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Infractions of the Rules 

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

There are two principal methods of enforcing discipline on 
street railways. In one the offender is penalized by suspension 
from work for one or more days without pay; in the other, the 
Brown system, there is no suspension, but a record is made of 
the offense, and if a man's misdeeds, after or within a certain 

period, are greater than a certain standard, he is discharged. 

There is no doubt that the tendency of street railway com
panies, at present, is toward the adoption of the Brown system 
in some form or another. 

The old method of "lay-offs" has a great many disadvan

tages, yet it has one important merit-the punishment quickly 
follows the offense. In the Brown system this is not so. The 
notification of the demerit marks or the reprimand are promptly 
delivered, and, of course, make an impression on most men. 
There are some, however, to whom no penalty, provided it is 
far enough off and by no means certain at that, carries much 
weight, even if it is expulsion from the company. Men of this 
kind require to be impressed with the fact that they have vio
lated the rules of the company, in other words, to be brought 
up with a sharp turn occasionally, but if this is done g ive as 
satisfactory service as could be desired. 

A combination of the two methods, except that the ordinary 
lay-off is not employed, has been used on some roads with 
satisfactory results. A motorman or conductor who, through 
carelessness, has violated some important operating rule of the 
company, is required to "break in" again for a clay or two. 

That is, he is obliged to serve for this period without pay on a 
car wi th an experienced motorman or conductor, just as he 
would if he had never had charge of a car before. It is need
less to say that a man in this position receives an unmerciful 
amount of guying from his comrades and rarely forgets the 
lesson. The practice also has the advantage over that of the 
ordinary suspension in requiring the time of the employee. To 

some men the lay-off involves no particular hardship, especially 
if the fishing about that time happens to be good, and instances 
have been known where men have committed some petty fault 
in order to secure a short holiday. But to assume again the 
position of learner is a different matter, especially to an ex
perienced employee. A man who is obliged to act as "student" 
again cannot complain that the punishment is not logically 
correct for one who disregards the rules, but one or two ex
periences of this kind are usually enough to make the man 
remember the rules. 

Electrical Canal Haulage 
Elsewhere in these columns will be found a full account of 

the regeneration of the l\Iiami & E rie Canal, a work which is of 
peculiar interest, both as the first attempt at mechanical canal 

haulage in this country, and as the first seriou s application of 
three-phase traction motors on this side of the water. Both 

phases of the innovation are noteworthy. As to the first, elec
tric haulage has been talked about and feebly promoted off 
and on for the past decade, but nothing, save blue prints and 
wind, has come of it. It has remained a mere subject of talk, 
like the use of polyphase motors for traction, until now. A 
broad mechanical canal haulage has been successfully intro
duced in several different forms, and alternating motors have 

for some years past been successfully applied to electric trac
tion, but foreign examples are at the present time rather wasted 

upon us. However, in the present instance one engineer was 
able to break away from the chains of custom, and the result is 

a highly interest ing plant which gives excellent promise of 
usefulness. 

Briefly, the plan of operation is the haulage of tows of eight 
or ten canal boats by a locomotive running on a track beside 
the canal. The locomotive uses three-phase motors for trac
tion, and takes current from a pair of trolley wires at high 
voltage, which is reduced by transformers on the locomotive 
itself. Here, again, our congratulations to the engineer for 
escaping (a) a multiple-unit control of the tow with motors and 
propellers on each boat; (b) half a dozen reducing stations, 
with nice slow-speed rotaries ( the slower the better) ; ( c) 
low-voltage trolley wires and reducing stations every 40 rods ; 
( d) divers other things to be found in the canons. 

