testimonial 
from some reputable citizen as to honesty and good character. 

It is rarely advisable to employ more than one from the same 
fami ly or those nearly related. Employees should not be permit
ted to recommend others for employment. 

All desi rable applicants should be accepted only on trial and 
should be placed in actual service, without pay, under the instruc
tion of skilled and competent employees, for a period of one to 
two weeks. During the period of instruction, the instructor 
should receive in addition to his dai ly wages 25 to 50 cents pe:r 
<lay, as an incentive to careful instruction. 

All instructors should make a written report of the number of 
<lays the new recruit has been in their care, and state whether or 
not he is, ·in their judgment. qualified to discharge the duties of 
conductor or motorman. This report should be placed in the 
hands of the division forema n and should be indorsed by him and 
sent to the superintendent of transportation. 

Before placing the new employee in charge of a car he should 
he examined by an inspector , to determine whether or not he is 
sufficiently familiar with the duties he is about to undertake. H 
he is to enter upon duty as a conductor. he should be careful! v 
questioned as to the detail ed duties of his work, as well as hi·s 
duties to the traveling public , reporting- accidents, etc. If he is to 
be a motorman or gripman, he should have a fairly intelligent con 
ception of the machinery entrusted to his care, know what results 

will follow .from improper operation and how to remedy such 
minor troubles as may occur in its operation. If he is not clear in 
his conception of these points he should be sent to the shop for 
furt her instructions, and not permitted to have charge of a car 
until his shop instructor has certified to his fitness on these points. 
After all this instruction, if he is not a man of steady nerves and 
cool judgment and quick decision, he should be rejected. 

All employees should make a deposit of at least $10 for the 
badge furnish ed them, and $20 for cost of uniform. 

A ll new men should be assigned to the "extra" li st and never be 
placed on a regular run in preference to men older in the regular 
service. This rule should be inflexible and no favoritism per
mitted. 

Promotions to the regular ranks should be made from the extra 
li st solely on merit and not on account of priority of employment. 

GENERAL NOTICE 

The safety of passengers is of the first importance, and all opera
tions of working, repairing or constructing this road must be sub
servient thereto. To this, with the regularity and punctuality of 
the cars and the comfort and convenience of the passengers, all 
work must be entirely subordinate. 

It is of the utmost importance that proper rules for the govern
ment of the employees of a railroad company should be literally 
and absolutely enforced in order to make such rules efficient. Ii 
they cannot or should not be enforced, they should not exist. Of
ficers or employees whose duty it may be to make or enforce rules, 
however temporary or unimportant they may seem, should keep 
this clearly in m'ind. If in the judgment of any one whose duty it 
is to enforce a rule, such rule cannot or should not be enforced, he 
should at once bring it to the attention of those in authority,. 

All employees are required to be polite and considerate in their 
intercourse with the public. The reputation and prosperity of a 
company depends upon the promptness with which its business is 
conducted and the manner in which its patrons are treated by its 
employees. 

GENERAL RULES 

I. The rules herein set forth apply to and govern all roads op-
erated by the ...... . . ........... ... ..... Company. 

They shall take effect ...................... 189 .. , and shall su-
persede all prior rules and instructions, in whatsoever form issued, 
which are inconsi stent therewith. 

2. In addition to these rules, special instructions will be issued 
fro m time to time, as may be found necessary, and such instruc
tions, whether in conflict with these rules or not, which may be 
given by the proper authority, shall be fully observed while in 
fo rce. 

3. The head of each department must be conversant with the 
rules, supply copies of them to his subordinates, see that they are 
understood, enforce obedience to them, and report to the proper 
officer all violations and the action taken thereon. 

4. Every employee of this company whose duti es are in any 
way prescribed by these rules, must always have a copy of them at 
hand, when on duty, and must be conversant with every rule. 
They must render all the assistance in thei r power in carrying 
them out, and immediately report any infringement of them to the 
head of the department. 

5. The fact that any person enters or remains in the service of 
the company will be considered as an assurance of willingness to 
obey its rules. No one will be excused for the violation of them, 
enn though not included in those applicable to his department. 

6. If in doubt as to the m eaning of any rule or special instruc
tions , application must at once be made to the proper authority 
for an explanati on. IGNORANCE IS NO EXCUSE FOR 
NEGLECT OF DUTY. 

7. All employees will be regarded as in the line of promotion. 
advancement depending upon the faithful discharge of duty and 
capacity for increased responsibility. 

8. Disobedience of orders, violations of rules, or neglect of 
duty will always be considered sufficient cause for dismissal. 

9. If an employee should become incapacitated by sickness, or 
other cause, the right to claim compensation will not be recog
nized. An allowance, if made, will be a gratuity justified by the 
circumstances of the case and the previous good conduct of em
ployee. 

ro. The use of intoxicating drink on the road, or about the 
premises of the corporation. is STRICTLY FORBIDDEN. No 
one will be employed. or continued in employment, who is known 
to be in the habit of using intoxicating liquor. SMOKING OR 
CHEWTNG TOBACCO by an employee while on duty IS FOR
BIDDEN. 

11. When an employee is discharged from the company's ser-
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vice he will not be re-employed without the consent of the officer 
who dismissed him and that of the head of the department from 
which he was discharged. 

12 . Employees when leaving the service of the company must 
sig n receipt for their final pay, and return to the company all the 
company's property with which they have been entrusted. 

13. No employee will be allowed to absent himself from duty 
without special permission from th e head of the department in 
which he is employed, nor will any employee be allowed to engage 
a substitute to perform his duties while he is absent. 

14. Employees must wear the prescribed badge and uniform 
while on duty. 

15. DAMAGE TO PROPE RTY-Every employee of the 
company will be held responsible for care and protection of the 
property of the company coming into his hands, and any damage 
caused by neglect or carelessness of such employee will be charged 
to his account. 

B E L L SIGN AL R U LES 

CONDUCTORS TO MOTORMEN : 
r. One tap of the bell is the signal to stop at the next crossing 

or trolley station, whichever comes first. 
2. Two quick taps of the bell is the signal to START. 
3. Three quick taps of the bell WHEN CAR IS STANDING 

is the signal to BACK. 
4. Three quick taps of the bell when car is RUNNING is the 

signal to stop immediately. This signal should be used to prevent 
accidents, or when trolley is off the wire. 
MOTORMEN TO CONDUCTORS: 

r. Two quick taps of the signal bell when the car is R UN
NING is the signal to conductor to SET REAR BRAKE. 

2. Three quick taps of the bell when the car is STA NDI N G is 
notice to the conductor that the car must be BACKED. 

3. Four quick taps of the bell is the signal for the CO N DUCT
OR'S AID. 

4. A succession of quick taps of the bell is the signal that the 
trolley pole has left wire. 

5. Signal conductor by one bell for each passenger boarding car 
by front platform. 

SPECIAL: YOU MUST KEE P YOUR H A ND O FF TH E 
BELL CORD UNTIL ALL P A SSENGERS ARE SAFELY 
ON OR OFF, A ND NEVER SIGNAL CAR TO STA RT 
UNTIL CERTAIN THAT IT IS SAFE T O DO SO. 

DEPOT MASTER S 

Depot masters report to and receive instructions from their su
perintendent. 

They will have charge of the depot, and the company's property 
at which they are located, and of all the persons employed there
in, unless otherwise instructed. 

They will be held responsibl e for properly conducting the com
pany's business, and the safety of the property entrusted to their 
care. 

They must attend to the proper arrangement of cars, and see 
that they leave promptly on time, and that all cars are properl y 
cleaned, heated, lighted and inspected. 

They must be familiar with the RULES, REGULATIONS and 
REQUIREM E NTS of the service, and see that depot employees 
are prompt and efficient in the discharge of their various duti es. 

They must see that conductors and motormen are ready for duty 
a t the time required , and are provided with all the appliances 
necessary for the safety and proper managem ent of the cars. 

They must preserve order about the depots, preventing con
fusion, delays, lounging. drinking of liquors and eatin g in cars. 

They must not allow conductors and motorm en to go on duty 
unless they present a cleanly appearance and are properly uni 
fo rmed. 

They will report to their superintendent any rudeness , incivility 
o r any violation of the rules and regulati ons that may com e under 
their observation. 

They must require all employees to deliver at their office all ar
ticl es left in the cars by passengers. Th ey must see that the date 
and finder's nam e is marked on each article, and forward same to 
the "Lost Property Department at the Main Office," where ali 
persons applying for same should be directed. 

No transfer of cars or property shall be made from their depot 
without a written order from proper authorities, and they must im
mediately notify their superintendent when the transfer is made. 

They must sec that all the blank forms and reports used in the 
transaction of the company's business are properly fill ed out and 
forwarded. 

They must see that th e conductors turn in their money, tran sfer 

tickets, etc., to the receivers at the depot, and should any 'Con
ductor fa il to do so, they m ust call him to an account at once. 

T hey must see that the daily reports of conductors and motor
men are properly made out, and that the correct number of trips 
run du ring the day be accounted for. 

They will see that all shorts are collected and returns made as 
directed by the accounting department. 

T hey must not permit a car to start from depot with a conductor 
or motorman who is under the influ ence of liquor, or unfit for 
duty, nor fail to repo rt such occurrence at once to the superin
tendent. 

They must arrange to be notified in case of fire, blockade or 
severe storms, and must go at once to the place and take charge oi 
the operation of the lines until the arrival of the superintendent. 

I n case of snow storms, they must arrange for snow plows and 
sweepers to be run, and the lines kept open. They must arrange 
to sand the rail when necessary, giving special attention to g rades, 
junction points and surface railway crossings. 

Any defects in track or overhead wires or holes between or near 
our tracks m ust be reported to proper authority at once, and 
necessary precautions taken to avoid accidents. 

RECEIVERS 

They will report to and receive their instructions from the di
vision super intendents; they will obey the orders of the depot mas
ter and comply with instructions received from the accounting de-
partment. 

INSPECTORS 

r. I nspectors report to and receive instructions from their su
perintendent. 

2. They will be assigned to different lines, and will see that cars 
are operated on schedule time, and properly spaced, and must 
have at all times while on duty a copy of the RULES and REG
ULATIO N S governing EMPLOYEES. They must be con
versant with every rule, render all assistance in thei r power in car• 
rying them out, and report any infringement of them to their su
perintendent. 

3. T hey must have a copy of the time-table and be famili ar with 
the rnnning t ime and time points. T hey will take charge when 
blockades occur, and removement of cars will be under their direc
tion, except when superior officer is in charge. 

4. They will confer with their superintendent in regard to the 
operation of the time-table, and bring to his notice such changes 
that in their judgment the service requires. They must keep them
selves info rm ed of any entertainm ents, exhibitions or gatherings 
at churches, theaters or halls along the line, and bring the same to 
the notice of their superintendent in time for him to make ar
rangem ents fo r the proper handling of the same. At all times 
endeavo r to improve the se rvice. If anything comes to your at
tention which in your opinion would tend to do this call it to the 
attention of your superintendent at once. 

5. They will m ake fr equent examinations of the "bulletin 
boards" and keep themselves informed of all instruction s issued by 
the officials of the company, and see that they are complied with. 

6. They have authority to relieve conductors and motormen 
from duty on the road on account of sickness or any other cause 
that woul d prevent them from properly doing their duty. 

7. The condition of the cars as to whether they are properly 
cleaned, heated, ventilated and lighted, should be noted, and see 
that all signs are properly displayed. 

8. When a car becomes disabl ed have the following car push :t 
to the first turn-out and transfer passengers to the next car of the 
same line. After the delayed cars have been passed, have it haul ed 
to its prop er depot. W hen a car is being pushed, run slowly and 
with proper care, and see that the reversing switch of the disabled 
car is set in the direction that the car is moving. 

During rush hours they mnst remain on the part of the line as
signed to them, ~nd must not leave unless it is absolutely neces
sary to take a car to the depot. 

9. If any buil dings are to be moved across the tracks, or ii 
there are any excavations to be made under or at the side of the 
tracks. the same must be reported to the superintendent at once. 

I n the event of a snow storm, whether on or off duty, they must 
place themselves in communication<t with their superintendent at 
once. who will advise them as to the time their services are re
quired. 

JO. They must be fami liar with the transfer points of all lines , 
and also the names and location of streets on or near which our 
lines run, so that th ey can give intell igent information to the trav
eling public when asked. 

rr. T hey will report all defects in track or overhead work to 
their superintendent. 
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I n case of break in the overhead line, o r SP\'"ious derailments o f 
cars, you will at once notify th e nearest emergency station, stating 
cause and location of trouble. 

When necessary to call out emer gency crews, use the nearest 
telephone. Should it happen to be "pay station," ask for a receipt 
and turn sam e over to your superintendent, who will refund the 
amount paid. 

12 . T hey will make a carefu l count of the passengers on every 
car they board. and com pare same with the REGIST E RS. In 
case of any di screpancy they will take f:>a me up with the conductor , 
and han the matter satisfa ctorily explained at the time, reporting 
the occurren ce to th eir superintendent. 

13. Each inspector should be suppli f: d with the following equi p-
ment : 

O ne pai r of pli ers. 
O ne pair oi rubber glons. 
O ne screw driver. 
O ne small monkey wrench. 
A number of fuses; also clips for ove rh ead wire. 
P lugs fo r conn ecti ons of electric lights; also t en fee t of in 

sul ated wire, to be used in case of grounds or cars olf 
the track. 

I 4. L et the conductors and motormen know that you desire to 
aid them. Be careful and avoid giving offense when calling their 
attention to any neglec t of duty; also, refrain from all unnecessary 
conversati on with employees on duty. 

15. Inspectors should be fa miliar with the different types 0f 
motors and controll ers, and be able to remedy slight defects occur
r ing on the road. 

r6. They should give special att ention to sandin g the track on 
hill s. junction points and t erminals, when the rail is in a slippery 
condition , and must see that switches and grooved rail s on curves 
me kept clean. 

W hen accidents occur , they will ass ist the conductor in obtain . 
ing th e names of witnesses, so as to avoi d unnecessary delay : also. 
get any in formation which you think would be benefi cial to th ,· 
company. vVhenever an accident occurs under your ob servation. 
or of whi ch you may learn , it will be your duty to go at once to th e 
nearest t elephone station and noti fy the claim department, g ivin :; 
all the fact s as fa r as yon are able to procure them; in addition to 
this, you wi ll make out a written report on th e regular "acciden t 
blank" and see that the same is forwa rded to the claim <lepart
ment. It is very impor tant that there be no exceptions to this 
rule, however sli ght the accident may appear to be at th e tim e 
Even if the in.l ured person seems to be entirely at fault and th e in
jury seems to be but sli ght, you arc to make a full report as state<l 
above. T his must in all cases , if you can obtain the info rmation. 
include the numb er of th e car. the name of the motorman and 
conductor , together wi th th e names of such wi tnesses as you may 
be able to discover. 

Ij. \Vh en a fir e occurs that interferes with the operation of the 
car~. the T E R MI NA L DEPOTS O F TH E LI N E S AFFE CTED 
must be notifi ed; also , the EMERGENCY CR E WS O F T HAT 
DISTRI CT. 

18. You will be instructed by your superintendent at what 
points and under what condition delayed cars will be turned back 

19. Should the armature, terminal wires, brush holders , brush 
or any part of the motor b reak, cut out the motor so disabl ed. 

Never attempt to cut out a motor while a ca r is in motion or the 
current on. 

N ever carry _any metal of any kind in the upper., pocket for in 
bending over it is likely to fa ll out and drop on motors. ' 

2 0. I n case of storms. when it is noticeable that the power 1s 
begin ning to run low, in all cases shu t off the heaters to the first 
not_ch , and in case the power continues to diminish cut them om 
entirely. 

2 1. MAIL AND PARLOR CARS : Inspectors must do 
everything in their power to faci litate the movement of these cars. 

GENERAL RULES FO R COND U CTORS A ND M O T OR
M EN 

I. Conductors and motormen report to and receive th eir in 
~tru ctio~s from their superintendent. They must also comply with 
mstruch ons of depot mas ter , starters and inspectors. 

2 . Wh~n first appointed conductors and m otormen are to serYe 
as extras m turn according to time of appointment. 

3- Conductors a1,d_ motormen must be neat and clean in ap
pearance, wear the_ umform and badge prescribed by the company, 
and ha: e a watch m good running order, which must be kept ex
actly with the clock at their depot. T he uniform buttons furnished 
conductors and motorm en will remain the property of the com
pany and must be surrendered when they leave the service. 

4 .. Comp: nsation will Le a certain rate per day, or per trip , ac
cordmg to !me where employed. 

5. \Vhen vacancies occur, conductors and motormen will be ad 
va nced in seniority according to their standing on the list. 

6. Conductors and m otormen having regular or swing runs 
must report to the starter verbally at least ten minutes before start
in g time. If starter is not at his post, they will wait his return and 
then report. 

i- Extras must be in attendance at depot before starting time oi 
first car in the morning, and be prom pt in attendance of all 
changes th ereafter during the day. 

8. No conductor o r motorman will be excused from duty until 
he sees his name is posted on the excused list , except in case of 
sickness, when word m ust be sent to starter at depot by special 
messenger. No telephone or telegraph m essages will be accepted. 

9. Under no circumstances must a conductor and motorman be 
away from the car at the same time unless properly relieved. 

10. When any fire departm ent vehicle, ambulance or the com-
1-•any's emergency wagon is running in the street, cars must be 
stopped until such vehicle has passed. Avoid as far as possible 
stopping on a cross street or alongside of standing cars or wagon. 

I I. Bulletin board must be consulted before starting and at the 
end of each day' s work. 

12. The official badge must never be worn by any one except to 
whom it is issued. 

13. M otormen :l.nd conductors will be h eld responsible for all 
damage caused by their neglect or carelessness. 

14. CHARGE OF CARS: The conductor has charge of the 
car and the motorman is under his direction and will obey his or
ders (so far as reasonable). In case the motorman fails to ob
!:>erve any of th e R UL E S and R E GULATIONS, the conductor 
must report the case to th e superintendent at once, or he will 
also he held responsible He will report to the superintendent the 
name of any motorman who claims or asks from him, either di 
rectly or indirectly, any fee, gift, treat, cigar or any entertainmen · 
whatever. 

15. In the absence of th e conductor, the motorman is held r r
sponsibl e for the car and its management, and must notify the con 
ductor the number of passengers who enter ed car in conductor'i 
absence. 

16. ST EAM R AILROAD CROSSINGS: Motormen must 
hring their cars to a full stop , not nearer than twenty-five feet to 
the nearest track, and at a heavy descending grade toward steam 
track not nearer than fifty fee t , except where derailin g switches arc 
used, when special instructions will govern. The motorman must 
not proceed with his car until the conductor has gone ahead onto 
the steam railroad track and looked ·both ways, and given him sig
nal to start. The motorman will also observe the utmost watchful-
11 ess for approaching t rains, and should , in his judgment, dan gf'. r 
be imminent from any source, he will refus e to start his car until 
the crossing is clea r and free from all danger. When the con
ductor has gone ahead of car, before starting, the motorman will 
look back and see that th ere is no one getting on or off the car. 

17. ST ARTI NG AN D STO PPING : Except in case of emer
gency, brakes must be appli ed gradually so as not to throw stand
in g passengers. When stopping, release the brake a little so as to 
make an easy stop ; never slide the wheels when it is possible to 
aYoid it, and do not ap ply the brake when the current is on. Mo
tormen are required to use care and judg ment in running the car. 
to start and stop with as littl e jar as possible, and in no case wher e 
the car has been stopped, to start until the conductor has given 
the proper sig nal with bell. 

18. STGNALS: If for any cause the motorman has stopped 
the car without a signal. and a passenger should want to get off 01 

on, the conductor will g ive th e si gnal to stop the same as if the ca:
was in motion. The motorman must wait for conductor's signal 
before startin g the car. whether he has received a signal to stop or 
not. 

TRANSFE R SIGNA L: F our taps on foot gong in quick and 
regular succession is signal to conductor ahead that a passenger 
wi sh es to transfer to his car. 

The condu ctor will give this signal from th e rear gong and the 
motorman will repeat it from the forward gong. 

19. CONFORM ING TO TIME-T A BLE: Conductors and 
motormen must conform to time-table in running their cars, and 
be particular in making the time points as laid down on the time
cards and avoid all loitering on the line. 

2 0. If any m otorman shall at any tim e attempt to diminish the 
receipts of any conductor by increasing the speed of car or not 
promptly stopping for passengers upon th e signal of the con
ductor. or shall directly or indirectly harass any conductor or be 
g uilty of any misconduct, the conductor will at once report th e 
sa me to the superintendent. 

21. Passengers : It is the duty of both conductors and motor
men to be on the lookout for passengers. Motormen must never
pass by passengers unless instructed to do so by the conductor; 
they must then shout to them, "Please take the car behind," at the 
same time pointing to the rear. 

\ 
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22. ANNOUNCING ROUTE: When on the stand at ter
minal points and when approaching passengers at night, con
ductors and motormen must announce in clear and distinct to ne oi 
voice the destination and route of their car. 

23. AVOID ACCIDENTS: When passengers attempt to get 
on or on th e car while it is inmotion,call out to them, "Please wait 
until the car stops." vVhen passengers are alighting from your car 
and you see a car approaching in an opposite direction, notify them 
politely to look out for the car on the other track. 

24. RIDING ON FRONT PLATFORM: No one except 
the officers of the company and its inspectors will be permitted to 
ride on the front platform of closed cars under any ci1 cumstance3. 

25. Conductors and motormen while on duty must not shou t. 
signal or telegraph to motorm~n or conductors on passing cars, 
nor carry on any unnecessary conversation with each other or any 
other person. Information concerning the affairs of the compan_,, 
must not be given to any one, except its officers. READING 
while on duty is PROHIBITED. 

26. SITTING DOWN: Conductors and motormen on duty 
are not allowed to sit down while car is in motion. 

27. SIGNS: Before leaving car house or end of route, con
ductors and motormen must see that the signs are properly ad
justed, thereby showing the destination of the car. 

28. HOUSING CARS: When your car is run in the house in 
the day or night, always shut off lights, r emove your trolley from 
the wire, and turn up seats of closed cars before leaving the car. 

SPECIAL RULES FOR MOTORMEN 
r. Motormen will be expected to become familiar with the elec

trical equipment of the cars, that they may b e able to meet emer .. 
gencies when they arise on the road. 

2. SPEED OF CARS: Motormen must regulate the speed of 
cars so as to be nearly uniform with the time card as possible, 
and not lose time on one portion of the road and make it up on 
another. If you should unavoidably get behind time, it is not to be 
made up in the next two or three blocks by a spurt, but gradually 
by running slightly faster. 

3. VIGILANCE: When the car is in motion, responsibility 
for safe running rests with the motorman. Appliances are fur
nished for controlling the car quickly and accidents CAN AND 
MUST BE AVOIDED. 

The exercise of good judgment, avoiding risks, and strict com
pliance with the rules and orders will prevent accidents. 

The moment any person, wagon or other obstacle is seen on the 
track, motormen must bring their cars under perfect control. 
Never take any risk in so important a matter and do not approach 
any vehicle closer than twenty-five feet. 

4. Motormen will sound the gong at least twice, seventy-five or 
one hundred feet before passing cross streets along the line, when 
approaching a standing car, on crowded thoroughfare and at any 
time when it is necessary to call attention to movement of ca,. 
Should the first signal be unheeded, it must be repeated as often a.3 
necessary. No car shall be run past a standing car at a greater 
rate of speed than four miles per hour. 

5. SPACING OF CARS: Motormen must keep their cars 
properly spaced; when practicable this space should not be Jes;, 
than ...... feet, except on ............................ . 

6. GRADES: In descending grades, motormen must allow 
car to coast, using power as little as possible; they must be very 
careful to always keep car under control, never allowing it to run 
down grade faster than motors will take it up same grade. 

Rolling or coasting with brakes off is good practice on slight 
grades, and should be done whenever possible. 

i"- SAND BOXES: Under no circumstances must a motor
man pass or leave the car house in either direction without a suf
ficient quantity of sand in the box to answer all wants untii 
he reaches another standing station. The use of the same, except 
in cases of absolute necessity, is positively forbidden. 

8. BRAKES: Except in cases of emergency, brakes must be 
applied gradually, so as not to throw standing passengers. When 
stopping, release the brake a little so as to make an easy stop. 
Never slide the wheels if it is possible to avoid it, and never apply 
the brake when the current is on. 

9. RIGHT OF WAY: Cars must not pass on curves. When 
both reach the junction at the same time, the car on the outside 
track lias the right of way. When two cars arrive at the junction 
at the same time the car of the main line will have the right of 
way. 

Never run against a switch point when meeting a car, but 
slacken the speed of your car and allow the car moving in the op
posite direction to pass before striking the switch point. This 
rule refers particularly to all crossovers and curves having switch 
points facing opposite to that in which your car is going. 

10. SIGNALS: Before reaching a curve the conductor will 

signal you by ringing your bell twice to go ah ead, if he has the 
trolley cord in his hand. Should you fail to receive the signals, 
ring the conductor's bell twice. If you fail to get the go-ahead 
signal, stop your car until you do. 

11. SWITCHES ANU CUkVES: Motormen must not pass 
over any switch until they know that the tongue is properly 
turned. Speed must be reduced to two miles per hour on curves, 
switches and crossings. Stops must not be made on curves ex
cept to prevent an accident. It must be remembered that there is 
a switch in the trolley wire, and until the trolley wheel has passed 
it and the signal given by the conductor, current must not be 
turned on. 

12. STOPPING AND STARTING: Motormen are required 
to use care and judgment in running the car; to start and stop 
with as little jar as possible; and in no case where the car has 
been stopped, to start until conductor has given proper signal 
with the bell. 

13. OBSTRUCTIONS: Motormen must not run over any 
wire, stones, sticks or other obstructions, but see that the same 
are removed before proceeding. 

In all cases where the streets are dug up for sewers, water pipes, 
paving or where otherwise dangerous, no risks are to be taken at 
any time or under any circumstances, but be sure of safety. In 
passing men on the street , motormen must proceed carefully. 

14. PASSING SCHOOLHOUSES: Motormen must use the 
utmost care and caution while passing schoolhouses during recess 
or when children are assembling or leaving school; the car should 
be under perfect control and the speed materially slackened. 

15. LEAVING CAR: Motormen must never leave platfo rn~ 
of car without taking controller handle with them , throwing ott 
the overhead switch and app lying brakes. They must be careful 
to see that the hands point to the "OFF" mark b efo re taking off 
controller handle. 

16. SNOW AND vVATER: During or after a rain or snow 
storm, when tracks are covered with water or slush, motormen 
must be careful about running through it. Never run car fast 
enough to splash the water up on the motors, and turn current off, 
if possible to run without it. 

17. HEADLIGHTS: Motormen must keep the headlight 
glass clean and see that headlight is properly lighted when car is 
running on the road after dark. 

18. FUSES: Motormen must never leave the car house with
out three extra fuses. They must examine the fuse boxes and sec 
that they are supplied with the regular ampere fuses provided by 
this company. 

NEVER use heavy copper wire or anything of that sort for a 
fuse. 

19. CARE IN STARTING CAR: Before starting car from 
terminus and before the trolley pole is allowed to touch the trolley 
wire. see that the reversing switch is set correctly and controller 
on "OFF" stop. Then close the overhead switch ready to start. 
Release brakes before starting car. Apply current gradually until 
car start s. SUDDEN APPLICATION IS LIABLE TO 
BLOW FUSES AND STRIP GEARS. Never throw the con
troll er on the last point if the car does not start on the preceding 
ones. 

20. CURRENT: When current is accidentally cut off fro m 
power house, or by trolley leaving wire or any other cause, place 
controller handle on "OFF" stop. Locate trouble before starting
car. To ascertain if current is off car , switch in the lamp circuit. 

If there is no evidence of current, throw on th e lamp circuit and 
notice the other cars. If they are moving, the troub le is in your 
car. In case the car is on a dirty rail, take a piece of insulated 
wire and make a good connection between th e rail and the wher:1. 
The rail may be dead, so in this case make connection between 
the wheel and the n earest rail. Be careful to break contact with 
thP wheel first; otherwise, a shock will be received. 

Try both controllers, and if one works the trouble is probably 
due to poor contact in the other. If neither controller works, as
certain whether the fuse has been blown. If the fu se is blown, re
move the trolley pole from the wire before putting in a new one. 
Should a new fn se be blown out, pull down trolley and be towerl 
to depot. 
' 2r. REVERSE. Never reverse the switch except in cases of 
extreme necessity, such as avoiding a collision or running over a 
human being. If there is time apply the brake and then reverse 
slowly to fir st point; if not, reverse to first point instantly and 
apply the brake vigorously at the same time, but let it off as soon 
as the car begins to move backward. 

R eversing is a severe strain on the apparatus, especially when 
the car is under high speed, and should not be resorted to except 
when absolutely necessary. · 

22. INFORMATION: You must apply to the shop foremai; 
in charge of cars for any specific information re~arding operation 
which you do nof,..thoroughly understand, such as replacing blowr, 
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fuses, tension of trolleys or any part or parts of machinery which i,, 
liable to get out of order during service. 

23. CONDITION OF E LECTRIC APPARATUS: Exam
ine the bearings of motors as often as possible at terminus of line. 
If they are too warm, report this fact on first return to dep0t. 
Before touching any part of motors, wire or lightning arresters be 
sure the trolley is off, or overhead switch turned, as otherwise you 
might get a shock. 

The armature, field coils, diverter, coils and commutator shoulcl 
never get so hot that it is impossible to hold the hand on them. 
Never try to run a motor that is seriously out of order, as it is 
liable to greatly increase the trouble. 
PENALTIES: 

Following are considered good grounds for dismissal from 
service: Insubordination, failure or refusal to obey orders or 
rules of the company, dishonesty, lying, violent temper, the habit
ual use of profane .or obscene language or slovenly personal hab
its, drunkenness, drinking intoxicating liquors whi le on duty, 
smoking, reading newspapers, discourteous conduct toward pas
sengers, fai lure to collect or register fares, making false or dis
honest returns; fai lure to make out promptly report of accidents, 
running into an open switch, rear-end collisions, reckless running. 
running ahead of time, permitting unauthorized persons to operate 
car , incompetence or inattention to duty. 

For other offenses not meriting dismissal the penalties should 
be reprimand, or assignment for a limited time to extra duty. 
Men should never be suspended without pay. It encourages dis
honesty, hatred and discontent. If a man is not amenable to re
vroof and is not in earnest in his endeavor to render better ser
vice, his service is no longer desirable. 

A written record should be kept of every employee from the day 
he enters service. This record should contain date and brief 
statement of every failure to report for duty, neglect of duty, dis
obedience of orders, accidents, etc.; in other words , a brief record 
of his shortcomings. This should be frequently consulted by the 
manager, and employee duly cautioned to mend his ways. 

SPECIAL RULES FOR CONDUCTORS. 
1. POLITE NESS: Conductors must not use profane or im

proper language whi le on duty in or about the depot, and they 
must be civil and attentive to all passengers, giving special and 
proper attention to ladies, children or elderly persons, but must 
not unnecessarily place their hands on passengers who are getting 
on or off the car. As far as possible provide seats for all passen
gers, and when necessary request passengers to sit close together 
on the seats. 

2. SETTING R E GISTERS: You must set your REGIS
TER '"UP" or "DOWN," " IN" or OUT," in accordance with 
the direction the car is going, and must turn register back to 
"ZERO" before leaving on any half trip. 

Special instructions will be issued as to which di; ection is U P 
or DOWN, IN or OUT. 

3. PROMPT COLLECTION AND REGISTERING 01' 
FARES: You must promptly collect and register the fares of all 
passengers at the rate of five cents in cash for each adult (except 
policemen and firemen in full uniform, inspectors, conductors, 
motormen and switchmen in employ of the company when 
prescribed uniform, cap and official buttons are worn) , and three 
cents for each child between the ages of three and twelve (except 
on .. .. . . .. . ....... . . lin es, and .. .. . .... .... . and .... . ....... .. ) 
or one of the company' s passenger tickets ; also, transfer ticket5 
properly punched. 

Conductors will be required to enter on the back of their day 
card the " BADGE NUMBER" of employees passed free in ac
cordance with the above rules. When collecting fares in crowded 
cars, call out, " FARES, PLEASE." 

4. COUNTING PASSENGERS ON REAR PLATFORM: 
You should never go inside the car, or to the front, without first 
counting the number of passengers on the rear platform, and if 
more are there on your return, call out "FARES, PLEASE,'' 
without addressing any one in particular. 

5. REF U NDING FARE: In case a passenger pays fare and 
after your registering same passenger finds that he is on thf! 
wrong car and makes a demand for the return of his fare, use your 
judgment as to whether it is right and proper to return it. If 
fare be refunded, you must not under any ci rcumstances fail to 
REGISTER all subsequent fares, but must report on the back of 
your day card the trip, the number and time of day of such occur
rence and deduct same from the receipts of that trip. 

If you ring for mon~ fa res than you receive and you see you..
mistake, such mistake can only be corrected by reporting to the 
office. 

6. TRANSFERRING P AS.SENGERS: When passengers 
are transferred from one car to another at any place other than the 
regular transfer point, the number of persons transferred will ue 

noted, with both car numbers, on the back of both day cards by 
conductors engaged in the transaction; no fares are to be col
lected by the conductor to whose car such transfers are made, but 
they must be registered. CONDUCTOR MUST REMAIN IN 
CHARGE OF DISABLED CAR UNTIL RELIEVED. 

CONDUCTOR ON DISABLED CAR MUST SEE THAT 
PASSENGERS have received transfers requested by them at the 
payment of fare. 

7. CONDUCTORS' DAY CARDS; TRANSFER PADS 
AN D PUNCHES: A day card will be furnished by the starter, 
on which you must enter the number of the car, number of per
sons carried on each half trip, the tim e of arriving at either end of 
the route, state of register as noted on card, your full name and 
name of motorman. You must make up your day card at the end 
of the route, and will be held responsible for the fare of each persou 
riding on the car (except as provided in rule 3) and the accuracy 
of the time as noted on day card; such day cards to be turned in 
to the receiver at the depot when day's work is finished, or on 
swing runs at the end of each swing. 

Transfer pads and punches will be furnished by the receiver, and 
must be turned in to them at the end of each swing or day's work, 
as the case may be. You will receive from them a check with th•;: 
number of pad on it, which you must present next day when re
ceiving all transfer pads and punches. 

Cash collected must be turned in to the receiver at the end of 
each swing or day's work as the case may be. 

Transfer tickets collected must be turned in at the end of each 
trip. 

8. FREE PASSENGERS: Not more than five policemen, 
fi remen or employees (in full uniform) will be permitted to ride 
free on same car at any time (except in case of policemen and fire
men going to a fire). ~ 

'vVhen more than this number board the car you must request 
them to take the following car, giving the reason. If they insist 
on riding you must collect fare. 

Employees while riding free must not smoke or occupy seats to 
the exclusion of passengers. 

9. CHANGE OF CAR: Should a conductor for any reason 
whatever change his car after commencing his day's work, he 
must note the number on his day card opposite the half trip on 
which the change occurred. 

10. EJECTMENT FROM CARS : You must never eject a 
person from the car for disorderly conduct or non-payment of 
fare, unless you get the names of witnesses to sustain you. Use 
no more force than absolutely necessary in making ejectments, 
and the car must first be brought to a FULL stop. When you 
are uncertain whether passengers have paid fare or not, and thev 
insist that they have, you will give them the benefit of the doubt, 
making notation on back of card. 

11. RESPONSIBLE FOR ARTICLES: You must not take 
charge of or become responsible for any basket, package or article 
which may be brought on car, except articles and messages placed 
in your care by some officer or authorized employee of the com-
pany. 

12. LOST ARTICLES: You must deposit all articles found 
in your car with the ST ART ER, noting on an envelope attached 
to the article, YOUR NAM E, THE NUMBER OF YOUR 
CAR, TRIP, DATE and TIME OF FINDING. 

13. PEDDLING : You are to prohibit from selling on the 
cars, CONFECTIONERY, BOOKS, PICTURES, FLOWERS 
or any other article. 

14. POSITION OF CONDUCTORS: When not otherwise 
engaged they must be on the rear platform and be on the lookout 
for passengers who wish to take or leaye the car. 

NEVER START THE CAR UNTIL THEY ARE ON OR 
OFF, and try to prevent passengers boarding or leaving the car 
while it is in motion, using great caution to prevent them from 
being injured by passing cars or vehicles when leaving cars. You 
must not signal the motorman to go ahead until aged or infirm 
persons are seated or landed on the street. 

You must keep the rear platform, doorway and rear brake free 
from obstruction as far as possible, and not allow passengers to 
stand in front of the controller box. When the platform becomes 
crowded, request passengers in a polite manner to step inside ot 
car, and at no time have your back to the door. When compelled 
to make change in car, face the rear platform. 

Do not collect fare when approaching any railroad crossing, 
curves, switches or transfer points. 

On closed cars when standing passengers crowd the rear door, 
you will request them to please step forward in car. 

While on the stand, you must be on the rear platform, to solicit 
passengers and give information. 

15. CONDITION OF CARS: Conductors must use good 
judgment in keeping their cars rteat and clean while in their 
charge; waste, etc., used in cleaning, must be kept out of sight. 

\ ' 
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16. GRA DES : Wh en on down grade you must be ready to 
apply b rake in case o f accident. 

17. CHANGE: E ach conducto r must provide himself with two 
dollars in change before going un duty. 

18. GATES AN D CH A I NS: F ront and rear gates on closed 
cars on the side between the t racks must always be kept closed 
and securely fastened when running on the road. O n open cars 
the chains and rods must be k ept fa stened on the side between the 
tracks. ·when gates or chains or their fast enin gs are broken or 
out of order, conductor must report it to starter at depot immedi
ately on arrival. 

19. DISCRETION: In all matters not fully covered by these 
ru les (in your dealings with your passengers and o thers with 
whom your duties bring you in contact), you will use your own 
j udgment. 

20. ACCID ENTS : The starter will furni sh conductors wi th 
blank form of report, whi ch they must be very particular to fill 
out according to the following instructions: 

GIVE D AT E OF ACCID ENT . 
THE EXACT TIME IT O CCURRED. 
TI;I E EXACT SPOT OF ACCIDENT. 
THE F ULL N AME AND ADDRESS OF PARTY 

INJURE D , IN EVE R Y CASE; THE OWNER 
OF PROPERTY D AMAGED O R DOING DAM
AGE TO COMPANY'S PRO PERTY. 

THE N ATUR E OF ACCIDENT AN D CAUS E FOR 
ITS OCCU RRENCE. 