The requirements of canal haulage are decidedly special. 
The speed cannot be high, because of the model of the boats 
and danger of wash on the banks of the canals. For sim
plicity any towing scheme must include the towing of a con
siderable chain of boats so that the local loads are rather 
heavy. Also locks and other sources of delay render it quite 
common for several tows to bunch together, forming a very 
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severe local load. T he speed, however, is natura lly uniform, 
stops are rather infrequent, and the rate of acceleration is a 
matter of indifference. It will be noted that these conditions 
are the very antipodes of those formed in ordinary inter
urban railroading, and the engineers had the good sense to 
se·e the point and to act accordingly. The transmission of 
power is over a long stretch, 244 miles being the length of the 
whole canal, and 68 miles that of the section between Cin
cinnati and Dayton, the major part of which is now in opera
t ion. All the necessit ies of the case indicated the use of high
voltage working conductors, fed by a relatively small number 
of sub-stations, and feeding in their turn alternat ing-current 
motors upon the locomotives. Briefly, the arrangement of the 
system is as fo llows : P ower for the section now constructed 
is taken from the lines of the Cincinnati Gas & Electr ic Com
pany, as a matter of convenience. This power, as 4200-volt, 60-
cycle, three-phase current, is received in a motor-generator 
station, which changes the frequency to 25 and separates the 
haulage system from the local lighting and power system. 
Part of the output, at 390 volts, feeds directly the first section 
of working conductors. The remainder is stepped up to 
33,000 volts, and transmitted along the canal · bank. At four 
reducing stations transformers r eceive the 33,000-volt current 
and deliver it to the working conductors at I 170 volts. The 
locomotive receives this current and transforms it to 390 volts 
for use in the motors. There are, of course, two trolley wires 
of the grooved No. 0000 description, the track serving as the 
remaining conductor. 

The principal interest of the system centers in the locomo
tive itself. T his is of the compact type designed for mining 
work, and weighs 55,000 lbs. It has four 33-in. wheels mounted 
on 6-in. ax les with 5-in. j ournal s, and to each axle is geared 
with a double-speed reduction an 80-hp three-phase induction 
motor. These two motors are normally operated in tandem. 
The primary winding of the first motor is connected to the 
transformer secondaries, its secondary winding to the primary 
of the second motor, and the armature of thi s last is closed 
through a controller and a set of iron-grid resistances. This 
controller serves fo r reversal and speed variation when re
quired, although the motors in tandem are designed to give the 
3 111. p. h. to which the speed is, at present, limited by statute. 
In this normal operation the motors give 40 hp each, and a 
horzonta l effort with 25 per cent coefficient ohadhesion of 9600 
lbs. T he locomotives have not only hooks for making fa st the 

towing cable but M. C. B. couplers for the direct haulage of 
freight cars whenever desi rable. As the track is well-laid with 
70-lb. r ai ls such haulage is quite feas ible. On the whole the 
system seems to be well worked out, and it ought to be an 
object lesson of no small value in the use of alternating motors 
fo r electric traction. T he trolley-wire voltage in thi s case 
st rikes one as perhaps ultra conservative, but the necessary 
situation of the line and the large number of bridges and locks 
to be passed, some in very contracted quarters, rendered extra 
precautions desi rable. We shall be greatly interested to learn 
the financial results of thi s proposition. How far can the canal, 
generally regarded as an obsolete means of transportation, be 
regenerated by modern methods of traction? No one yet knows 
from experience, although foreign experiments have given 
hope of success. But whether canal traction, as such , can 
continue to hold its own under improved conditions is a matter 
of less importance than the final success of long-distance 
electric freight haulage on which the plant here considered 
wi ll give very valuable information. 

Physical Examination of Motormen 
The outcome of the controversy between the Interborough · 

Company and the motormen employed on the Manhattan Rail
way over the order of the management directing the men to 
submit to a physical examination might have been anticipated 
by the men. It was certainly expected by the public, and 
while the company is to be congratulated upon having escaped 
a strike the patrons of the L road should appreciate their good 
fo rtune in having this important transportation service con
tro lled and directed by men of convictions, integrity and moral 
courage. An examination of the requirements specified must 
prove convi ncing to any unprejudiced mind that the tests 
prescribed were in the interest of the public and the employees 
as well, and that the company could not demand or accept less 
and discharge its duty. No question of wages, hours or other 
details was injected to affect the issue. It was plainly a test 
of the qualifications of the present employees to continue in 
their old places. The exacting nature of the service, the high 
speeds and the headway maintained call for unusual experience 
and exceptional abili ty on the part of motormen on L trains; 
they must be qu ick, alert, watchful, and in perfect command 
of a ll their faculties. A man with a weak heart, impaired 
vision or defective hearing is not to be trusted with an L train, 
nor with a trolley car, either, for that matter. 

To the layman it must seem strange that the employees should 
object to such a rat ional and reasonable demand as that made 
by the Manhattan management, but the fact, plainly stated, 
is that many of the men who had long been in the service 
feared that they would be disqualified. They had not been 
examined fo r years, and they shrewdly suspected, no doubt, that 
the test awai ting them would probably confirm the suspicion 
that had been hau nting them and which they had · fought 
against. It was the old story of the infirmities of advancing . 
age, which the victim persistently refu sed to recognize. They 
were all r ight when they entered the service, and, they argued, 
they felt as young and fresh as ever. T hey had deceived others 
about their failings, especially in the matter of hearing and 
seeing, and they had tried to deceive themselves, but now they 
found the old fear coming over them again when summoned for 
the test. The results of the investigations already made prove 
the wisdom of the company's claim that periodic examinations 
should be made of men occupying such positions. Most electric 
railway companies and steam lines require applicants to submit 
to a medical examination, but we do not know to what extent 
the practice of requiring periodic examinations is carried. 

It should not be assumed that the examination prescribed is 
an unusu al one ; on the contrary, it is not more severe than the 
requirements on steam lines of prominence. It deals merely 
with the eyesight, hearing, color sense and general physical 
condition of the employee-surely not an unreasonable test. 

The tendency of modern railway operation is to provide 
against every possible contingency that might interrupt the 
service and endanger life; hence the employment of despatch
ing systems, electric signals, derailing switches at grade cross
ings, quick-acting power brakes, and all the numerous details 
and accessories that have been worked out for the protection 
of the traveling public, both on steam and electric lines. But 
in order to prove effective, reliable and operative, the co
operation of competent engineers, motormen and trainmen 
is essential; those afflicted with defective sight or hearing, or 
color blindness cannot be depended upon. It should not be 
difficult fo r anyone to appreciate the fact that, because of the 
dependence placed upon this combination of human and me-
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chanical elements, these provisions for safety may become a 
source of positive danger if men are employed as engineers or 
motormen who are not entirely competent and physically 
qualified to pass every test prescribed in this examination. 
This is particularly true of such service as that furnished by the 
Manhattan Railway, and it is because of these considerations 
that the management very properly insists upon its employees 
submitting to a physical examination which will not only indi
cate their present condition but enable the proper department 
to keep track of the men who are liable to fail. 

Comparing Notes on Track 
We were favored recently with an expression of opinion by 

a well-known manager, active in the affairs of the American 
Street Railway Association, who was thoroughly worked up 
over what he considers the indifference shown in the discus
sions of that body to the matter of track construction and 
maintenance. And we are not sure that his indignation was 
not warranted. He pointed out that the largest investment 
made in any one department of an electric railway goes into the 
track, and yet this important factor probably receives the least 
attention in the proceedings of the electric railway organiza
tions. There is no subject upon which exchange of experience 
between street railways would represent a greater saving in 
dollars and cents than in matters relating to track. Defects in 
rolling stock or power houses and possible improvements in 
equipment are evident after a much shorter period of use than 
are needed changes in track construction. The lessons taught 
by experience in this department are the kind which it takes 
years of trial to obtain. Every company has probably learned 
several things about track construction which are not a matter 
of common knowledge among its neighbors, and if all could 
benefit by the experience of each one what an improvement 
there would be in methods of track construction and main
tenance. 