ASCE RTA IN T HE EXTENT O F INJ URIES OR 
DAMAGES AS FAR AS POSSIB L E BEFORE 
L E AVIN G THE SPOT. 

GET THE FlTLL N A MES AN D A DDRES SES OF 
ALL P A SSENGE RS A ND BYSTAN D ERS AND 
EMPLOYEE S A S F A R AS POSSIB LE, AND 
DO THIS WHETHER THEY SAW H OW THE 
ACCIDENT HAPPENED OR NOT. 

Conductors must be very particular in this respect, as it is one 
o f their most important duties, no m atter how slight the accident 
may be. 

Under " REMARKS," GIVING FULL P A RTICU L A RS, 
making a true statem ent of all and everything known about che 
occurrence ; also, what the motorman knows about it. 

Any conductor omittin g this important duty will be suspended 
or discharged. 

Conductors must not talk about o r give any info rmati on what · 
ever about any accident to any person other than the proper offi
cer of the company. 

The report must be delivered at once to the D E POT MASTER 
upon ~. rrival at the depot. 

21. CALLING O U T STREETS : Conducto rs must an
nounce the names of streets, railroad crossings, ferri es and publ ic 
buildings when passing them, and on arri ving at transfer points, 
the points to which transfers are made. 

22. SIGNS OF CA RS: Cars will inva riably run thro ugh ac
cording to signs on cars. 

23. WHERE TO ALLO W SMO KI NG: O n open cars. 
smoking will be allowed on three rear seat s. On closed car s, 
smoking will be allowed on ...... . ........ . 

24. L EAVING CA R : Never leave your car to m ake return s 
at the o ffi ce o r for other purposes with out notifyin g the motor 
man, to insure safety of passengers and care of car. 

25. Request passengers to not place their feet on the seats. 
26. THUNDER STORMS : In case of thunder storm. turn 

the lamp circuit on. Whil e making a stop for a len gth of time, 
conductors must draw th e t rolley wheel away from the wire untir 
ready to start again. 

27. Conductors must have the t rolley pole follow the car in all 
cases. When a m otor car is bein g towed, the trolley pole must be 
drawn down near the top of car and ti ed to the dashboard. 

Conductors must never remove the trollev from the wire until 
the power is shut off, nor chan ge the directi~n of troll ey pole until 
the car is fully stopped. Conductors must never put the t rolley on 
the wire until the motorman is at hi s post on the front platfo rm. 

28. When two cars are coupl ed for running , the signal for 
starting must be given by the conductor on the rear car first , an -i 
promptly repeated by the conducto r on fo rward car ; each con
ductor being careful to know that passengers are safely on or off 
his car. 

29. TROLLEY; CARE OF SAME : Conductors must be on 
the rear end of their cars when passing an overhead switch, track 
crossover or switch, with hand upon the trolley rope. Should the 
troll ey leave the wire, the conductor must at once pull down the 
trolley and signal the motorman to stop. After the trolley is on 
the wire, ring two bells for the motorman to start, first lookin g 
carefully around and through the car to see if any persons are 

leaving or boardi ng the same. They must see that paSSGngers 
keep their hands off of troll ey cord. 

30. LAYING UP CARS: When cars are laid up, conductors 
when possible must reverse the trolley ready for starting and re
move it from the wire. 

31. ELECTRIC HEATI NG APPARATUS: You must not 
handle these at all, or change the position of the regulator govern
ing the heater. Should the heater be out of order, or the car toa 
hot or too cold, it should be reported to the fir st inspector you 
meet, or to the depot master or sta rter. 

32. OPERATING CARS: Conductors must never, under 
any circumstances, operate the controlling mechanism of the car. 

33. LIGHTS: It is your duty to test the lights and see that 
they are in good order before leaving depot, and you also must be 
very careful and particular to see that the headlight (in the direc
tion your car is moving) is lighted, and must see that your car is 
provided with a switch light plug before leaving depot. 

---+-+-------

Electrolysis of Cast Iron Water Pipes at Dayton, Ohio* 

BY HAROLD P. BROWN 

/ 
T he inj ury of water pipes by electrolysis is at present so well 

understood that my only excuse for again calling your attention 
t9,the subject is found in the peculiar and unusual conditions dis
closed at Dayton, Ohio, in an examination made last July. 
This city has a population of about 90,000, fully 80 miles of 
electric road s, and over 225 cars. Electrically considered, it is 
cut into four parts by the Stillwater and Mad Rivers. which unite 
to form the Great Miami, and by Wolf Creek, meeting the Miami 
2 miles or so below. Three of these prts are further subdivided 
by canals. 

The husiness portion of the city is thus practically located upon 
an island, and the electric current used by th~ street cars must 
follow the rails across bridges o r pass on the pipes under the 
river to get back to the power house. Practically 90 per cent of 
the entire current from the business portion of the city crosses 
the river on one 12-in. and one 10-in. water pipe, one 8-in. gas 
pipe and one IO-in. natural gas pipe. 

The two main power houses are about ¼ mile apart on the west 
side of the Miami River. A third but smaller power house is on 
the east side of the river, but quite a distance south of the busi
ness portion of the city. Two other roads have their terminals in 
D ayton, but their power houses are elsewhere. 

Following my ordinary methods, a switchboard was mounted 
on a wago n, and provided with a complete set of Weston elec
trical instruments, reading from 0.0001 volt pe r degree up to 750 
volts, and from ½ amp. to 150 amps. At each hydrant along the 
electric roads of the city a reading was taken from the trolley 
wire to each of the four rails, from the trolley wire to the pipe 
and from th e pipe to each of the rails. These measurements were 
made in sets of three in such a manner that any poor contact or 
any defective condition of the testing apparatus was at once indi
cated and· corrected. The instruments had recently been com
pared with standards, and were known to be correct. 

Over twenty-five hundred electrical measurements were made, 
and the results of the readings were plotted out upon a map oI 
the city. Fifteen excavatio ns were made, and the measurements 
repeated on the pipes themselves. A careful examination wa s 
then made of the physical condition of the pipes by J. H. Shaffer, 
metallurgist; and chemical analyses were made of samples of soil 
and th e metals of the pipes and incrustation s upon them. These 
were made by E. E. Brownell, E. E. , and .Tas. 0. Handy, chief 
chemi3t. 

These electrical tests showed that the pipes in the business por
tion of the city, I½ to 2 miles from the power h ouses, were posi 
tive to th e rails , and therefore subject to electrical corrosion. The 
highest readings in this part of the city were 4½ volts near Fifth 
Street Bridge and near Washington Street Bridge. Near the 
power house on the west side of the river the pipes were 9 volt~ 
positive to the rails , and the danger district extended about three
quarters of a mile to the west. In the southern part of the citv 
the hi ghest positive reading was 2 volts in front of the Oakwoo;] 
A venue power house. 

In making the electrical tests the time of the reading was 
noted, since the pressure depends on the amount of load car
ried at the power h ouse, and will vary correspondingly in all 
parts of the city. For instance, in front of the power house of the 
People's Railway, on Washington Street, at 5 P. M., during the 
heavy load, th e pipes were 9 volts positive to the rails, while a t 2 

P. M. they were but 6 volts posi t ive. 

• Abst rac t of paper read b efo re the meeting of the American Society of Municipal 
I mprovement at Wash ington, Oct, 21, 1898. 
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It was at once evident that the danger district was extremely 
large, since in the area in which the pipes are positive to the rail~ 
they are liable to injury. This was verified by the records of the 
water board, which showed a large number of service pipe re
newals. UPless a rem edy for the electrical condition of the pipes 
is very quickly appli ed in Dayton it is certain that a large amount 
of excavating, r eplacing of pipes and paving will need to be done. 

Cast iron pipe is usually not affected by electrolysis, since the 
coating of adherent moulding sand and tar paint protect it. In th e: 
ordinary soil an iron pipe submitted to electrolytic corrosion i~ 
covered with a layer of iron oxide, which is a poor conductor of 
electricity, so that with a given pressure, the deeper is the layer 
of rust and the slower the rate of corrosion. But, to my sur
prise, the soil surrounding pipes in D ayton gives an entirely dif
ferent reaction when a current passes through it. The tar seem~ 
to be no protection whatever, and the surface of the pipe in the 
danger district is changed into a soft, black material resembling 
g raphite and easi ly cut with a kni fe . 

This material is such an ex cellent conductor that instead of 
checking, it tends to increase the action by reducing the resist
ance of the path through which the current must flow in order to 
reach the rail. Moreover, the stones and pebbles near the pipes 
a1 e actua lly electro-plated with the m etal of th e pipe, whether iro11 
o r lead. This condition I had never before seen, and, as far as I 
know, it has not been previously reported. Si nce my Dayton re-
1-,ort was published I have received a letter from Dabney H . 
).faury, Jr., superintendent of the P eoria Water Company, Peoria, 
Ill. , in whi ch he states that h e has encountered the same phe
nom ena. 

In order to electrically deposit a layer of m etal two things are 
uecessary; fir st , a liquid which will dissolve the metal, and second . 
an electrical current exceeding 0.01 of a volt in pressure flowing 
away from the m etal through th e liquid. The fact that the pebbles 
are electro-plated showed that both these conditions exist, but in 
o rder to prove conclusively that the soil itself did not injure the 
pipes a pipe surrounded by the sam e soil was uncovered in another 
portion of the city where there was absolutely no trace of an 
electrical current. This pipe was on Logan Street, near the Canal, 
the records sho wed that it was put down in 1874, whi le the pipe 
taken out at the west end of Fifth Street bridge had been in use 
ten years and exposed to electrolysis for four years. If the damage 
was caused by the soil itself thi s pipe would, of course, have been 
in a worse condition than the Fifth Street pipe, but the Logan 
Street pipe was apparently as g ood as new. 

T o m ake the comparison absolutely beyond critici sm , a section 
of each pipe was tak en out, chemically analyzed and mechanically 
tes ted. The chemical analysis of the iron pipes were nearly iden
ti cal, and a re as fo llows: 

L ogan Street Pi pe. Fifth Strcc:t Pi pt. 
Per Cen t. P er Cent . 

Phosphorus . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .789 .800 
Sulphur . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .073 .057 
Silicon . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2. 270 2.500 
Iron .... .......................... .. ..... Not d et . Not det. 
Carbon comb in ed. . . .. .. . . ........ . ...... .13 .24 
Carbon graphitic . .......... . . . ...... . .• .. 3.43 2.88 

The samples of the incrustation of th e Fifth Street pipe analyzed 
as follows: 

Phosphorus . . . . . . . . . . . . . . . . .. ... . ..... ... . .. . ..... . 
Sulphur . ..... .. ................ . .... ... ............ . 
Silicon ... .... ... ........... . ........................ . 
Ir on ..... .... ....... ................ .. .............. . 
Carbon combined and carbon g raphitic ... ....... . . 

P er Cent. 
1.821 

Non e 
Not d et . 

33.43 
7.12 

This analysis sh owed that the percentage of iron was greatly 
diminished, whil e the percentage of carbon was more than 
doubled; careful investi gation showed that the carbon was merely 
the amount originally in the pipe, the carbon being left, while a 
large portion of the iron had been carried away. 

The chemical analyses of the so il showed that the solvent was 
produced electrically from carbonate of sodium and chloride of 
sodium in the soil. N either of th ese by itself in the small propor
tion shown by the analysis would injure a cast iron pipe covered 
with t::> r . though, as is well known, a strong solution of chloride 
c,f sodium or common salt will rust wrought iron; but in the pres
ence of even 0.01 per cent reduces the electrical resistance of thr, 
iron, and the passage of the current decomposes those salts and 
forms muriatic, or hydrochloric acid, which dissolves the metals. 
Having thus determined the cause of the trouble, it remained to 
fix its extent. F ifteen excavations were made in different parts 
of the city to determine how much electrical pressure is required 
to seriously injure the cast iron. 

A pressure of 3 volts and less is found to cause a graphite coat
ing not exceeding 1-32 in. in depth; the iron seems to be unin
jured. From 3 to 4½ volts th e thickness of the layer is increased 
in a ratio depending upon the length of time during which the 
pipe has sustained thi s pressure. With a knife or fil e soft spots 
can be found in a pipe from 1-16 in. to ¼ in. deep. With higher 

electrical pressures the extent of the injury is even greater. In 
all cases the damage is directly proportional to the pressure and to 
the length of time during which the curr<e nt has been flowing: 
while it is inversely proportional to the distance between the rail s 
and the pipes. In my opinion, all main and service pipes in Day
ton are seriously injured where submitted to 3 volts pressure 01 

more for two or more years when within 4 ft. of the rails. This 
would m ean less than 1 mile of mains, but with lead or wrought 
iron service pipes the pressure limit should be as low as l volt. 
Chas. E. Rowe, secretary of the waterworks, however, feels that 
17,513 ft. of mains should be replaced, at a cost of $77,000. 

To determine what percentage of mechanical injury has been 
sustained by the pipes it was intended to com.pare the hydrostatic 
pressures required to rupture the Logan Street and the Fifth 
Street pipes, but defects in the apparatus employed prevented a 
fa ir test. The F ifth Street pipe, at 150 lbs. pressure, leaked 
through the corroded spots, while the other pipe was able to 
stand 300 lbs. pressure. Test bars were cut from the best por
tions of both pipes, and broken on a Riehle testing machine. The 
c1verage transverse strength oi the Logan Street pipe was 1800 
lbs. per square inch, as against 1085 lbs. to the other. The ten
sile strengths were respectively 16,000 and l 1,425 lbs., a"nd the de
flections were 0.25 and 0.20 in. Four years of electrolysis had 
robbed the Fifth Street pipe of about 30 per cent of its transverse 
st rength and about 45 per cent of its tensile strength, and had 
caused it to leak at 150 lbs. pressure. 

Since I wished to avoid any suspicion of unfairness, I asked the 
managers of each of the three leading electric roads to allow 
their experts to accompany m e, and to check my instruments, 
methods and readings. This was cheerfully d one, and I received 
from the gentlemen full information concerning their ptants 
and connections, as well as every possible courtesy during my 
examination. 

The rail joints on several lines of road had recently been re
moved, the rail ends brightened with the sand blast and the "cast 
weld" joint applied. This was done by the railways with an idea 
that it would reduce electrolysis, as well as make a fine mechani
cal joint. It was a success mechanically, but was an electrical 
failure, as was shown by tests of individual joints and by elec
trical measurements of several stretches of moo to 1200 ft. of the 
four rails and of the pipes below them. The measurements were 
compared with others made last February on same rails before the 
··weld" was applied, when very small bond wires were used on 
the rails. There was practically no variation in the results, as 
w9uld have been the case had the "weld" possessed high electrical 
conductivity. I found that two of the rails were carrying no cur
rent whatever, while the other two carried but one-twentieth of 
the amount of the current on the pipes below them. 

I feel confident that if the railroads would unite in the expendi
ture of $5,000 to $7,000 for the proper electrical apparatus and con-
11ections, all the water pipes in Dayton could be maintained nega
tive to the rails. Then the pipes would harden, as is the case with 
the section of the pipe which I have brought to show you. More
over, any further electrolysis that might occur would be in the 
opposite direction, and would therefore add a layer of m etal to 
the pipes instead of injuring them. I will not here enter into a 
discussion of the electrical methods required in Dayton to obtain 
this result, but it is evident that no plan heretofore suggested for 
electrolysis prevention will effect a cure there, owing to the un
usual conductivi ty of the soil and the peculiar divi sion of the city. 

I should like to offer a few comments and four or fi ve practical 
suggestions. Do not imagine that because your pipes are not 
leaking and bursting that they are safe from electrolysis. If the 
electrical condi tions are against them they are getting weaker 
day by day. On the oth er hand, do not antagonize the railway 
companies the moment that the subject of electrolysis comes up 
in your city. They are not intentionally injuring your property, 
and if a friendly talk is had and a joint investigation is made, you 
are likely to get the speediest and most satisfactory action. The 
railway manager is as much interested in stopping the trouble as 
you are; every pound of m etal taken from your pipes means to 
him a h eavy loss of power, increased investment for engines, 
boilers, dynamos and conductors, and if it is finally established 
by legal decisions that his current has injured your property he 
will have to settle the bill. ., 

The best course for all concerned, it seems to me, is to take 
mutual action while that bill is small, and not wait until a burst
ing main during a fire spreads the loss over the entire community. 
The usual procedure brings a deadlock. The waterworks people 
discover signs of electrolysis, and at once pounce upon the rail
way managers. They either refuse to believe that they are re
sponsible for the trouble and thus bring upon themselves a 
shower of threats, or they say that, although they cannot admit 
the fault is theirs, they are, nevertheless, willing, rather than earn 
the ill will of the public, to do anything in reason if the others 
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\\ill o nl y tell them what to do. Then the others suspect some 
cunningly hidden legal trap , a nd decline to g ive any directions 
whatever; and so nothing is done. 

The following will be found practical suggestions: 
(1.) Obtain complete and accurate information concerning the 

electrical , chemical and mechanical condition of your pipes, espe
cially in the vicinity of the power houses. Th e trouble may be 
confined entirely to the lead in the service pipes a nd in the calk 
ing of joints on your mains, but even here se rious damage may 
1·esult if the m atter is negl ected for yea r s . 

(2.) Do not put down any more lead or wrought iron ,,ervice 
pipes, a s those a r e the first victims of electrolysis, a nd their re
placing means ruin to pavem ents. Use instead wooden pipe 
banded with a close spiral of hoop iron a nd covered h eavil y with 
asphaltum. This will stand the heaviest pressure in u se, and is 
11ot affected by dectrolysis, ,, ince the hoo p iron is low in con 
ductivity a nd is not electrically connected at the joint s. 11 s cost 
is said to be r easo nable , a nd it has a successful record of m a ny 
yl'ar s· <.Prvice. 

(3.) U se the sam e kind of pipe for n ew main s in any di strict in 
which a railway power h o use is like ly to be e r ected , a nd heavily 
paint th e r ed calking of cast iron main s, n si n g asphalt or petro 
leum wax. 

(4.) In th e danger district a lo n g the lines of electric roads a nd 
en inter sec tin g streets put into your water a nd gas mains two or 
more con secuti ve len g ths of th ose wood en pipes, so as t o break 
th e electri ca l continuity of the m ains, a nd thus make th eir r e
s istanc e g reate r than th at of the r a il s. Fill in th e ~pace around 
them with bro ken sto n e and ,: o nnect with drain, if po ssible . 

(5.) Midway b etween th e wooden secti o n s o n each main attach 
insulated pilot wires, leading to a central office. Connect simi la1 
\\'ires t o the rail s nearest th e pipe wires, a nd m a k e daily el ectri cal 
tests at tim es of h eavy load. If any sec tion sh o w s positive to th e 
rai ls cut it at o nce into sm a ll er secti o n s. and ca ll upo n the railway 
to r ebond its line upon that s treet. This, with the proper elec
trical management of the railway feeder wires a nd apparatu s, will 
effectiv ely protect your m ains. 

----♦---
Chicago's Street Railway Fight 

Some two years ago charters were granted by the Chicago City 
Council for numerous lines of street railways paralleling in a 
measure those of the Chicago City Railway Company. The new 
company was known as the Gen eral Electric Railway Company. 
It s lines enter th e down-t o wn di s tri ct b y way of Dearborn Street , 
Plymouth Place and Custom H o use P lace. A t th e time of th e 
g ranting of the franchis es the n ew company en countered great 
c;ppositi o n and the proposition lay dormant for two ye:irs or 
more, \\·hen o n Oct. 29, at midni g h t, a n arm y of men wa~ 
thrown o n th e wo rk with th e , ·iew of completin g a mile o r more 
uf track b efor e Sunday ni g ht. This would eas il y h a,e been com
pleted had not active opposition b een t nconntered. This npp os i
tion, inst ead of cornin g from tht Chicago City Railway Company , 
as had been expec ted, struck as a veritable cyclon e from the di 
rection of th e Chicago a nd \ Vestern Indiana Railroa d Company, 
which is th e owner of a n ext ensive terminal syst em in the city . 
When it is stat ed that th e route of th e General E lectri c passes the 
freight h o u ses of th e com pany m entio ned th e reason for the 
\Vestern Indiana's opposition l> tcom es a pparent. 

The firs t m o ve by th e steam railroad company was the cuttin g 
of o n e of it s yard trac k s a nd the wrec k ing of severa l freight cars. 
which were thrown ac ross th e st r eet ra ilway compan y's ri g ht of 
way in Plymouth Place. b et\veen Taylor a nd Twelfth Streets. 
T hi s occurred about three h o urs aft er work had b ~gun, and a few 
hours lat er a similar wreck was thro wn across D earbo rn Street. 
between Fifteenth and Sixteenth Streets. The accompa nyin g 
illustration shows the ex tent of th e effort m ;:i. de to st o p th e work 
o f the street railway company a nd the contrac tors. Th e purpose 
o f throwing out th ese wrecks was to scare off th e contractor~ 
until an injunction could be se rved. When it becam e apparent to 
the railway company that th e expen sive wreck s wo uld not be 
effective it set about t o procure an injunctio n. which it succeeded . 
in h aving 5erved about one o'clock Sunday afternoon. thu s stop
ping further work fo r that day a t leas t. H o wever, durin g the thirt een 
hours' work th e contrac to r s succeeded in layin g about three
q uarter s o f a mil e o f track , and a sto r age b a tt er y ca r was put in 
o pera tion o n o ne stretch about half a mil e in len g th. fr o m which 
it would appear that had th e contracto rs b een given three o r four 
hours more, even the injunctio11 would have been of no avail 

Th e following Wednesday the original injun ction was di ssolved , 
and fiv e minutes thereaft er more than 300 m en were again a t work 
closing the gap left open when work stopped the Sunday previ
o u ~, ancl th e mile or more of track o riginally contemplated was in 

successful operation. The work invol ved th e taking up of granite 
block pavemen t laid on m acadam and th e layin g of on e reverse 
and two plain right-angle curves and one cross over, the opecial 
work fo r w hich had been prepared previously. T h e Gencrai 
Elect ri c l{ailway Company was r ep resented by Fred. H. Fitch. 
T h e con tractor was th e Electrical Installation Company, which 
organi zed a nd prepared for the work on less than thi rty-six 
hours' notice. 

There are now several injunctions on other di sputed portion s of 
t he road, a ll of which are to be argued shortly in the hi g h er 

OBSTRUCTIONS PLACED ON TRACK OF GENERAL ELECTRIC 
RAILWAY CO., CHICAGO 

cuurt s. \Vith al, it is a merry \\ar, with the chan ce apparently th<1t 
the G eneral E lectric Railway Company will win th e fi g ht , not
with standin g th e power of the opposition arrayed against it. 
VI/ ork has been temporarily suspended, but will h e r esum ed as 
soon as th e network of injunction s has been untan g led That 
part of the road built. up to date, is in daily operation with sto r 
age battery cars , and is d oing a splendid busin ess. 

-----♦•--

Tramways in France 

From an extensive report on th e French tramways published i11 
a 1·ecent issue of the ''Z eit schrift fiir Kleinbahn en" th e fo llowin g 
facts ar e o btain ed of th e co nditio n of th e road s at th e end of 181/i 

Gage. Km. in Km . in 
I. Standard Gage. opera ti o n cun st ructinn 

a. Operated by mecha nical power: 
F"r passengers and freight... ....... 46 20 

F()r passen ge r s and package tran spo rta-
tinn . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 248 27 

/, With animal power: 
17or passen ger s and freight ............. 40 
For passen p:er s a nd package tra n sporta-

t ion . . . . . . . . . . . . . . . . . . . . . . . . . . . . 433 24 
2 Narro\\· Gage Line s. 

a. \Vith mechani cal power: 
For passen g t'r s and frei g ht : 

\Vith I-m eter gage..... . .... 1,394 <)<Jo 
\Vith 0.60-m ete r gage . . 9i 

For passenger traffic: 
\Vith r.06-mete1· gage. . . . . . . . . . . . . . . 3 
\Vith I -m eter gage... . . . . . . . . . . . . . . ros 6G 
\Vith .075-m eter g·age.. . . . . . . . . . . . . . 3 
\Vith .o6o-meter gage ................ 15 

/;_ \Vith animal powt r: 
For passen gers: 

\Vith I-meter gage... . . . . . . . . . . . . . . 37 II 
For passengers and freight: 

With 0.060-meter gage. . . . . . . . . . . . . . . 3 2 

Total 2,424 

---•♦•---

It is said that th e Siemens & Halske Electric Compa ny o f Chi
cago. Ill., is considering a proposition from the Japanese Govern 
ment to form a syndicate with a capitalization of about $10,000,000 
to install and operate electric street car lines , incandescent lig-hting 
a nd electric power plants in J apan. · 
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New York City" has naturally excited much attention at 
home and abroad, and has been commented upon at length 
in the various technical and daily papers of Europe and 
America. During the month the electric underground 
conduit system has had a severe test . On Nov. 26-27 one 
of the heaviest snow storms which the Eastern Atlantic 
seaboard has experienced since th e blizzard of 1888 "came 
to town" and found both the Street Cleaning D epartment 
and the street railway companies of New York almost en
tirely unprepared for its reception, a heavy snow storm so 
early in the winter being of extremely rare occurrence. 

=========================-=====================:::- - The result on railroad and street railway traffic is interest
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the discussion lf problems of operation, construction, engineering, 
finance and invention. 

Special effort will be made to answer promptly, and withont 
clwrge, any reasonable reqnest for information wlziclz maybe received 
.from our readers and advertisers, answers being given tlzroug lz tlze 
columns o.f tlze JOURNAL wizen of g eneral interest, otherwise by letter. 

Street railway news and all in.formation regarding changes of 
officers, new eqn ipment, extensions, fi nancial changes, etc., w ill be 
greatly appreciated for use in our Directory, our Financial Supple
ment, oronrnews colnmns. 

All matters intended .for publicat,'01;, in the current issues must 
be received at our office not later than the twenty-second of ead,_mmzth. 

Address all communications to 
Tlze Street Railway Pnblislzing Co., 

Havemever BuildinJ[, 26 Cortlandt St., New York, 

Our annual index published with this issue has been ar
ranged with great care and regard for the convenience of 
readers. The articles are indexed by subj ects, not titles, so 
that the great advantage of a subject reference work is ob
tained by those who bind their copies. The JOURNAL is so 
nearly encyclopcedic in character as regards the street rail
way industry that we strongly recommend engineers and 
managers to preserve their copies in bound volumes for 
later use. Even now, we cannot undertake to supply com
plete volumes of recent years, while early volumes are prac
tically unobtainable. This year 's index contains the titles 
of articles published in both American and International 
Editions of the STREET RAILWAY JOURNAL, proper refer
ence letters being affixed, as explained in the key. 

Our discussion last month of the "Comparative Cost 
of Cable, Electric and Horse Railway Operation in 

ing. Railroad trains in New England, New York, Phila
delphia and New J ersey were quite generally blocked, and 
trains came in many hours late. Railroad traffic between 
New York and Boston was abandoned for about forty
eight hours. The overhead electric lines of New York 
City (Boroughs of Brooklyn, Bronx and Richmond) were 
forced to suspend operations for awhile, and were with 
difficulty gotten into running order again after twenty-four 
hours of partial paralysis. O n Manhattan I sland traffic was 
given up for thirteen hours on the underground conduit 
electric lines, while th e horse and cable lines were kept in 
spasmodic operation, but with difficulty. The stoppage of 
the underground conduit lines was not due to electrical 
difficulties, as current was always kept on the conductors 
within the conduit ready for use. The trouble was that the 
storm came at the time of the heaviest evening traffic, and 
on Saturday, too, wh en the theater patronage is the largest 
of the week. The homeward bound cars were unable to 
keep to schedules with slippery tracks, and the snow plows. 
sandwiched in between passenger cars, could not help out 
the road. As a consequence, the snow got the upper hand 
of the railroads and was caked down in a freezing mass 
upon the rails, so that the car wheels could not reach the 
latter. The cable lines, being propelled by mechanical 
power, could keep both cars and sweepers in operation, 
though the engii1es in the station were loaded to the maxi
mum. An enormous force of shovellers was put to work 
as soon as possible, and the rails cleaned of snow, so that 
by Sunday afternoon cars were again running by elec
tricity. The danger feared by many that the conduits 
would fill up with snow or water was not realized, as there 
was at no time any difficulty from this cause. There were 
quite a number of burnouts of plows, due to the soaking 
of the latter in salt water, and these plows made occa
sional short circuits between the conductor bars in the 
conduit, which were, of course, taken care of without 
trouble by the feeder circuit breakers at the station. Alto
gether, the underground conduit system per se behaved 
admirably, and its difficulties were those incident to any 
form of self-propelled motive power. 

The announcement was made last month that the tram
way system of Havana had passed into the hands of Eng
lish capitalists who are proposing to install the trolley sys
tem in that city. Outside of Havana and Santiago the op
portunity for tramway lines of the ordinary character 
seems rather meagre. In this connection, however, the 
suggestion of General Roy Stone for an extensive system 
of electric railways for plantatio'n service in Porto Rico is 
interesting, and the plan proposed, it would seem, can be 
applied to Cuba and other tropical countries to advantage. 
Contrary to the general impression, Porto Rico, it seems, 
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has nut a guo<l system of wagon roads. There is one im
portant military road across the island, built, it is esti 
mated, at a cost of nearly $100,000 per mile, but th e enor
mous tropical rainfall as well as the mountainous condition 
of th e country have prevented, an<l in the nature of things 
will prevent, it is said, the construction of an extended sys
tem of permanent roadways for anything like an amount of 
money which it would be possible to expend for thi s pur
pose. T hose who are familiar with the post roads of 
Switzerland are acy_uainted with the difficulties of road 
construction in mountainous countri es as well as the ex
tent of attendant cost, and the attempt to reproduce in the 
Carribean or P hilippine lslands an extended system of 
roadways of like character would be practically impossible. 
It is just here that the value of the electric railway appears. 
These roads could be laid with comparatively littl e grad
ing, and could be much more thoroughly drained and pro
tected against the floods wh ich are incident to the tropical 
rainfall than can ordinary roads . General Stone believes 
that the electric railway will thus furnish the solution for 
connecting the plantations of our new tropical possessions. 
Again, the islands have plenty of undeveloped power in the 
way of waterfalls, and these should be utilized to generate 
the electric current. While yet only a suggestion, the plan 
looks inviting at first thought. T he industrial 1 ail way for 
farms was suggested in this country long ago, and it was 
thought that it would come into extended use, but as yet 
only a few of such lines have been built. In Mexico there 
are, however, a great many such tramways, working with 
horses. It would be curious if Porto Rico or Cuba should 
lead the U nited States and other countries in the construc
tion of this class of road. 

There seems to be a recrudescence of the electrolysis 
scare, which was quite prevalent four or five years ago, but 
of ,vhich little has been h eard since then until recentl v. If 
all the destruction of water and other subterranean ·pipes 
is going on which some would have the public believe, 
in three or four years there would be nothing to show the 
location of the destroyed conductors but lines of rusty and 
decomposed metal. But large electric railways have been 
in operation in many cities for a much longer time than 
this, and for th e g reater part of that period with much in
ferior ground returns and methods of bonding than at 
present in use, yet no such wholesale destruction has yet 
occurred. The articl e elsewhere in this issue on "Some 
Fallacies Regarding E lectrolysis" certainly throws new 
light on this whole subj ect. The results given are taken 
from an extended practical experience, and the points 
made should be useful in meeting a number of erroneous 
popular impressions regarding electrolysis, as it takes place 
underground when th e return current leaves the buried 
surface. It has been generally assumed that the difference 
of potential between the water pipe and adjacent rail indi
cates a condition in which electrolysis takes place, whereas 
the difference of potential is only one element necessary. 
The current flow and water adjacent to the surfaces from 
which the current flows are the real necessary elements un
der which errosion of these surfaces can occur. The dif
ference of potential indicates only a static condition. If 
the soil in which these conductors are buried were an insu
lator, the potential would be at a maximum and no elec
trolysis could take place ; so that the mapping out of paten-

tial differences uetween the rails and the water pipe is nut 
a criterion from which the locations or extent of dectro
lytic ac ti vity should be judged. This proposition can ue 
readily proven in any road where the differences of poten
tia l between a water pipe and rail arc taken in midsummer 
and the same measurements are repeated in midwinter, 
when th e ea rth is frozen and surrounds the rails with a par
tial insulator. It will be noticed that under these condi
tions the potential differenc es will be greater when the rails 
are surrounded by frozen su il, yet the f1uw of current is 
reduced to zero under these conditions. A nother particu
lar in which the electrolysis under ground differs from that 
of the laboratory experiment of two plates in a liquid elec
trolyte, is that in the laboratory experiment there is a 
transference from the anode to the cathode of the products 
of electrolysis. When the surface is buried in earth there 
is no such transfu sion; the products of electrolysis remain 
adjacent to the surfaces acted on, and in the case of iron 
these surfaces are protected from further action. The 
methods used fo r testing for electrolysis described show the 
current fl ow in the earth, and are devised for locating and 
determining the flow of these currents, this being the ele
ment of the current which produces electrolysis. The 
art icle also shows that a number of methods to prevent this 
trouble have only specific and not general application, and 
the sphere of usefulness of each method is carefully 
analyzed, so they will not be misapplied in practice. 

Street railway managers have sought a perfect type of 
convertibl e car as eagerly as the old alchemists did the phil
osoph er's stone. There is no doubt that all railway man
agers would welcome the design of a perfect convertible 
car, but the need is particularly urgent in the case of large 
city roads where th e space takc-n by the winter equipment 
in summer and the summer equipment in winter forms a 
very large item of expense. This. with the loss of interest 
on the first investmen t of apparatus not in use and the in
evitable deterioration which comes to rolling stock in stor
age, amounts to a very much larger figure than many who 
have not given att ention to the subject appreciate. One 
prominent railway manager estimates the expense to his 
company of being obliged to keep a double equipment in 
stock as $500 per year per car; another who is in control of 
one of the largest systems in this country is inclined to put 
the figures still higher, viz.: at $700 per year per car. An
other prominent manager recently stated that he has found 
that cars deteriorate as rapidly when not in use and in thf' 
car house as when in service. At the same time experi
ence has shown that it is almost as impossible to make the 
public ride in a closed car in summer as it is to try to fo rce 
them to ride in an open car in winter. For this reason a 
double equipment has been, until recently certainly, a 
"Robson's choice," or was generally thought to be, and 
while a few companies have tried the use of composite cars, 
these have not proved generally popular, outside of a few 
isolated cases, except on the Pacific coast, where the cli 
mate is particularly favorable for them. We are of the 
opinion, however, that there is a solution to the question of 
a convertible car, although it may be a question whether 
the proper solution has yet been reached. 

* * * * * * 
Convertible cars may be divided into three classes. In 

the first class can be included those which are convertible 
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111 name only, and which consist of a ca r with a very low 
window rail. T hese cars are usually arranged with the 
sash in t\\"o pieces so that it can be dropped into the side of 
the car when th e latter is "open." A disadvantage of this 
car is that as a center aisle is necessary, one-fifth of the 
seating capacity of the car is lost. T he official s of the N as
sau Railroad Company, of Brooklyn, have att empted to 
avoid thi s by the use of the compartment car, with running 
board, illustrated in our last issue. T his type of car is 
classed with the one just mentioned because the sides are 
permanently attached to the posts. It is doubtful, how
ever , whether this car fulfils the conditions demanded or 
that it has proved to be especially popular with the travel
ing public. In the second class of convertible car will be 
included those in which the entire side can be removed and 
~tored during summer. \;\Then used "closed " these cars 
have a center aisle, but thi s space may be filled with seats 
in summer, if desired, making through benches. There 
are seyeral obj ections to this car , and one of them is the 
necessity of practically rebuilding the car at least once a 
year ; second, that of storing the parts during summer , with 
the difficulty of keeping them in good condition for attach
ment later to the posts; and third, the difficulty of getting 
good joints at the ends. T hese objections have brought 
out a third type of car , viz .: that in which the side panels 
are in sections and slide in grooves in the posts. T hi s car, 
being self-contained, can be changed from one condition to 
th e other in a short space of time, and this avoids the ne
cessity of storing any parts. Cars of this type are familiar 
to our readers, and while not yet on the market for any 
g reat length of time, promise possibly to ansvver the re
quirements. 

The Future of Elevated Railways 

The equipment by electricity of the Manhattan and 
Brooklyn E levated Railway systems in New York Ci ty is 
practically dete~mined upon, and it is generally believed 
that th e principal contracts will be let within a very short 
time. It is superfluous to state that thi s step has been 
fo rced upon the elevated railway companies, and is taken 
with reluctance, if not against the real wishes of those hold
mg the largest interests in the properties , the reason being 
th e natural one, that large sums of additional money must 
\)e invested in the properties in order to bring about the 
electrical equipment , and lhat during the transition period 
of two or three years the g-ross and net earnings are not 
likely to suffer. 

There is no help for it, however,- the step must be 
taken, for the earnings of the elevated railway companies 
have fallen off frightfully, particularly on Manhattan 
Ts-land, where the surface railways are run on broad gage 
principles and are giving a g reatly improved and highly 
popular service to the public . To those who knew the 
Manhattan Railway property in it s palmiest days five years 
ago, its loss of traffic during the last two or three years, and 
particularly during the last six months, when so many of 
the underground conduit electric lines paralleling it have 
gone into operation, is almost unbelievable. The current 
quarter's report, for example, shows that the comp:my is 
not only not earning its quarter's proportion of the mod:
erate 4 per cent dividend, with which it s stockholders 
have lately been forced to be content, but that it is actually 

failing to meet its quarter's proportion of the fi xed charges. 
.i\ comparison of this quarter with that of the correspond
ing quarter of 1891 gives 1 he following astonishing result: 

Quarter ending Sept. 30: 1892. 
Gross receipts .... ........ ... ... $2,468,730 
O perating expenses ........ .... . 1,294,251 

Net earnings ................... $1 ,174,479 
Other income. ... .............. 35,000 

Total . ....... ................ .. $1,209,479 
Interest , taxes, etc. . . . . . . . . . . . . . 681 ,089 

For stock .... ....... . .... surplus $528,390 

1898. 
$1,788,613 

l,249,003 

$539,610 
47,500 

$587,110 
6o7,172 

def. $20,062 

Moreover, looking still longer upon the dark side of the 
elevated railway picture, it is true that even in these days of 
trem endous energy in the conduct of large enterprises and 
the remarkable results achieved by skill and forethought in 
their management, a railway company cannot, merely by 
the fiat of its board of directors or by the rubbing of an 
Aladdin's lamp, create in a moment the immense amount 
of steam and electrical equipment required. We are enter
ing upon a period of great activity in all industrial enter
prises , and in spite of the magnitude of our engineering 
and manufacturing establishments, orders for even a mod
erate amount of manufactured product must be placed 
many months in advance of wished for delivery. Avail
able power station sites, none too numerous in any large 
city, must be determined upon and purchased, usually after 
long negotiations with several owners. Should the Man
hattan Company place contracts to-day for the equipment 
of any of its lines, we doubt if the first car would nm over 
that line short of a year or the steam locomotive be entirely 
withdrawn in less than two years. 

But there is a brighter side to the picture. Elsewhere 
in this issue we have set forth a rough estimate of the effect 
of the change to electricity by the Manhattan Company 
upon its earning power-this as an incident in an ex
tended discussion of the influence of improved schedule 
speeds and more popular service upon the earning power 
of roads of this character. From a careful study and 
analysis of the Manhattan Company's gross receipts and 
operating expenses for the year ending June 30, 1897, we 
are convinced that had the company i11 that ::,1car run the 
sam e number of trains on a schedule faster bv only two 
miles an hour than it s then steam schedules, and had the 
motive power been electricity, the earnings available for 
dividends on stock , after paying S per cent on an esti
mated cost of electrical equipment of $10,000,000, would 
have been nearly or quite double what they actually were 
in that year- 8.81 per cent instead of 4.45 per cent. This 
does not mean, however, that the Manhattan Company 
could accomplish so favorable a result to-day, for the sur
face railway competition is, as before stated, cutting into 
its earning power greatly, and is taking from it the major 
portion of its most profitable traffic-the short-distance 
riding. 

Ten or perhaps fifteen years hence, however, there will 
be, we believe, enough traffic for all the transportation 
agencies in New York City. Surface railway cars will be 
overcrowded and many of their would-be passengers will 
return to the elevated, particularly if the service given by 
the latter is up to date and generous. The elevated will, 
however, carry the long distance traffic, while the surface 
lines will obtain the short distance. 
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Conduit Construction of the Third Avenue Railway 
Companyr New York 

T he announcement has been made that the Third Ave
nue R ailway Company of New York is planning to intro
duce the electric conduit system, not onl y on its Boulevard 

•and 125th Street line, but upon all the lines comprised in 
its main line on T hird Avenue, its 125th Street and Am
sterdam Avenue line, the sys tem of the F orty- second 
Street , Manhattanvill e and St. N icholas A venue Railway 
and th e D ry D ock, E ast Broadway and Battery Rail way. 
Uf these, 45 .16 miles are operated at present by horse, and 
28.5 miles by cable, and of the cable railways mentioned, 
the main line of the com pany on T hird Avenue is one of 
the heaviest traffi c roads in th e city. T h e reasons fo r the 
chan ge from cable to electricity were g iven in the J ul y 
issue of the STREET RAILWAY JouRNAL, and, as stated by 
a prominent offi cial of th e company, are to secure pleas-

, " 

rail way , will be an impor tant one in attrac ting traffic in the 
future. T he concrete is packed under and on the insick 
of thi s stringer, but not on the outs ide, where broken stone 
is used. T his provides ampl e drainage and in sures the 
dryness of the timber . 

T he yokes are spaced 5 ft . apart , and are bui lt up oi 
th ree pieces riveted together, viz.: a steel I beam weighing 
105 lbs. , and two cast iron side pieces weighing 122 lbs. 
each. T he yokes rest on a continuou s bed of 4 ins. of 
concrete. T h e conduit between the yokes is of solid con
crete. The wooden stringer is laid in 30-ft. leng ths, and is 
of selected yellow pine, creosoted and planed to size. The 
slot rail is laid in 30-ft. leng ths, is 7 ins. high and weighs 66 
lbs. per yard . The tie rods between t rack rail and slot rail 
are spaced every 2 ft . 6 ins., besides which there are th e 
braces at every yoke, as illustrated. T he track rail is laid 
in 60-ft. leng ths, is 9 ins. hig h , and weig hs 107 lbs. per 
yard. It is of the Crimmins section, similar to that em-

5 O¼'------ - -- -

Cross • Section ,, 
Sca le lh -1 ft . 

Sec tion through Slot Centre, 

FIG. 1.- PLAN AND SECTIONS OF STANDARD NEW CONSTRUCTI ON, TH IRD AVENU E RAILWAY 

anter service, as well as a uniform system for all the lines, 
as the electrical equipment of the present horse lines is a 
manifest necessity. 

Two types of electric conduit construction will be em
ployee! ; that fo r new construction , and that where the old 
cable conduit is to be retained. As the cable railway on 
125th Street and T enth A venue was install ed long before 
that on Third A venue, and is now somewhat antiquated , 
it will be removed entirely, and the new type of construc
ti on will be employed there, and the modified conduit will 
be used onl y on Third A vrnue. F ig . 1 shows a section 
and plan of the_ new construction adopted . As will be seen , 
it differs radically from anything which has yet been in
stalled, the chief feature s of the novelty lying in the carry
ing of the rails upon a wooden stringer 5½ ins. wide x 6 
ins . high. This has been clone to secure an easy riding 
track, and this quality, in the opinion of the offi cials of the 

ployed on the M etropolitan Street Railway. Insulator 
boxes are located every 15 ft. As shown in the diagram , 
they are hung on the slot rail s, and can be slid either way, 
in suring fac ility in setting. vVhen the structure is com
pleted they are set in position. T he conductor ra il is of 
steel, "T" in section and wt ighs 2 1 lbs. per yard . 

In installing the condui t a trench is fi rst dug 35 ins. J eep 
and the width of the roadbed T he -1--in . concrete bed is 
then laid, after which all of the iron structure is erected 
complete before the concrete is install ed. In bui lding up 
the latter between the yokes sheet iron linings are used 
between the latter until the concrete is set. These linings, 
which are in two pieces , so that they can be slid through 
the slot , are held in position in the conduit by coll apsible 
forms , which ,,re also slipped th rough the slot and then 
opened by a lever, pressing th e lining in position against 
the yoke. T wo of these are used between every yoke. 
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T he ducts for carrying the feeders are sometimes placed 
on the inside, between the tracks, and sometimes on the 
outside . A feeder vault will be located every block, or 260 
ft., and between each feeder vault will be two cleaning 
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will be hung in the insulator boxes on hangers, so that 
they can slide at right angles to the slot rails. In this way 
the conductors can be installed without interfering with 
the cable operation, and when the company changes over 
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from one system to the other the 
conductors, with their insulators, 
can be slid out to position in tht 
conduit . T he conductors will be 
slipped into the conduit at the 
present grip-traps, and will then be 
carried along till they are opposite 
the proper insulators. 

FIG. 2.-STANDARD YOKE, NEW CONSTR UCTION 

A special feature of the t rack 
construction on the main line will 
be the use of a spring liner, illus
trated in F ig. 5, placed between the 
base of the rail and its seat on the 
yoke. T he obj ect of this liner is to 
secure an easy riding track, and 
this, it is thought, will not only 
prove attractive to passengers, 

vaults . T he manhole curbs of the cable vaults are kept 
small, viz .: 20 ins. x 20 ins. 

T he insulator employed is the same as that used on the 
Metropolitan Railway, and th e method of hanging it is the 
same, except that the Third Avenue Railway Company 
will fas ten the insulator to the frames of the insulator 
boxes, instead of to the slot rail. T he position of the con
ductor rails in the conduit will be the same as in the Metro
poli tan Street Railway construction, so that the same cars 
can run over either construction. T he same type of 
plow will also be used. T his has been described in former 
issues. 

Two types of feeder ducts will be installed: the McRoy, 
for high tension circuits, and th e National cement line 
tubes, which will be used fo r the low tension circuits. 

On the Third Avenue main line, where the present con
duit will be retained, a different type of construction had 
to be adopted, as the good condition of this conduit and 
the immense cost of its installation were such that the 

but will increase · the li fe of the rolling stock and 
rai ls. The t raffi c on this line is continuous and heavy, 
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FIG. 3. - SECTION OF DUPLEX CONSTRUCTION WHERE TWO 

COMPANIES OPERATE OVER SAME TRACK 

and it is estimated that 3600 wheels pass over a given spot 
in twenty-four hours, and that the weig ht on each wheel is 

Yoke spacing 5 ft . center t o cen ter 

a continuous concrete 

- . - S ll·ect R ailway ,l u1t r 1rn l, .V. Y. 

FIG. 4.-PLAN AND SIDE ELEVATION OF NEW CONSTRUCTION 

company wished to utilize it if possible. New track rails, 
however, will be laid, and provision must be made for in
stalling conductors and insulators. The present height of 
the track rail is 7 ins., and this height has, of course, to be 
retained as there will be no change in the yokes. The 
company will therefore put in a 7-in., 104-lb. Crimmins 
type of rail, and will cast weld the joints. The present 
µulley carrying vaults, which are spaced every 35 ft ., will 
be undisturbed, and will be used as cleaning vaults. The 
feeder vaults will be built under both tracks, and will be 5 
ft . wide and 24 ft . ½ in. long inside, from one wall to the 
other . They will be located every 400 ft . The insulators 

about 6375 lbs. The deflection of each rail at the yoke, 
according to the specifications issued to the spring manu
factu rers, is not to exceed 1-16 in. when a loaded car 
passes. T he spring adopted is not of the elliptic type, but 
is so desig ned that when the center goes down the ends 
rise, presenting a corrugated surface of enormous strength, 
the weight to _compress which flat is estimated at from 
10,000 to 12,000 lbs. The springs are 4 ins. wide. 

T he rails on the main line will be cast welded, the Falk 
system being used, and at the special work expansion 
joints will be employed. The contracts already awarded 
are as follows: roadwork, Naughton & Company; under-
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gr ound feeder conduits, J . T . McR oy and National Con
duit and Insulation Company; ra il s and special work, 
Lorain S teel Company; yokes, manhole frames and covers, 
Pennsylvania Iron W orks; bolts, tie rods, etc., Sternberg 
& Company; drop forgings, Wyman & Gordon ; creosoted 
t imber, E ppinger & Russell ; spring liners under rails, 
Charles Scott Spring Company; cast weld ed joints, T he 
Falk M anufactu ring Company. 

The system of fl exible track to be used is the design of 
J ohn H . Robertson, superintendent of the company, who 
has also general charge o f the eng ineering featu res of the 
new line. Mr. R obertson is ass isted in this work by C. A. 
Psilander. The consulting eng inee r of the company is 
Dr. Louis Duncan . 

The Third Avenue R ail road Company is not only plan
ning the important chan ges outlined for its track co115truc
tion and motive power, but also will introduce improve
ments in rolling stock. T h e company has long felt th e 
need of a convertible car of a practicable type. ·w hile this 
would prove useful on nearly all roads, the need has been 
accentuated in th e case of the T hird Avenue Company by 
certain local conditions, chief among which has been the 
large expense and trouble of storing cars . T he high cost 

realizes th e deteriora tion to which cars in storage are sub
ject. T he company has decided, therefore, to try the use 
of the car shown on page 794. which is practically a 
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FIG. 5.-SPRING LIN ER 

convertible open and closed car, and which has been built 
by the J. G. Brill Company. 

Owing to the heavy traffic on the line and the fact that 
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FIG. 6.-SECTION THROUG H ROADBED ON THIRD AVENUE 

of real estate in New York compels the company to use 
car houses having two floors and in its H arl em car house, 
which is the main car house o f the company, the equipment 
not in continuous use is stored on the second floo r , whil e 
that in regular service is kept on the g round floor. If a 

FIG. 7. - INTERIOR OF CAR 

sudden change of temperature comes on, therefore, it 
takes the greater part of a day to change over the type of 
cars, so that often the need fo r the change disappears be
fore the change itself can be effected. The company also 

the large proportion of it is made up of long distance 
passengers. cross seats have been adopted instead of longi
tudinal seat in this new car, as it is found that the former 
a re much more agreeabl e to long distance riders . 

In o rder to secure greater strength and depth of sill, a 
special form of side sill construction. designed by Mr. 
R obertson. is employed. Each si ll is made doubl e and 
consists of a channel and a single angle iron, each 
9 ins. in heig ht, spaced about 1-} ins. apart and 
bolted together with their flanges proj ec ting out
ward. T he channel iron is placed on the outsid ~ and 
the angle iron on the inside of the ca r. and the encl:,, 
are b ent around so as to form the encl sills, which are 
tlms continuous with the side sills. Inside the iron sill s 
there is a supplementary sill or packing piece of wood. fr 
thi s the ash posts are mortised in the usual manner and 
h eld fast by a toe bolt secured with a nut underneath. 
T wo screws hold the toe bolt fast to th e post. On the in
side of t he packing piece are pressed steel pockets to re
ceive the cross sills. Double tie rods at each go through 
th e sills on both sides and are secured by nuts . Bolts and 
nuts are always preferred for work of this kind, as th ey are 
not onl y stronger, but can at any time be examined and 
made secure if working or straining of the parts has taken 
place. 1 n this way a very rigid and substantial fram
ing is secured throughout the car. T he four cor
ner posts are reinforced wh ere th ey are joined to the 
Hoor beams. W here channel and angle bars meet in the 
center of the ends of the car under each doorway, they are 
fastened together by iron plates resembling fish plates in 
their construction . T h e sides of the car are straight , and 
are sheathed up with narrow matched stuff. 
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The windows have a sash in two pieces with m etal stiles . 
The larger is 2 ft. 7 ins. hig h , and the small er one is I ft 
4½ ins. high. The small er is at the top, and when both are 
lowered they drop into the wall of the car entirely below 
the window rail, which is about 2 ft. above the car floo r. 
When lowered the sash are entire ly out of sight, and are 
held firml y by g uides and springs at the side, so that it is 
impossibl e for them to rattle. T he opening is then cov
ered with a tight-fitting cap running the length of the 
window frame. T he windows are fitted with curtains of 
the usual type. 

Th e seats are of the " \ Valkover" pattern, and were 

riser . The wheels are 33 ins. in diameter, and the trucks 
have a 4-ft. wheel base with truck centers 22 ft. apart. The 
motors are G. E. No. 52, and the trucks are the Brill No. 
27 G, or "Universal." The head lining of the car is whiti: 
maple veneer decorated, and gloss fini sh . The doors are 
clouble automatic, and the floor is covered with longi
tudinal strips. The total weight of the car with motors is 
36,000 lbs. 

To facilitate the movement of this car in the storage 
Hoors in the shop the electrical terminals are brought to a 
sock et at each corner post. Into this a special trolley pole 
can be fix ed, and by means of this pole connection is made 

FIG . 8. - SIDE VIEW OF CAR, WHEN CLOSED 

manufactured by the Hale & Kilburn Manufacturing Com 
pany. They are of a type recently brought out by that 
company, and embody a number of new features. All of 
the slideways, etc., are rem oved from the side of the seat, 
and are put underneath, enabling the seat cushion to be 
carried out the full width of th e fram e. Th e seats arc up
h olstered in Pantasote, wh ich was selected as the best m a
terial for the service on this road, as it is very easily cleaned 
and alwavs presents a bright appearance . ~n h and-pole s 

with overhead wires , so that the cars can be moved about 
under their own motive power. 

••• 
Third Rail in the B. & O. Tunnel 

The elaborate overhead structure for supplying current 
to the electric locomotives in the tunnel of the Baltimore & 
Ohio Railroad at Baltimore will soon be abandoned and its 
place taken by the third rail. Th e latter will be installed 

FIG. 9.-SIDE VIEW OF CAR , WHEN OPEN 

ur straps for passengers are placed in th e car, but the seats 
are provided with a new grab-handle, which is one of the 
recent Hale & K ilburn specialties. This handl e enables 
passengers standing in th e aisles to steady themselves with 
less effort than wh en they are r equired to h old onto a strap. 
This handle is clearly shown in the view of the interior 
given herewith. 

The general dimensions of the car are as follows: length. 
32 ft.; width at sills, 8 ft. 2 ins.; length of platforms, 4 ft. 6 
ins. The step is 15½ ins. from the rails, and has a 14-in. 

by the Safety Third Rail Company of New York, whose 
system of a sectional third rail will be used. The line is 
about a mile in length, and there will be twenty sections on 
each track, or forty sections in all. Each section will be 
controlled by a special switch designed for this purpose 
As will be remembered, by this system only that section of 
track over which the car is being operated is alive, all 
others being cut out of the circuit. The change was made, 
it is understood, on account of the excessive wear of the 
overhead system. 
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Methods of Increasing Traffic 

HY \V. BANKS 

Electric railways, like the steam roads, have found that 
traffic will not come by merely opening the road, so it has 
been found necessary to have a staff to cater for traffic. 
A t present the Toronto Railway Company, with more 
than 80 miles of tracks, has only one park under its ab
solute control, but tli e beauty of that one park, its fine lo
cation on the prettiest and healthiest part of Lake O ntario, 
makes it one of the most attractive and pleasant of sum
mer resorts. 1 t is known as Munro Park, and is a very 
short distance outside of the eastern city limits. By ar
rangem ents with the owners, the company has access to 
Victoria Park, L ong Branch, and other pleasure resorts, 
while the whole of the many extensive and beautiful city 
parks are all located on the routes of the company. 

The summer traffic is limited to the months of May, 
June, July, August and September, but fully five-sixths of 
it to June , July and A ugust. Owing to the necessary im
provements in 1\Iun ro Park not being quite finished, the 
Toronto Railway Company has been compelled to confine 
its entertainments this last summer to band concerts and 
minor attractions. All of these, however, have been very 
profitable, and the company is already preparing for a 
busy season next year. This city has an extensive water 
front and beautifvl island summ <:r resort within the city 
limits, and it is anticipated that at no distant date boat 
trolleys will be placed in operation abng the water front 
by our company to carry passengers to and from and 
around the island . 

A dmission to our park and pavilions being free, we have 
to look to the passenger traffic fo r a return of our expendi
ture on entertainments in the park and in the grounds to 
which ,ve have access. Our attractions will be of a very 
high class, ancl there will not be a single performance to 
which the most refin ed cannot come. \ Ve also endeavor 
to avoid entertainments deserving close attention for any 
length of time, our desi re being to amuse the groups of 
picnickers, none of whom rare to sit fo r even half an hour 
closely watching a performance. \ Ve propose also trying 
the experiment of g iving financial aid to any first-c lass 
entertainment to be given on grounds close to our car 
routes, and to issue round trip tickets to include admission 
to such entertainments. \ \There we g ive financial backing 
our own staff will sell tickets and control the finances. 'vVe 
have, of course, absolutely no control over the city parks, 
but we reap some benefit from traffic caused by a series of 
band concerts in these parks, for which the city council 
pays. The municipality is not always the best caterer for 
the public, so we are anx ious to see a higher cla§S of con
certs, and the convenience of the public better provided for 
hy the erection of more pavilions and greater facilities for 
obtaining necessary refreshments, cooling drinks, etc. A ll 
these details may appear commonplace to many managers, 
but on them a very great deal of our traffic depends. 

The private car and moonlight excursion traffic grows 
in popularity, and we have clone a g reat deal to foster and 
encourage it ; our circulars have been sent to every clergy
man, Sunday-school superintendent, secretary of church 
society, and to all the secret, fraternal, national , and labor 
organizations in the city and within an area of IO mil es 
around. Our charter compels us to carry passengers from 
any part of the city to any oth er part at a single fare; fi xes 
the fare at fiv e cents, and also fixes the prices of tickets 
bought in quantities, and requires us to give workmen's 
tickets at the rate of eight for a quarter, available during 
certain hours in th e morning and evening. We have not , 
therefore, much room for special cheap excursion rates, 

yet we have devised means for this description of :-raffic, 
and small or large parties c~m have a percentage 011 a cer
tain class of tickets, while we ourselves run thn:c nights 
1,er week cheap excursions to Long Branch. 

Many of our storekeepers g ive street car tickets as 
bonuses to their customers, and find it a most successful 
plan for securing business. \\Then a customer knows that 
car fare from and to any part of the city can be had at a 
store, the distance from such store is no drawback , but, 
especially in fine weather, is an added inducement to 
patronizing that place. The storekeepers get no discount 
on the tickets they buy for thi s purpose. 

Almost ali plans for increasing traffic touched on by 
other managers, and described in the STREET RAILWAY 
JOURNAL, arc now, or shortly wi ll be, in vogue on the To
ronto Railway Company's lines, except reduced prices for 
lunch, and we are endeavoring to perfect plans for sharing 
in the steam ra il way and steamboat traffic. \Ve have all 
arou nd our city, villages, towns and cities, from which we 
propose to arrange fo r excursions by boat or rail, as the 
case may be. The tickets for such excursions will, of 
course, includ e our charges for special cars to meet the 
parties at the wharves or depots, convey them to our park, 
,,nd back in the evening, including a trip around the city. 
·rherc are immense possibilities in this traffic, which will, 
of course, require a good deal of hard work and attention 
to make a success. \Ve also propose arranging with 
thm:e railways in the States which have through booking 
rates to Toronto to keep us posted on all excursions an-
1101111ccd for this city, so that we can arrange for special 
trips. .i\Iany of these excursionists are often in the city for 
only a fe,v hours, :md w-::rnld gladly avail themselves of 
our cheap, pleasant and speedy mode of seeing the sights. 
\Ve are putting ourselves in communication with excur
sion agents everywhere, with a view to developing this 
traffic. 

Many star singers, actors, lecturers and public enter
tainers visit Toronto, and the railways frequently run ex
cursions from neighboring towns on the occasion of such 
vis its. The traffic thus brought in, we also desire to handle, 
and make arrangements for special cars, and for the at
taching of our passage coupons to entertainment tickets 
or railway tickets. entitling the holder to ride on our cars 
to and from the depots or steamers. VVe are always pre
pared to deal liberally with good circuses and big. shows 
of any kind. 

O ne of the drawbacks s11pposed to exist in Canada to 
electric railway excursion traffic is the alleged long and 
severe winter, popularly associated in the U nited States 
and Great Britain with this Dominion. No greater mis
take ever existed than that about the Canadian winter. Of 
course, if a person go north as far as the Hudson Bay 
regions he will enjoy a long, bracing winter, but here we 
seldom see snow until December, and scarcely ever have a 
heavv fall until after Christmas, and bv the middle of 1farch 
thcr~ is very little of the snow left., The "oldest inhab
itant" has stories of long winters, but these have evidently 
di sappeared since the introduction of railways. It is a rare 
event fo r the st reet car traffic of this city to be seriously 
interfered with for more thcin an hour or two any winter. 
To us, however, the winter brings no cessation in our 
work of catering for traffic. Theatrical performances, 
concerts, skating carnivals. hockey matches. ice-boat 
racing. curling. sleighing, snow-shoe racing, and all other 
winter sports , are utili zed for ou r benefit. A series of 
matches -for valuable prizes will be arranged during the 
coming ,vinter, always on grounds or in rinks on our 
routes. \Ve contemplate g iving some winter in our park 
reali stic plays, showing Nan sen 's famous journey in 
search of the pole, th e P ea ry exped ition, and from England 



STREET RAILWAY JOURNAL. [VoL. XIV. No. 12. 

we may bring some genuine Franklin relics, to be shown 
in a series of performances illustrating the last voyage of 
that famous explorer. We also hope to secure the pres
ence in the city of the most noted skaters and snow-shoe 
racers of the world, and intend to give in our grounds "The 
Bells," the play made famous by Irving, making the sleigh 
ride a great feature. Then there are the possibilities of the 
Ice Palace, with the many attendant attractions it would 
give opportunities to present. 

The intense love of everything British, which character
izes our people here, is a valuable asset of the electric rail
way, for in the winter it will enable us to present to the 
present generation realistic exhibitions of the Crimean 
campaign, securing for the purpose the co-operation bf the 
three volunteer regiments of the city, as well as that of the 
permanent fo rce. This will insure an interest in the per
formance of more than twenty-five hundred men, and the 
same rule applies to all performances of a military nature. 
The British spirit of our people induced us to try and get 
Piper Findlater, of Dargai fame, to visit Canada under our 
direction. Should he come here with several of his com
rades of the famous Gordon Highlanders we can put the 
show in enclosed grounds, and give a round-trip ticket 
trom any part of the city, including a reserved seat 
on the grand stand, for twenty-five cents, and we have no 
fear that the numbers attending will be less than twenty
five thousand daily. vVe can sell round-trip tickets with 
numbered reserved seat coupons attached at our offic es 
throughout the city until two hours and a half before each 
performance, after that a special man on each car on the 
main routes will sell the tickets . This will leave our regu
lar staff free to deal with the ordinary traffic. A similar 
plan can be pursued in other cases where large crowds 
may be expected. 

T his is an outline of the leading features of the plans 
adopted or in contemplation fo r the encouragement of 
traffic on this road. There are many other ideas constantly 
cropping up , but from thi s it will be seen that we do not 
propose laying out expensive racing grounds or bicycle 
tracks. My opinion is that we should bend our own ener
gies to securing each first-class attraction as soon as it is 
in evidence, leaving private parties to speculate in grounds 
for sports. Of course, wherever such grounds are con
venient for our cars we are always ready to assist in mak
ing such sports successful. 

vVe may g ive our A merican visitors a treat on an early 
date by showing on th e lake in front of our park exactly 
how Santiago was captured. Vv e will have the work 
done under the direction of a naval officer of known ability . 
T his reminds me that the location of Munro Park enables 
us to present land and water fetes with equal success. W e 
are able to turn th e water front into a fin e amphitheater, 
from which ten to twenty thousand people can witness 
''Pinafore," ''Billie Taylor:' or other performances of a 
naval character, and the stage will be a floating pontoon. 
We can reverse that order, and place our audiences on the 
pontoon, with our stage at the water's edge. 

Of course, all descriptions of canoe, boat and yacht 
racing has our attention, with water polo, etc. With a 
first- class shore for bathing purposes, we will derive reve
nue by providing the best accommodation for bathers at 
nominal chargE's . 

I have left myself little sp2ce to speak of plans for carry
ing into the city farm, dairy and garden produce to storage 
warehouses under our own control. All this, however, is 
receiving attention . I am not at all afraid of the horseless 
carriage-auto-car, or by whatever name the much-dis
cussed vehicle may be known. It seems to me that the 
vehicle can only be a success when used in connection with 
electric cars. There are in all large cities streets on which 

tracks will never be laid, although the routes thereon 
would be profitable, and there are others on which it will 
not pay to lay tracks, but from which a good deal of traffic 
can be obtained. If the auto-car can be cheaply and neatly 
constructed and easily managed I would use it on such 
routes as those referred to as traffic feeders for the cars, 
and I would be prepared to convey one or more persons by 
these vehicles to church or weddings, or any other place or 
service, more speedily, cleanly and promptly than the liv
erymen now do such work. 

In concluding, I am satisfied that the possibilities of 
electric railway traffic are practically inexhaustible, and 
that when the traffic and entertainment managers of these 
roads hold their next convention it will be the convention 
of men standing at the beginning of a great and successful 
movement, such as few other undertakings can expect to 
attain. 

•• 
Theory of Reserve and Suspense Accounts 

BY A . 0 . KITTREDGE, F . I. A . 

If all the items of expense or cost oi a street railway or 
other business enterprise could be managed so as to be 
paid in the month, quarter or year to which they rightfully 
belong, or if the payment of expenses in one fiscal period 
'which belong to another could be avoided, the necessity of 
suspense accounts and of reserve accounts as well would 
be removed. It is impossible, however, to so adjust pay
ments as to bring into a given period all that belongs to 
that period and nothing more. H ence arises the necessity 
of reserve accounts, on the one hand, to accumulate 
amounts corresponding to th e expenses or costs of various 
kinds properly chargeable to the present fiscal period 
which will be paid at some future date, and of suspense 
accounts, on the other hand, to receive the charges for 
expenditures made during the present fiscal period which 
belong to the operations of some future time. 

F iscal periods are of various lengths. Formerly, as a 
rul e, they were much longer than at present. The tendency 
of the day is to contract or shorten the fiscal period-in 
other words, to diminish the time between statements. 
\Vhereas, only a little while ago, comparatively speaking, 
" year was the shortest unit of time in business, and is still 
the common limit, to the extent, at least, of public reports 
in various indu stries, the tendency, so far as accounting 
1s concerned, is at present to take half, quarter or even a 
twelfth of that period as the unit or the limit of time be
tween statements. 

The highest form of accounting, in place of yearly, semi
annual or quarterly showings, maintains a perpetual bal
ance sheet. It makes the business statement bearing this 
name an integral part of the bookkeeping system and 
keeps it up to date, just as the cash account is kept up to 
date . It shows profit and loss results daily, weekly, or, at 
longest, monthly, as circumstances may warrant. In a 
street railway enterprise a monthly showing is the extreme 
that should be tolerated. In other words, a month between 
complete balance sheets is the longest a}Jowable time. A 
weekly showing can be had just as well as not, while a 
daily showing is attended with no particular difficulties. 
If profit and loss showings and balance sheet statements 
are thus to be perpetual, more especially is there the neces
sity of introducing into the bookkeeping system proper 
reserve accounts and suitable suspense accounts. The ob
ject to be attained is that each day, week or month, 3s the 
case may be, shall stand by itself correctly charged with the 
expenses, as well as correctly credited with the earnings 
belonging to it. 

\-
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One or two familiar illustrations will make this part of 
my argument entirely clear. Suppose, fo r example, that 
we are conducting our accounting system upon the basis 
of a monthly showing of profit s and losses. If, in the 
course of our transactions, we pay in advance a quarter 's 
rent on some building or warehouse, or if we pay our tele
phone bill quarterly in advance, then to protect the present 
month we must suspend so much of this disbursement as 
belongs to th e two months succeeding. To charge the 
whole of either of these bill s to the present month would 
be to load this month beyond its proper share. 

T he same principle applies to all kinds of supplies and 
materials. If we are using, for example, one hundred tons 
of coal per month, but in a certain month, for the purpose 
of taking advantage of the season of the year, or of the 
price of coal or of low freight rates, we purchase one thou
sand tons, it certainly would be unfair to the month in 
which the purchase is made to charge up as an expense 
the whol e of the thousand tons of coal. Instead, we open 
a coal account, to which the cost of the thousand tons is 
carried and from which, in turn, we charge to the several 
monthly accounts whatever quantity of coal is consumed 
in each of them . 

It is the usual rul e to maintain material and suppl j ac
counts analogous to th e coal account above suggested, 
but there are various expenditures, like rent , telephone 
charges, advertising and special outlays of various kinds, 
including, among others, insurance premiums, which are 
always demanded in advance, fo r which no regular account 
is provided and which are likely to be charged into 
monthly expenses unless a special suspense account is 
opened to receive the amounts. J ust what the suspense 
accounts should be in any g iven business depends so much 
upon the nature of the business itself and the customs of 
the community in which it is conducted that it is hard to 
cite examples by way of illust ration that would apply 
everywhere. T he suspense accounts of any two given 
street railway enterpri ses would not be exactly alike. 

A suspense account usually carries a debit ba lance. As 
a rul e, it represents an expense belonging to some future 
period, which has been paid in the current period. T here 
are various exceptions to this, howeyer. For example, I 
know of at least one street railway company which sells 
tickets in various quantities at g raded rates, and therefore 
has a considerable income on passenger account some
what in advance of actual service rendered. It is the rul e 
with this company to pass all its ticket receipts to the credit 
of a special suspense account and to debit out of this ac
count daily amounts, corresponding to the tickets taken up 
by the conductors, which are carried to the credit of pas
senger earnings. 

R eserve accounts in character are just the reverse of 
suspense accounts. Certain expenses belong to the busi
ness of the present month which cannot be discharged in 
cash th e present month, nor yet are they evidenced by in
voices, bills and the like. To charge this month therefore 
with what fairl y belongs to it , certain sums must be ca rried 
into the current expense account for which there is no 
contra account to be credited, save onl y as a reserve ac
count fo r the item is opened up. I n other words, expenses 
must be properly pro rated to the months, letting the pay
ments fall where they will. 

T ake it in the case of taxes. One twelfth of the annual 
taxes that a street railway company must pay is an expense 
belonging to each month in the year. But the taxes are 
paid annually-not monthly. A reserve account fo r taxes , 
therefore, is to be opened up. T he debit of one-twelith the 
annual amount is to be charged into the expenses of each 
month , while the taxes reserve account gets the corre
sponding credit. In turn , when th e t ime to pay the taxes 

,1 rrives, the taxes reserve account 1s debitc-d fo r the 
amount, thus taking up what has been set aside for the 
purpose. 

Interest on bonded ind ebtedness, for example, is a 
charge, a twelfth of the annual amount of which properly 
fa ll s to each month . The business of the railway company 
each month must show an earning larger than its current 
expenses, with the pro rata of interest on bonds and taxes 
included, in order to insure a dividend on its stock. A 
reserve account for interest on bonds, therefore, is opened, 
to which an amount is credited each month equal to one
twelfth of the annual charge. When interest day arrives 
the interest reserve account is debited with the check 
that is drawn for the payment of the interest. 

There are other reserve accounts that should be main
tained by street rail ways, besides those like taxes and inter
est, which are an immediate lien upon the cash in the treas
ury. The wear and tear upon rail s and roadbed, power 
plant and cars, as well as upon all kinds of eqmpment, are 
costs that must be provided for out of earnings before divi
dends can be rightfully paid. Maintenance is som<>thing 
which every street railway manager has learned to face . 
H e also comprehends the meanin g of depreciation . H e 
knows that however well sustained are the repairs to road
bed, rail s, machinery, cars and general equipment, still 
there is a depreciation in value constantly in progress. Not 
only does the entire equipment constantly dimimsh in 
value by age, but it is ever threatened with new and im
proved forms which may supersede it before it has r ::ached 
half its theoretical age. As a prudent man, therefore, he 
looks over all the faciliti es and appliances which the road is 
using, and says, '' It will cost so much per year to ke -~p this 
property in proper repair." This conclusion reachecl, the 
application of it is that one-twelfth of this amount, \Yhat
ever it is, is of the nature of an expense to be charged each 
month into the costs for that month. To charge it into the 
costs means to credit the reserve account of corresponding 
name. Then the expenditure for the repairs can be made 
whenever convenient. 

Again, the manager says to himself, "We are not safe 
in counting on longer than so many years' life for all this 
equipment . In that time it will have either run down to 
such an extent as to make a replacement in kind absolutely 
necessary, or else it will have been superseded by rnme
thing of a different character." This conclusion reached, 
the course for the accountant becomes plain. If the life of 
the entire equipment be fixed at twenty years, for example, 
then one-t\ventieth of the entire value must be written off 
as an expense each year. That is to say, one-tweifth of 
this one-twentieth must be charged as an expense each 
month. To charge into monthly expenses this amount 
there must be opened a reserve account of corresponding 
name and character. It may be called reserve for re
placement or reserve for depreciation, or by other name, 
as the taste of the management may be. The expense or 
ioss from depreciation goes on constantl y, and the expense 
of wear and tear is also a constant quantity. They must 
he charged up regularl y without regard to the time when 
money is spent to offs et them. 

Bridges, culverts, roadways, tracks, etc., have to be re
paired, but such work cannot be done advantageomly at 
all seasons of the year. It would be foolish in our North
ern climates at least to undertake to replace rails and re
build culverts between the first of December and the first 
of l\farch , but the wear and tear upon the roadbed and 
equipment in general in the months in which no repairs 
can be made and no replacements advantageousl y under
taken are j11st as great as in the summer mouth s, when 
this wo rk can be carried on economically and expedi 
tiously. T his , then, is th e argument for the charge for 
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repairs and renewals month by month . It is fa ir t •J the 
property and permits the expfnditures to be made when
l ver the season favors. 

,\gain it is inexpedient, in view of certain financi al con
ditions that occasionally prevail, for very large outl ays fo r 
maintenance, replacements, etc., to be made at certain 
elates. T his, however, is no reason why the company 
should not set aside, month by month, a proper pro •ata to 
be expended in lump whenever condi tions become more 
favorabl e. Depreciation of property and ,rear out of prop
erty are constant expenses, and therefore shou!d be 
charged fo r every month irrespective of any other condi
tion. 

Every transportation enterpri se is subj ect to emergen
cies, such as accidents, damage claims, destruction of prop
erty, etc. Against some of these contingencies an insur
ance is possible. Against the others the company must 
insure itself. A reserve account, therefore, which shall 
accumulate an amount for emergency txpcnditures, is de
sirable. A monthly debit of the amount required as deter
mined by past experience should be included in expenses, 
the credit being carried to "Reserve for E mergencies." 
Then ·when the expenses of the acc ident come to be paid 
they are charged to this account. 

The expenses of a street railway company, in the light 
of the foregoing, are made up. month by month, somewhat 
as fo llows: First, the direct charges under the head of 
tr~nsportation , as, for example, the cost of operating the 
power plant and the cost of the car service. Next the gen
eral expenses, a portion of which may be desc ribed as ad
ministrat1ve. T hese incluck salaries of general officers 
2nd clerks, printing, stationery, general legal expenses, 
rents, insurance, etc. · Then come the allowance for de
preciation of way and of structures and equipment, the pro
vision for an emergency fund. the provision for taxes and 
the provision for interest on funded and fl oating debt. 
F inally, there is the proper pro rata from the suspense ac
counts, to which attention has been directed above. 

The common objection urged against reserve accou11ts is 
that cki.rging into monthly expenses an allowance for main
tenance, an allowance for depreciation, an allowance fo r 
emergencies, etc., will reduce the current net earnings to 
such an extent as to make a very poor showing. This ;:1rgu
ment is very frequently heard, and by some it would seem 
to be accepted as conclusive, but it contains with in it self its 
own refutation. The truth should be told regardless of all 
considerations whatsoever; while we may be a. pie to fool 
ourselves and the public for a little while, we cannot expect 
to fool ourselves, much less the public , for an indefinite 
period. Equipment will wear out and must be replaced 
whether we provide fo r it or not. Accidents will occur 
and their expense must be borne whether we have set aside 
something in advance for them or not. 

Conservative and prudent management provides fo r all 
these things in advance. or rather day by clay, as th e enter
prise is conducted. Reckl ess management says, "Let the 
hiture take care of it self." Those stockholders who buy 
for permanent investment favor proper provision fo r all 
these differen t items. while those. stockholders who buy on 
speculation, with the expectation of sell ing o~t as soo"n as 
a rise in price can be secured by the declarat ion of a liberal 
dividend, are naturall y opposed to ali allowances fo r a 
future contingency. 