When the American Railway Mechanical and Electrical As
sociation was first organized it was thought that electric railway 
track men might be admitted, and that the new organization 
would cover track work in its papers and discussions, but there 
appears to be a general understanding among members that it 
is not to take up track work, and, in fact, some members ex
pressed themselves at the last convention as decidedly opposed 
to such a move. It is probably just as well that this organiza
tion should confine itself to rolling stock and power houses. 
To broaden its work too much might defeat the ends it has in 
view. The time is coming, and, in fact, is already here, when 
there is need for an organization of electric railway track 
superintendents and engineers, conducted as are the account
ants' and master mechanics' organizations. It is not likely that 
there will ever be a thorough discussion of track matters by 
the practical men most acquainted with the subject until there 
is some such organization especially for track men. Experience 
has demonstrated that master mechanics, who would never 
think of taking part in discussions in 11:1eetings of the American 
Street Railway Association, where presidents and general 
managers are principally in evidence, will take a very active 
and helpful part in the discussions in an organization of their 
own. The same would be equally true of track superintendents 
and engineers. 

It was thought a short time ago that electric railway track 
construction was settling down to certain standard forms, and 
that soon there would be little of interest in the discussion of 
track matters. Affairs have taken exactly the opposite turn, 

undecided about almost every detail of electric railway track 
construction. First, there is the ever-present joint question. 
Is the cast-welded or the electrically-welded, or some form of 
bolted joint, best? The practice of the leading roads of the 
country, as shown in our last souvenir issue, lacks uniformity, 
so much so in fact that it can still be considered entirely open, 
although there was a time when it was thought closed. Then 
there is the tie question, or rather the question whether to use 
ties at all. The tendency, as we have before pointed out, has 
been recently in the direction of laying track on concrete 
foundation without ties; but the first road to adopt this con
struction in the United States has recently abandoned it. Other 
roads which have adopted it more recently may find that their 
confidence in this construction has been misplaced, or time may 
demonstrate that it is possible, after all, with proper workman
ship, to maintain a track on a concrete bed without ties. 

Millions of dollars are going into track construction every 
year, and thousands can be saved by a frank exchange of ex
periences on these points. The only thing that cannot be 
brought out in this way is the care and attention to details 
given to track construction and maintenance by the companies 
contributing to this exchange of experience. Track laid ac
cording to the same specifications by different track engineers 
and foremen may give widely different results, simply because 
of the lack of attention to details in one case and strict atten
tion to them in another case. Nevertheless, one of the results 
of such an exchange of experience would be to call attention 
to the importance of these details which are often forgotten, 
so that they might be inr.orporated in the specifications and 
rules of track construction, and would be looked after. There 
are hundreds of details which the uninitiated never think of 
that occur to the experienced and thoughtful track man and are 
made use of in his daily work. 

Car Finish 
There was a well defined sentiment at the recent Saratoga 

Convention in favor of painting and varnishing cars in such 
a way as to produce a somewhat elastic finish, rather than at
tempt to secure a highly polished surface similar to that given 
to fine carriages. This is in accordance with common sense, 
as the ordinary electric railway car does not demand an ex
tremely high finish. The high degree of polish and extremely 
smooth surface on expensive carriages is secured by means of 
brittle varnish which chips and cracks easily and is not suited 
to electric railway service. The idea to be carried out in 
modern car painting should be first to preserve the wood, and 
second, to preserve the surface so that it will be presentable in 
appearance. Very few people give the painting and finish of 
an electric rai !way car a close inspection, and it is judged 

mainly by the general appearance at a distance of several feet. 
There is not enough difference between an extremely high 
finish and one less smooth, but more durable, to make the cost 
of putting on and maintaining the high finish worth while. 
The Saratoga discussions ·also brought out the fact that an 
economical way to maintain the rolling stock finish in good 
condition is to give the finish a little attention frequently, 
rather than to wait until both paint and varnish have gone 
before running a car into the paint shop. In other words, it is 
an easy matter to apply a coat of varnish frequently enough to 
keep the car looking well, but if the matter is neglected until 
both paint and varnish are partially gone, not only does the 
car look badly but the entire work of painting and varnishing 
must be gone over from the bottom. It is simply another in-

however. Just now there are a dozen questions which are stance where a "stitch in time saves nine." 
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ELECTRICAL EQUIPMENT OF THE MIAMI-ERIE CANAL 

BY CHARLES W. RICKER 

During the last year a strong effort was made to have all 
the canals belonging to the S tate of Ohio abandoned, on the 
ground that the tolls were not enough to pay for their up-keep. 
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A few months la ter th e 
Legi slature of New York 
voted $101,000,000 to im
prove the canals of that 
State, subj ect to the ap
proval of the electors at 
the State election Nov. 3. 
In view of the discussion 
of the value of canal 
transportation, caused by 
thi s great appropriation, 
the opening of a new sys
tem of canal operation 
on the Miami & Erie 
Canal of Ohio is of espe
cial interest. 