Another argument sometimes advanced against some of 
the reserve accounts here suggested is that the amounts 
are really offset by items of another character 1'.•r bv 
amounts on the opposite side of the account. This ~tat~
ment when examined is frequently found to include among 
offsetting items the suspense amounts described above. 
The answer to this is that every tub should stand on its 

O \\'n botturn, and that even though the amounts, debit and 
credit, should by chance offset each other to a dolla1, still 
it were better to have charged the one and credited the 
ether and thus to have demonstrated their agr~ rnent than 
to have guessed at it. H owever, in truth, these two classes 
of items never exactl y balance . Sometimes one is greatly 
in excess, and sometimes the other. By some systems of. 
management the amount of one class of items will be very 
large, whil e at the hands of other managers the reverse will 
be the case, and this is true even where all general condi
tions are substantially the same. The accountant is only 
the historian of the enterpri se , and as historian he should 
aim to learn all the facts and to record them in their proper 
classes. 

Theoretically, there can be no objections raised i.o the 
employment of proper suspense accounts and proper re
serve accounts. Every accountant and every progressive 
business man will acknowledge not only the utility but the 
practical necessity of such_ devices . But it will be urged, in 
various individual cases, that the enterprise in hand will 
not stand the charges to expense which form the credits to 
the reserve accounts; that a given road, for example, is not 
yet sufficientl y developed to have the rule so rigidly applied, 
and that upon thi s plan a showing could not be made 
nearly good enough to satisfy stockholders. Such pleas 
are not arguments. T o avoid proper charges to expense 
fo r the sake of a good showing savors too much of dishon
tst management to be a pleasant suggestion. 

In the convention of the Street Railway Accountants at 
Boston a few weeks since some one casually asked about 
" depreciation" accounts. O ne or two of the foremo~'. t ac
countants in the convention at once indicated that they 
were maint~ining depreciation accounts-in other words, 
that they were setting aside reserves against depreciation 
of property. The majority of the convention, however, as 
it appeared to an outsider, treated the suggestion as a huge 
joke. Several exclaimed: "We are not ready ior such re
finements." But such refinements in accounting, if re
serves for deprec iation are to be called refinements, are 
fast becoming a necessity, and it will not be very long, if I 
correctly read the signs of the times, before every board of 
~treet railway directors will order a proper charge into 
each month's expenses to offs et depreciation, to prepare 
tor emergencies, and perhaps even for sinking fun<is for 
the redemption of the bonded debt. It only requires ;i little 
more information and a little more familiarity with the 
subj ect to show every street railway stockholder that noth
ing short of this general course is safe to follow. 

•• 
The Citizens' Street Railway Company, of D etroit, 

Mich. , has been much troubled with counterfeit tickets, 
36,000 of which are said to have been made from plates 
prepared by a journeyman engraver residing in Chicago. 
Attention was first called to the deception by some of the 
counters in the company's office, who noticed that some 
of the tickets stained their fingers yellow. Several con
ductors have been arrested on the charge of receiving and 
passing the tickets, and one was recently convicted. The 
engraver and printer have also been apprehended. 

---.-♦-----
The Ashland (Ky.) & Catlettsburg Street Railway Com

pany gave a novel entertainment recently at i_ts. pleasure 
resort , Clyffsicle Park. It consisted of a realistic repro
duction 0~1 the lake of the capture of Ponce Bay, Porto 
Rico. The chief actor on the American side was a model 
of th e ' 'Gloucester," which, after considerable firing, 
captured and blew up the Spanish gunboats and the Span
ish forts . . About 5000 spectators were present. 
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The Value of a Child's Life 

What treatises, what essays, what poems mig ht not be 
written upon such a subject ? 

But we have to deal here simply with the question of the 
pecuniary value of the life c f a child , of either sex, to its 
next of kin, who, in the vas t maj ority of cases, are its 
parents . 

The question is a practical one to stockholders, officers 
and counsel of the street railway, and perhaps more nea rl y 
affects their business interests than it does the business in
terests of corporations engaged in any other business. Ac
cidents resulting in the death of children in the crowded 
tenement districts of the large cities, where streets and 
avenues form playgrounds and are traversed by cars , are 
constantly occurring, and are inevitable. A claim is made 
in almost every such case, and, except in those wh ere the 
company and its servants are clearly not at fault, the ques
tion of the pecuniary value of th e ehild 's life is an issue to 
be determined upon the settlemen t or the trial of the case. 

In 1896, in the March number o f the JOURNAL, the pro
priety of six-cent verdicts 111 death cases generally is dis
cussed. The cause of ac tion, as there pointed out , is wholly 
statutory, and the statute in almost all of the states provides 
only for the recovery of damages for th e ''pecuniary loss." 
Juries, however, and, judging from the decisions and opin
ions of many of our courts, even the Appellate tribunals 
themselves, have come to look upon the damages awarded 
as something in the nature of a punishment, thus stretching 
the clear meaning and intent of the statute and all th e care
fully considered decisions 11ncler it . 

That children are an expense, rather than a pecuniary 
_ benefit (except in the rarest instances) during the g reater 
portion of their minority, is a fact that must be universally 
c1clmittecl. But the plaintiff's counsel in the accident case 
argues that the chances are that this expense incurred in 
nouri shing, protecting and educating the youngster--'--boy 
or girl-will be more thai1 reoaicl to the oarents by the 
pecuniary benefit they wi ll receive in their advancing years. 
and it is left to the common sense of the jury to determine 
the probabilities . 

In some of the states they are left practically unre
stricted, and $5,000 verdicts have been sustained. but in 
New York where an intermediate Appellate tribunal is 
th e final tribunal to pass npon the qu estion as to whether 
the verdict is excessive. tb e hig-hest court in the onlv case 
where a $5,000 verdict fo r cll1 infant has been brought to 
their attention. very pointedl y imply that the intermediate 
appellate tribun al erred in supposi ng that th ey were with
out power to set aside the verdict. and th ey should h ave 
done so . In that case the child was a i:6rl six years old : 
an only child; bright, intelligent and h ealthy: the daughter 
of a market gardener. (Houghkirk vs. D. & H. L. R R 
Co., 92 N. Y., 219.) 

The average verdict f r a child 's death in th e twentv 
cases reviewed by th e Court of Appeals of New York is 
$2,000, the highest being $5.000, and the lowest $120. Ver
dicts for six cents damages in the case of the death of a 
child have been not infrequentl y sustained hy the courts. 

* Communicatic ns relatiug to this department may be addressed to the 
Edi tors, Johnston Building, 30 Broad Street, New York, 

The adverse comment that has been caused by a recl'.nt 
decision of the Suprem e Court of New Jersey, in the case 
of Graham, administrator, vs. Consolidated Traction Co m
pany, seems unwarranted. T here, the plaintiff's intestate, 
ci boy four years old , was nm over by the cars of the de
fendant, and the case came on to be tried September, 1896, 
and a verdict was rendered for the plaintiff for $5,000. 
T he Appellate Court directed that the verdict be set aside 
"as abs urdly excessive," and that a new trial be had, unless 
tl1e plaintiff consented to have the verdict reduced to 
$1,000. 

It certainly is self-evident that the Jersey court is grossly 
inconsistent, for, if its reasoning be correct, and there 
seems much in it which is compatible with human expe
rience, then the reduced verdict of $1,000, which it pro
vided for on the first appeal, is as absurd and unjustifiable 
as one of $5,000. 

How does it stand in the mouth of the Appellate tribunal 
to say that children are in ninety-nine cases out of a hun
dred an expense and not a pecuniary benefit; that, there
fo re, the valuation of $5,000 upon a four-year-old child's 
life is excessive, and then to say that they are able to de
termine that it is worth about $1 ,ooo. Consistency, 
coupl ed with a requisite amount of courage and a total 
freedom from any lurking idea that damages in death 
cases are to be viewed as punitive, should have led tl_1 em to 
announ ce the logical r esult of their premises, to wit: that 
the only verdict sustainabl e in the premises is one for six 
cents. _ 

The plaintiff chose th e alternative of a new trial, and in 
October, 1897, secured a second verclin for $5,000. 

In deciding a motion for a new trial , Judge Gummere, 
after citing Chief Justice Beaclsley, in Paulmier vs. Railroad 
Co. (3--1- N. J. Law, 158), says: "Children are more often 
an expen se than a pecuniary benefit to the father. If, at 
the fat h er's death, an account were stated showing on th e 
one side th e moneys expended by him in the education, 
maintenance and support of the child , and, on the other 
side, the moneys received by the father from his child, in 
a majority of every roo cases the m neys expended for the 
benefit of the child would be found to be far in excess of 
the amount received from him. A nd yet. on the theory 
upon which this verdict is bc:sed, the larger a man's family 
is, the more likely is h e to die rich. In the present case. if 
the father of the decedent had a reasonable expectation of 
being ben efited in dollars and cents to the extent of $5.000 
by the continuance of the life of hi s deceased child, a 
family of t en sons wou ld justify the assumption that at hi s 
death he wou ld be better off by $50.000 than he would be 
if h e had never had issue. The m ere statement of such an 
assumption makes its absurdity apparent.'' 

He, therefore. sets the verdict as ide as "palpably and 
grossly excessive." 

Even shoul d the reasoning of th e Jersey court finally 
cbtain. and verdicts for six cents in the case of the death 
of chi ldren become the rule. there still would be room for 
exceptions. 

For example. a widow in humble circumstances, with 
one or two boys. however young. naturally looks, and gen
erally find s. that in the encl they become h er support . So. 
som e children. who show great genius in music or in art, 
may with reasonable expectation be looked upon as th e 
fut{ll"e and even present support of th eir immediate fami ly. 

The legislattires in one or two of th e states have passed 
acts which prevent six-eent verdicts in death cases by pro
Yiding for a minimum verd ict of $500 or $750. There the 
th eory apparently is that some sum should be awarded. if 
merely as deterrent or punitive damages. 

Ma;w a counsel fo r a defendant railroad C0lll!)any is 
afraid ;f exciting- th e prejudices of a jnry by talking to 
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them plainly of the insignificant pecuniary value to a 
parent of a child's life. As a matter of policy they abstain, 
but it is a very g rave question as to whether the more 
courageous course is not the better one, and would not in 
the end accomplish better results, both generally and in the 
special ca.se. H . 

• • • 
A N ovel Index of Negligence Law 

The recent work* of T . F. Hamilton, of the New Yoi;k 
bar, is worthy of mention, for it is unique. It is not a 
digest of the law. It is certainly not a text-book, and, un
less we call it an index (vv'hich hardly describes it) we must 
borrow a whole clat:se from its titl e to give it a name. It 
is a classification of cases "according to the facts." It is a 
labor saver fo r the attorney, the counsel, and the loss ad
juster, who is desirous of finding what cases have been 
decided in the State of New York in which the facts are 
similar to those in the case under his consideration. 

The six thousand cases decided in the state, after being 
tagged, and with not more than four or five words on the 
tag for each case, have been arranged according to a very 
definite system, and within the compass of less than 5 00 

pages of la rge, clear and well-spaced type. T his method of 
arrangement, so far as we know, has never been attempted 
in a work treating of any class of cases, and the big field 
offered by the negligence cases in the State of New York 
is one pecul iarly adapted for this sort of treatment. 

Let us assume that an 3ccident has happened through 
al leged negligence at a draw-bridge. It would involve a 
very considerable amount oi reading through the fine print 
of many columns in the digests to be able to say that the 
searcher had a list of all the cases where accidents had hap
pened at draw-bridges, but Mr. Hamilton enables the 
searcher to look under the heading ''Highways," and then 
under the sub-heading "Bridges,'' and there find the eight 
cases in thi s state, and pn~sumably the only cases decided 
prior to Jan. 1, 1898, where the courts have passed upon 
the facts involving negligence at a draw-bridge, and he is 
further able to see at a glar.ce in ·which of the eight there 
was negligence in leaving the drnw open and in which the 
negligence consisted in other facts, such as the catching of 
a foot in closing the draw, or other like mishap. If he 
wishes to learn more and io discover what legal questions 
were passed upon he must go to his library for the reports. 

O ne excellent resul t of this mode of classification is that 
all the appeals of each case are to be found in one place. 

The work purports also to give citations to all the cases 
where any particular case has been criticised, modified or 
follmved, and the vvork would be more useful if this prom
ise were fulfill ed, but its bulk would be much increased. 
::\Ir. Hamilton is also somewhat inconsistent in including 
actions for ejectment from railroad trains and street cars 
among negligence cases, aud is guilty of a double incon
sistency in that. while he gives us a few under that heading, 
he does not include all which have been decided in this 
state. 

vVe notice, too. that each case is cited but once, whereas 
many of the cases would, appropriately, find their place 
under more than one of the headings. 

But a careful examination of the work cannot fail to im
press the reader with its utility, as well as with the fact that 
it is unique. The book is one which is su re to grow 
more valuable as the practitioner becomes more and 
more familiar with the author 's method of arrangement. · 
Typographically the work is excellent. H. 

*H amilton's New York Negligence Cases, Classified according to the 
Facts. By T. F. H amilton. R emick, Schilling & Co. New York, 1898. 

CHARTE RS, ORDINANCES, F RANCHISES, ETC. 

I N DIA N A.-Highways-Presumption of D edication-Use by 
O wner-Public Improvem ents-Petition- Suffi ciency of Ordi
nance. 

r. Such user as amounts to an easem ent and establishment of 
right by prescription is suffi cient to raise a presumption of dedi
cation or condemnation, as between the fee owner and the public . 

2. In an action to enj o in a town from paving a street on the 
g round that it was the private property of a railroad, it appeared 
that the land had been used by the public continuously for thirty 
years. and that the public had accepted it to a definite width as 
a public highway, and the town authorities had ditched, graded, 
and c~red fo r it in the same manner and to the same extent as 
for other streets of the town. R esidences had been erected in the 
village with reference to it, and a livery barn had for years been 
main tained near it, with its only entrance from this street, all 
with011t obj ection from the railroad company. Held, that these 
fact s raised a presumption of dedication to the public use. 

3. The owner's participation in the use of a highway, con-
5tructed by him, in a manner not inconsistent with the public use, 
will not iiefeat a presumption of dedication. 

4. O ne who relies on his disability to resist adverse user, to 
defeat a presumption of dedication to the public use as a high
way, must show such disability. 

5. The fact that during a part of the adverse user the owner 
of the land was out of possession, and the property was held 
by a tenant under a lease from him, will not defeat a presumption 
of ancie nt dedicat ion to the public use. 

6. A town board has the right to order a street paved, by a 
two-thirds vote of the board ; and a petition of property owners, 
requesting such pavem ent, is n ot necessary to jurisdiction. 

7. A recital, in an o rdinance directing the construction of a 
public improvement, that it was passed by a two-thirds vote, is 
conclusive of the fact stated, on a collateral attack. 

8. An ordinance providing for the construction of improve
ments on certa in streets described one of them as "Railroad 
Street." Prior thereto, an o rdinance had been passed naming 
the street connecting two other streets in the village as ''Rail
road S treet." N o other street connected the two named streets. 
H eld, that the description of the street was sufficient.-(Pittsburgh, 
C. C. & St. L . R y. Co. v. Town of Crownpoint et al., 50 N. E. 
Rep. 741. 

NF,W YO RK.- Witness-Examination- Impeachment. 
Where a witness who has t estified positively to a material fact 

concerning which the evidence is conflicting is discredited upon 
his cross-examination, which tends to show that he was coached 
as to h is testimony, the ex clusion. of questions on the redirect 
wh ich seek to elicit a full account of the circumstances relating 
to the allF.ged coaching constitutes reversible error.-(Marsullo v. 
Metropoli tan S t. Ry. Co., 52 N. Y . Suppl. 286.) 

LI ABILITY FOR N E GLIGE NCE 

ILLI N OIS.-Injury to Child on Track-Evidence. 
P laintiff, a boy between four and five years of age, and another 

boy, wh en first seen by defendant's g ripman, at the distance of 
about 150 ft ., while the car , approaching from the east, was run
ning at th e rate of about IO miles an h our, were standing in the 
street, 2 or 3 ft . from th e curbstone, which was about 12 ft. south 
of th e east-bound cable track. When the g rip car was about 30 ft. 
away, plaintiff's companion started to run north, across the street, 
and when h e had gone about 15 ft. plaintiff started to run across, 
directly in front of the approaching car. The gripman shouted 
at each when they started, and applied the brake, and reversed the 
lever when the fi rst boy started, but could not stop in time to save 
plaintiff, wh o was struck and injured by the car. Held, that a 
verdict fo r defendant was properly directed.-(Rack v. Chicago 
City R y. Co. , 50 N . E . R ep. , 668.) 

LOUIS I A N A.-Collision-Evidence. 
r. In ari action for damages received from a collision between 

a cart and a street car , moving side by side in the same course. 
with a short space between them (one cannot strike the other if 
each remain s in its direction) , it being evident that the car did 
not turn, but that the cart was turned so that it struck the side oi 
the car , th e presumption of n egligence was not against the street 
car. 

2 . To recover it was incumbent upon the plaintiff to prove that 
th e collision was caused by the negligent acts of the defendant. 
O n the contrary it appears that it proceeded from the incautious 
act of the driver in pulling his horse to the left. 
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3. Held, that the injury was not caused by defendant 's negli
g ence, and that there is no ground for deciding that the unanimous 
verdict of the jury and the judgment of the court pronounced 
thereon were erroneous.-(Rombach v. Crescent City R. Co., 2.1 
So. Rep., 604.) 

LO UIS IAN A.-Collision with E lectric Car. 
T h e proof di sclosing that the driver of a sm all pleasure wagon 

had halted his team within a few feet of a street electric car track at 
the intersection of Carrollton a venue and Canal street, in the city 
of N ew O rleans , to wait for a steam train and an electric street car 
to pass, and suddenly put his horse and wagon in motion for the 
purpose of crossiig th e track, in fro nt of another electri c car, 
which was rapidly approachin g, and only a short di stan ce away 
and within easy open view, h eld, that the street car company, it s 
agents and employees, are not guilty of culpable negligence which 
renders the defendant liable for the damages resulting from a 
collison betwen the car and wagon.-(Hemmingway vs. N ew Or
leans C. & L. R. Co., 23 So. R ep., 952.) 

MINNESOTA.-Injury to Passenger-Damages-Expert- Evi• 
dence. 

I. E vidence considered, and held that it supports the verdict, 
and that the damages awarded are not so excessive as to j usti£¥ 
the conclusion that they were g iven under the influence of passion 
or prejudice. 

2. A medical expert gave an opinion in this case, and, on his 
cross-ex;i mination , testified that his opinion was based entirely 
upon his examination of the plainti ff, and what was elicited dur
ing the examination from h er. Held, on the evidence, that the 
trial court did not err in refusing to strike out h is op in ion.-(Ful
more v. St. Paul City Ry. Co., 75 N. W. Rep. , 589.) 

MISSOURI. - Damages-Personal Injuries-Appeal-Pre
sumptions. 

I. The value of m edical treatm ent necessitated by a personal 
injury, but for which no charge was made, is not an elem ent of 
recovery for the wrong. 

2. ·where the jury was in structed to consider an improp er item 
in awarding damages to plaintiff for a· personal injury, their verdict 
for him is presumed to have included it.-(Morris v. Grand Ave. 
Ry. Co., 46 S. W . R ep. , 170. ) 

N E W YORK.- r. Expert Evidence-Propriety of Questions. 
At the trial of an action to r ecover damages for personal in

juries, an expert medical witness for th e plaintiff was asked, in ref
erence to an attack of illness experienced by the plaintiff in the 
court room, and observed by the witness: "From your examina
tion of the plaintiff, and the facts stated and testi fied to here, what 
do you say was the cause of that?" T o this question defendant's 

· coun sel objected "as incomp etent and immaterial; no proper 
foundation laid for the question, and not a subject of opinion." 
The objection was overrul ed, and defendant excepted. H eld, that 
as the question was based in part on what other witnesses had 
testified to, instead of being_ put in hypothetical form , it was im
proper. 

2. Same-Sufficiency of Objection. 
Held, further, that the objection was sufficiently specific to call 

at tention to the viciousness of the question.-(McGuire v. Brook
lyn H eights R. Co., 51 N . Y. Suppl., 1075.) 

NEW YORK.-Injury to Passenger-Instructions. 
At the trial of an action to recover damages for personal in 

juries resulting in the death of the plaintiff's intestate, and occa
sioned bv the sudden starti ng of a car while he was attempting 
to board it, and in which the controlling issue was whether in 
fact the car had previously com e to a standstill , so as to constitute 
an invitation to him to board it , the judge's charge fa il ed to call 
this question to the attention of the jury ; and th e defendant's 
counsel requested the co urt to say to the jury that, if they be
lieved that the car did not come to a complete stop, their verdict 
should be for the defendant. H eld, whi le the request was some
what indefinite as to time and place, it was sufficient to inform 
the cour_t as to the point, and that the judge's refusal to charge 
substantially as requested was error. Patterson J., dissenting.
(Savage v. Third Ave. R. Co., 51 N. Y. Suppl. ro66.) 

NEvV YORK.-Imputed Negligence-Accident at Crossin o
Th e fact that a woman who is riding in a carriao-e at the,,,.in

vitation and as the guest of the driver, a compete~t and sober 
man, warns hi1:1 of danger just before they reach a railway track, 
does not constitute such an assumption of authority or control as 
to impute to her liability for hi s negligence, which contributes to 
an accident resulting in injury to her.-( Bergold v. Nassau Elec
tric R. Co., 52 N . Y . Suppl. rr.) 

NEW YO RK.-Action for Causing Death--Pecuniary Loss
Excessive Verdict-Rule of Damages. 

r. Under Code Civ. Proc., sec. 1904, providing that the damages 

awarded may be such a sum as th e jury believes will fai rl y compen
sate the person for whose benefit the action is brought fo r pecu
niary injuri es resulting from decedent's death, a verdict of $800 for 
the negli gent killing of a' woman about 70 years of age, who was 
supported by her children, but wh o was in fair health , and rendered 
assistance to her daughter, with whom sh e lived, is not so ex 
cessive as to justify interference with it. 

2. Same.-The rule of damages in ac ti ons for causing death has 
not been changed by reason of the fac t that the $5,000 limitation 
has been abol ished by the constituti on.-(Phalen vs. Ro chester Ry. 
Co., 52 N. Y. Suppl. , 836.) 

NEW YORK-Collision-Degree of Care R equired. 
In an action by the driver of a truck to recover damages from 

a surface railroad company for personal injuries resulting from a 
collision between the truck and one of defendant's cars, the judg~ 
charged, in substance, that , upon the questions of negligence and 
contributory negligence, both parties were bound to exercise that 
degree of care which a person of ordinary experience and pru
dence should have exercised to avoid the collision, "because the 
same degree of care must be exercised by one as by the other."' 
Held, no error.-(Seagriff v. Brooklyn Heights R. Co., 52 N. Y. 
Suppl. 236.) 

NEW YORK-Right of Way. 
r. As between a troll ey car runnin g on a ci ty street, and the 

driver of a wagon crossin g its tracks in the line of an intersecting 
street , the former has no superi or right of way. 

2. Juror- Comp etency-Waiver of Objections. 
By failing to challenge a juror, a party not only waives any 

objection to his co mpetency, but also any objection to the rulings 
of th e court on hi s examination. 

3. Same-Examination. 
A questi on put to a juror, upon hi s examination before being 

sworn, which involves propositions of law, as to which a fair and 
competent juror might well be ignorant, and which , without ex
planation, even an educated layman might not clearly comprehend. 
is properly excluded by the court.-(O'Rourke vs. Yonkers R. 
Co., 52 N. Y. Suppl. , 706.) 

NEW YORK.- Rights of Vehicl es. 
r. The ri ghts of drive rs of vehicles and of cable cars upon a city 

street are rec iprocal, and the gripman o f a cable car is bound to use 
as much diligence to avoid running into a vehicle that is crossin o
its track as the dri ver of the vehicl e is to avoid running into ; 
cable car which may cross its path. 

2. Same-Crossi ng Track. 
The driver of a vehicle in a city street has the right to cross the 

track of a cable ca r, when there is a reasonable opportunitv to do 
so, even though it requires the cable car to slacken its speed in 
order that it may not up set hi s vehicle.-(Kennedy vs. Third Ave 
R. Co. , 52 N. Y . Suppl. , 552.) 

NEW YORK.-Appeal-Verdict Against Evidence. 
r. A verdict _is not to be set aside as against the evidence merely 

because there 1s an absence of proof to corroborate the personal 
statements of the prevailing party, where hi s failu re to furni sh such 
corroboration may be and is readily accounted for. 

2. Injury to Passenger-Contributory Negligence. 
If a passenger on a crowded surface car occupies a ~eat provi ded 

for the purpose, on the front platform, and yields it to ano th r r pas
~enge~, the fac_t that thereafter he continues standing on the plat
lorm 1s not of itself negligence, unl ess he knows or ouo-ht to know 
th~t h ~ is_ in a position of danger , from which h e could escape by 
gomg m s1 de the car, and has an opportunity to do so. 

.3. Damages-Excessive Verdict. 
In an action to r ecover damages for an injury, due to defendant's 

alleged negligence, r esulting in a sprai n or partial dislocation of 
the plain_tiff's left wrist joint, it appeared that he was a waiter, on 
small da1)y wages, and the permanency of the inj ury, which had 
lar?"ely d1sap~ eared, and the seriousness of pains in his back, to 
wh1c_h he te stifi ed. were not very clearly establi shed. Held. that a 
verdict for $r,roo was excessive.-(Still vs. Nassau Elec. R. Co., 52 
N. Y. Suppl. , 975.) 
· NEW YORK.-Injury to Passengers. 
·where the const:ucrion and method of propulsion of a surface 

car are such a~ t~ mv~lve a serious jerk in sta rting, a jury would 
be warranted 111 mfernng want of ordinary care in its operation, 
~r~m the fact that a woman passenger was thrown to the floor and 
miured through the starting of the car before she was able to 
reach a seat.-(Dochtermann vs. Brooklyn H eio-hts R C 
N. Y. Suppl. , rosr.) b • o., 5

2 

NEW YORK-Attorney's Lien. 
Code Civ: Proc.: sec. 66, g iving an attorney a li en on hi s client 's 

cause of ~ct10n which cannot be affected by any settl ement between 
the parties. before or after judgment, includes an unassignabl e 
cause of act10n for a tort.-(Astraud vs. Brooklyn Heights R. c 
53 N. Y. Suppl. , 294.) · o., 
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NEW YORK-Accident to Car-Refusal to Transfer- Dam- 2. Whether failure to sound the gong or bell of a street car prior 
to a collision is negligence, is for the jury, in an action for result-a~L . 

If a surface railroad company undertakes with a passenger, who mg damages. 
pays his fare, to convey him with reasonable speed to hi s destina- 3. It is the duty of one passing over a street railway track t0 
tion, and the car breaks down on the way, and the company refuses exe rcise diligence to ascertain if a car is approaching, as well as 
to transfer him to another car without paym ent of ano ther fare , ·•aution to avoid a collision. 
hi s cause of action fo r resulting damages at once arises, and he 4. A charge that if plaintiff negligently failed to listen for de-
cannot, by attempting to transfer himself to anothe~ car, and re- fendant 's approaching street car at a tim e and place where he col-
sisting his expulsion therefrom by the conductor, m accordance Jided with it where an ordinarily prudent person would have 
with the company's rules, subject the company to any further looked and li~tened, and discovered it in time to avoid the injury, 
liability.-(T aylor vs. Nassau Electric R. Co., 53 N. ~- Suppl., 5. ) and his failure contributed thereto, he is guilty of contributory 

NEW YORK.-Injury to Person on Street- Contributory Neg- negligence, but leaving the jury to determine his negligence, was 
ligence. . . . . improperly refused, where there was evidence of such conduct. 

If in an action fo r damages for personal mJunes received by a 3. In an action for an injury by collision with a 7t_reet ca~, t~e 
dec~dent in a colli sion with a t rolley car, the re is some evidence, charge that it was plaintiff's duty to use greater d1h1sence_ 1f his 
g rowing out of the facts and circumstances of tl~e case, apd out_ of senses of hearing and seeing were impaired goes to the weight of 
the presumption that the decedent would not m!ent10~all_v_ dn_ve the evidence. 
in front of a near and swiftly approaching ca r, which might JUStlfy 6. A n instruction not warranted by the evidence is properly re-
1 easonably minded men in differing a ,:; to the presence or absence iused.- (Citizens' Ry. Co. v. H olmes, 46 S. Vv. Rep., u6.) 
of contributory negli gence, the question should be submitted to , UT AH.-Injury to Person in Street-Contributory Negligence 
the jury. - O uestion for Court-Care R equired. 

2. Same-Duty to Look and Li sten. (. B., at the middle of a block in a city, attempted to cross the 
The necessity of looking and listening before at tempting to cross street, having two railroad tracks thereon, the street running east 

the tracks of a steam railroad does not apply in the case of a street and west. Vvhen h e started to cross, he looked for a westbound 
surface rai lroad, where both parti es are making use of the hi gh- car but not for an eastbound car. The westbound car approached, 
way, and where the crossing is made at the intersection of ~tree_ts. and stopped, and B. told the conductor to "Go on," and stepped 
In that case both parties are required to use such care as ordmanly behind that car across the space between the tracks, on to the next 
prudent men would use under the circumstances. track and was struck by an eastbound car, and knocked down. 

3. Death by Wrongful Act- Damages. T her~ is evidence to show that, after the car which struck B. was 
Upon the question of the amount of damages sustained by the brought to a stop, it was again started, and moved a foot n~ two, 

widow and n ext of kin of a decedent through his death by wrong- thereby injuring B.'s foot. The m otorman of the car upon d1scov-
ful act, evidence of hi s profits from a temporary partnership, doing cring B.'s perilous condition, did all he c:ould to stop the car, 
work under publi c contracts secured by competitive bidding, and which was running at a low rate of speed. In an action brought 
involving the use of capital, and his part in the operations of which by B. against the street car company for personal injuries received 
is not shown, is too speculative, and is accordingly incompetent.- at the time of the occurrence, h eld, that B. was not entitled to 
(Read vs. Brooklyn Heights R. Co. , 53 N . Y . Suppl. , 2o9.) recover for any injuries sustained by his lirst collision with the 

NEW YORK- N onsuit- Question for Jury. car; that, if he had any right of recovery, it was for injuries which 
If, in an action by a passenger to recover damages from a sur- he received, if any, after the car had come in the first instance to a 

face rai lway company for personal inj uries sustained by the plain- fu ll stop; that it was error for the court to r efuse to charge the 
tiff through the alleged negligence oi the defendant in suddenly jury that the plaintiff could not recover for any injury sustained 
starting a car while the plaintiff was leavi ng it, the plaintiff testifies by him prior to the tim e wh en the car was first brought to a full 
positively that, when he was stepping from th e car, it had, for that stop after the collision. 
purpose, been brought to a full stop , and was then suddenly 2 _ Where, in an action for personal injuri es, alleged to have 
started, a motion for a nonsuit, made at the close of the plaintiff's been caused through negligence, the facts shown by the evidence 
case, is properly denied.-(Freeman vs. Consolidated Traction Co., are such that all r easonable m en must draw the same conclusion 
53 N. Y. Suppl. , 4rn.) from them, the question of negligence becomes one of law for the 

NEW JERSEY.- Damages- Excessive V erdict. court. 
In suits to recover for personal injuries or for death by wrong- 3. A person, in crossing a street having street car tracks thereon, . 

ful acts, a verdict which is grossly excessive will be set aside with- is bound to exerci se th e sam e deg ree of care which it is incumbent 
out regard to the number of times the case has previously been upon the railroad company to exercise.-(Burge·ss vs. Salt Lake 
tried.-(Consolidated Traction Co. vs. Graham, 40 At!. R ep. , 773.) City R. Co., 53 Pac. R ep., rn13.) 

PENNSYLVANIA-Contributory N egligenr.e- Collision. • • 
Plaintiff, driving at night on a city street, saw, when 50 feet from 

the track, a heavi ly loaded street car approaching on a down Important Boiler Contract 
grade; and wh en hi s horse was about to step on the track, on 
which he drove it without qui ckening its pace, he saw that the car, 
which was going very slowly, was quite near; but he thought h e 
could get away, and that the car would be stopp ed. Held, guilty 
of contributo ry n egli gence.- (Smith vs. Electric Traction Co., 40 

A.ti. R ep., 966.) 
PENNSYLVANIA-Construction-A ccident to Child on 

Track-Evidence. 
1. A street railway company, in obeying the direction of the 

township supervisors to lay its tracks below the surface, so thar 
they would be on a level therewith after the change of grade they 
intended to make, does not violate its duty to conform to the 
g rade of the road in laying its tracks. 

2 . Evidence merely that a child, standing 5 ft. to the side 
of -the street-car tracks when the front of a car passed, got under 
the rear wheels, and was killed, or, as another child testified, that 
she took a step forward, and '"the street car pulled her down," 
does not show that the accident was caused by the tracks being 
8 ins. below the street surface, or by that and a low mound 
of earth. 2 ft. outside the tracks, caused by the earth being dis
plaeed by heavy wagons.-(Miller et ux. v. Lebanon & A. St. 
Ry. Co. 

TEXAS.-Implied Negligence-Question for Jury-Diligence-
Instruction-Contributory Negligence-Weight of Evidence-Re
fusal to Charge. 

I. \ii/here a statute or ordinance does not require it, there is no 
implied negligence in a fa ilure to sound the gong or bell of a 
street car while persons are on or near the track, to warn them of 
its approach. 

The Stirling Company has just closed an important contract 
wi th the William Cramp & Sons Ship & Engine Building Com
pany which is of particular interest just at the present time. It 
has acquired all of the Cramp Company's rights, patents, etc., in 
water tube boilers for marine purposes, and is to manufacture all 
of such boilers that the Cramp Company may require for a period 
of ten year s. Some idea of the importance of the negotiations 
may be fo rm ed from the fact that the first order for boilers for a 
Russian battleship and cruiser represents 40,000 h.p. 

The Niclausse boiler, which will be used in the equipment of 
th e Russ ian vessels, has been standardized by the French and 
Italian navies and is being installed in all of the battleships and 
crui sers now being built in this country and France for the Rus
sian Governm ent. The advantages that the boiler offers over the 
old Scotch form of boiler which has hitherto been used almost ex
clusively are safety, economy, and finally, great saving in weight. 
That thi s last very important object is accomplished in the con
struction of the Niclausse boiler is demonstrated by the fact that 
Niclausse boilers required for a battleship weigh no less than 350 
tons less than boilers of the Scotch type to develop the same 
power. 

The sales of Stirling boilers continue heavy, a gain of over 150 
- per cent in excess of the corresponding period of last year being 

shown. The shops of the company at Barberton, 0., which were 
doubled in the spring, will now be again enlarged to provide for 
the large volume of business which is confidently expected in the 
marine field with the development and growth of the shipping in
terests of the country. 
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Railway Men in the Late War 

T he part taken during the late war by electri cal engi neers and 
r:1ilway m en was a particularly promin ent one, and deserves more 
than passing mention. A number of those who volunteered their 
services were graduates of the national academies at West Point 
and A nnapolis. Many of these were occupying positions of great 
responsibility at the time of the breaking out of the war, and thfr· 
enli stment involved very considerable sacrifices of a personal and 
pecuniary character ; nevertheless the unanimity with which they 
offered to defend the nation must always be a source of pride not 
only to all graduates of these academies but to the nation as well. 
Many of the others who volunteered their services had formerly 
been connected with the State militia or naval militia bodies, while 
others had no previous military training, but their electrical and 
mechanica l knowledge served the Government in good stead i11 
the eng in eerin g operations involved in the coast defense and in 
Col. Griffin's engineering brigade. Service in the latter appealed 
particularly to electrical engineer s. 

The war brought sorrow to many homes, and among those who 
volunteered from the electric railway industry there were a num
ber of deaths, including those of Lieuts. \Villiam Tiffany an<l 
Clarence G. Davenport. 

It would be impossib le to give the names in the STREET RAIL
WAY J OURNAL of all those who volunteered and fought for love of 
their country during the last summer, and who were well-known 
figu res in the electri c railway industry. It is the intention of this 
article to m ention a few o nly of those wh o can be classed in thi -, 
number. 

One representative street rai lway manager to enter the army at 
the breaking out of the war was Gen. Bancroft , first vice-president 
of the Boston Elevated Railway Company. Gen. Bancroft at the 
opening of hostilities was summ oned by the Governor of Massa
chusetts as one of his military advisers, and later was placed in 
command of th e State fo rces stationed along the Massachusett s 
coast, with headquarters at Marblehead. H e was appointed Brig
adier General of the United States Volunteer s by President l\[c
Ki nley on l\fay 27, and was assigned to th e Seventh Corp, 

(Lee's), which was sta 
tioned at J ackso11Yille , 
F la. By the corps com 
mander he was assigned 
to the Second Division 
(Arnold's) and placed in 
command of the Second 
Brigade, composed 01 
the First \Vi sconsin, tht 
Fiftieth Iowa and the 
Fourth Illinois. Later, 
the Fourth Illinois wa s 
transferred to th e Third 
place to Gen. Bancroit. 
Divi sion and the Ninth 
Illin ois assigned in its 
The corps was not or
dered on foreign ser
vice, but h e remain ed in 
camp until th e President 
ordered h ostiliti es to 
cease, when h e resigned. 
While in the army Gen. 
Bancroft labored to 
make hi s brigade effi-

. !i cient, ri sing habitually 
at 4:30 o'clock A. M 

<t and devoting many 
hours daily to th e d rill. 
di scipline and sanitary 
conditio n of hi s brigade. 

GEN. W. A. BANCROFT Having left an engross-
ing business atsomepcr

sonal sacrifice to enter the army, h e hurried back as soon as the 
war was over to resume his duti es with the Boston E levated R ail
way Company, and was at his desk the morning after hi s r eturn. 

To Col. Eugene Griffin must be given the principal credit for 
th e establishment of the brigade of volunteer eng ineers auth ori ze<l 
by President McKinley soon after the outbreak of the war. Ht 
not only was one of the fir st to advocate th e plan and urge the 
importance of it before Congress, securin g its passage, but also 
through personal effort s assisted largely in th e r ecruiting of the 
bri gade, and as Colonel of the First Regim ent perfected its or
ganization. 