T he Miami & Erie 
Canal was built by the 
S tate, and opened for 
traffic in 1828. It was 
built from both ends, and 
\Vas completed from Cin
cinnati to Toledo in 1844. 

,,,., , n, . .T n•"" In early days it was the 
:MAP SHOWING PORTI ON OF ML\!lll principal carrier in \Vest

& E RIE CANA L WHI CH H AS BEEN 
EL ECT RI CA ~-LY EQUIPPED em Ohio, and largely 

determin ed the develop
men t of that region, the la rges t towns of which grew up 
a long its course, so that now it passes through eighteen cities 
having a total population of over 650,000 persons. Some con
ception of the great though varying importance of this canal 
may be d rawn from the following statement of gross receipts 
from tolls during the periods indicated: 

1828-43. 
1844-60. 

Total.. . ... . . $891,825 Average annual.. ...... $55,714 
Total. .. ..... 4,018,440 Average annual. ...... •. 236,379 

In 1861 all the Ohio canals \\' ere leased to a private cor
poration for a yearly rental of $20,050, th e le ssee to maintain 
the canal s. This lease was abandoned in 1877. and the cana ls 
were returned to the State, but they had been so neglected by 
the lessee that they had suffered injuries that have never been 
fully repaired. 

In 1879 the to lls of the Miami & Erie Canal amounted to 
$112,090, and since that time they ha\·e steadily decreased, so 
that in 1900 they were only $61,896. 

Along the canal. are many and large manufactories, which 
were located there to secure the benefit s of canal transportation 
o r the use of water for power or manufacturing purposes, and 
which can ship a large amount of freight by the canal if 
reasonable facilities are provided fo r handling it. For many 
years this business has been neglected; no money has been 
appropriated for canal improvement, and though local canal 
t ranspor tat ion near Cincinnati has been profitable on a small 
sca le the impression is general that the canal is played out. 

In 1900 T homas N. Foredyce got permi ssion of the Board of 
P ubli c \ Yorks to bui ld a track along the canal, and run on the 
same an electric locomotive to:wing several canal boats, to 
show on a working scale the practicabi lity of such a mode of 
operation. The tri als were made for Mr. Foredyce by the 
\Vestinghouse Electric & Manufacturing Company, and were 
considered successful, so that on March 29, 1901, lVIr. Foredyce 
was given a contract and lease permitting him to occupy and 

use any and all State lands adjoining the canal, for the purpose 
of building and operating thereon an electric railway for 
towing canal boats. This franchise is good for thirty years 
from the beginning of operation, and requires that the canal 
shall be equipped from Cincinnati to Dayton within two and 
one-half years after the date of the grant, and from Dayton to 
Toledo within four years thereafter. The franchise also pro
vides that the speed of towing shall not exceed 4 miles an hour, 
fo reign boats must be towed for a reasonable charge, and the 
!)rdinary operation of the canal must not be interfered with. 
A ll construction is made subj ect to the approval of the Board 
of Public \ Vorks, and in case the franchise lapses or is aban
doned the owner may remove all hi s materials and apparatus 
from the canal lands. 

To carry on this work the Miami & E rie Canal Transporta
tion Company was organized and took over the franchise. 
T he Cleveland Construction Company , of Akron, Ohio, was 
engaged as enginee rs, and under its direction active work on 

VIEW ALONG CA NAL, SHOWING LINE AND TRACK 

the Cinc innati -Dayton sect ion, 68 miles long, was begun in 
July, 1901. T hi s is nearly complete, and is now in operation 
from Cincinnati to l\I iddletown, about 42 miles. 