Col. Griffin was graduated from West P oint in 1875 , and was at 
,once appointed second lieutenant of engin eer s in th e United 

States army and assigned to duty at the Engineering School oi 
Application at Wi llett's Point, where h e remained until 1877 
During the next four years h e was engaged in important work for 
the United States Geographical Survey, and in 1883-85 was as
sistant professor of civil and military engirieering and the art of 
war at West Point. In 1885-86 he was chief engineer of the 
military division of the Atlantic and Department of the Ease, and 
of Columbia, having charge, under the commission, of pavements, 
country roads, and all matters relating to electric lighting, tele 
phone and telegraph companies in the City of Washington. In 
1887 he was promoted to be captain in the corps of engineers, and 
iP 1889 resigned in order to take charge of the railway department 
of the Thomson-Houston Electric Company, which was organ
ized in 1888. Hi s business career has been marked by the same 
energy and ability as his military record, and as first vice-presi
dent of the General Electric Company he has done much to give 
that company the prominent position which it holds in the manu
fac ture of electrical apparatus. As Colonel of the First Regiment 

COL. EUGENE GRIFFIN MAJ. LOUIS DUNCAN 

of Volunteers he had enti re charge of the organization of this 
body. He was sent to Porto Rico shortly after the invasion oi 
that island by Gen. Miles. While in the service there Col. Grif
fin contracted a severe attack of sickness, which compelled his 
return to this country. 

The New York Naval Reserve was represented by three officers 
who are well known in the street railway field, Lieut. W. Butler 
Duncan and Junior Lieutenants S. Dana Greene and John H. 
Barnard. The record of this branch of the naval militia was par
ticularly bril lian t. Being called to man the U. S. S "Yankee,'· 
they sailed from New York May 9. After several weeks on the 
coast patrol the ''Yankee" was ordered south, reaching Santiago 
only a few hours after the sinking of the "Merrimac" by Hobson 
under Morro Castle. Th e vessel served in the blockade of San
tiago, except when sent on detached service, until the end of June, 
participating in the bombardment of Jun e 6. It was also engaged 
at Guantanamo, Cienfuegos and Casilda. 

Lieut. Greene was graduated from the Annapolis Academy in 
1883, and is a son of the late Commander S. D ana Greene, who 
was second in command of the "Monitor" during its engagement 
with the "Merrimac," and in full command during the greater part 
of th e battle, owing to the disablement of Capt. \Varden shortly 
after its comm encement. He resigned from the navy with the 
rank of Ensign in 1888 to enter the employ of the Sprague Electric 
Railway and Motor Company, of which he was chief engineer. 
His connection with the electrical business since that time is well 
known, and he has h eld various positions of great responsibility 
and trust , and is now chief of the electric lighting department of 
the General E lec tri c Company. He has always kept his interest 
in navy matters, and joined the New York Naval Militia when it 
was organized in 1891 , and was Chief of Staff when the war broke 
out. The Navy Department requested the Governor of New 
York in April. just after war had been declared, to detail eleven 
officers and about 290 men from the New York Na val Militia tQ 
man th e New York cruiser "Yankee," commanded by W . H. 
Brownson. Mr. Greene served on thi s vessel throughout the war 
2s second watch and division officer, having command of the four 
af1 er 5-i n. quick-firin g guns on the gun deck. 

Mr. Barnard was graduated from th e Naval Academy in the 
class of 1883, and resigned sh ortly after g raduation and was for 
n early a year in the service o f the A m erican Ship Building Com
pany, which was organized by the late Commander Gorringe. 
Among the many sh ips that were built hv that company during it~ 
short li fe was the "Chatham, " whi ch was afterward purchased hy 
the Navy Department and turn ed into the r epair ship "Vulcan," 
in which capacity it has achi eved a world-wide rep11tation. 1\1 r 
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Barnard later became interested in and undertook the manage
ment of the Ashevi lle E lectri c Light Company, and afterward or
ganized and did most of the building of the first Asheville street 
railway, whi ch was one of the very first of the successful early 
electri c rai lways. Afterward Mr. Barnard resigned from its m an
agement to devote hi s entire time to the agency of the Sprague 
E lectric Railway & Motor Company in North and South Caro
lina and Georgia, and afterward became agent of the Southern 
Department of the Edison General Electric Company. Later he 
organized the \Vilmington (N. C.) Street Railway Company, and 
afterward removed to New York City, where fo r two years he was 
manager of the Interior Telephone Company. In the fall of 1897 
he accompanied the Nicaragua Canal Commission to Nicaragua, 
but resigned from this to return home when hostiliti es seemed im
minent. During his residence in North Carolina he was largely 
instrumental in the organization of the Naval Militia of that State, 
and upon his removal to New York joined, in 1895, the New York 
Battalion as lieutenant, junior g rade. Upon the resignation of 
Lieut. W. B. Duncan, Jr. , h e was elected to the command of the 
Third Division. On Apri l 30 h e was appointed li eutenant , junior 

LIEUT. S. D. GREENE C HI EF ENG. W. D. WEAVER 

LIEUT. J. H. BARNARD CAPT. F. S. DE ROND E 

grade, on the "Yankee,"' on which vessel he served during the w;:ir 
and wa5 honorably discharged Sept. 13, 1898. 

Lieut. 'vV. B. Duncan, Jr. , was graduated from the Navai 
Academy at Annapolis in 1882 and resigned from the service in 
1884, becoming connected with the American Shipbuilding Com
pany. He was largely instrumental in the organization of the 
New York Naval Mili tia in 1891, and upon its formation was ap
pointed in command of a division of that body. He resigned from 
the service in 1896, but was elected commander of the battalion 
in 1897, and led the first detail of volunteers which went to the 
war. This was on April 11, 1898, when he was sent to Philadel
phia to take the monitor "Nahant" from that city to New York. 
He was later assigned to the "Yankee" as seni or watch officer 
with the rank of lieutenant, and served on that vessel until he was 
mustered out. 

Dr. Louis Duncan is another graduate of the United States 
Naval Academy at Annapolis who volunteered his services at thl! 
breaking out of the war. He was born in Washington in 1862. 
and after graduation at Annapolis in 1880 spent two years at sea 
on the South Pacific Station. At the expiration of that time he 
was o rdered to land service and was stationed at the Johns Hop
ki ns University, of Baltimore, where he remained three years, de
voting himself to the theoretical and practical study of electricity. 

D uring this time h e assisted in the labor of the determination of 
the value of the ohm, made for the United States Government. 
and conducted various other valuable investigations. In 1885 he 
took the degree of doctor of philosophy at that institution, and 
after that spent another year at sea, employed on special work 
testing various electrical devices ior naval use. In 1886 he re
signed from the navy, having accepted a position as associate pro
fesso r of electri city at J ohns Hopkins University, where h e took 
charge of the department of electrical engineering, which was then 
established. H e is past president of the American Institute of 
E lectri cal E ngineers, and has acted as consulting and electrical 
engineer for many important railway installations. As an original 
investigator in electrical science Dr. Duncan has achieved a world
wide reputation, som e of his papers having been epoch-making in 
their effect. At the outbreak of the war h e was the representative 
of the Naval Militia on the staff of th e Governor of Maryland, in 
which position h e was g iven charge of important work connected 
with the harbor defenses of Baltimore. Recog nizing the value in 
the prosecution of the war of a corps of technical men and en
gineers, he joined with Col. Gri ffi n in securing the passage of :t 

LIEUT. W. B. DUNCAN, JR. Lll::::UT. T. C. WOOD 

LIEUT. WM. TIFFANY MR. W . J. CLARK 

bill authorizing the establishment of three regiments of volunteer 
rnginee rs, and wa s later commissioned Major in the First Regi
ment of Volunteer Engineers. 

The electrical and technical press had a prominent represent
ative in the war in the person of Chief Engineer W. D. Weaver, 
editor of the "American Electrician." Lieut. Weaver entered the 
U nited States Naval Academy as cadet engineer in 1876 from the 
sophomore class of Kentucky University, and was graduated in 
1880. For the next three years he was on the North Atlantic Sta
tion, and in 1883, as an officer of the U. S. S. "Yantic," took part 
in the first Greeley relief expedition, the other vessel of which, the 
''Proteus," was sunk by the ice, and spent two months within the 
Arctic Circle. He passed 1884 in Europe on leave of absence, and 
attended the lectures of Mascart at the College de France, and 
took a course in the electrical laboratory of the Sorbonne, Paris, 
and at the then celebrated Hanover Square School of Electrical 
Engineering, London. In 1885-88 he was on sea duty, spending 
about two years in China, Japan and Corea, proceeding east by 
way of the Suez Canal and returning via Panama. thus completing 
the circuit of the world. He was stationed at the Navy Depart
ment in Washington from August, 1888, to January, 1889, and at 
the New York Navy Yard from the latter date till January, 1891. 
when h e resigned from the navy, the resignation taking effect a 
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, ear later. Whil e at the N ew York Navy Yard he des igned and 
erected there an elaborate apparatus for t esting steam indi cato rs, 
and also an electrical apparatus for accurately registering the da ta 
of speed trial s and the launching speed of war shi ps. In 1891 , 
with Mr. E. G. Bernard, he founded at Troy, N. Y ., the firm of 
E. G. B ernard & Co., electrical contractors and manufacturers. 
He was editor of the " Electrical W orld" from 1893 to 1896, resign
ing in the latter year to accept the position of edito r of the "Amer
ican Electrician," which office he ho lds at present . H e has been 
a manager of th e American In stitute of Electrical E ngineers, and 
is a member of the Societe Internationale des E lectriciens, So
ciety of Na val Architects and Marine E ngineers, etc. 

At the outbreak of the war he volunteered h is services to the 
Governm ent and was chosen chief engineer of the U. S. S. "Gla
cier," the refri gerating ship of A dmiral W atson's squadron, which 
vessel was later sent to duty in Cuban waters. He returned from 
Cuba Nov. 1 to resume his edito ri al work, and will receive an 
honorable di scharge from the naval service D ec. 1. Owing to the 
lar ge size of that vessel-about 10,000 tons di splacement-and to 
the complicated 11ature of the machinery of the large refrigeratin g
plant it carried, the assignment indicates to a marked degree the 
importance with which Lieut. W eave r 's services were h eld by th e 
Government. 

Lieut. Thomas C. ·wood was born in Utica in 1850, and in 1866 
received an appointment at the Naval Academy from the Hon. 
Roscoe Conkling. H e was g raduated in 1871 as midshipman, and 
for the next two years served on th e "Wabash" with the flags hi p 
of A dmiral Alden. In May, 1874, h e passed an examination fo r 
promotion to ensign, and was o rder ed to the " Plym outh" for ser
vice in the W est Indies. H e rem ained on thi s sh ip part of the 
time as watch officer, and took part in th e expedition sent up the 
Rio Grande to co-operate with the army in the suppression oi 
cattl e raiding from Texas into Mexico. In 1876 he resigned to 
engage in business, and in N ovemb er of that year formed a part
nership in E rie, under the titl e of Skinner & Wood, to build port
able and sta tionary steam engines. From small beginnings his 
business g rew rapidly, and in 1885 h e ret ired, di sposing of his busi
ness to his partners. For two years he traveled with hi s family, 
and r eturning to the United States, t ook up his r esidence in New 
York. In 1888 he again entered acti ve busin ess, and established 
with Mr. Vin cent th e firm of C. R. V incent & Co., engaged as 
contracting engineers. In 189 1 this business was absorbed by the 
B~ll & W ood Company, builders of steam engines largely for elec
tncal work, where he remain s at present , with hi s office at 120 
Liberty Street, the works of the company being at E lizabeth . 
N. J. 

At the time of th e " l\fa ine" di sas ter , when indications pointed to 
a rupture of our relations with Spain , Mr. Wood, as an old g rad
uate. of Annapoli~, offered his services to the N avy D epartment, 
and m May of this year was commissioned lieutenant in the navy 
the rank then held by hi s old class. H e was ordered to th: 
" Gloucester," Lieutenant Commander Wainwright commandin o· 
and serve~ on her during th e Spanish campaign, taking part in all 
the operations on the southern coast of Cuba, including the bom
bardment of Guantanamo, Aguadores, and the naval act ion with 
Cervera's fleet off Santiago. Lieut. W ood had the h onor of at
tending, as naval aide, th e ceremoni es incident t o th e surrende- of 
Santiago_. Later t~e. " Gloucester" was ordered to accompany the 
Porto Rican exped1t10n under Gen. Mil es, and Mr. W ood was so 
fortunate as to command the first landing expeditions at Guanic:1 
an_d Arr?yo, made in advance of the army operation s. During 
this service he performed gallant duty in h olding ag ainst attacks 
of the enemy and with a sm all fo rce one of the captured towns. 
The conclusion of hostilit ies found the " Gl oucester" at A rroyo 
and upon her return home in September Mr. W ood was h onor : 
ably discharged and has resumed his busin ess connections with 
the Ball & Wood Company. 

W . J. Clark, general manager of the railway department of the 
General Electric Company, although not a member of the military 
or n~val forces of the country during th e last war, r endered signal 
service to the Government throug h his expert knowledge of 
Cuban affairs. Mr. Clark is well known as a close observer and 
has held important offices in th e Government service befor~ his 
connection with the electrical industry. His fit st connection with 
electric railways was in 1886, when he secured a charter to build a 
street railway connecting Ansonia, Derby and Birmingham Conn 
In 1888 his services were secured by the Thomson-Housto~ Com~ 
pany to organize its railway department, and he continued to act 
as gen~ral agent of that corporation until its consolidation with 
the Edison General Electric Company in 1892. After the latter 
event he was put in charge of th e railway department of the Gen
eral Electric Company in New York. Being called on business 
fr_equently \~ Cuba, h~ made a ,~pecial. study of that country, and 
his book, Commercial Cuba, published during th e last few 
month s by Scribner's, and the immense amount of additional in-

fo rmation of which h e was possessed and which he placed at the 
di sposal of the Governm ent at the commencement of hos ti lit ies, 
were of g reat aid to the latt er. Early in October he was ap
pointed by the Secretary of War one of three members of a Gov
ernment Commission to select camp sites and report on facilit ies 
fo r t ransportin g troops, etc., in the Island of Cuba during and 
after the evacuation of the island by the Spanish troops. M r 
Clark returned to th e United States from this trip Oct. 25, and it 
is understood his repor t has been highly commended. 

Capt. Frank S. De Ro nde, in addition to his duties as general 
manager of the Standard Paint Company, of New York, has long 
been a prominent member of the New Jersey National Guard. He 
enlisted as a private in 1888, and in the fo ll owing year was made 
corporal and two years later sergeant. In January, 1896, he was 
appointed second lieutenant of Company F, Second Regiment, 
N. J. N. G. , and in October of the same year captain. On April 
27, 1898, the Second R egiment of New J ersey was mustered into 
State camp at Sea Girt, and from thi s point went direct to Camp 
Cuba Libre, Jacksonville, wh ere Capt. D e Ronde's company 
formed part of the Seventh Army Corps under Brigadier-General 
Fitzhugh Lee. It remained there until September 1 , when, owing 
to the increase of sickness, the regiment was moved to Pablo 
Beach , where Capt. De Ronde was taken with typhoid fever and 
compelled to return home on September IO. The company under 
Capt. De Ronde's command was particularly fortunate in being 
the only one in the regiment in which no deaths occurred. Capt. 
De Ronde resides in Engl ewood, and his company was composed 
largely of representative young men of that place. 

Lieut. W illiam Tiffany, secretary and treasurer of the Sterling 
Supply & Manufacturing Company, of New York, was one who 
lost his life in the service. Lieut. Tiffany was the son of George 
Tiffany, the well-known jeweler of New York, and grand-nephew 
of Commodore Perry. On the outbreak of the recent war he en• 
listed as a private in the Rough Riders, and was soon promoted 
to the position of corporal and then to sergeant. His bravery on 

· the battlefield before Santiago earned for him his position as 
lieutenant. At this place, however, he contracted fever, and was 
th en taken to Montauk Point, and later to Boston, where he died 
on August 25, of fever brought on through hardship endured in 
the Cuban campaign. 

Clarence G. Davenport was another to give up his life for his 
coun try. He was born in 1870, in Waterbury, Conn., and was a 
graduate of the Worcester Polytechnic Institute. After leaving 
this school he entered the Lynn Vv orks and became engineer for 
th e supply department of the New York office of the General 
E lectric Company. He made a specialty of wattmeters and trans
fo rmers. H e was a son of the Rev. John Davenport, of Water
b ury, and h is great grandfather, grandfather and father served in 
the wars of the R evolut ion, 1812 and the Civil War. He had a 
wide circle of acquaintances with whom he was very popular. 

Gilbert Wilkes is another graduate of the Na val Academy, and 
at th e outbreak of the war received a commission as lieutenant 
and was ordered to the "Yosemite,'' manned by the Michigan 
Na val Battalion. Lieut. \Vilkes is a consulting engineer in De
troit, and had charge of the construction of a number of impor
tant electri c railways and other electrical installations in and near 
that city. H e was at one time chief engineer of the D etroit Elec
trical Works, and previously was connected with the General 
E lectri c Company. 

Strath earn H endrie, general manager of the D etroit & Pontiac 
Railway, com manded one of the divisions of the Michigan naval 
battalions during the year and served as an ensign on the "Yo
semite." 

J ames B. Andrews was born at Saratoga in 1868, and entered 
th e mi litary academy at \Vest Point in 1886. H e was graduated 
from this school in 1890, and was commissioned as second lieuten
ant of cavalry. H e se rved in this connection during the next two 
years, taking part in the Sioux campaign of 1890 and 1891 in 
Eastern Montana and D akota, and in service against the Apaches. 
A ft er hi s resignation he became connected with the Schenectady 
Locom otive Works and afterward with the power and mining de
partment of the General Electric Company. In 1895 he was com
missioned as first lieutenant of the Thirty-sixth Separate Com
pany, N . G. N. Y., and in 18g8 captain of the sam e com pany. At 
the outbreak of the war he volunteered hi s services and was ap
pointed the captain of Company E, Second New York Volunteer 
Infantry, and served at Camp Black, N . Y .; Chickamauga, Ga.: 
T am pa and Fernandina, F la. He was appointed assistant adjutant
general by Brigadier-General L. H . Carpenter , commanding First 
Division, T hird A rmy Corps, but refused such appointment, pre
fe rring to serve with his company. H e acted in this capacity, 
however , fo r three weeks at Chickamauga and Fernandina, hi s 
company being selected for duty at divi sion headquarters, a signal 
honor. 

The first volunteer regiment of engineers contained a number 
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of electrical engineers, among wh om was Capt. Edward M. 
Sawtelle, of th e Westinghouse Electric & Manufacturi ng Com
pany. I n all , about fifty men volunteered frolh th e Westingh ouse 
works and office in P ittsburgh. 

The staff of the Boston offices of the General Electric Company 
d istinguish ed itself duri ng the war by carrying out impor tant work 
in connection with the laying of mines in Boston Harbor. T h e 
electrical connections of these mines made the task one to which 
their knowledge particularly fitted them. The officers in ch arge 
of this work, all of whom are well known in electrical circles, were 
Dr. Louis Bell, first executive officer; S. B. Paine, adjutant-quar 
termaster; H . S. Kimball, Division r, in charge of range fi nder 
and military connections; F. M. Kimball , Division 2, in charge of 
mine laying and fortification wiring; Charles E. Burleigh , Divi
sion 3, in charge of mine loading, casement constructi on and 
emergency mine planting; J oseph Grant, Divi sion 4, steam en
gineering. Caryl D. Haskins and several others conn ec ted with 
the Boston office also rendered signal service in thi s work. 

Among th ose who se rved on the "Yankee" with Li eut. S. Dana 
Gree11e were H. J. Coolidge , formerly of the railw:1y supply de
partment of the General E lectric Company and now with Cornell , 
Underhill & Boyd, who was captain of the fo recastle 5-in. gun, 
and Harold Footman, assistant to the treasurer of the General 
Electric Company. •• 

Steam Railroad Sta tis tics 

The report of the Interstate Commerce Commission on the 
steam railroads of the United States for the year ending June 30, 
1897, will contain a mass of figures of great interest and value to 
all interested in the subject. The labor and time required in col
lecting and compiling these statistics are the cause of the delay in 
making publi c these figur es, which now date back more than a 
vear. From advance sh eets of this report recently received, 
through th e kindness of the secretary of the Commission, th e fo l
lowing fi gures are taken: 

O n June 30, 1897, there were 128 roads in the hands of receivers. 
These roads operated a mileage of 17,862 miles, the mileage owned 
by them bein g 14,895 miles. These figures, as compared with 
those for 1896, show that there was a net decrease of 12,614 miles 
in mileage operated and 8623 miles in mileage owned by roads in 
th e charge of receivers. During the year ending J un e 30, 1897, 51 
roads were removed from th e control of receive rs and 28 roads 
were placed under their management. 

The total rai lw'.ly mileage in the United States on June 30, 1897, 
was 18-1- ,.µ8 mi les, there being an increase of 1652 miles, or .90 per 
cent during the year. The aggregate length of mileage including all 
tracks on June 30, 1897, was 243,444, there being rr,018 of second 
track, 996 miles of third track and 780 miles of fourth track. The 
mileage of yard track and sidings amounted to 46,221 miles. T h e 
total number of locomotives in service on J une 30, 1897, was 35,-
986, th e increase in number as compared with the preceding year 
being 36. Of the total number of locomotives 10,017 were pas
senger locomotives, 20,398 were fr eight, and 5102 were used for 
switching purposes. The number of locomotives not classified 
was 469. T he total number of cars of all classes reported in ser
vice was 1,297,480, a decrease of 169 from th e preceding year. Of 
the total cars reported 33,626 were in passenger service, 1,221,730 
were in freight service, and 42,124 were in special service of the 
railway companies. The number of men employed by the rai lways 
of the United States was 823,476. The total capital liabili ties of all 
the steam roads were $ro,635,oo8,074, or $59,620 per mi le of 
line. The amount of capital stock was $5,364,642,25 5, of which 
$4,367,056,657 was common stock and $997,585,598 was preferred 
stock. The amount of funded debt was $5,270,365,819. Of the 
capital stock upon which dividen ds were paid, 5.37 per cent of the 
total sto•:k outstanding paid fro m r to 4 per cent, 6.53 per cent 
outstanding paid from 4 to 5 per cen t , 5.99 per cent outstanding 
paid from 5 to 6 per cent, 3.58 per cent outstan ding from 6 to 7 
per cent, and 4.62 per cent outstandin g from 7 to 8 per ce nt. The 
total amount of dividends was $87,110,599, equivalent to a rate of 
5.43 per ct-nt on the amount of stock on which some d ividend was 
declared. The total number of passengers car ried on all roads 
was 489,445,198, a decrease of 22,327,539 from the previous year. 
The gross earnings of all railways for th e year , as r eported for an 
operatin g mil eage of 183,285, were $1,122,089,773. The expenses 
of the operation of these railways were $752,524,764. The n et earn
ings were $369,565,009. The income from other sources, mainly 
derived from leases and investments in stocks and bonds, were 
$125,090,010, which added to the income from operation makes a 
total income of $494,655,019. The total deductions from the in
come were $413,397,513, leaving a net income applicable to divi
dends of $81 ,257,506. 

Consolidation of Steel Interests 

T he Federal Steel Company, which was recently organized, has 
secured control of the Lorain Steel Company, fo rmerly th e: J ohn
son Company, of L orain, O hio, and J ohn stown, Pa., the Illin ois 
Steel Company, and sev~ral alli ed interests. The business for
merly conducted by the J ohnson Company, manufacturer of both 
girder rails, special work and trucks, will be continued at both 
Lorain and J ohnstown under the t itle of the L orain Steel Com
pany. T his company is the only manufacturer of g irder rails as 
yet controlled by th e Federal Steel Com pany. The New Y ork of
fice of the Lorain Steel Company will be at the E mpire Building. 
corner of Broadway and R ector Street, and will be in charge of 
J\fajor H . C. Evans, who has represented th e J oh nson Company 
for a long time in New York. 

•• 
NEWS OF THE MONTH 

The managem ent of the Brooklyn E levated R ail road Company 
recently distributed 60,000 free t ickets fo r rides on its F ifth Avenue 
branch among th e wome n ~f the South Brooklyn district. It is 
expected that the .distri bution of these t ickets will eventually 
stimulate traffic on the elevated road and wi ll do away with the 
prejudice that is said to exist to a large extent among women 
against the necessity of walking up the fli ght of stairs leading to 
the stations. T h e officers of the company h ope in the n ear future 
to secure a large proportion of the shopping traffic to the down
town stores in Brooklyn and New York. 

T he members of the Worcester Consol idated Street Railway 
Relief Association, of Worcester, Mass., gave their fifth annual 
concert and ball on Nov. r r. About 1200 people were present , 
and a very enjoyable evening was spent by all. This associa
tion is composed of the employees of the Consolidated Street 
Railway Company. 

The employees of the D allas Consolidated E lectric Street Rail
way Company, of Dallas, T ex., went on strike on Nov. 9. The 
men had an agreement wi th the company which secured the rec
ognition by th e officials of the E mployees' Union. The men 
struck as th ey claimed that several em ployees were di scharged in 
violation of th is agreem ent. The railway company holds that it 
has not broken its contract with the m en. 

It is stated that the Albany Railway, of A lbany, N. Y., was the 
fir st street railway in th is country to introduce an express service, 
the first express car having been run over the lines of that com 
pany in 1894. T he service was inaugurated with three express 
cars, and the first year the receipts were $585. There are now 
six express cars on the road, the system is. continually increasing 
its scope, and th e earn ings fo r the year ending October 31, 1898, 
amounted to $2,242. 

Th e citizens of Brooklyn, N.- Y., have fil ed a number of peti
tions with 'th e city authorities protesting against the use of the 
new side door convertibl e cars in operation on the lines of the 
Nassau E lectric Railroad Company. These cars were described 
in th e November issue of the STREET R AILWAY J ouRNAL. 

T he Atlanta Consolidated Street R ailway Company, of At
lanta, Ga., has recently paid a small bill brought against it by the 
water depar tment for alleged damages done to the city water 
pipes by electrolysis caused by the return current of the street 
ra ilway lines. T he bill was paid under protest , however, the 
street rai lway company claiming that there was no evidence that 
th e current from its t racks had done any damage. 

T he lines of the London Street R ailway Company, of London, 
O nt., were completely ti ed up during the last week in October 
by a strike of the employees. The t rouble arose through the de
mand of th e men fo r an increase of wages fro m fourt een to six
teen cents per h our. 

T h e Brunswick Traction Company, of New Brunswick, N. J., 
opened its new trolley line between Bound Brook and Plainfield 
on Oct. 30. The road was opened with appropriate ceremonies, 
and the fir st car was run through the town of Lincoln by Mrs. 
E mma Engel, president of the Borough Council. When the car 
reached the station at Lincoln M rs. Engel alighted and drove a 
silver spike into place, this being the last spike in the line. 
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The Albany Railway has recently ordered fifteen long combina
tion cars for the accommodation of smokers. The cars contain 
smokers' vestibules, and will be built with all the modern im
provements. Under the present rul es of the Albany R ailway, pas
sengers are not allowed to smoke ex cept on the rear scat of sum
mer cars and not at all on closed cars. The new cars, it is be
lieved, will be very popular with a large part of the company' s 
patrons. 

A serious accident occurred on the line of the T acoma ("Wash.) 
Railway Company on November 16. Th e motorman lost control 
of an electric car on a heavy grade, and th e car was badly wrecked 
by striking the !'ide of a cut ten feet deep through which it was 
travelin g. There were seven pt rsons on th e car at thE tim e, and 
all received more or less serious injuries. 

A rather novel association has been formed at Omaha, N eb. , by 
the residents of the suburbs of that city. Th e association is 
formed for th e avowed purpose of prevt·nting overcrowding on the 
street railway lines. The fir st demonstration made by the society 
occurred one evenirrg about 6 o'clock, during th e business hour of 
the day. Several m embers of the soci ety boarded a car, and wh en 
it was comfortably fill ed ordered th e condu ctor to go ahead, 
threatening to throw him off th e car if he did not. It is stated 
that if the street railway company does not g ive better faci lities 
the association will appeal to the courts to prevent m ore peopl e 
being taken on a car than can find seats. 

A daily newspaper contains an interesting account of a g igantic 
bonfire, which it is stated cost about $110,500. The Brooklyn 
Heights Railroad Company had 223 antiquated horse cars, for 
which it could find no market, and decided that the cheape~t way 
to get rid of them was to burn them. Among the cars were a 
number of short electric cars which were purchased several years 
ago and which are useless for present purposes. 

The Montreal Street Railway Company, of Montreal , Can. , 
makes the following report for the year ending Sept. 30, 1898. 
The reports for the years ending Sept. 
given herewith for comparison: 

30, 1892 and 1897 are also 

Gross receipts .. . ......... . 
Operating expenses ..... ..• 
Net earnings ............ .. . 
Passengers carried ...... . . . 
Transfers issued ........... . 
Per cent operating ex-

penses to earnings ...... . 
Per cent net income to cap-

ital stock ............... . 

1898. 
$1,471,940 

764,884 
707,055 

35,353,036 
10,508,603 

52.15 

13.0 

1897. 
$1,342,368 

736,429 
605,939 

32,047,317 
8,765,903 

55.05 

1892. 
$564,410 
466,648 
97,762 

II,631 ,386 

82.68 

The Kings County Elevated Railroad Company has secured 
permission to run its trains across the Brooklyn Bridge, with the 
same rights and privileges now enjoyed by the Brooklyn Elevated 
Railroad Company, with the exception that one Kings County 
train is to be operated to two Brooklyn trains. If the former 
road, however, in the rush hours requires more service it may 
operate additional trains, provided that such additional operation 
shall not interfere with the operation of the Brooklyn Elevated 
Railroad Company's trains. 

•• 
New Type of Fender 

Frederick J. Graf, of New York, has recently brought out a 
new type of fender, which , when n ot in use, is carried under the 
platform of the car. The fender is operated by the motorman, but 
should he fail to apply the releasing m echanism by which it is pro
jected from beneath the front platform, th e fender works automat
ically by contact with the person struck. By being normally pro
tected in this way, it cannot well be damaged from collisions and 
does not take up any valuable space in the street. The fender can 
also be used normally in an extended position. In this case, if a 
vehicle should come too near, the motorman can return the fender 
under the platform by pressing a foot treadle. Th e fender is pat
ented in all the leading countri es. 

----·♦----
Direct Current Enclosed Arc L-urp 

F ollowing next in the line of enclosed arc lamps developed by 
the General Electric Company, a substantial , simple and cf-fi cient 

power circuit lamp h as been perfected fo r use two in series on 220-

volt circuits, or five in seri es on 500-volt circuits. In outward ap
pearance it r esembles th e a ltern atin g direct current carbon feed 
enclosed a rc lamps of th e same company, and is manufactured in 
both single and doubl e globe types. 

To confo rm to insurance regulations covering the use of arc 
lamps on high voltage ci rcuit s, a safe, posi tive and reliable cutout 
is incorporated in th e lamp, together wi th an ext ra set of resist
ance coil s. Should th e carbons sti ck o r the lamp for any reason 
fa il to operate, the cutout sends the current through these sub
sidiary resistance coils, instead of through the carbons, without 
detriment to the lamp. Th e efficiency of this cutout has been 
demonstrated by cutting out lamps in ci rcuit and allowing th em 
to rem ain cut out fo r several consecutive hours, with out r esultant 
injury either to coils or lamp. 

Th e m echani sm is simple and made of but few parts. The car
bon is fed by a double cam clutch , smooth and positive in acti on. 
An adjustable resistance in the upper part of the lamp allows it to 
be employed two in seri es on circuits of 200 to 240 or five in seri es 
on circuits of 500 to 600 volts. With one 12-in. positive and one 
5½ negative ½-in. ca rbo ns it burns after one trimming fo r from 
130 to 150 h ours, and after th e run the remainder of the positive 
carbon can be used in the lower carbon holder for a second run 
of equal duration. T h e current required is 5 amps. 

The lamp is fu rn ished with the g lobe lowering device which 
has been fit ted to over 30,000 General Electric enclosed arc lamps, 
and which permits the globe to be lowered gently by merely turn
ing a milled thum bscrew at th e side of the casing. The globe 
holder is locked automatically by a sin gle upward movement of 
the g lobe h older . Power ci rcuit lamps are furnish ed in weather
proof black or brass casings. 

Test of Elevated Railway Truck 

A n interesting test of one of th e trucks built by the Peckham 
Truck Company for the Chicago South S ide E levated Railway 
Company, of Chicago, was conducted at the P eckham works, at 
Kingston , N . Y., Nov. 21. 'l'he test wa s made by Robt. W . Hunt 
& Co., of New York, and was supervised by officials from the 
South Side Company. The obj ect of the t est was to determine the 
transfer strength of the si de fram es of the truck. 

The side frames were placed in a horizontal position opposite 
each other in a wh eel press, and braced apart at th e spring seat 
with blocks of wood and iron. The load was appl ied at th e center 
on the bars which supported the transoms, by m eans of the ram 
of the wheel press, and readings of deflection were taken at the 
center and at either end, in order to correct th e deflect ion or lost 
motion in the wooden supports. Observations were also tak en at 
the various points in the truck in order to note any movem ent of 
the different members. 

Th e following were th~ deflections, corrected for th e compression 
of the wooden blocks, and represent th e defl ection and permanent 
set in one frame: 

L oad. 
5 tons 

10 " 
15 
20 
25 
30 
35 
40 " 
45 

Total deflection. 
.00 in s. 
.00 " 
.04 " 
O" " • J 

.us " 

.14 " 
.32 " 
.38 " 
.52 " 

Permanent set. 
.00 in 
.00 " 
.00 
.00 
.00 '' 
.06 
.20 
.26 
.34 

50½ tons-At thi s point the lower tension member broke 
through th e first rivet h ole and th e m all eable casti ng at one end. 
The fracture of steel bar showed crystalline . 

No distortion or m ovem ent of th e var ious members was n oted 
except in the lower tension m ember , which, at a load of 45 tons , 
showed an elongation of .12 in . between the rivets in the connect
ing malleable castin gs. 

The test was r egarded as a highly favorable one fo r the truck 
and Mr. P eckham received many congratulations for the success
ful outcome of the tri al. 

Th e foll owing were present at the test: Paul T aves, Rio Janeiro; 
A . vV. T aves, Ri o J aneiro: James Mitchell , Rio J aneiro ; A. J . 
Allen, engineer South Side E levated Railway Company, Chicago; 
J. E. McMynn , engineer , H unt & Co., Chicago ; J ohn J. Cohen, 
engineer, H11nt & Co., New York; Capt. J . McL eod Murphy, chief 
engin eer, Safety Third Rail Company, New Y ork ; Alfred Stern, en
g ineer .Belg ium ; F . H. Shepard , en gineer, Sprague Elect ric Com
pany, New Y ork ; H . W . Blake, STREET R AILWAY J ouRNAL, New 
Y ork: George L. Fowler, engineer and representative of the Rail
road Gazette, New York ; H. J. K enfield, Street R ailway Review, 
Chi cago ; E. P eckham , presid ent, E. G. L ong, vice-president, C. 
F . U ebelack er , engin eer . H . K. Pri ce, superintenden t, George 11. 
Bowers, and 'vV. Cogswill R ogers, of th e Peckham l\fotnr Trn,k 
& Wheel Company, New York. 
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New Convertible Cars in Baltimore 

The Baltimore Consolidated Railway Company is havi ng con
structed a number of convertible car s, part of which are in process 
o f shipment. 

The new cars are about 3 r )~ ft. over all an d have bodies a frac •• 
tion under 23 ft. long. The platforms are 4 ft . in leng th. The car 
is 7 ft. wide at the bottom and 7 ft. IO in s. at th e widest poin: 
The doors of th e car are placed at diagonally opposite corner s. 
The entrance being fro m the rear pl atform o nly, th e oth er side of 
th e platform is clo sed. This position of th e doo r and the fact 
that the brake shaft and levers are outside of the dash ers, makes 
a very roomy and conveni ent platform. T here are fo urteen cross 
seats and fo ur stati onary seats; th e la tt er are at the ends of the 
cars o n each side of the door, giving a total seati ng capaci ty of 
thirty-four passengers. The cross seat s have reversible backs 
and arc upholstered with dark maroon plush in a manner similar 
to that of fi rst -class steam railway coaches. T his makes a car ex
ceedin gly comfortable for the passengers who face fo rward as in 
the standa rd form of summer cars. The interior fini sh is very 
light and handsome. T he h eadlining of th e roof is of decorated 
bi rch, the m aterial bein g thr ee-ply veneer. The h eight in the 
center of the car is 8 ft. 2 in s. from th e floo r. On each post th ere 
is a push button for signali ng th e cond uctor. 

Th e detail s of construction are of g reat interest to m echanic;i l 
m en and those fa. miliar with car bui ld ing, su ch detail s for exam.
pie as the platfo 1 m s b eing made of maple ca refull y tongued and 
grooved and laid in white lead, the sash set in cast rubber seab 
cm·efu!Jy screwed in, all points whi ch sh ow that the builders, the 

ard forms. The window guards are of bronze pipe and ex ten J 
th e whole leng th of th e car at th e level of the sash bo ttom. 

INTERIOR OF BALTIMORE CAR 

T he painting of th e car is very tasteful. A ll th e woodwork out 
side is painted white. The lettering is done with aluminum leaf; the 
belt rail o r memb er which passes around the car at the level oi 

APPEARANCE WHEN USED AS AN OPEN CAR 
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APPEA RANCE WHEN USED AS A CLOSED CAR 

J. G. Brill Company, of Philadelphia, have taken th e utmos t pains 
to make a car which shall not only be sati sfactory in appearance 
but exceedingly desirable. The trimmings or h ardware of the 
car are bronze throughout. T h e electric light fixtures, the candle 
5tands, etc., are of the Consolidated Railway Company's stand-

the sea ts is maroon, :i s ~re the dashers. The sash, which have 
rigid tops, are on one piece with the upper panels, are finished in 
the natural color of the cherry, and this makes a very pleasant 
contrast with the maroon trimmings and white body color. Two 
motors are employed, of the style known as Westinghouse No. 49, 



STREET RAILWAY JOURNAL. 

Third Rail System at Coney Island 

The Safety Third Rail Company of New Y ork has tak en a co n
tract and has comm enced construction on a railway usin g it s thi rd 
rail sys tem at Manhattan Beach, Coney I sland. T h e road will 
connect th e Manhattan Tkach If otel with the O riental H otel and 
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INTERIOR OF DUPLEX CAR 

also with the B ri ghto n Beach H o tel. It will b e in tw o scct10 ns 
with a total len gth of 3850 ft ., and will comprise th e old Marine 
R ailway at ]Vlanhatta n Beach. T h e th ird rai l to be used will be o i 
th e sam e ~ection as that em ploy ed by the N ew Y ork , New H aven 
& H artfo rd R ailroad Com pany , and it will be mounted on g ranite 
block s and thoroughly insulated. T h e road will be equipped with 
three car s- two on the :Marine R ai lway and one on th e Manhattan 
B each R ailway. T hose on the for m er wi ll draw two trailer s each. 
The car s will b e 39 ft. over all and th e bodi es wi ll b ,~ supvli ed by 
the Duplex Car Company and will be extrem ely tasteful in fini sh . 
T he car s will be m ounted on Peckham trucks and will be equi pped 
with two G. E. 800 m otors. 

The acco mpanying engravin g g ives an idea of the appearance oi 
the ·interio r of the car to be employed. 

Capt. J. McL. Murphy, wh o is per sonally install ing the sys tem, 
will also supervise th e construction of th e electric power h ouse 
fo r supplying power to the electric railway, as well as fo r illumin
ating the Manhattan Beach Hotel and the Oriental H otel. The 
statio n will have a capacity of about 800 h .p. 

•• 
Recent Developments in Electric Heaters 

T h e Gold electric h eater, usin g the crimped or zig-zag rod for 
supporting the r esistance coils, was described in th e STREET 
R AI LWAY J OU RNAL for A ug ust , since which tim e th e Gold Street 
Car H eating Company h as closed a number of contracts for it s 
use o n electri c car s. F ig. I illustrates the Gold pan el electric 

FIG. I - PANEL OF GOLD HEATER 

h ea ter as it is now made, usin g a new an d stri k ingly handsome de
sign of fro nt casing. 

In thi s h eat er the manufact urer s claim to have perfected th e 
pri nciple of obtaining the very freest circulati on of air th ro ugh 
th e r esistan ce coi ls, as well as the detail s of th e interior arrange-
111ent of the h eater regarding the graduation of th e h eat, the in
sulation, etc. In thi s h eating device, which is wired to g ive th ree 
degrees of heat on every heat er, th e connection s from h eater t o 
beater are brought out th rough the soli d porcelain blocks whi ch 

form the end of the h eaters. T his makes the co nncct1 ons, 1t 1, 
claimed, as s imple a s they could poss ibly be, and furth er avoi d, 
th e u se of small por cel ain bushings at such point s. 

T his h eater embodi es the many improvements th at the Gold 
Cr,mpany has int ro duced in electric heater s, and the spcci::il 
claim s m ade fo r it a rc effic iency in h eating the car. uniformity of 

FIG. 2-HEATER FOR WAITING ROOMS 

h eat di stribution. economi cal consumption of current , first-class 
m echanical construction, neatness and elegance of design and gen 
era] appeara nce, and above all durabili ty. 

Fig. ~ sh ows a n ew and tas td ul design of combinatio n h eater 
which the Gol d Com pany is n ow producing for heating o ffi ces, 
waiting room s etc. It employs the same m eans of supporting the 
r esistance coils as in all of the improved Gold h eaters wi th the ex
ception that the support s ar e carri ed in a seri es of extended ci r
cles with in the h eater. This h eater is p rovided with a three- point 
switch. so that three degrees of h eat can b e had as wished. I t is 
ordinari ly wired for r IO volts direct current. 

•• 
Class "H" Double Truck for Electric Cars 

The accompanying ill ustra ti on sh ows the class "H'' do ubl e truck 
fo r h eavy interurban t lect ri c rail way cars built by the Barney & 
Smith Car Company, of D ayton , Ohio. T his truck is in use on 
the interurban electr ic r ailway fro m A n derson to Marion, Ind .. 
described elsewhere. as well as on other roads, and is noticeably 
stron g and durable. The general dimensions of th e truck are a s 
fo ll ows: L ength over fram e, 9 ft .; width over frame, 6 ft. 9¼ ins. ; 
h eigh t from rail , 22 ?,s in.; wh eel base, 5 ft . IO ins.; width inside 
fram e, 5 ft. 8¾ in s. ; thi ckness of side frames, 6¼ ins.; di stance 
center to center of side frames, 6 ft. 3 ins.; track gage, 4 ft. 8½ ins. 

T h e side pieces of the fram e, o r wheel plates, ar e m ade of two 
pieces of rs ½ ins. x % in. soft steel for med into shape, as sho wn 
in the cut. These plates are spaced 5 ins. apart to all ow space for 
distance casting and springs between t lrnm . A t the center between 
plat es is securely riveted or bolted a cast iro n column o r spring 
seat casting. This column is so arranged at top t o fo rm a seat fo r a 
half ellipti c spring and the sides of said casti n g are sh ap ed to fo rm 
a g uide fo r side b earings. At an equal di stance each way fro m 
the center of the truck si de fra me are two other columns, which 
are bolted bet ween side fra m e plates by two ¾-i n. bolts o r r ivets 
in each ; and further out , located the same di stance each side the 
center o f fr ame, ar e two column thrust castin gs. These casti ng s 
are spaced fa r enough fro m the other columns to allow malleable 
th e iron spring pocket to work fr eely between them. The outside 
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column or th rust casting is securely fastened between the side 
plates by three ¾-in. bolts or rivets in each. This casting is to 
receive the thrust from the side bearings. Over each oil box and 
securely fastened between the side frames by means of nine ¾-in. 
rivets or bolts in each, are malleable iron pedestals. These have 
a pocket on the inside and directly over the oil box to receive a 
coil spring 4 ins. in diameter, S ins. high, made of I in. round steel, 
which rests on top of the oil box. 

Between the side frame at each end is placed a distance column, 
which is securely bolted or riveted by two ¾-in. bolts each to side 
frames. To this column or distance casting on the outside end of 
the truck is bolted by one ¼-in. bolt in each a wrought iron 
scraper board bracket made of 2 ins. x ½ in. iron. To this bracket 
is securely faste ned the scraper board by two ¾-in. bolts in each 
end. The size of this scraper board is r¾ in. x 3 ins. x 7 tt. o in. 
oak. At the other or inside end of truck, the end sill of truck, 
made of 4 ins. x ¾ in. iron, is securely fastened to the end side 
frame columns by one %-in. bolt at each end. To this end sill is 
fastened the brake rod guides and supports for the crescent con
nections, which are made of 3½ ins. x ¾ in. wrought iron and 
bent to a correct radius struck from the center or swivel point of 
the truck. The ends of this connection are provided with 13-16-in. 
holes to receive the brake connection pins. 

CLASS '' H " TRUCK 

At an equal distance each side of the center of the truck are 
cross bars made of 6 in. x ¾ in. iron. These bars have their ends 
turned out a sufficient distance and are securely fastened to the 
side frames by the ¾-in. bolts or rivets, which pass through the 
side frames, distance column, and thrust casting, making a very 
substantial fas tening. In the center and between the ends of the 
cross bars is a malleable iron bracket casting, which is securely 
fas tened to the side frame by the two ¾-in. bolts which pass 
through the spring seat, and by six }s-in. bolts through the 
bracket and cross bars. 

To the cross bars and at a proper di stance from center to center 
are secured the malleable iron brake hanger brackets. These are 
bolted to cross bars with four ¾-in. bolts. The upper end of this 
bracket is made to receive the brake hanger, and provision is 
made in both brake bracket and brake shoe for taking up the 
wear on the brake hanger. This is done by tightening up the nuts 
on the end of the wedge which adjusts the brake hanger block or 
box. The truck is equipped with an inside hung brake. The 
brake levers are of 3 in. x ¾ in. iron. The lower brake connec
tion is of r¼-in. round iron, with a jaw at each end, and is con
nected in the center by a 1¼-in. wrought iron turn buckle to ad
just the brake. The rods are provided with nuts so that they can 
be jammed against the turn buckle to keep it in place. This en
ables the operator to adj ust the brake very close to the wheels. 
The braking power is equally divided between the four brake 
shoes. Brackets made of wrought iron are securely bolted to 
cross bars for carrying motor bars and springs. 

At the center and running from side frame to side frame is a 
transom made of two bars of 8 in. x ¾ in. iron. These bars are 
securely bolted to brackets cast on malleable iron side bearings by 
four ¾-in. bolts in each bracket. At the center the bars are spread 
apart and four columns placed between them, thus forming a 
truss. O n the top of the transom, and at the center, is placed the 
center plate (made of cast iron), which is fastened to the transom 
by four ¾-in. bolts passing through the center plate, top transom 
bar, distan ce columns, lower transom bar, columns and lower tie 
bar, made of 8 in. x ½ in. iron. This bar reaches from one side 
of the truck to the other and the ends are spread and securely 
fastened to the lower rnds of the side bearings by two ¾ -in. bolts 
in each end. The side bearing has an oil chamber at the top for 
automatically lubricating the faces of the t ruck and body side bear
ing. The truck side bearing is faced with brass plate ; the body 
side bearing with steel plate. 

The side bearings are of malleable iron and of a design espe
cially adapted to this truck. They are constructed with a spring 

seat on each end, and at the center they have a jaw which fits over 
the center cast iron column, as described. On the inside and cast 
with the side bearing is a bracket which receives the ends of the 
center transom, as described. 

Over each oil box is a 4 in. x S in. coil spring made of I-in. 
steel. This spring fits into a pocket in the pedestal and rests on 
a cup cast on top of the oil box, as before described. This spring 
receives the motion of the wheels and thus lessens the jar on the 
body. 

In the center of the truck fram es is placed a 24-in. half elliptic 
spring which rests on top of the center column casting. At each 
end of this spring and passing through the ends of same is a r-in. 
T bolt, which passes through the spring cap on each end of the 
side bearing and through a coil spring 4¼ ins. in diameter and of 
proper height to carry the load of the car. Through the spring 
seat at the lower end of said T bolts are also two nuts, so that the 
height of the car can be adjusted. This spring cup is held in posi
tion by guides or distance columns and side frames, thus forming 
a guide for the spring pocket to work in. The elliptic springs 
carry the body, assisted by the two coil springs on each side. 
These coil springs also serve as equalizer springs between the 
springs located over the oil box and the body spring. 

The brake is very simple. It is known as an inside hung brake, 
which can be readily understood from the accompany
ing cut, and as has been explained in the foregoing 
paragraphs. 

The body transom is made up of two bars; the top 
is IO ins. x ½ in. and the bottom is IO ins. x ¾ in. and 
made after the style of the steam car transom. It is 
very strong and durable. At the center the center plate 
is located and bolted to the transom with four ¾-in. 
bolts. At or near th e ends there are side bearings 
which are securely fastened to the transom by four 
¾-in. bolts in each. These side bearings are made so 
that the face of the body side bearings will come in 
contact with the side bearing on the truck. 

The axles are of the best double hammered iron; size 
of journal, 3½ ins. x 6 ins.; size of wheel seat, 4½ ins . . : 
diameter center of axle to suit motor used. The oil 
boxes are of cast iron with malleable iron spring 

covers. Wedges of malleable iron; bearings of brass, lead lined. 
T he wheels are 33 ins. in diameter, double plate, with chilled 
treads, and are especially designed for rapid interurban service. 

•• 
Moroccoline 

One of the most attractive exhibits at the recent convention of 
the A merican Street Railway Association in Boston was the dis
play of Moroccoline, and many street railway men took that occa
sion to carefully examine this material. All who saw the exhibit 
were undoubtedly impressed with the, beauty of colors and designs 
shown in the six reversible car seats upholstered with it and in the 
samples of goods displayed in the pi ece. This material possesses 
great merit, and combines two qualities that seem almost para
doxical, although they are most essential in a car seat covering. 
The surface is so hard and flinty thar it cannot be scratched or 
defaced, and yet has a softness and pliability with no tendency 
whatever to become brittle or crack. The manufacturers state 
that thi s combination of qualities is one that no other imitation of 
leather in the market possesses and that it makes Moroccoline pre
eminently superior to all other coverings. 

The goods are being used quite largely by the steam roads and 
in many of the theaters and public halls throughout the country, 
where they are giving excellent satisfaction. 

From a sanitary point of view Moroccoline, it is claimed, is 
superior to plush, carpet and rattan for street cars, as it can be 
kept clean without injuring the appearance of the goods, this be
ing another of the many points in its favor. Moroccoline is manu
factured solely by the Boston Artificial Leather Company, of Bos
ton, Mass. 

Paint for Galvanized Iron 

It is often difficult to secure a paint that will adhere satisfac
torily to galvanized surfaces. Paint that will serve its purpose well 
if applied to wood and steel often is entirely useless for application 
to metals that are galvanized. After long and close application and 
study of the requirements of paint suited for galvanized iron, the 
Goheen Manufacturing Company, of Canton, Ohio, has intro
duced upon the market a composition known as "Galvanum," for 
which it is claimed that it will adhere for years to galvanized sur
faces. Floyd Davis, of Des Moines, Ia., analytical and consulting 
chemist, has made a number of tests of this paint, and states that 
he has found it to be excellent for the use intended. 
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Convertible Car in Brooklyn 

One of the most interesting exhibits at th e recent co nvention at 
Boston was the n ew type of convertible car shown by the J. G. 
Brill Company. The car attracted particular attention from its 
close resemblance to an ordinary Lox car when closed, and to an 
open car when th e side panels were raised. A car of thi s type ha, 
recently been put in service on the Brooklyn Heights Railroad. 
and is illustrated herewith. 

One chief result ai med at Ly the builders of thi s car in it s con 
struction was to produce a car which could Le quickly changed 
from the open to th e closed type, and vice versa, Ly Leing self
contained, and yet avoid cylindrical appearance. They alsn 
sought to produce a car which when used "open" co uld Le en .. 
tered from the side. 

Fig. I shows the car when used in summer. The casual ob .. 
server sees an open car with a center aisle. He might, upon ex
amination, notice that th e posts come down outside of the round 
corner seat and panels, and perhaps might oLserve that the curv -: 
of the roof was a littl e m ore convex than usual. In oth er respect, 
there would be nothing different from the ordinary open car. 
Fro m the inside he would see that the monitor or raised deck was 
so mewhat narrower than the fashion, and that th e curve of the 
roof was slightly more convex and appa rently set at a sl ightly 
steeper angle. But even tl1 ese points might escape oLservation, s,-, 
nearly is the car like those in common use. 

The posts, however, carry a complete set of panels, sash and 
grass, as well as ro ll er curtai ns. Space is found for all these i11 
the roof, completely o ut of way and out of sight. Held in place 
Ly the ordinary sash-lock is first a panel whi ch, when in place, fill s 
the opening at th e end of the seat. This pan el is elastic. It may 
be either metal or fibre, and is in any case backed by horizontal 
slats. These panel s are also lin ed with Wilton carpet, so that the 
side of the car, with its ai r space, becomes warmer, it is claimed, 

-- - --

FI G. 1.-CONVERTIBLE CAR USED OPEN 

than that of a car with the usual form of •solid side. This con
struction enabl es it to conform to the curves of the grooves, which 
vary in their sweep accordin g to the sweep of the posts. The lat
ter, it should be understood, have the same form 
as the outside lin e of an ordinary open car. 
When the panels have been let down the lock 
for the sash is exposed, and the sash is brought 
down in place. It is made in two parts hin ged 
together. Apparently they sl ide in the same 
groove as the panels; they do not , however. By 
putting one groove at th e bottom of the other, 
what is equivalent to a douLl e track is secured 
over one line. The sash, Ly means of trunnion s, 
slide in the bottom groove. \Vhen they reach 
the top of the posts, wh ere a switch wo uld other
wise be n ecessa ry, the sash is turned off to its 
own lin e without the intervention of any ap
paratus, while the panel is carried off in anoth er 
direction, quite cl ear from, and in front of, the 
sash. The advantages of this construction are 
simplicity of operation and mechanism and a gain of 2 in s. in the 
inside width of the car, without increa sin g the outside width. 

In designing this car, among the important matters considered 
was that of the external appearance. It has been one aim to pro 
duce a car which shall be as much as possible like the ordinarv 
convertible car, with low sides. This car has both convex and 
concave panels. For winter service it had double sash, making it 
light and pleasant. 

The handling of the sash and panels is precisely the same as 
that of raising or lowerin g the sash of an ordinary window or car. 
The 5olid yet flexible panel comes down and makes a so lid side 
Lelow the seat, the top of which is just level wi th the elbow. This 
is claimed to be the first time that a solid panel has been made to 

slide in a groove with doubl e o r rcvc1 se curves. It comes down 
2nd passes the curves with great case. After bringin g down th..: 
vane! the sash is lowered in the usual way, and when sash and 
panels are in place the curtain s can be operated in the usual man
ner, and come down to th e tops of th e panel s. The curtains are 

FIG. 3. - INTERIOR. OF CAR 

upon rollers plac(d inside the other fixtures. When the sash anct 
panels are up, these curtains come all the way down to the floor , 
completely closing the opening between the seats. There is an 
inner and entirely independent groove in the posts in which the 
curtains operat~. Both open and closed, the car has all the fa-

cility of operation that could be desired in a car 
1f either class. 

As the change from one style to the other can 
be quickly made, and as the materials for the 
transformation are carried in the car itself, it i.:; 
always possiLle to command that type of car suit 
able to the weather. In case of sudden storm or 
rain or a sudden change of temperature, the ca:· 
can be made to suit the conditions without 
delay or expense and without sacrificing the com
fort of the passengers. 

The car shown in the engravings has the fol
lowing general dimensions: Length of body, 
25 ft. 9 ins.; width at sills, 7 ft. I in.; width at 
belt rail, 7 ft. 9 ins.; length of platforms, one at 
each end of the car, 3 ft. II½ ins.; length over all, 
35 ft. 4 ins. Each end of the car is fitted with the 
Brill angle iron buffer. The platforms are ar

ranged with steps, as usual, but the opening on the left is fitted 
with a high-hinged gate and is not used for an entrance. A fold
ing gate is placed on the opposite side. 

FIG. 2.-CONVERTIBLE CAR USED CLOSED 

T here are eighteen cro ss seats, 34 ins. long, with reversiLle 
Lacks. The backs and seats are covered with spring cane. There 
is a center ai sle as well as the side entrances at each seat. Round 
corner seat end panels are used, which add much to th e ease and 
safety of entrance from the aisles. At the ends of th e car ther-:: 
are the usual stationary seats. The total seating capacity thus ob
tained is forty. 

There is a running board or step the whole length of th e car on 
each side. This is a t the usual height, 18 ins., and folds up like 
the step of an open car. At the platform there are the usual plat 
fo1 m steps with 13-in. risers. These are r3¾ ins. from the head of 
the rail, and being low, give women and children easy access to 
the car. 
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The chi ef fea tures of this car h as be en fully patented by J. A. 
Brill in all the principal European countries, as well as in the 
United States. 

-----♦-+----

The "Churchill" Rail Joint And "Diamond" Spike 

T h e accompanying eng ravi ng shows the Churchill r ail joint. 
which wa s designed by a practical railway engineer and seem s to 
be rapidly winning fayor among railway men. It is made for 
C; ith er T or girder rail s, and consists of a peculiarly well -for med 
trussed angle bar, with a base plate acting as a bridge for sup
porting the rail end s between the ties. T he angle bars arc ro ll ed 
,vith a deep projection of varying length s opposite the rai l ends. 
thus giving them that truss r einforcement which r end ers them ex
ceptionally strong. Th e interior surfaces of the truss portions of 
the bars are rolled with proj ection s runnin g along the inner sur
face o f same, the upper face of which proj ection s are· made at an 
ang le of 45 <legs. to exactly correspond with the pitch of the down -
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turned edges of the engaging portions of the base 
plate, so that when the two lower truss bolts are 
tightened up, there is formed a wedge adjustm ent 
which insures the k eeping of the part s always in 
close co ntac t , making them practically one with th e 
rai l, givin g it g reat security and stren gth. 

Th e upper parts of the pl ate, which g ives support 
tu the under h ead of the rail, are fo rm ed with con
cave surfaces, as in ordinary practice, there being 
two such surfaces with reinforcing center ribs on 
plates designed for girder rail s. The base plate is designed to rest 
upon th e ti es adjoi nin g the joints, so that ends of the tru ss part of 
the joint plates rest against the ti es, and tend to prevent the creep
ing of th e rai ls. 

It wi ll be r eadily ob served that the joint is des ig ned so that it 
confines, and securely holds both the web and the flan ges of the 
rail, for which r eason all lateral and vertical m ovement s of rail 
ends is prevented, and the essential featm:e of perfect joints is 
secured. 

A second en graving illustrates the ''Diamond" type of railway 
spike, which. as will be noted fro m th e illu stration , is shaped at 

'' DIAMOND " SPIKE 

the point ~o mewhat like the carpenter·s gouge, it s exac t form be
ing determi ned after a great many practical tests whil e experi
menting to secure a clean cut of the wood fibres of the ti es. T he 
body of the spike was further designed so as to be easi ly and 
squardy driven without a tendency to spli t the ties, and whi ch , 
wh en in position, holds more tenaciously than any other type of 
spike. Both the rail joint and spike are manufactured and sold 
only by the Diamond State Iron Company, of Wi lm ington, Del. 

•• 
Patton Motors in Maine 

The opening of the new Penobscot Central Railway of Bangor, 
Me., was made recently. This road connects Bangor with a num
ber of prosperous nearby · towns and is equipped with Patton 
motor cars. The first passenger train over the new road consisted 
of a combination motor and passenger car and a passenger car as 

a trailer. A large party of prominent m en were present a t th e 
opening, including .Mayor Beale, of Bangor, and several A lder
men. T he train was enthusiastically greeted all along the line by 
cheers, canno n and firework s. 

T he Patton m otor car, which was used in the opening cere
monies and which is shown herewith, is 32 ft. over all and weighs 
28 ton s. Its equipm ent includes two 50 h.p. m oto rs, an engine of 
50 h .p., a dynamo of 30 kw. and a battery consisting of I 10 cells 
with a capacity of 280 amp. h ours. T he dynamo and motor were 
manufactured by the \Nalker Company, of Cleveland , Ohio. The 
eng ine was made by the Nati onal Meter Company, of New. York, 
and the car was equipped with Chri stensen air brakes. Several 
additional combinatio n cars arc n ow in course of construction, or 
wi ll be co nstructed sh ortly, fo r use on the Penobscot Central Rail
way. They will all be operated by the Patton system . 

------♦----
Mechanical Clip for Holding Fig. 8 Trolley Wire 

"\ strong, simple clip fo r securely holdin g Fig. 8 trolley wire 
has recently been bro ught o ut by the A. & J. M. Anderson Manu
fact urin g Company, of South Boston, Mass., and is shown in the 
accompanying illustrations. T he larger view shows the clip com
plete faste ned t o the wire, and th e small er view shows the small 
clamp, of which th ere are two o n each clip. As will be seen, the 

MOTOR CAR-BANGOR 

clip is made of two intedocking parts so designed that when the 
upp er edges of th e two parts come together the jaws also come 
together in the right position to clamp on to the upper part of 
Fig. 8 wire. T h e upper edges of th e two clip parts when brought 
togeth er have a slight taper fro m the center to eith er sid e and are 
so shaped that they will just enter the grooves in th e small clamps. 

To apply the clamp the jaws are placed to 
engage the upper part of the trolley wire, 
the upper parts of the clips are brought 
together and the small clamps driven on 
to this tapering upper edge, thereby 
drawing the c.lip still m ore cl osely to-~ f gether and permanently fastening the grip 

CLIP of the jaws on the wire. To prevent the 
clamps slidin g back the fingers on small 

clamps are bent down and engage the small lugs on each side of 
the clip. These lugs are staggered so that som e of them will 
always be in position to engage the fin gers. This deYice is used in 
the Boston Subway and is known as the "Bartley" m echanical clip. 

•• 
Transporting Standard Gage Cars on Narrow 

Gage Roads 

Menti on was m ade in th e last issue of the STREET R AILWAY 
J oURNAL of an ingenious truck employed on the lin es of the 
Societe Genevoise des ch emin s de fer a voie etroite for transport
ing standard gage cars on narrow gage railways. This truck is 
manufactured by Maschinenfabrick Esslinger, of Esslingen, Ger
many, except for France and Belgium, where it is manufactured 
under li cense by Soret & Cie., at La Cachette-Nouson (Ardennes, 
France). A large number of them are in use on the royal narrow 
gage railways of Wurtemberg and Saxony, where large-sized pas
senger cars by their means are transported over narrow-gage 
railways a t a speed of 20 km. per hour. Curves with as short a 
radius as 15 m. present no difficulties to thi s truck. The operation 
of the device at Geneva during the recent convention in that city 
of the International Tramways Union was carefully inspected and 
comm ended by the delegates present. 
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Pow:er Sa wing Machine for Cutting Steel Rails 

T() th ect the vari ed requir ements o f metal wo rk er s, street and 
st ,. 111 railways, and manufacturers who cu t large quanti ties of 

eel rail s, bar iron, steel shaftin g, etc., rang ing in size from 3 ins. 
to 8 in s. round and square, th e Q. & C. Company, o f Chi cago , Ill. , 
has brou ght out a new a nd special co ld saw, which carries a blade 
25 ins. in diameter , ¼ in. thi ck, and whic h is provided wi th fine 
teeth , th e blade it self being arbor dr iy cn. T he fro n t Yiew of thi s 
power saw is sh own h erewith. 

Th e detail s of thi s 111achi11 c ar c as fo ll ow.~: vVeigh t on strai ght 
base , about 3000 lbs.; fl oor space occupi ed , 21/~ ft. x 7 ft. ; ;1111 ount 
o f power required to run , fro m 2½ h.p. to 3½ h.p. · ~aw- blade 

RAIL SAW 

a Yailable for work, 8¼ ins. ; di ameter of co llar, 8½ in s.; J c,·olu
ti ons o f saw-blade per minute, II ; tra\' el of saw carri age, IO in .: 
cuttin g speed per mil e, 7 -16 in. T he machine is fi tt ed with au
tomati c feed to mee t va ri ed r equirem ents. 

Wh ere it is desirabl e to eut large quantiti es of steel rai ls, bar 
iron, shafting, etc. , a special ehuek fo r holding from three to six 
pieces at a tim e is furni shed, thereby r educing the time necessary 
to clamp the work as well as decreas ing th e time n ecessary to make 
a eut. Thi s insures most ra pid and best r esult s wh ere blades are 
kept in good cuttin g condition. A se ries of test s in cutti ng steel 
rail s was r ecently m ade o n one of th ese m achines, the result s 
showing 160 cuts with scarcely any perceptibl e dulln ess of saw
blade, indi cating the large amount of wor k that can be done with
out stopping to grind, and sh owin g as well the lo ng life of saw
blades under th e p ro per conditions of ca re and handling. Addi
tional t ests made r ecently in cut ti ng badl y crystalli zed rail s pro\' e 
that the m achin e is parti cul arl y adap ted fo r cut ting rai ls wh ich 
have been exposed to th e elem ents fo r considerable tim e. 

Th e Q. & C. Company has also r ecently placed on the market a 
new automatic saw-grinder , which is Yc ry simple in con struction 
and positive in action. It is shown h erewith. A slott ed disc 
crank is marked showin g where to plaee th e eonneeting rod in 
order to get th e p ro per th row to g rind saws furn ished with the Q. 
& C. machin es. A n ex tra em ery wh eel is furnish ed .with thi s 
g rinder to g rind the to p of th e t eeth of th e saw, giYing them the 
proper cl earance. 

----♦•----

Ventilation of the Boston Subway 

T he ori ginal des ign s of th e Boston T ransit Comm iss ion for 
\'C ntil a tin g the Bosto n Sub way contemplated the int roductio n o f 
electrically dri ven fan s at suit abl e points along the route. Four 
o f these have already been const ructed and in stall ed by th e B. F. 
Sturtevant Company, of Boston ; two near vVest Street , and two 
between Bulli s and E li ot Street s. T he fo rmer location is practi
cally midway between the Boylston and Park Street entrances, at 
each o f which there is ample opportuni ty for th e free in g ress o f 
air. T he ~pace comin g under the control of th e fa n s at thi :; point 
is abo ut r ,050,00 0 et1. ft. Th e H olli s and Eliot Street secti nn co n
tains about 9 00,000 ct1. ft. 

The fa ns were, in eaeh case, desig ned to ha,·e a ca pacity equiv a
lent to an air change in each section on ce in abo ut fif teen minutes. 
T n the acco mpanyin g en g raYi ng is show n the general arran gem ent 

o f the fa ns at th e H olli s and E li o t Str eet ch a111 lJcr. T he air 1s. 
cl rawn from the sub way and forcc< l through th e chamber tu ;1 

poin t abo ve the surface of th e g ronnd. 
T he fan s are all of the Sturte\'ant co ne type, <:ach co nsisting "[ 

a cast iron cono id al center wi th ;: nnul ar back plate of steel at
tached th ereto , and a series of reverse curved steel pl ate bl ades or 
fl oats, taperin g from inle t to pe riph ery, attach ed to th e annular 
back plat e and to th e front plate containing th e inl et opening. In 
it s course th ro ugh th e fa n th e direction of th e air is gradually 
changed from axial to radi al, th e curvature of the blades bein g 
such as to offer the leas t res istance to the passage of the air and tu 
~ecure th e hi ghest effic ien cy. 

T he t wo fan s between H olli s and E li ot Streets arc caeh 7 ft. in 

SA W GRI NDER 

diam eter, and were desig ned to each deliver 30,000 cu. ft. of ai r 
per minute, when operated at 17 5 r .p. m. a nd to require an ex
penditure of about 7 h.p. each fo r th eir operati o n under ordinary 
atm ospheri c conditi o:1s. At one-half th e speed the power expend
irure \\' ould be about 1 h .p. Both of those values will naturall y 
Ya ry with th e de nsi ty of th e air and the existin g tem peratures 
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SIDE ELEVATION OF BOSTON SUBWAY FAN 

with in and without th e subway. The two fans near West Street 
ar e b oth 8 ft . in di ameter, each desig ned to delive r 37,000 cu. ft. of 
a ir per minut e at 170 r evolutions with a power expenditure of 
abo ut IO h.p., a nd to r equire r.25 h.p. when driven at half speed. 

Each fa n is pro\'id e 1 with an electric motor of the special Sturte
vant l\ f. P. 8 type, direct connected to the fa n shaft by a n insul ated 
couplin g. T he armatures are of the drum type, th oroughly ven
til a ted and ren der<:Cl moisture proof by being saturated in japan 
a nd thoroughly baked after havi ng been effectually insulated wi th 
mi ca and oilcloth . T hey are shun t wound fo r maxi mum speed at 
.550 vo lts and arranged fo r se ri es or parall el operation , havi ng a 
~tartin g and reg ulating resistance g ivin g different speed s for each 
combinati on. The maximum temperature r ise for ten hours con
iinuou~ npcrati n n i~ limit ed to .is deg~. C for the armature and tn 
50 deg. C fo r the C\ lllllll\lta tor or fi elds. Each nltJt o r is mounted 
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on a substantial insulating base frame constructed of Southern 
hard pine thoroug hly fill ed to prevent absorption of moisture, and 
anchor bolted to the concrete foundation. 

----♦----
Extra Strong Truck for Chicago 

Mention was made last.month of the selection of the Peckham 
truck for the equipment of the new cars on the South Side Ele
vated Railway, of Chicago. This truck is constructed on the 
same general lines as the Peckham Company's 14-A "Extra 
Strong,"ouly such alterations being made from standard design as 
were necessary to suit it for use under the cars already in service 
on the South Side E levated Railway. 

The side frames are of the standard built up type, composed of 
mild steel bars fitted into heavy mall eabl e iron yokes and secured 
with machine driven rivets. As can be seen in the illustration, the 
members of these frames are so arranged as to constitute a truss 
between the yokes, so that all the parts are strained in direct ten
sion or compression and not subjected to bending moments. 
These frames mu st carry a maximum load of 15 ,000 lbs. each , in
cluding an allowance of 33 1-3 per cent of the ac tual dead weight 
for shocks. Their ultimate strength is estimated at 90,000 lbs ., o r, 
for a factor of safety of 6. Tests, however, have proved that they 
would not break down under short of 100,000 lbs. 

T h e!-e frames are constructed with a 5 ft. 6 in. wheel base, al
though they carry two G.E. 57 motors and a swing bol ster. 

The transoms are s ½ ins. x I in. mild steel bars. They are secured 

the top by a ¾-in. cover plate and at the bottom by the malleable 
iron spring pockets. It is fr ee to move between the transom bars 
vertically with the changes in load and horizontally with the swing 
of the spring plank upon its links. This swinging motion is lim
ited, however, by spring plungers, one in each end of the bolster, 
which press against the side frames, if the swing becomes exces
sive. The combination of these spring plungers and the long 
swinging links gives a remarkably easy motion in curving. 

On the bolster are secured, by turned bolts in reamed holes, the 
center or swivel plate and the two roller side bearings, all of cast 
steel. 

The hra kes are of the doubl e upright lever type. The upright 
!eyers are connected at the top by an equalizer, bearing a curved 
a rch to provide against any tightening of the brakes on entering 
a curv e. The brake rods are of 2 in. x 7-8 in. double refined iron, 
and are carried outside of the wheels in orcier to provide good 
clearance and working space around the motors. The brake rods 
connect at the outside end of the truck with dead levers in order 
to equalize the pressure on the front and rear shoes. The adjust
ment is arranged back of the dead lever where it can be reached 
and handled wherever the car stands in the yard. All the holes in 
the levers ar e bushed with hardened steel bushings. The brake 
beams are 4½ ins. x ¾ in. special steel bars swung from the truck 
fram e by double fo rged steel links, bearing on I-in. cold rolled steel 
pins top and bottom. Safety hangers secured to the frame pre
vent the brake rigging from falling should the links in which it is 
swung give way. The shoe heads are of malleable iron and are 
arran ged to hold an interchangeable shoe by two key bolts. The 

PECKHAM TRUCK FOR SOUTH SIDE ELEVATED RAILWAY, CHICAGO 

to the side frames by malleable iron transom holders, which show 
plainly in tbP. illustration. These transom holders are so designed 
as to furnish heavy corner braces for the transom and to receive 
the upper bolster link pins. T hey are riveted to the transom and 
secured to the side frames by six turned bolts driven into reamed 
holes. The transom bars carry, in addition to the links on which 
the spring plank swings, supporting brackets for the motor spring 
and safety stirrups which reach under the spring plank to catch it 
should any of the supports give way. 

The spring plank is built of 4½ ins. x r in. mild st eel bars set oi;, 
edge. B etween these bars are secured pockets to receive the two 
spiral nest springs and the half elliptic springs upon which the 
bolster is carried. The arrangement of these springs with the 
half elliptic in the center and a coil at each end of the bolster en
abl es one side of the truck to rise, when forced up by the super
elevation of the rai l, on entering a curve, without having to com
press half of the whole spring system. The effect of this spring 
arrangement in lessening the twisting strain on car bodies is espe
cially noticeable on the elevated tracks , where the superelevation 
of the outside rail is large. 

The spring plank is supported on fo ur swinging links, 18 ins. 
long between centers of pin s and with a I 3-8-in. round shank. 
These links are hinged in the transom holders above by I ½ -in. 
cold ro ll ed steel pins, and in the spring planks below with an 
r¾ in. pin of the same material. Between the lower pin and the 
spring plank is placed a rubber cushion 1½ ins. thick and 3½ ins. 
square, which breaks the chain of metallic contact from the wheels 
to the bolster, and deadens the small vibrations which are trans
mitted to the springs. 

The bolster is built of two heavy 8-in. channels , held together at 

shoes used are the Allen & Morrison patent , with which all cars on 
the South Side Elevated Railway are- equipped. 

The appearance of the truck at once suggests strength and stiff
ness, all parts being accurately proportioned for the strains to be 
carried, whil e the low sides give access to all the electrical connec
tions without the necessity of jacking up the car body. 

•• 
A n interesting experiment is being tried in Bradford, England. 

The corporation of Bradford has bought a number of good, re
liable motors and is off ering them for hire to the owners of elec
trical undertakings, pmver plants, etc. Albert H. Gibbings, the 
City Electrical Engineer, in a report recently made upon the ven
ture, states that a rental charge of ten per cent upon the initial 
cost of each motor has been found amply sufficient to yield accept
aple returns. The system is working very satisfactorily. 

•• 
The street car strike in Waco., Tex., which was inaugurated on 

Oct. 4. was declared off on Oct. 22, and the Employees' Union 
was di sbanded. The striking employees were released from any 
obligation to the Union, and most of them have filed applications 
fo r their old positions. The street railway company has accepted 
the applications and notified its old men that whenever vacancies 
occur they will be put back, but will have to take their places on 
the extra list as new m en. The result is a complete victory for 
th e company. 

•• 
The Baltimore (Md.) & Northern Electric Railway Company 

has instituted an express system in operation over its line. 
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The New Meaker Register 

To the street railway man th ere is probably no name more 
thoroughly familiar than that of Meaker. For twenty years the 
uam e has been associ ated with that branch of the business which 
has to do with securing to th e company the full return of the fares 
collected by th e conductor. T hese twenty years have been de
voted to the constant study of •·egister mechani sms, each success 
or failure constituting a fund of knowledge fro m which t he new 
register just placed upon the market is evolved. It is reasonable 
to expect that constant application along one line for so many 
years would result in a very superior output, and the claims made 

. . 
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FIG. r.-FRONT OF REGISTER 

for the M eaker register show the result of this work. Some of 
the advantages are in detail as fo llows: The new register is :i 

hundred thousand register. but instead of the totali zer being en
tirely of figures , it is a combination of letters with fi gures, t he for
mer so arranged that they may be changed like a com bination lock, 
making it impossible for any one unacquainted with the key to 
read the register. This feature prevents th e general public from 
making notes as to the company's business and avoids cumber 
some numbers in bookkeepin g as well as fo rming a check on the 
bookkeeping. If, however, it is desired to convert the totalizer 
entirely into figures, the change may be effected in a few mo
ments. 

ating ring, rest upon the rim of the wheel. It is evident that the 
actuating ring and the next higher figure wheel, th e teeth of which 
are engaged in the ring' s perforat ions, cannot move unti l the 
wheel in its revolution brings the channeled openings at BB to the 
µroper place. The outer projection marked D is th en engaged by 
the cam C and a quarter turn is imparted to the actuating ring 
This kaves the two proj ections DD resting upon the rim, lockin g 
the wheel as before. This quarter turn of the actuating rin g 
moves the next hi gher figure wheel one-tenth of it~ circumference, 
and the registration is accomplished. 

There are no other parts for each figure wheel than those 
named; there are no springs or stops for the reason that all mo
tions are positive. Th e parts are so formed that they will only go 

FIG. 4.-REGISTER WITH FRONT REMOVED 

together with the totalizer standing at 99,999 and the trip number 
at 999. This prevents taking the machine apart and putting it to
gether at a lower number for the enriching of the employee. 