From 
Cincinnati 
Dayton 
Junction 
Cincinnati 

THE CANAL 
Distance Width in feet Depth 

To Miles Wate:· line Bottom Feet 
Dayton .. .. .. .. .. .. . 66 40 26 4 
Junction .. .. .. . .. . . . II4 so 36 5 
Toledo .. . .. . . . .. .. .. 64 60 46 6 
Toledo .............. 244 

T here are ninety-five locks, 90 ft. long and 15 ft. wide, with 
wood swinging miter gates, operated by hand. There is but 
one summit level, which is 395 ft. above Lake Erie and 512 ft. 
above the Ohio River, and is 23 miles long, beginning 100 
miles north of Cincinnati. 

Three artificial lakes supply the high levels. The Lewiston 
and Loramie reservoirs, containing 9000 acres of water, feed 
the summit level, and the Grand reservoir, containing 17,000 

ac res, empties into the canal about 7 miles north of the summit, 
a t St. Marys. \ Yater is also received at a number of other 
places from rivers. 

The canal once communicated with the Ohio River at Cin
cinnati, passing through what is now the business part of the 
city, and descending 120 ft. to river level by ten locks. This. 



NOVEMB ER 7, 1903.] STREET RAILWAY JO URN AL. 

connection was abandoned in 1863, and there is now only an 
overflow, the water passing through which is used for power 
by lease from the State. 

The foregoing were the original dimensions of the canal 
and reservoirs, but they have been much impaired by the 
neglect of the lessees and 
the State. Recently the 
State, with the assistance of 
the transportation company, 
has cleared out the canal 
bed and repaired the banks 
and other works in the Cin
dnnati-Dayton section, but 
more work is needed even 
there. 

GENERAL METHOD AND 
EQUIPM ENT 

T he conditions governing the choice of the power dis
tributing sys tem may be stated briefly as fo llows : 

The transmission of power is for long distances in a single 
line. 

The load consists of a small number of heavy tra in units, 

The method of operation 
adopted by the transporta
tion company consists in 
towing a number of canal 
boats in a string by a loco
tive running on a track built 
on the tow path. The saving 
in running cost over animal 
towage must be effected by 
the lower cost of mechanical 
power, lower labor account 
and higher speed. In the 
old manner each boat re
quired for twenty-four hours' 
operation a crew of two 
steersmen, two drivers and 
one cook, in all five persons, 

CANAL IN NORTHERN PART OF CINCINNATI, SHOWING SHEET PILING BANK PROTECTION 

and five mules, and was towed at an average speed of about 
z m. p. h. With the new method each boat has only two men 
and the locomotive four men for the same period, while the 
speed is uniformly 3_111. p. h. 

Tows must contain as many boats as possible, but owing to 
the crooked and irregular channel and frequent locks, it is 
probably impracticable to operate more than ten in a string. 
About 200 ft. of line is used between the motor and the first 
boat and 50 ft. between boats, the boats are 80 ft. long, so with 

VIEW ALONG CANAL, SHOWING LINE AND TRACK 

ten boats each "mule" would drag a tail r 500 ft. long. The 
longest tows used in regular traffic during the writer's connec
tion with the com1,any contained only fiv e boats, and were 
operated without difficulty. 

which, O\IVing to traffic conditions, may become bunched. The 
power demand of each unit is steady and continuous instead 
of intermittent with high maxima, as used with interurban 
traction lines. 

If the whole length of the canal is to be supplied from a 
moderate number of generating stations, it is evident that the 
principal transmission must be by alternating current at high 
tension, with reducing sub-sta tions at intervals along the line. 

Owing to the small number of large units forming the load 
and their li ability to bunch, the sub-stations must be far apart, 
or some of them will be idle a large part of the time, involving 
a low all-clay efficiency. The average demand per unit is high, 
involving a high average line loss. All the for~going con
siderations made a high trolley voltage desirable. 

It is ev ident that the conditions are favorable to alternating
current motors. \ \Tith them the t rolley voltage may be as high 
as desired, and static transformers on the locomoti ves will 
keep the motor pressure low. The sub-stations need contain 
no rotary machines and need no attendants, so their original 
and operating cost are both diminished and the all-day 
effici ency much improved. 