T he registration movement and alarm can be produced only by 
the mcvement of the slide which operates the register and gov
erns its motions. It is provided with phosphor-bronze guides, 
and carries a large hardened steel dog, which, traveling over a 
hardened ratchet, guarantees complete strokes. Th e bell hamm l", 
is actuated by this dog, and is only thrown by its dropping from 
the last ratchet. An incomplete stroke cannot ring the bell, nor 
can it be rung a second time until another stroke is made. 

The dog, in its movement over the ratchet, throws the actuating 
Fig. I is the front of the machine, and to th e man acquainted bar into engagement with the rings, and holds it there while its 

work is being done. These rings are then locked while the slide 
returns to place. T he t rip figures may be set back to zero at any 

time by pulling out the thumb button 
and giving it one turn to the right; 
fur ther, it is impossible to operate the 
register until the trip figures show 
zero and the thumb button has been 
placed in its proper position. Red 
shutters appear at both windows and 
will not disappear until the fare is re
corded and the bell rings; it is impos
sible, too, for the ringing to be done 
so rapidly that it cannot be counted. 

A few terse points that may further 
be mentioned are: The parts of the 
register are of phosphor-bronze or 
steel treated with a new process mak
ing it strictly rust proof; the mechan
ism is dust tight, the bell chamber, 
which is ordinarily a road for dust to 
enter, being separate; there are but 
seventeen pieces in the recording ap
paratus and but three springs in the 
entire r egister. The company is also 

FIG. 2.-FIGURE WHEEL RIM 
bringing out a new and very simple 

FIG. 3.-WHEEL FRAM E AND ACT UATING RING pulling device adjustable for long or 

with register mechanisms shows the ex treme simplicity of this 
system. 

In Fig. 2 is shown the figure wheel rim separately, which is a 
steel shell fitting over a cast wheel, shown in Fig. 3. In this cut 
is also shown the manner of locking and engaging the next wheel. 
The small wheel of Fig .. 3 is the actuating ring; into its perfora
tions mesh the large teeth of the next ten-sided figure rim same as 
Fig. 2. The four projections of the small ring form a lock and 
operate as shown. Two of the four projections, A A of the actu-

short cars, cord or rod pull. 
Th e company's factory is equipped with new machinery for turn

ing out the regfr.ter parts almost automatically. 

•• 
F riedrich Tischendorfer, chief engineer for Elektricitats-Aktien

gesellschaft, formerly Schuckert & Company, N uremburg. Ger
many, was in New York last month. While in this country Mr. 
Tischendorfer will ar range fo,- new connections and will make ex
tensive purchases in electrical machinery. 
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The No. 28 Pivotal Truck 

The McGui re No. 28 pivotal truck is in u se on this line under 
12 0 passenger cars on the South Side E leva ted Railway, of Chi
cago, as m entioned elsewhere, and is illustrated h erewith. Thi s 
truck was especially designed by the M cGuire Manufacturing 
Company for elevated railway ser vice, and contains many inter
esting features which are worthy of special m ention. Chi ef 
among these is its dual construction. The truck is r eally two, 
combined in one. T h e two frames make a truck of great strength, 
especially diagonally, so that th e wheels are always square, giving 
the m ost perfect curving, the lightest running, and the least fl ange 
wear possible. T he brakes and m otors are hung o n the lo wer 
frame, independent of the m ain car sprin gs, so that the no ise and 
jar of their operation are not transmitted to th e car-body, and the 
disagreeable Jerk, caused by the tilting of the truck fra m e when 
braki ng, is not experienced. The draft base is the wh eel base of 
the truck, and co nsequently the fri cti onal r esistance to the fr ee ac
tion of the car-body ve rtically and laterally wh en th e motors ar e 
pull in g is not increased by leverage, as it is in the ordinary 
"swing bolster. " For instance, under ordinary conditi ons, in such 
service as above described, the drawbar p ull of a m oto r car dur
ing acceleration is about 400 lb s. per to n of load, and a cor
r esponding r everse action during retardation. A n o rdinary m o
to r car with fo ur 100 h.p. mo tors weigh s ab out 18 ton s, g iving 
a drawbar pull of a little over 7000 lbs. or a h ori zon tal effo rt for 
each m oto r truck of 3 500 lbs. 

The equalizing bar s continue cl ea r around the ends of the 
truck, and are machine jointed and r iveted together, m aking a 
solid framP. while the side bar s containing the pedestal jaws are 
machined and bolted to the transom, the transom havin g an extra 
large base so as to r es ist diagonal strains, m aking the side bars 
and transom into another fra m e. E ither fram e will carry the load 
independently of the other in case an accident sho uld b efall one. 
T h e lower fram e rests on spiral sprin gs in wings on the journal 
box, and the m oto rs and brakes r est upon and are supported en
tirely by thi s lower frame, g ivin g a short, easy cushio n fo r the 
moto rs and brakes. The upper frame is carried on a combinati on 
o f spiral and elliptic sprin g. The swing bolster is swun g upon 
links after the M. C. B. sta ndard , while the whole top fram e is set 
upon a rock er b earing which permits it to reli eve the sp ring 

Large Order for Couplings 

The large pile o f couplings shown herewith represents one
quarter o f the order lately r eceived from the Brooklyn (N. Y.) 
E levated Railway Company, by the W . T. Van Dorn Company, 
fo r the Van Dorn Standard No. 3 automatic coupler applied 
to the Barnes patent swivel on the body bolster. This same style 
and class of couplin gs are on all the trail cars of the Metropolitan 

COUPLI NGS FOR CHICAGO 

W est Side E levat ed R ailway, of Chicago, and are g1v111g entire 
sati sfaction t o the m anagem ent of that road. The large order just 
r eceived from Brooklyn is an excellent indication of the merit 
possessed by the couplings manufactured by the Van Dorn Com
pany. 

The Van Dorn couplings are being made the standard by many 
of the larger elevated, underg round and surface railway companies 

NO. 28-PIVOTAL TRUCK IN CHICAGO 

bolster in case of necessi ty, thus preventi ng any unusual shocks or 
jars or strains to come upon th e side bar s of the truck. 

All the brake connections are double th rough out and built ac
cording to l\fc Guire's patented elastic brake design, being just 
powerful eno ugh to secure th e g reatest retardation, but not pow
erful enough fo r the automatic brak es t o slide the wh eels. In 
fact, to epitomize , the peculiar construction of thi s truck mak es it 
possible t o r each the maximum speed in the sh ortes t space of time. 
which means the g reatest practi cable rate of acceleration , and 
with the br::i.king devices enables the manufacturers to get the 
greatest practicable rate of r etardation in order to bring the train 
to a state of rest in the sh ortest practicable time. In fac t , it is 
evident that these are the r equirem ents o f the modern elevated 
railway, and a truck to stand thi s sever e t rs t for any leng th of 
time will certainly have to b e of the very best . These trucks have 
now been in use a little over o ne year, and sh ow ab solutely no 
signs of deterioration as yet. 

T h e mechanical construction of this truck is as good, if not 
superio r, to that usually put upon locom otives. A ll b earings are 
machine fit ted, all holes are reamed, all bolts turned and rlriven. 
and all th e steel castings subjected to the m ost rigid t ests , and 
ab solutely free from any cracks, b lowholes , or other imperfec
tions, and has proved itself to be a thing of comfort and safety to 
th e travelin g public as well as the minimum of cost o f mainte
nance. to the company. 

both in thi s country and in Europe. It is claimed that with thi s 
device there is no lost motion whatever between the motor car and 
the trail car, and the train starts and stops as if composed of but 
on e car. The use o f this appliance has been the m eans of saving 
the life and limbs of employees, as it is almost impossible for any 
accidents to occur when cars are being coupled. They are entirely 
automatic in their action and thus a large amount of time is 
saved. The Van D orn Company now has eleven sizes of couplings 
for different conditions. 

•• 
New Triple Cylinder Surfacer 

The triple cylinder surfacer shown in the accompanying illustra
tion is built by the Egan Company, of Cincinnati, 0., to meet the 
exacting demands made upon planers by the class of work required 
to b e done in car shops, etc. The company has attempted to 
eliminate from this machine all weaknesses in constI uction and 
design that experience has developed in other planers where sub
i ected to the hardest use. 
· The main frame is massive and heavy. cored throughout, and 
with h eavy cross girts and broad base. The body is made with a 
heavy deep web and fitted into the main frame in four long dove
tailed ways by strong gibs made adjustable for taking up wear. It 
raises and lowers on four powerful screws by means of friction 
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feed instantly stopped and started by a lever at the fron t of the 
machine convenient to the operator, o r may be adjusted by hand 
by a large hand wh eel a t the fro nt. T he four sc rews are located at 
each corner o f th e bed and run in ball-beari11gs. 

Th ere are six feed ro ll s, 8 in. in diameter, powerfully dri ven, and 
all roll s have parall el li ft , so as to g ive full bearing across the en
tire width surface o f the material being planed. The two upper 
rolls befo re the cyli nder are divided, and each section separately 
driven and separa tely weighted. Each section is dri ven by gear 
meshing into the ·center and dri vi ng down. T h e lower rolls are 
driven by expansion gearing, thus avo iding bevel gears or un i
versal joints. Each cylinder is three-sided, slotted and double 

T RI PLE C YLI NDER SURFACER 

belted. T he lower cylinder, with it s bearings, is mounted on lo ng 
dove-tailed slide, that may be quickly drawn out endwise for 
sharpening and adj usting knives. 

The Egan Company h as had a special corps o f expert m echanics 
and draft sm en at work fo r the past year designin g and perfecting 
new and impro ved wood-worki ng machinery , and this surfacer is 
one of the machines designed by them. T he Egan Company 
makes a full and complete line of h igh-g rade machines for manu
facturin g articles of every description out of wood. 

----·♦----
The Manufacture of Bolts and Spikes 

The wo~ks of the Diamo nd State I ro n ·works; which have a 
long-establish ed r eputation · in the production of bolts and nuts, 
railroad spikes, splice bar s, r ivet s and horseshoes, etc., ar e located 
near Wilmin gton, D el. , on b oth sides of th e Christ iana River , 30 
mil es b elow Philadelphia, Pa. T h e buildings are very compact 
and cover ab out six acres of ground, and each divisio n of the 
works has separate fu rnaces and rolling mills, as well as the differ-
ent class of bolt and nut machinery. T h e mills on the no rth side 
produce m achine and carriage bolts, rivets, lag screws an d some 
special products , while on the south side the prin cipal output is 
railroad spikes and track bolts, boil er and bri dge r ivets, b ridge 
rods, horseshoes, etc. , and also embraces the fo undry and the 
principal m achine shop. The use of so many of these arti cles in 
the electric railway ind ustry will undoubtedly m ake som e particu
lars of their manufac ture interesting. 

L eaving the rolling m ills fo r the p resent, we fo llow the ro ds to 
the bolt department of M ill N o. I , and here it should be noted 
that there are two processes, or r ath er th ree, of feeding the m a
terial to the shaping m achines. I n No . I mi ll th e bars fo r ma
chine bolts are fir st cut cold into exact lengths kn own as blanks, 
and are then heated in oil-burning furnaces, and fed by m eans of 
tongs very rapidly into the jaws of the fo rming machines, which 
g ive them a squeeze and drop th em out on the under side with the 
head perfectly form ed, and with the trade mark of the co mpany, 
consisting of a di amond inclosing the letter S stamped on the 
h ead. In this departm ent there ar e many m achines for making 
bolts of different sizes, operated by men and boys, who are very 
expert in feeding the blanks to suit the m ovem ent of th e dies. 
The next process consists in pointing or rounding off the ends of 
the bolts, which is done by in ser ti ng th e ends in r evolving man
drels and then pressing them against th e ·cutting tools. This work 
is done by b oys, wh o put the bolts in position an d take them out 
about a s fas t as one can coun t. The th read-cutting fo llows and 
thi s is done on machines in whi ch the dies are held in revolving 
h eads, placed long itudinally in gangs of from two to fo ur, and 
whi ch are fed by a singl e att endant. I n the process of cutt ing, oil 
fl ows freely over the bolts and cutting tools, and is gathered in a 
vat just beneath. 

N ear by the bolt cutter s are the nut-forming and th reading ma
chines. The nuts for machine and carriage bolts are cut cold from 
rolled bars from 3 ft . to 4 ft. in leng th. The h oles ar e fi rst 
punched at suitable intervals the whole len gth o f the bar, which is 

turned for each a lternate hole to prevent its becoming ben t out of 
shape. W hen the bars are passed thro ugh the cutting-up machine 
o r shea r, the individual nuts are co ll ected in baskets and delivered 
to the trueing machi nes, in whi ch the edges are squared out in a 
die. A t the sam e tim e the ho le is trued by a plunger of standard 
5ize, and in the same operati on the corners of one side are slightly 
ro unded off by pressure. In thi s machine the nuts are fed in by 
hand, but automati ca lly pass from one process to the o ther. The 
reaming process fo llows, th e nuts being fed into inclined hoppers, 
whi ch ho ld fro m ten to twenty each, there being one to each of th e 
six sp indles of the machine. The rea ming tools descend together 
and fi ni sh t he six, wh en the t ools are raised and the fi ni shed 
blank is moved to one side and drops out of sight , when the next 
lot m oves in place and th e too ls aga in descend and repeat the 
operatio n. The thread-cutting m achines have a number of verti 
cal spindl es. o n some as many as eight. T he blanks are fed in by 
hand, and, as the cut ter passes th ro ugh, the nuts are left to accu
mulate on th e shank of the cutter, ti ll a certai n number is reached, 
wh en the tool is r em oved and the nuts drop off from the upper 
end. I n th e operatio n oi l runs freely over the cutting tools, which 
fac ilitates the operati on and prevents heating. In the pro cess of 
thread cutting, both for the bol t and nut, great accuracy is r e
quired, and the cutt er s ar e frequently renewed lest t he wear of the 
tools should thro w the threads of the bolts and nuts o ut of adjust
m ent, as any wear o f the bolt cutter tends to enlarge the thread , 
whi le the wear of the tool which cuts the thread in the nut tends to 
reduce the diam eter. 

Carriage bolts or the blanks are usually cut from cont inuous 
round rods, whi ch are coil ed like wire on wh eels, the stock being 
automatically drawn into the m achin es, which cut it to suitable 
leng ths and at the sam e time upset or enlarge one end so as to 
provide sufficient m etal fo r fo rmin g the head and square shank, 
which is a characteri stic of carri age bolts. Small rivets are made 
by the same class of machines, the wire b eing placed on r eels 
which feed automatically. T wo m oti o ns are required to cut off 
and fo rm the h eads, and this is done fas t er than one can count , 
especially in the smaller sizes, whi ch r equire a thousand to weigh 
3 lbs. W e next follow the blanks fo r carriage bolts to the upper 
floo rs, where th ey are pointed and the h eads trimmed to spherical 
sh ape. This is done by p laci ng the blank in a mandrel, whi le a 
cutting tool, about 2 ins. square, with a h andle at th e center , is 
h eld deftly against th e h ead , and as it r evolves shaves off the sur
plus of metal. T h e h eads of the lar ge r sizes of carriage bolts are 
trimmed and flatt ened by the same process. A ft er this the threads 
are cut, is describ ed, fo r other bolt s, and the nuts ar e adjusted to 
the bolts by hand, for which work boys are chi efly employed, who 
work by the piece, and uni te the bolts and nuts very r apidly, whil e 
at th e same time th ey in spect th em for proper fit . A ll employees 
through out the establishment work by the piece, the price being 
fi x ed fo r each independent process. It may b e noted in passin g 
that the stock is all weighed as it is deli ver ed to the different de
partments, and all th e chips and scraps are coll ected and weighed, 
so that ve ry accurate check is k ept of a ll the material. Carriage 
bolts and some other classes of bolts are anneal ed aft er being 
made. For this process cast iron pan s, with covers , are used. 
After being fi lled with bolts , these pans are placed in charcoal 
fu rnaces, which process gives the surface a bluish cast , and r e
duces the liability to rust. 

Lag screws are formed in about the sam e manner as described 
fo r bolts, but are pointed o r tapered before the th reads are cut , and 
a modified process of thread cutting· i .s employed, in order to give 
the gimlet point that is a characteri sti c of lag screws. The output 
from this department, including machin e and carriage bolts and 
cold-punched nuts, is about 6000 tons per annum. 

We will now cross the r iver to th e Old Ferry mills and watch 
the process of making track bolts and spikes, as well as b ridge 
bolts. T h e nuts for the larger bolts ar e usually h ot pressed an d 
punch ed, the rods being heated in oil furn aces when the end is 
thrust into th e machine, which punch es and cuts off the nut to 
proper size, either square or sexagon o r octagon. After being 
allowed to co ol, th e blanks are trimmed to accurate size on a 
powerful punch which forc es them th ro ugh a die, in which process 
all the surplus metal is shaved off. T h ere is but little diff er ence 
between th e pro duct produced by the cold o r hot pressers, except 
by the lat ter process a little lower grade of m etal can be employed. 
In forming bridge bolts, which are of all sizes and length s, the 
ends of th e rods are fir st h eated. T h ey are then upset or enl arged 
in a suitable m achine, which accomplish es the work in two blows. 
T he rod com es out perfectly round, and wi th suffici ent addi tional 
m etal t o allow of th e cutting of the lc1. rge thr ead without weaken
in o- the cross section of the bolt, so that it is as stron g in the 
th;cad as at any other point. T h e main building, which is occu
pied by the bolt and spike department of this mill , is 6 00 ft. x 
100 ft. , and th e mach ines fo r making the bolts , rivets and spikes 
are arranged in two rows lengthwise of th e building, with th e heat-
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ing furnares adjoining each machine. Room is left for a line of 
track between t he machine on each side of the building, an<l there 
is also a line of track down the middle upon which run trucks 
which deliver the material to ea ch line of machines and remove 
the finished product. 

A large number of both automatic and hand machines are de
voted to the manufacture of spikes, both for railroad an<l wharf 
building purposes. T he machines for making the small sized spike 
form them very rapidly, the ends of the rods being heated when 
they are fed in by hand, and the complete spikes are formed one 
or two in a second. The company manufactures a special d esign 
of railroad spike of the ordinary size, which has a spoon-shaped 
point, and fo r making these two processes are required; one ma
chine cuts off the blanks and forms the head. When the spike is 
still red hot, it is passed to a second machine which rolls out the 
point and forms the concave chamber which is a characteristic ot 
these spikes, and which is illustrated and described in another 
article of this issue. 

A description of the spike-making is very simple, and does not 
convey an adequate idea of the number of machines employed or 
of the magnitude of the output. This can be somewhat judged, 
however, from the statement that about 200,000 kegs of railroad, 
ship and wharf spikes is the annual product. 

Track bolts are formed in about the same manner as described 
for machine bolts, except that the rods are heated before cutting, 
and the cutting and forming of the head is done in one process. 
T hen the threads are cut, and the bolts and nuts are mated. About 
90,000 kegs per annum of track bolts and nuts cons ti tute the out
put in this department. 

In the same department are the machines for making rivets of 
different sizes fo r bridge and structural work, and of these the 
output is about 130,000 kegs per annum. The smaller size of 
rivets arc pressed from heated bars, while the larger size are first 
cut into suitable lengths, then heated. Rivets of the countersunk 
type are made in vertical dies, in which the heated blank is placed 
on end in the die, when a heavy hammer falls and drives it home, 
forming a head and countersunk taper. By another blow from the 
under side the finished rivet is driven out of the di e, and fa lls over 
the side of the machine. The individual rivets and bolts undergo 
careful inspection, when they are counted and carefully packed in 
kegs. 

One of the most interesting departments is that in which the 
horseshoes are made, which requires a large number of machines. 
The shoes a re made in more than a hundred different sizes, de
signed both for horse and mule service, and the output is 200,000 

kegs per annum. 
Besides the products enumerated above, a considerable output 

of the work includes fis h-plates and channel-ba rs, and of this class 
one is known as the "Churchill" rail joints for T and girder rails, 
and which wi ll be found described in another connection. The 
works also turn out steel frames used by telephon e companies on 
the top of distributing poles, to which the cables are led, and from 
which the individual wi res are properly di3tributed. The material 
composing these frames is galvanized, and for this work there is a 
large vat fo r melting the spelter and lead, and for applying it to the 
metal, etc. 

Not less interesting than the above processes are the methods 
of preparing the metal, and rolling it into suitable rods and bars 
preparatory to the forming of the various products. The metal 
consists of certain quantities of pig iron of a high grade, and every 
variety of scrap iron, including cast and wrought metal. The 
metals are assorted, and different processes are fo llowed, accord
ing to the character of the metal in fitting it for service. After he
ing cut to suitable sizes the pieces are carefully baled, being piled 
by hand, into bundles of about 2 ft. in length and 6 ins. square; 
then they are securely wi red and are ready for the heating furnaces. 
Numbers of these bundles are introduced to the furnac es, and 
after being heated to the required temperature are delivered to the 
roll s, through which they pass back and forth, until they are 
drawn into rods of suitable size, some of them a hundred or more 
feet in length. 

A very interesting process is that of treating the cast scrap and 
changing it to wrought iron. For this purpose there are many 
puddling furnaces, to which the metal is fed in suitable quantities. 
and manipulated in about the same manner as in ordinary furnaces 
of this character. I t is interesting to note, however, that when 
the sulphur and other impurities are properly eliminated the pure 
metal is separated from the dross in globules in about the same 
manner in which butter is formed from the churni ng of cream. 
V/hen suitably reduced the material is rolled into a ball from a 
foot to 18 ins. in diameter, when it is removed from the furnace 
and carried by trolley tongs to a heavy roller or squeezer. in which 
a large corrugated wheel revolYes in a horizontal position, and 
which rolls the ball into the form of a cylinder, as it passes be
tween the wheel and the inner surface of the case. It is now in 

shape to be introduced to the rollers, when it is formed into rods, 
in about the same manner as described for the bundles of scrap. 
The capacity of the puddling mills is 40,000 tons per annum. 

The foundry department occupies a building across the yard 
from the rolling mills, and here are made machine and other cast
ings, both of iron and brass, for railway use, the capacity being 
about 10,000 lbs. per annum. The castings for all the rolls and 
heavy machines employed in the works are made in this depart
ment, and the tool equipment and labor-saving devices are very 
complete, including almost all the appliances that are found in 
fo undries in this character. Adjoining the foundry are the prin
cipal machine shops and forging department, in which are a num
ber of steam hammers and all the tools necessary for turning rolls 
and fo r building machinery of every description. 

In connection with the foundry department should be noted the 
pattern department, in which is a good complement of wood
working machines suitable for making patterns of every descrip
tion. The keg-making department is also a very large and impor
tant branch of the company's works. 

To facilitate the handling of material a number of the delivery 
tracks are elevated so that scrap, coke and coal are readily 
dumped, while for shipping the tracks occupy sunken ways which 
brings the floor of the car on a level with the shop tracks, so that 
goods are wheeled directly into the car. 

Power is supplied to the rolls and various departments by 
twenty-five stationary engines of different sizes, and the works are 
lighted by electricity, both arc and incandescent lamps being em
ployed, and the current is generated on the premises. In this con
nection is to be noted the peculiar construction of the buildings, 
which have high roofs and a peculiar arrangement of ventilators, 
which provides for a rapid circulation of air, which tends to re
move the smoke and dust, and renders the works comparatively 
cool, considering the nature of the processes. 

The business of the Diamond State Iron Company was estab
lished in 1853; the present company was incorporated in 1865. The 
employees number from 12 00 to 1500, depending upon the <lemand 
for goods, and the mills have a capacity of 100,000 net tons per 
annum. The affairs of the company are under the management of 
George W. Todd, president and treasurer, who has been with the 
company for more than thirty years, having entered the service of 
the company as office boy. L. A. Bower is vice-president and H. 
T. ·Wallace secretary; to all of whom the writer is indebted for 
courtesies shown him. 

•• 
The G. E. 57 B Railway Motor. 

The South Side E levated Railway, of Chicago, is using for its 
electrical equipment the G. E. 57 B motor. In this motor the gen
eral characteristics of all the modern types ot railway motors 
bui lt by the General Electric Company are preserved, and in ap
pearance it closely resembles the G. E. motors which have re
cently been described in these columns. 

The magnet fram e of cast steel of high magnetic permeability 
is cast in two bowl-shaped halves, divided horizontally into upper 
and lowest frames, which when bolted together completely in
close and protect the armature, commutator, brush holder and 
field snools. Four field coils wound on insulated spools are held 
in place by projections on the laminated pole pieces which are 
bolted two to each frame, at an angle of 45 degs. from the split, by 
through bolts with the nuts on the outside. The top frame 
carries the axle and armature shaft brackets, and to the under 
side of these bearing caps are bolted brackets and caps being 
bored out to support and inclose the shaft linings. 

The lower frame is bolted to the upper by four bolts, two on 
each side. Those on the front are hinged so that when the back 
bolts are removed the frame swings down, exposing the arma
ture and field coils for inspection and cleaning. With the lower 
frame in this position, the lower field coils may be readily re
moved, while by removing the caps and gear case, the armature 
and upper field coils may also be removed without difficulty. 

In the top frame over the commutator, a large opening allows 
inspection of all commutator and brush holders and removal of 
worn out brushes. The opening is large enough to allow the 
brush holder yoke and brush holder bodies to be brought up 
through it. It is protected by a malleable iron cover securely 
clamped down with an adjustable cam locking device. A smaller 
hand, or ventilating hole, is left on the top frame at the opposite 
end, and a similar hole is let into each end of the lower frame. 

The field coils are of copper ribbon wound on insulated spools, 
coils and spools being interchangeable. The leads are brought 
out in such manner as to be easily removable, and, when the lower 
frame is dropped for inspection, disconnection of the leads in
side the frame is unnecessary. 

The armature is of the ironclad, hollow body, ventilating core 
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type. The core of soft iron laminre is built up and securely·~~tA double equipment of sand boxes is provided at each end, one 
keyed to the armature shaft, each lamination insulated from the '{ being under the platform, the other under the body. 
other by a substantial coat of japan. The laminre are clamped 1~, Among the other cars ready tor shipment were a number of sin-
together by cast iron heads also keyed to the shaft. The slots gle-truck cars for the Port Chester (.N. Y.) l<.ailway, wluch were 
are punched uniformly in the laminre to give the assembled core ordered by Col. heft, oi the ~ew Haven & Hanlord 1<.a il way 
smooth and uniform slots in which the armature coils may be Company. These cars are finished in select mahogany, with birds-
placed without injury to them. The winding is series drum, with eye maple ceilings, and are provided with plate-glass w111duws, 
ninety-nine coils of three turns per coil, each coil separately with the sash arranged to raise part way, as in steam practice. The 
formed and thoroughly insulattd before application to the core. curtains are of pantasote, with Burrowes fixtures. The car is 
The insulating consists of specially prepared tape and cloth pos- equipped with side seats, leather covered, and tuited on both seat 
sessing high insulation qualities and practically impervious to and back. T he seats a re spring-edged, and were manufactured by 
moisture. The two terminals of each coil are brought directly the Jackson & Sharp Company. 1 he double door., are operated 
into the commutator segments and so so ldered as to properly con- by the new contra-twist door fixture, which was originated by 
nect the armature coils one to another and at the same time thi.; company. 
form the connections between the armature and the commutator. This fixture consists of a square shaft milled spirally with a 
Any coil can be easily removed and another substituted without contra-twist from the center outward, and which serves to hold 
disturbing the rest of the armature structure. The coils are held the doors in any position, and prevents them from closing from 
in the slots by tinned steel wire bands and a covering of canvas any surging motion of the car on curves, and, best of all, they cc1.n-
securely bound in place prevents any access of carbon dust into not get out of order. The Jackson & Sharp Company has recently 
the end windings. en larged its works by the addition of a brick building intended for 

The commutator has ninety-nine segments, clamped on a mallea- a store room, and by a brick front to the '.>ldest and original por-
able iron shell. The diameter of the commutator is about ro¼ ins., tion of the shop. The works are running full time, being engaged 
the wearing depth 1½ ins. The core clamping insulation is of on a large number of sleepi ng and mail cars for steam ser vice, in 
first quality mica built up and pressed hard and cum1,act in steel addition to the num erous street railway orders. The orders m 
moulds. The mica between the segments is somewhat softer in both departments include a number of cars for export, some of 
order that it may wear down evenly with the segments, which are those for street railway service being double-decked cars. 
of hard drawn copper of uniform hardness. • • 

The two brush holders are of cast brass, each carrying two 
brushes which slide in finished ways and are pressed against the 
commutator by independent p1essure fingers which give a uni
form pressure throughout the working range of the brushes. The 
brush holders are clamped to a common well-seasoned hardwood 
yoke filled to keep out moisture, and bolted to the top magnet 
frame in such manner as to maintain the brushes parallel under 
all normal conditions. All the leads from the motor to the car 
are brought out through rubber bushed holes in the magnet frame 
at the front side of the motor. 

The b~arings are of ample proportions to insure good lubrica
tion and long life. Those on the pinion end of the armature shaft 
are 8¼ ins. x 3¼ ins. The axle bearings are 9 ins long. The 
armature bearings are machined cast iron shells filled with babbitt 
metal ¼ in. thick and swaged hard into the shell to make it com
pact and tight. The axle bearing linings are of cast brass. All 
bearings are lubricated with grease and oil, the former htld in 
grease bnxes cast into the upper magnet frame. The bottom of 
the grease boxes and the top of the linings are slotted and the 
grease restc: directly on the top of the shaft. Oil wells are cast in 
the bearing caps and felt wicks with one end on the shaft are used. 
Thrust collars and grease protectors are provided to obviate any 
access of lubricant to the motor. 

The gear is of cast steel with sixty-five m<ichine cut teeth of 
3-in. pitch. The pinion is of forged steel, bored out for a taper fit 
on the armature shaft. It has twenty-two teeth. The weight of 
the motor complete, with axle, gear and gear case, is 2972 lbs. 

•• 
Two New Cars 

On a recent visit to the works of the Jackson & Sharp Com
pany, at Wilmington, Del., a lot of six new cars was noted just 
ready for shipment. They were built for the Philadelphia & West
chester Traction Company, a new line recently constructed by 
Pepper & Register. The bodies of these cars are 29 ft. 6 ins. in 
length, with a smoking compartment partitioned off at one end. 
The cars have ten windows, with double sash, eight being in the 
main compartment. The inter ior finish of the cars, including the 
posts and wainscoting, is all in quartered oak, with the exception 
of the ceiling, which is of three-ply birch veneer. The seats are of 
the Hale & Kilburn walkover type, upholstered in rattan, furnish
ing seating capacity for thirty-two passengers in the main com
partment and six in the smoking room. All the colors being 
light, comparatively, the interiors have a very inviting appearance. 
Electric lamps, four on each side, are attached to the ventilator 
stringers, which brings the light directly over the seats. The deck 
lights are beveled-edge chipped glass, and the register and bell 
cords are supported along the center of the car by straps from the 
ceiling, after the manner of steam car practice. The window sills 
are provided with adjustable caps, held in p!ace by brass clutches, 
which prevent the entrance of cold air from the open spaces. The 
curtains are finished with Burrowes fixtures, and all the other fur
nishings are of high order. 

The exterior is painted in Tuscan red, striped in gold and let
tered in silver. The bodies are mounted on double trucks of the 
Peckham 14 B type, and are equipped with Christensen air brak('s. 

An Attractive Pamphlet 

The M. C. Bullock Manufacturing Company, of Chicago, has 
recently published a pamphlet on the Willans type of engine, en
titled "The Central Valve Engine." This pamphlet, though not 
large, is well illustrated, and the reading m3.tter is written in a very 
attractive style, so that every one, even the hide-bound advocates 
of Corliss engines, will find much to interest th em in it. On one 
page is given the " family tree" of t:1e central valve engine. From 
it the re:ider notices that the first offshoots of these engines are 
high economy and great durability, and these two are followed by 
a great number of other important advantages, all of which are 
fully elaborated upon in the text which follows. The essential 
features of this engine were fully described in the last issue of the 
STREET RAILWAY JOURNAL. 

•• 
Large Railway Switchboard in Philadelphia 

Some particulars were published in the last issue of the STREET 
RAILWAY JO URNAL of the large switchboard in Thirteenth and 
Mount Vernon Streets power station of the Union Traction Com
pany, of Philadelphia. This company is the largest single street 
railway property in the world and operates 450 miles of track in 
Philadelphia and suburbs. Some further information upon this 
board m:i.y be of interest. 

The switchboard was planned and laid out by engineers of the 
Union Traction Company. The Albert & J. M. Anderson Manu
facturing Company, of Boston, furnished the switch es and practi
cally all connections. It also made all connections on the board 
and put up the bus bars. A view of the board gives one the im
pression of great strength, solidity and ample capacity. It is 
erected across the south wall of the station in two tiers, the upper 
being 90 ft. long and the lower 60 ft., 15 ft. being reserved on each 
side for an entrance, leading to the street and repair shop on the 
right and to the station men's rooms and lockers on the left. 

The panels are 7 ft. IO ins. hi gh and of white selected marble. 
They have a capping of 2 ft. 2 ins., also of white marble. The top 
of the upper tier is 20 ft. from the flo or. 

The board contains seventy-six feeder panels, each 18 ins. wide; 
four generator panels, 30 ins. wide; five tie line panels, one panel 
for controlling lights, one panel for recording wattmeter and nega
tive switches, one panel for main ampere and wattmeters, two 
switch panels for connecting upper and lower bus bars and cne 
spare generator panel. The switches, conn~ctions and choke coils 
on the board weigh upward of 14 tons and the bus bars about 
7 tons, which will give a general idea of the amount of metal. The 
main bus bar is designed to carry 16,000 amps. The knife switches 
were made especially for the Union Tra~tion Company, by the 
Albert & J. M. Anderson Manufacturing Company, and are of a 
peculiar type. The 1200-amp. double-throw switch was illustrated 
last month. 

•• 
A disastrous fire occurred Nov. 30 at the car house of the Union 

Railway Company, of New York. From fifty to seventy-five cars 
were destroyed. 



STREET RAILWAY JOURNAL. [VoL. XIV. No. 12. 

A Substitute For Salt For Removing Snow 

Street railway companies, probably without exception, use salt 
for cleaning their rail s of snow and ic.e because they consider this 
method most economical and cheapest. It has lon g been under
stood that salt as a liquid could be applied much more advan
tageously than in the granulated form, but in practice it is found 
impossibl e to avoid incrustations which gather on the sides and 
bottoms of tanks and quickly choke th e pipes through which the 
brin e is conducted to the rail. This objection has been overcome 
by the Fitch Chemical Company, of Bay City, Mich., which is 
placing upon the market a brine which is guaranteed to be with
out the sediment or incrustation fo rmin g properties and to be 
much cheaper than salt in first cost. 

This brine, which the company calls "triple chlorides," is fur
nished to the trade in barrels and can be applied with the ordinary 
summer sprinkling car by making a slight modification in the 
discharge pipes so as to pour a single stream on each rail; or a 
small tank with discharge pipes may be rigged up on the front 
end of a motor car. For curves, crossings and switches the 
" triple chlorides" can be applied by hand with an ordinary 
sprinkling can by the man whose duty it is to keep su-:h places 
clean. The triple chlorides wi ll not freeze at 20 deg. below zero 
and when applied to the rail its action is more effective and more 
lasting than that of ordin ary salt. The brine is shipped from the 
works in 50-gal. barrels. This composition, it is claimed, has less 
corrodi ng effect on iron and copper bonds than salt, and the 
method will readily recommend itself to managers. 

•• 
Personals 

MR. ALBERT C. EMMERICK has given up his position as 
r eceiver of the Buffalo, Kenmore & Tonawanda Electric Railroad 
Company. 

MR. J AMES DUANE LIVINGSTONE, of New York, has 
been elected president of the Northeast Electric Street Railway, of 
Kansas City, Mo., to succeed W. M. Reid. 

MR. I. A. KELSEY, vice-president and secretary of the Win
chester Avenue Railway Company, of New Haven, has also been 
elected president of the Middletown (Conn.) Street Railway Com
pany. 

MR. C. F. HOLMES, superintendent of the Metropolitan Street 
Railway Company, of Kansas City, Mo., has been taking an East
ern trip for his health. He returned to his home a short time ago 
greatly benefited by his vacation. 

MR. GEORGE J. COOKE, superintendent of underground 
construction of the Toledo (Ohio) Traction Company, has taken 
a leave of absence and will spend the winter in California, where 
he will be treated for throat trouble. 

MR. FRANK N. PHILLIPS, president of the American Elec
trical Works, of Providence, R. I., was married on Nov. 15, to 
Miss Edith R. Peck. Mr. Phillips is well known th1oughout the 
street railway field for his kindly spirit and generous hospitality, 
and his many friends extend to him most hearty congratulations. 

COL. D. B. DYER, president of the Augusta (Ga.) Railway & 
E lectric Company, has been appointed to the military staff of Gov
ernor Candler, of Georgia. Although of the opposite political 
faith from the Governor, Mr. Dyer's sterling qualities influenced 
th e Governor to make the appointment. 

MR. H. F. PARSHALL, consulting engineer of the British 
Thomson-Houston Company, the Dublin U nited Tramways Com
pany, the Bristol Tramway & Omnibus Company and other im
portant tramways in Great Britain, came across the water during 
November for a brief trip in the United States. He returned to 
London N ov. 30. 

M R. H. H. V REELAND has been elected president of the 
New York Railroad Club. Mr. Vreeland had a long experience in 
steam railroading before accepting the position of president of the 
Metropolitan Street Railway Company, of New York, and has 
always kept up his interest in that subject. It is an interesting 
commentary on the close relations existin g between steam and 
street railroading that a club composed of officials of steam rail
roads should select as presiding officer the president of an exclu
sively street railway company. 

MR. L. D . MATHES, who was formerly connected with the 
Norfolk & Ocean View Railway, of Norfolk, Va., has recently 
been appointed manager of the Charleston & Seashore Railroad, 

of Charleston, S. C. Mr. Mathes made an excellent record at 
Norfolk, and the Charleston & Seashore Railroad is to be congrat
ulated upon having secured his services. 

MR. H. L. SHIPPEY, manager of John A. Roebling's Sons 
Company, has just returned from a visit to Europe, partly on 
pleasure and partly on business. In the rapid development of elec
trical enterprises abroad the Roehling Company has secured a 
large share of business, and it was partly to care for this that Mr. 
Shippey made his trip. 

MR. ALFRED SKITT, formerly superintendent of the Madi
son & Fourth Avenue Railway, when it was controlled by the 
Vanderbilts, has been elected vice-president of the Manhattan Rail
way Company, of New York. When the Fourth Avenue line was 
leased by the Metropolitan Street Railway Company, Mr. Skitt 
resigned from that company and accepted the position of general 
manager of the lighterage department of the New York Central 
Railroad. While with the Fourth Avenue line, Mr. Skitt estab
lished a high reputation as a city railway manager, and his con
nection with the Manhattan Railway Company, it is said, is in
dicative of changes in the operating details of the latter. 