T he running conditions readily allow the use of induction 
motors. Stops are infrequent, and as a string of boats must be 
set in motion slowly and gradually, to prevent breaking the 
tow lines or damage to the boats, the lower starting torque, as 
compared with series motors. is not a serious objection. The 
higher trolley voltage po;sible assures good regulation and 
good starting torque without excessive expense for overhead 
copper. 

Economy of speed control is not important, as the accelera
tion periods are brief compared with the run s which usually last 
several hours at uniform speeds. 

T he Cleveland Construction Company, as engineers, recom
mended an alternating-current system throughout, and a con-
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tract was made with the W estinghouse E lectric & Manufac tur
ing Company to fu rnish and install the same. T he locomotives 
are equipped with three-phase induction motors, and energy is 
supplied to them through a three-conductor line, consisti ng of 
two overhead trolley wires and the track. 

This is the first appli cation of alternating-current motors to 
traction purposes in the Un ited States, and has developed 
problems new to Amer ican railway practi ce, and wi th all pos-

CANAL BOAT AND CINCI NNATI F REIG H T H OUSE 

sible care new and un fo reseen conditions may be expected to 
arise during the early operation of the plant which may, and 
indeed have already, require unexpected modificat ions in the 
apparatus and methods usecl, which were kept as near those 
used in standa rd ra ilway prac ti ce as possible. 

CONSTRUCTION 

A construction depar tment was organi zed, which, directed 
by the engineers, purchased and installed all material and ap
paratus fo r the complete equipment, except th at the \Vesti ng
house Company installed the electri cal apparatus furnished 
under its contract. 

Track and pole line material was di stri buted by canal boats 
drawn by mules. T he track and overhead construction were 
carri ed on together, and as soon as a section of line was com
pleted it was suppl ied \\" ith 550 volts continuous current from 
neighboring railway lines, and construction trains were used to 
1listribute ballast and filling and transport laborers. 

T he construction locomoti ves were fl at ca rs equipped with 
two \Vesti nghouse 35-hp motors, one trolley and one controller, 
and weighted with rai ls. T he trolley poles were of hard pipe, 
2½ ins. in di ameter, iron shod at both ends and set in No. I 

United States bases. T he t rolley wire vari ed from 6 ft. to 22 ft . 
above the rai ls, and though the contac t was rather light at the 
high places the ser vice \\"as re liable. T he whole equipment fo r 
66 miles consisted of four small motors like the illustration, 
two eight-wheel fla t cars with the same equipment, si x 6-yd. 
capacity side-dump cars and thirty-four 10-ton capacity center 
dump cars. 

T he construction motors were also used to tow canal boats 
fo r t ransporting both construction material and in the regular 
freight traffic before the alternating-current equipment was 
ready, a barrel-water rheostat being used to cut the speed down 
to 4 111. p. h. 

The overhead line gang contained from 100 men to 150 men, 
and was quartered in a floati ng hotel of three canal boats, with 
sleeping and mess fittings and a store room boat. T he bonding 
gang also lived in houseboat, whi ch followed their work. 

ROADBED AND TRAC K 

T he track is built along the tow path, with the fi nished sur
face 2 ft. above water level. Between Cincinnati and Hamilton 

the canal is mostly along hill sides with the tow path on the 
outer bank, which is about 16 ft. thick at water line, with slopes 
of 1¾ to 1, so sub-grade is 12 ft. wide. The center line of the 
track is about 6 ft . from the water 's edge. 

T he ti es are white oak, from Southern Ohio and Kentucky, 
inspected at poirit of shipment, and are 6 ins. x 8 ins. x 8 ft . 
T he rails are 70-lb. A . S. C. E . section with standard four-bolt 
angle-bars. 

Gravel of excellent quality is found in several places along 
the line, and a minimum thickness of 4 ins. was tamped under 
the ties. T he entire track was then fill ed, so that when th e 
grave l is compacted its upper surfa ce Slfall form a smooth and 
level roadway, as required by the franchise, which forbids the 
transportation company to interfere with the ordinary opera
tion of the canal. 