•• 
Obituary 

MR. HORACE B. MILLER, who was well known throughout 
the field of mechanical engineering, died at Napa, Cal., Oct. 25, of 
heart failure. Mr. Miller was one of the two founders and original 
sole proprietors of the "American Machinist," a prominent weekly 
journal devoted to machinery construction, and published in New 
York. He was born in Philadelphia in 1839, and received a naval 
tducation and served in Farragut's fleet during the Civil War. Mr. 
Miller was an associate member of the American Society of Me
chanical Engineers from the beginning of that organization, and 
he was for many years a member of the Press Club, of New York. 

MR. SYLVANUS M. THOMAS, treasurer of the Taunton 
Street Railway Company, of Taunton, Mass., and a prominent 
member of the Bristol County bar, died at his home on Nov. 20. 

Mr. Thomas was born in New Bedford in 1850. He went to Taun
ton about twenty-five years ago and opened a law office soon 
aft er his admission to the bar. After che purchase of the Taunton 
Street Railway Company by a Rochester syndicate, he became its 
treasurer, and he also h eld the same office for the Dighton, Som
erset & Swansea Street Railway Company when that road was or
ganized, but resigned this latter position about a month ago, on 
account of his failing health. 

••• 
AMONG THE MANUFACTURERS 

THE FIRM OF DARLINGTON & SHUTTLEWORTH, 
of Philadelphia, has been dissolved. Mr. Darlington will retain 
his. office in the Drexel Building, Philadelphia. 

THE METROPOLITAN STREET RAILWAY COMPANY, 
New York, has just purchased from Messrs. Wendell & Mac
Duffie twelve Taunton snow plows. 

THE NORTHWESTERN ELEVATED RAILROAD COM
P ANY, of Chicago, has awarded its contract for rolling stock to 
the Pullman Car Company. 

THE GEN E RAL ELECTRIC COMPANY has established a 
sales office in the T empleton Building, Salt Lake City, Utah. It is 
in charge of H. E. Chubbuck. 

THE CONSOLIDATED CAR FENDER COMPANY. of 
Providence, sent to the trade shortly before Thanksgiving Dav an 
attractive memorial of the day in the shape of an appropriate card. 

THE BETHLEHEM IRON COMPANY, of South Bethle
hem, Pa., furnished all the shafting for the torpedo boat "Davis," 
constructed by the Wolf & Schzwicher Iron Works, of Portland, 
Ore. 

ELMER P. MORRIS, of New York City, reports a number of 
large orders received during the last month for the various sup
plies he handles. A number of these orders have come from for
eign countries. 

THE McGUIRE MANUFACTURING COMPANY, of Chi
cago, has been awarded the contract for all the trucks for the 
Northwestern Elevated Railway, of Chicago. This includes 294 
trucks, and the order amounts to over $100,000. It is said to be 
the largest truck contract ever let for one electric elevated railway. 
The trucks are all to be delivered during March, April and May, 
1899. 
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THE CONSOLIDATED CAR HEATING COMPANY, of 
Albany, supplied all the electrical heaters for the cars of the Union 
Traction Company, of Philadelphia, whose power station was 
described in the last issue. 

THE FOSTORIA INCANDESCENT LAMP COMPANY, 
of Fost-oria, Ohio, has opened an Eastern office in the White 
Building, 95-97 Liberty Street, New York City. This will also be 
the Eastern office of the Crouse-Tremaine Carbon Company. 

THE AMERICAN VITRIFIED CONDUIT COMPANY, of 
New York City, has removed its office from 20 Broad Street to 39 
Cortlandt Street, where it will be pleased to answer any inquiries 
relating to vitrified salt glazed underground and interior conduit s. 

THE CREAGHEAD ENGINEERING COMPANY, of Cin
cinnati, Ohio, is se nding out an attractive card drawing attention 
to the Creaghead flexible brackets. The card is tastefully dec
orated with the United States flag and views of United States war
ships. 

FRANCIS GRANGER, of New York City, announces that on 
and after Dec. I his office and also the New York office of the 
Corning Brake Shoe Company will be removed from their present 
address, 35 Nassau Street, to the Havemeyer Building, 26 Cort
landt Street. 

SEATON M. SCOTT has opened an office at II Broadway, 
New York, as consulting engineer, and is prepared to make plans 
and specifications for street railway power plants and electric li ght 
stations. He will also furnish designs for special machinery, and 
will supervise the installation of such. 

THE HARRISBURG (PA.) FOUNDRY AND MA
CHINE WORKS have recently secured an order from China for 
boilers and engines and a large amount of machinery to be used 
in a large woolen mill near P ekin. The mill, it is said, will be the 
first of the kind ever erected in China. 

THE PHCENIX IRON WORKS, of Meadville, Pa., manu
facturers of engines and boilers, have furnished Laughlin & Co., of 
Pittsburgh, with three 300-h.p. tandem compound condensing 
engines and one 600-h.p. cross compound condensing engine, all 
of these being direct connected to generators. 

THE ALBERT & J. M. AN DERSON MANUFACTURING 
COMPANY, of Boston, installed th e large switchboard in the 
Thirteenth and 1\1 t. Vernon Street station of the Union Traction 
Company, at Philadelphia, described in our last issue. The ex
tent of the board and its completeness reflects great credit on the 
work of this company. 

J. A. FAY & CO., of Cincinnati , 0., who claim to be the largest 
manufacturers of high grade wood-working machinery in th~ 
world, have just issued an attractive folder printed in red and 
green, showing about fifty of their new improved machines which 
they have recenily brought out for wood-working. The folde1 
may be had upon application. 

H. B. GAY, formerly agent at Baltimore, Md., for the Walker 
Company, has accepted the position of representative of the com
bined interests of the Walker Company and the Westinghouse 
Companies in the States of Delaware. Maryland, Virginia and in 
the District of Columbia. Mr. Gay's headquarters will be at rofi 
East German Street, Baltimore. 

THE JOS. DIXON CRUCIBLE COMPANY, of J ersey City, 
N. J., has added an extension to its pencil factory 40 ft. x 90 ft .. 
three stories high. This plant is driven entirely by electric power 
from generator placed in the main factory. The factory of the 
Dixon Company is working continuously, yet the company is be
hind its orders in all departments. 

THE DUPLEX CAR COMPANY, of New York City, reports 
that the demand is increasing for the Duplex convertible car. 
These cars have been placed on the Mansfield (Mass.) & Easton 
Street Railway, the Boston & Newton Street Railway, the Norton 
(Mass.) Street Railway, the Concord (N. H.) Street Railway, the 
Bergen County Traction Company, of Fort Lee, N. J. , and cars 
are being built for othet roads. 

WARREN WEBSTER & CO., of Camden, N. J., are sending 
out a four-page folder drawing attention to the advantages of the 
Webster system of steam heating. The pamphlet contains a very 
humorous account, written by Edgar W. Nye, of an experience 
with a steam radiator. The Webster system has been installed in 
many diffnent cities, and hundreds of letters are being received 

by the manufacturers t estifying to the excellent working of the 
system. 

THE JOHN A. ROEBLING'S SONS COMPA NY, of Tren
ton, N. J., announces that its new factory for the manufacture of 

rubber insulated wires and conductors is now in full operation 
and tha~ it is prepared to furnish house wires, car wires, strandcj 
conductors, lead encased power cables, submarine cables and 
every variety of electrical rnnductor insulated with rubber. The 
Roeblings rubber in sulated wire will maintain as high a reputa
tion as the other products of the Roeblings works. 

THE AMERICAN ENGINE COMPANY, of Bound Brook, 
N. ]. , has just installed an American Ball engine and direct con
nected generator of 25 kw. capaci ty in the electric li ghting plant 
recently built by the P orvenir Sugar Estate, a long establi shed 
plantation on the island of San Domingo, W. I. It is stated that 
this is the first direct connected electric lighting plant to be in
stalled on this island, and this order speaks we ll for the reputation 
for excellence of workmanship and design of the machinery manu
factured by the American E ngine Company. 

FLOY & CARPENTER is the titl e of a new firm of consulting 
engineer.:: which has just opened offices in the St. Patti Building, 
New York. The m embers of this partnership are well known in 
engineering circles. Mr. Henry Floy occupied a prominent posi
tion as electrical engineer of the W estinghouse E 1ectric and Man
ufacturing Company for a number of years. Prof. R. C. Carpen
ter, of Ithaca, has an international reputation as a mechanical 
engineer. The combination of these two gentlemen makes a firm 
of unusual strength. 

THE WATSON-STILLMA N COMPANY, of New York, is 
sending out its new catalogue, which contains a collection of illus
trated sheets describing hydraulic tools manufactured for the spe
cial use of railways. The company thinks that this is the largest 
and most complete catalogue of high pressure hydraulic tools fo r 
the special use of railroads that has ever been published. The 
catalogue contains illustrations and very full descriptions of the 
Watson-Stillman hydraulic jacks, punches, benders, axle and 
crank pin presses, wheel bases, etc . 

THE HOPPES MANUFACTURING COMPANY, of 
Springfield, Ohio, has issued a pamphlet describing and illustrat
ing th;, Hoppes steam separators, oil eliminators, exhaust steam 
fee d water heaters and live steam feed wacer purifiers. A ll of these 
devices have been on the market for some tim e, and have established 
an excellent reputation throughout the country. The Hoppes 
Manufacturing Company has r eceived lett ers from customers all 
over the country stating that the separators and purifiers more 
than pay for themselves in a ve ry short time. 

THE BRISTOL COMPANY, of Waterbury, Conn. , is sending 
out to the trade samples of the Bristol patent steel belt lacing. 
This lacing is delivered ready for application, and consi sts of a 
continuous zigzag strip of steel so proportioned as to give maxi
mum strength with a minimum amount of material. The point:; 
are wedge-shaped, so that when driven through the belt they force 
the fibres aside without cutting them, and hence the ends of the 
belt are not weakened as when holes are punched. The lacing 
is made to suit all kinds and thicknesses of belti ng. 

THE WESTINGHOUSE ELECTRIC & MANUFACTUR
ING COMPANY, of Pittsburgh, Pa., has issued a pamphlet en
titled "A Modern Round House Turntable." The Westinghouse 
method of applying electricity to turntables should be especially 
interesting to railroad managers , inasmuch as it requires no 
change in the turntable proper other than attaching the draw-bar 
lug to the turntable girder. The Westinghouse turntable ap
paratus consists of a series reversible ro-h.p. motor mounted with
in a h eavy cast-iron frame, having a traction wheel which rests 
upon th '-" rail of the turntable pit. P ower is transmitted to this 
wheel through double reduction gears. 

THE CHROME STEEL WORKS, of Brooklyn, N. Y. , have 
supplied a large number of their new steel wheels to the Consoli
dated Traction Company, of Jersey City. This wheel consists of 
a hard chrome steel tire, mild rolled with steel T-shaped spokes 
welded and dowelled into the tire and into the socket steel hubs. 
The spokes are welded to tire and hub in a very thorough man
ner, making in effect one solid piece. It is claimed that the use of 
this wheel does away wi th the necessity of frequent chan ges of 
wheels. flat spots and broken flanges and all the attendant evils. 
The manufacturers guarantee for these wheels three times the 
mileage of the best cast iron wheels. 

THE UNITED STATES PROJECTILE COMPA NY, of 
Brooklyn, N. Y., has been so rushed during the past few months 
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in its efforts to keep Uncle Sam supplied with convincing argu
ments in the recent trouble with Spain, that it has found it dii
firult to keep up with the demand for its patent hot-pressed pin
ions. Additional machinery is now being installed and the out
put greatly increased, so that the company is now in a position 
to fill all orders promptly. The products of the United States 
Projectile Company are used on over one hundred and fifty 
street railrnads and are distributed from Maine to California and 
from Canada to th e Gulf of Mexico. 

THE ELECTRIC STORAGE BATTERY COMPANY, of 
Phila<lelphia, has issued two new circulars, one describing special 
types of storage batteries for electric vehicles and the other de
scribing the application of storage batteries to isolated plants, th e 
particular plant illustrated being the installation of chloride ac
cumulators in the Commercial Cable Building, New York. The 
first mentioned pamphl et g ives instructions fo r setting up and 
using the storage battery for electric vehicles, and also gives 
prices for supplies and renewals. The second pamphlet contains 
a number of fine illustrations of the storage battery plant in th e 
Commercial Cable Building, and giv es an efficiency curve secured 
at this plant. 

THE CROUSE-TREMAINE COMPANY, of Fostoria, Ohio, 
is sending to its friends a very valuabl e reference book for the 
pock et. The book contains several usefu l tables , rules and tests for 
station managers, and a complete copy of the latest rules for wiring 
adopted by the National Board of Fire Underwriters. In addition 
the book contains price list and tel egraphic code, and also sizes of 
high g rade cored and solid carbon and motor brushes which the 
Crouse-Tremaine Company manufactures. This company makes 
a specialty of cored carbons to suit any make of alternating arc 
lamp, to burn on any current and number of alternations, and the 
company claims that its products are in every respect equal to the 
best of imported goods. 

PATTERSON, GOTTFRIED & HUNTER, of New York 
City, are sending out a neat memorandum book which also con
tains a description of the Reeves patent wood split pulley. These 
pulleys have been subj ected to the most severe tests under all 
atmospheric conditions , and have been found to give perfect satis
faction under the most trying conditions. Patterson, Gottfried & 
Hunter are agents for thi s pulley. They also, in addition to their 
other numerous lines, are agents for the rope manufactured by A. 
Leschen & Sons Rope Company, of St. Louis. Rope manufac
tured by this company has been in use on the passenger elevators 
in the Decker Building, New York, since April, 1896, and is sti ll 
in good conditi on. The own er of the building states thut the 
ropes have lasted over twice as long as the ones previously used. 

THE NILES TOOL WORKS COMPANY, of Hamilton, 
O hio, has just issued its annual catalogue, which is one of the 
most extensive and complete trade catalogues ever issued by any 
manufacturing firm. It is a work of 571 pages, substantially 
bound in cloth covers, and is profusely illustrated. In the cata
logue is presented a full line of the machine tools and appliances 
manufactured at the extensive works of the Niles Tool Works 
Company at Hamilton, and which are handled at its various ware
houses and offices in the leading cities in America and Europe. 
The aim has been to make the catalogue complete and compre
hensive , illustrating as fully as possible such machinery of every 
type required in the equipment of shops and factories for the man
ufacture of every character of work in iron and steel. A few of 
the very large number of the different types of machines des..:ribed 
are goring and turning tools , lath es, planers, saws, punches, etc. 

THE BROWN HOISTING AND CONVEYING MA
CHIN E COMPANY, of Cleveland and New York, will furnish 
two of their extra heavy bridge tramways for handling coal at the 
New London coaling station for the United States navy. This 
plant will be built by J. W. Hoffman & Co., of Philadelphia, after 
plans prepared by the Brown Hoisting & Conveying Machine 
Company. T he bid of J. H. Hoffman & Co. was accepted from 
among twelve others , ibis bid being $56,000 higher than the low
est. The award was made on account of the superior plans. The 
bridges installed at this plant will be 180 ft. span with 92 ft. canti
lever extensions and 36 ft . proj ection over the front of dock. This 
is the fifth coaling station, contracts for which have been let by the 
Navy Department , and the coal handling machinery for all of 
them has been furn ished by the Brown Hoisting & Conveying Ma
chine Company. 

GEORGE T. H ANCHETT , electrical and mechanical en
gineer, of 123 Liberty Street, New York City, has issued a neat 

little pamphlet calling the attention of inventors and manufacturers 
to his facilities for giving expert opinion, making drawings and 
developing new mechanical appliances of all kinds. Mr. Hanchett 
is a trained machinist, having worked for some time at his trade. 
He is entirely familiar with the difficulties of electrical and me
chanical manufacturers, and has a wide acquaintance with standard 
materials, shapes, sizes and costs. He is a graduate from the 
Massachusetts Institute of Technology, and has supplemented his 
college education with years of study on the subject of electrical 
and mechanical machine design. 

WENDELL & MacDUFFIE, agents for the Taunton Loco
motive Manufacturing Company, Taunton, Mass., report an un
usually large snow plow business this season. The effective work 
of the ' Taunton plows during the past year has resulted in many 
large orders recently being received, notably the Metropolitan 
Street Railway Company, New York; Brooklyn Heights Railroad 
Company, Brooklyn; Union Railroad Company, Providence; Bos
ton Elevated Railway Company, and in fact the largest railway 
sys tems in the country who meet with the difficulties which beset 
them on account of snow. The Taunton snow plow wherever it 
has been used has won unqualified endorsement from the execu
tive down to the operator. 

THE E. W. BLISS COMPANY, of Brooklyn, N. Y., has pub
lished a very elaborate catalogue which contains a coll ection of 
twenty views of portions of its works. A glance through this 
catalogue immediately impresses anyone with the enormous mag
nitude and extent of the business carried on by this company. 
At the time th e views were taken the c:ompany employed over 800 
men. The works are thoroughly equipped with all modern appliances 
and labor-saving devices, and thei r capacity for turning out work 
such as they have been fitted up to produce, it is claimed, is un
equaled in America or Europe. The E. vV. Bliss Company is the 
exclusive manufacturer for the United States Navy of the cele
brated Whitehead automobile torpedoes and appliances, and one 
of its largest de ..,a rtments is devoted exclusively to the manufacture 
of these explosives. The Bliss punching, shearing, forming and 
forging machinery is celebrated the world over. 

THE SWARTS METAL REFINING COMPANY, 20 

North Desplaines Street, Chicago, which has built up a very ex
tensive business in the metal refining business, is, as usual, ex
tremely busy in all its departments. This business, under the 
management of Seymour Swarts, president of the company, was 
establi shed in 1885 and incorporated in 1895. The company's spe
cialti es are the manufacturing and refining of high-grade babbitt. 
solder, spelter , ingot brass, pig tin and pig lead. It is also an ex
tensive dealer in co tton waste. This company's business is oi 
especial interest to the street railway manager who has worn-out 
tro lley wi res , trolley wheels, brake handles and the like to dispose 
of, as its business makes it possible to dispose of such scraps much 
more advantageously than has been possible heretofore. With a 
branch office in th e City of Mexico, th e Swarts Metal R efining 
Company 's business is reaching out until it numbers its customers 
in all parts of the world. 

THE HARRISON SAFETY BOILER WORKS, of Philadel
phia, Pa., report the following recent sales of Cochrane feed-water 
heaters and purifiers: The A. I. Root Company, Medina, Ohio, 
300 h.p. special; Wapakoneta (Ohio) Electric Light & Water 
Company, 425 h.p. ; Latrobe Steel & Coupler Company, Melro.,;e 
Park, Ill., 1000 h.p.; American Cement Plaster Company, Mulvane. 
Kan., mo h.p.; Monessen (Pa.) Steel Company, 1250 h.p.; Texail 
& Pacific Railway Company, Dallas, Tex., 50 h.p.; A. & M. Moses, 
Natchez, Miss., 300 h.p.; Fish Bros. Wagon Company, Racine, 
Wis. , 500 h.p.; Lawrence Limestone Co., Wampum, Pa., 150 h.p.; 
also recent sales of Cochrane separators as follows: George V. 
Cresson Company, Philadelphia, 7-in. horizontal; Campania Cer
vecera, Toluca, Mexico, 6-in. horizontal; Ashland (Ky.) Steel 
Company, 4-in. horizontal: :\. A. Sanborn, Boston, Mass, 10-in. 
horizontal ; J ohustown & Gloversville Gas Company, Gloversville, 

,N. Y., one 3-in. and one 4-in. horizontal; Braman, Dow & Co., Bos
ton, 8-in. horizontal; Simonds Manufacturing Company, Chicago, 
5-in. vertical; U. S. Navy, 4-in. horizontal; Standard Pill Com
pany, Whiting, Ind., three 6-in. oil-ammonia; Williamson Broth
ers Company, Philadelphia, 4-in. horizontal; Boston & Maine 
Railroad. two 6-in. horizontal; Massachusetts Institute of Tech
nology, Boston, 8-in. horizontal; William M. Hall, North Attle
boro, Mass., one 4-in. and 5-in. horizontal; Robert Megowan, 
Philadelphia, 7-in. horizontal: Joseph L. Ebner, Vincennes, Ind., 
two 6-in. vertical; Barr Pumping Engine Company, Boston, S-in. 
horizontal; Beaver Traction Company, Beaver, Pa., one 12-in. and 
one 5-in vertical, 
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ROB E RT W . BLA CKWELL & Cu., ui Lundo 11 , Eng., have 
executed within the pa!> t three years, or now have in hand , co11 -
tracts as follows: In Great Britain alone, 400,000 rai l bonds, 750 
motor trucks, 30,000 i.h.p. in engines, 10,000 tubular steel po les, 
200 miles trol ley wire , in sulation material, etc.; 850 specia l trolleys 
fm double-deck cars, 20,000 cast-welded joi nt s, £15,000 worth of 
pipe, valves and fittings, 6500 tons girder rail s, etc. They hav e 
also executed furth er cont racts on the Co ntin ent a nd in the Col
•mies involving the supply by them of half as much more material. 
The above has been furni shed to the following el ec tri c lines, or 
tu th eir principal contractors, viz. : Bristol, Dublin, Cork, Cov
entry, Guernsey, Brighton , Livnpool, Birming ham, Leeds, Shef
ticld, Middlesbrough, Gla sgo w, No rth Staffordshire, South Stai 
iurdshire, Kidderminster, Swansea, I sle of Man, Hartlepool, 
Portsmouth, Plymouth, Dover, Blackpool, Neath, Bradford, Nor
wich, Ashton-under-Lyne, Dudl ey & Stourbridge, H erne Bay, 
\Valton-011-the Naze, Bolton, St. H elens, Newport, Giant's Cause
way, Halifax, Paris, Marseill es, Rouen, Havre, Brussels, Liege. 
Jung Frau, Nijni-Novgorod, Geneva, Buenos Ayres, Barcelona. 
..\Iadrid, Bilbao, Cape Town, Port Elizabeth, Brisbane, Sydney, 
Cairo, etc., and the Central London Railway. The branch offices 
ui Robert W . Blackwell & Co. are at 20A Chapel Stree t, Liv ei 
pool, and so BoulcYard Haussmann, Paris . 

•• 
New Publications 

T he D evelopmem ui the Central Stati c n. By Samuel In sull. Pub
lished by Purdue University. 52 pages. Illustrated. 
This i5 a r eprint oi an address de-livered by Mr. Insu ll before 

tlw students of the Engineering D epartments of Purdue Uni-
versity. A number of interestin g curves, showing the develop
ment of the business of the Chicago-Edison Company, of which 
Mr. Insull is president, are contained in the book, and a large 
a mount of valuable informatio n abo ut electric lighting methods is 
contained in thi s pamphlet. 

Report of the Seventeenth Annual Meeting of the American Streu 
1<.ailway Association held at Boston , Sept. 6-9, 1898. Pub
lished by the A m erican Street Railway Association. 

The r eport of the ~American Street Railway Association fo r th e.: 
past year contains, besides the full report of the meeti ng, a fine steel 
engraved portrait of the president, Mr. L ang, and two fine half-tone 
engravings of Bunker Hill Monument, which was adopted as a 
characteristic view in Boston on the official button this year. Th..: 
r eport of course is complete, and the secretary deserves special 
credit ior the great accuracy with which th e large number of 
names of attendants at the convention is printed. No one wh o 
has never compiled a li st of this kind can r ealize the great amount 
ot work which the correct publication of such a list entail s. 

i'v!echanical Draft for Steam Boil er s. By Walter B. Snow. 14 
pages. Illustrated. Reprinted from Cassier's Magazine. By 
B. F. Sturtevant Company, of Boston , Mass. 

This is a reprint of a lecture delivered by l\Ir. S now, at Cornell 
University, on th e subject of mechani cal draught fo r steam boilers. 
~V1r. Snow is a member of the engineeri ng staff of the B. F. Sturte
' ant Company, and has made the subj ect of mechanical and forced 
draughts a special study. The paper contain s a number of very 
, aluab le fi gures showing the exact saving accomplished by th,
use of mechanical draught , and this saving in one particular plam 
is giY en as follows: By omissi on of chimn ey and damper, $5,800 ; 
by reduction in number of boil ers, $4,125; in saving of space occu
pied by chimney, $990 ; in saving of space by boilers omitted, $960. 
tota l, $ u ,875. To acomplish thi s saving, th e expenditure of o nly 
$3,500 is necessary for mechanical draught apparatus ; that is, the 
~aving is nearly three and a half times the expenditure necessary to 
~ecure it. Co pies of thi s lec ture can he ha<l on appli cation to the 
publishers. 
Journal of th e Royal Agricultural Society of E n gland. Volum e 

IX, part 3, No. 35, Sept. 20, 1898. Publish ed by J ohn Murray , 
A lbemarl e Street , London, Englan<l. 

Thi s issue of th e J ournal of the R oyal Agr icultural Soci ety co n 
tain s a description of th e trial s of self-moving vehicl es. held at 
Birmingham, under the auspices of th e society. In 1897, thi s so
ciety attempted to hold a competition for self-moving vehicles, but 
as only one vehicle was presented which complied with the pre
sc ribed conditions, the r ace was not h eld. This year th ere were 
nine entries, and of these fiv e appeared and prepared to undergo 
the trial s. Two of these were alm ost immediately disabled so that 
there were only thre competitors, one in the light class and two in 
the heavy class, completing the runs satisfactoril y. The Journal 
states that thi s is a con siderable advance on the state of things in 
the previous year , but indicates that the problem of building motor 
vehicl es capable of carrying substantial loads for considerable dis-

lances has presented <litfo.:ulties which must maker ~ have 11 ul e11-
tirely overcome. 
Verbatim Report of the Second 1<.egular A 1111ual i'viceting of the 

Street Railway Acco untants' Association of America. Pul, 
lished by the Street Railway Accountants' Association. 

This is the printed report of the proceedings of the Cunventiun 
uf the Acco untan ts' Associatio n, held in Boston, Sept. 6-9. It co11-
tains as a fron ti spiece a ye ry fine portrait of II. L. Wil son , the.: 
retiring president. The verbatim report of the proceedin gs is sup
plemented by a li st of those in atten dance, and a reprint of the 
constitution and by-laws, a carefully prepared index and detailed 
index of th e report and discussion of the permanent committee on 
a standard system of accounts. There are bound into the book a 
number of lJUcstiun blanks for the convenience of those who hav e 
prob lems to propose, and also a blank for application for mem
bershi p. In accordance with the precedent es tablished last year , 
the copies of thi s pamphl et are registe red and are distributed only 
to the members of the organization. 'vV. B. Brockway, of Toledo , 
sec retary of the Accountants' A ssociation, had full charge of thi s 
report while it was passing through the press, and h e deserves a 
g reat deal of credit for the careful editing and the typographically 
clean and attractive appearance which the book presents. 

Trade Catalogues 

Catalogue. Publi~hed by the E. \V. Bliss Company, of Brooklyn, 
N. Y. Illustrated. 

Hydraulic Tools. Published by the \Vatson & Stillman Company, 
of New York City. Illustrated. 

Ci rcular. Published by Warren Webster & Company, at Cam
den, N. J. 4 pages. Illustrated. 

Woodworking Tools. Published by J . A. Fay & Company, of Cin
cinnati, Ohio. 16 pages. Illustrated. 

\Vood Split Pulleys. P ubli shed by Patterson, Gottfried & JI unter, 
of New York City. 44 pages. Illustrated. 

:Machine Tools. Published by the Niles Tool Vvorks Company. 
o f H amilton, Ohio. 571 pages. Illustrated. 

H eference Book. Published by the Crouse & Tremaine Carbon 
Company, of Fostoria, Ohio. 84 pages. Illustrated. · 

Storage Batteries for Electric Vehicles. Publi shed by the E lectric 
Storage Battery Company, of Philadelphia, Pa. 13 pages. 
Illustrated. 

Steam Separators and Oil E liminator~. Published by the Hoppes 
r.Ianufacturin g Company, of Springfield, Ohio. 16 pages. 
Illustrated. 

The Modern Round House Turn-table. Published by the West 
inghouse Electric & Manufacturing Company, of Pittsburgh , 
Pa. 12 pages. Illustrated. 
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List of Street Railway Patents 

U. S. PATENTS I ssuED O CT. 25 TO Nov. 1. 1898, INCLUSIVE 

Prepared fo r the STREET R AILWAY JOURNAL by 
THOMAS DREW STETSOK 

Nov. 1 

Motor Driven Vehicle.- Charl es T. Hildebrandt and Frank R. 
McMullin, Chicago, Ill. No. 613,272. 

Yoke for Railway Conduits.- Fred S. Pearson, Boston, Mass. No. 
613,301. Six claims. 

Claim.-6. A yoke for electric railway conduits. adapted to sup
port th e slot rail s and wheel bearing rails, and having the flat bo_t 
tom p: a hollow central portion. arranged and adapted to c_o nta111 
the supports for the conductors; and manhole curbs flus h with. the 
surface of th e roadway detachably connecte<l to the holl ow port10n. 
Station lndi cato r.- \Villiam C. Schaper, St. Louis, Mo. No. 613,-

320. 
Car Fender.- John Sexton, Lo s Angeles, Cal. No. 613,325. . 
Suspension for Electric Railway Motors.-\ Vil liam Cooper. C111-

ci nnati, O hio, assignor to John B. Blood and J oshua Hale, 
Newburyport, Mass. No. 613,357. 

Railroad Spike.-) ames R. Elliott, St. Loui s, Mo. , assignor of 
one-half to George Hermann Vvil so n, same place. No. 
613,364. 

Electri c Railroad.-Charles L. Kem ery, Pittsburg, Pa. No. 613,418. 
Step Over Car Seat.-Charl es K. Pickles, St. Louis , Mo .. assignor 

to Samuel M. Dodd, same place. No. 613,422. 
Step Over Car Seat- Charles K . Pickles, St. Lo ui s. Mo., assignor 

to Samuel M. Dodd, same place. No. 613,423. 
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Electric Railway System.- Lo uis E. Walkin s, Springfield, Mass .. 
assignor of one-half to Geo rge I\1. J ewett. Glenville, Md. No. 
613,433. 

Signal Lamp.-Charl es H. Dressel , New York, N. Y. No. 613,562 
Railway Crossing Signal.- Robert M. Payne, Winchester, T enn. 

No. 613,597. 
E lectric Railway System.- Loui s E. Walkins, Springfield, Mass .. 

assignor of on e-half to George M. J ewett , Glenville. Md. No. 
613 ,612. Two claims. 

Claim.- I. In an electric railway system, th e car track rail s, in 
termediate conductor rail sections b, corresponding conductor rail 
sections b' near and outside of one of the track rail s, and a continu .. 
c,us guard, interposed between the co nductor rail sections b' and 
the adjacent track rail which is extended above the top of said 
sections b', feed and return wires having wiring-in connections 
respectively with th e intermediate and outlying conductor rail 
sections. 
Mechanism for Operating Vehicle Doors.- l\1 orris S. Shipley, Cin

cinnati , Ohio; Caleb V/. Shipl ey, administrator of said Morris 
S. Shipl ey, deceased. No. 613,650. 

Nov. 8 
Guard for Open Cars.-Charles H . Fogg, Hyde Park, Mass. No. 

613,672. 
Life Saving Apparatus for Street Cars.-Hosea W . Libbey, Bos

ton, Mass. No. 613,691. 
E lectric Railway.- James F . l\I cLaughlin , Philadelphia, Pa. No. 

613,708. Nine claims. 
Combined Car Brake and Fender.- Harry J. Raisch, San Fran

cisco, Cal. , assignor to Barton J osephus Parker and George 
X. W endling, same place. No. 613,719. Six claims. 

Claim.- 6. The combi nation with the crank shaft , G, and con-
11 ec ting piece, C, pivoted to the crank arms thereof, of brake and 
t rack shoes supported wholly by the connecting piece and adapted 
tu be adjusted at an a ngle relative to each other, and a fender ex
tendin g between and carried between the shoes. 
E lectric Railway.-William M. Brown, John stown, Pa., assignor 

to. the J ohnson Company, Lorain , O hio. No. 6!3,794. Eleven 
claims. 

Claim.- II. In an electri c contact box, in combi nation, a cavity, 
a recess therein containing a h eavy liquid, a second recess con
taining a liquid condu ctor in connecti on with one side of the cir
cuit , a third recess co ntainin g one terminal in connection with the 
opposi te side of th e circuit and another terminal in connection 
with the co nducto r section , and a movabl e connec tor comprising 

PAT. NO. 6!3, 794 PAT. NO. 614,270 

an end portion normally r es ting on the first m entioned terminal, a 
central porti o n floating in said h eavy fluid, and it s other end por
tion normally above the sa id conductin g fluid, but out of contact 
therewi th. 

Railway Track- Carl A. Sundstrom, Philadelphia, Pa., assignor 
of one-hali to \-Villiam J uhnsto n, same place. No. 614,036 
Two claims. 

Claim.-I. In a railway, th e combination with the ti es and the 
rails secured thereto, of the continuously di sposed longitudinal in
clined plates located at the inner sides of the rails, and their upper 
ends bearing again st th e tread flanges of the rail s, and the lower 
ends bent at an angle to the upper part and resting on the ties. 
Compressed Air Locom otive.-Samuel M. Vauclain. Philatlelphia , 

Pa. No. 61 4,041. Four claims. 
Claim.- I. The combination in a compressed air locomorive, oi 

a storage reservo ir, a n auxiliary reservoir connected thereto, a 
reducing ,·alve in the said connection and a hot water drum iu 
closing the said auxi liary r eservoir. 

Nov. 15 
Intermittent Electric Surface Conductor.- Franz Burger, Fort 

Wayne, Ini, assignor of three-fourths to Henry M. Williams, 
sam e place. No. 614,082. One claim. 

Car Propulsion.-William M. Farrar, Hoboken, N. ]. No. 614,-
095. Seven claims. 

Track Groove Cleaner.- Thomas A . L. ..\loure, Richmond, Va., 
ass ignor of five-eighth s to Samuel T. A tkinson and Drury 
Samuel Hardy, same place. No. 614,122. Ten claims. 

Claim.-IO. In a rail groove cleaner, the combination with a 
car, of hangers pendent from the bo ttom thereof, a rock shaft 
mounted to oscillate and to slide longitudinally in said hangers . 
arms proj ecting rearwardly from said shaft, rail groove cleaning 
plows carried by said arms, springs on the shaft between the hang 
er s and arms to normally hold said arms and plows in operativ e 
position, an operating lever connected with the rock shaft and 
projecting forwardly therefrom, an operating shaft on the car 
platform, a yielding connection between the operating shaft and 
front end of the lever, and a latch device to hold the operating 
shaft and front end of the lev er elevated. 
E lectric Switch Mechanism for Electric Railways.-John M. 

Murphy, Torrington, Conn., assignor of two- thirds to David 
F. Halsted, New York, N. Y., and William M. Keepers, New
ark, N. ]. No. 614,124. Five claims. 

Claim.-3. In an electromagnetic switch mechanism for electric 
railway systems, t4e combination, substantially as described, of a 
main line circuit, a local or energizing circuit, electromagnets hav
ing windings in both the local and main circuit, an armature switch 
lever, an adjustable connection joining such lever with the local 
circuit, said connection being arranged to become disconnected 
from the lever when such lever is moved by the local or initial 
e: nergy in the magnets, and contacts in the main line adapted to be 
electrically joined by the lever as it is drawn over by the initial 
energy of the magnets, as specified. 
Switch Shifting Mechanism for Electric Cars.-Jeremiah P. W. 

Roach, Concord, N. H. No. 614, 133. Two claims. 
Fare Box and Register.-Frank B. \Vagner , Cleveland, Ohio. No. 

614,147. Fifteen claims. 
Claim.-I. In a fare box and register, in combination. a case 

C( imposed of two separable sections, lugs carried by one section, 
and spring catches carried by the other section and adapted to 
engage with said lugs, mechanism for releasing said catches, a 
seal, and a seal breaking device operated by said catch releasing 
mechanism. 
E lectric Car Truck.-Edward Cliff, Newark, N. J. No. 614,16r. 

Seven claims. 
Rail Joint Attachment.- Daniel N. Hurlbut, New York, N. Y. 

No. 614,171. Two claims. 
Trolley.-Francis A. Le Court , Rockport, Mass. ~o. 614,208. 

Three claims. 
Insulated Supporter for Electric or Other Wires.- Charles K 

King and George A. Mead, Mansfield, 0.; said Mead assignor 
to the Ohio Brass Company, of Ohio. No. 614,270. Three 
Claim s. 

Claim.-3. In a support for trolley wires and the like, a clamp , 
an insulator washer provided with a recess, means fo r attaching 
said insulator washer to said clamp, and a locking washer a r
ranged in said recess and bearing respectively agai nst said in
sulator washer and said clamp, whereby the parts are locked anc1 

prevented from working or jarring loose. 
Trolley Controller.- J ohn Dolan, Dayton, Ohio. No. 614,321. 

Six claims. 
Claim.- I. In a troll ey controller, the combination with the trol 

ley rope, of a guideway on th e car-roof arranged longitudinally ot 
the car and provided with one o r more pulleys and slotted as de
scribed, of a sliding bl ock holl owed out to contain o ne or more 
pulleys, and having one end of the rope secured thereto, a spring 
secured at one end to the block and at it s opposite end to a bracket 
o n the car roof. a catch projectin~ rrom the upper side of the block 
and through the slot in the guideway, a latch device supported 
upon the guideway to engage said catch, and m eans engaged by 
the trolley rope and operated by an upward pull on the rope for 
raising said latch. 
Cable Grip.-Julio Frigard, Carthagena, Spain. No. 614,38c. 

SeYen claims. 
Transom Sign.- Peter M. Kling, St. Louis, Mo. No. 614,397. 

One claim. 
Electric Switch-Operating Mechanism for Railway::;.-Louis E. 

Walkins. Springfield, Mass., assignor of one-half to George 
M. J ewett , Glenville, Md. No. 614,412. Six claims. 

Track Sanding Apparatus.-John H. Watters , William R. Bow
don, and William A. Jacobs, Anniston, Ala. No. 614,413. 
Five claims. 
We will send copies of specifications and drawings complete of 

any of the above patents to any address upon receipt of fifteen 
cents. Give date and number of patent desired. THE STREET RAIL
WAY PUBLISHING COMPANY, HAVEMEYER BUILDING, NEW YoRK. 