To protect the roadbed from wash and support the slope in 
nar row places, about 12,000 ft. of pile and plank shore pro
tection was built. Oak piles were driven 3 ft. apart and 8 ft . 
deep and cut 2 ft. above water, and 3-in. oak planks spiked to 
the land side of the same, and the space behind filled and tamped 
with earth . 

A long the main line the maximum curvature is 25 <legs. , 
though in Cincinnat i th ere a re sharp curves which require a 
ve ry short wheel base fo r the locomotives. The only grades 
are at locks and depressions under low bridges, and the steepest 
slope is 2 per cent. 

In the Cincinnati-Dayton section 134 bridges cross the canal 
and tow path . T he clear height over the tow path was seldom 
over 9 ft., and sometimes as small as 6 ft ., as they were built 
only high enough to allow unloaded boats to float under. 

Railroad bridges and street bridges within city limits could 
not be raised, so that track under them had to be depressed to 
or even below water level to allow the locomotives to pass. At 
such places concrete walls have been built outside the track 
and the hollows drained to remove surface and seepage water. 
T hese walls a re 8 ft. high, 1 ½ ft . thick at the top and 3½ ft. 
at the bottom, and extend from 2 ft. above water level to 2 ft. 
Lelow the canal bottom. T he track has been depressed in this 

CONSTRU CTION MOTOR 

manner under fourteen bridges, using about I mile of concrete 
wall. T he concrete was mixed of a coarse gravel from pits 
along the canal and P ortland cement, rammed in water-tight 
wood moulds without draining the canal. The greatest depres
sion is 4 ft. below water level. 

The clearance between bridges and rails is at least 10 ft., 
save under the first seven in Cincinnati, which are in important 
business streets, where only 6½ ft. could be had. The trolley 
wires are 6 ins. below the bridges. 

The track and retaining walls are built not less than 2 ft. 
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above water level, because 1t 1s found that a string of boats 
towed at 3 miles to 4 miles an hour raises the water more than 
12 ins. several hundred feet ahead. 

At three places the towing track crosses the canal and draw
bridges have been installed, which must be opened immediately 
a fter the motor has passed to allow the boats to float through, 
so that quickness of movement is important. At Twelfth Street, 
Cincinnati, an ordinary swing bridge is used, at present hand
operated. At Carthage and F locton there is not room for a 
central pier, and an unusual type was selected. One end of the 
bridge is pivoted at the bank and the other rests upon a circular 
track on the bottom of the canal. 

The bridges are to be swung by an induction motor, which, 
through a train of gears, operates a pinion engaging in a rack 
at the bottom of the canal beside the submerged rail. A water 
jet from a rotary pump, driven by the same motor, keeps the 
track and rack clear of mud. T he span is 60 ft. obliquely across 
the canal. All draw bridges a re deck-plate girders, designed 
by Cooper's specification for a live load of 3500 lbs. per foot. 

During construction an ingenious temporary swing bridge 
was used in such places. One end of the movable span was 
pivoted to a timber bent near one bank, and the other end 
when closed was stepped upon a similar bent at the opposite 
side, and when open was floated on a scow. The draw was 
16 ft. long, composed of two 12-in. x 14-in. oak timbers, framed 
together to support the rails directly. 

At convenient points along the canal double-ended sidings 
with spring split switches are placed to allow locomotives and 
construction trains to pass. 

BONDING 

The track rails are connected at each j oint with one No. 0000 
copper bond, 10 ins. long, with terminals Ji ins. in diameter 
and flexible shanks. Most of the bonds are the American Steel 
& Wire Company's United States bond, having a shank made 

SWITCHING LOCOMOTIVE 

up of copper ribbons hot-welded to the terminals, but later in 
the work the one-piece all-wire bonds, having cable shanks and 
drop-forged terminals, made by the Ohio Brass Company, were 
used. 

The bonds are placed under the j oint plates with the shanks 
..:mbracing the two bolts nearest the joint and equally divided 
above and below the bolts, with especial care that they are not 
pinched by the plates. The bond holes are drilled through the 
rail web at the same height as the bolt holes and the terminals 
expanded into them with the usual screw press. T he presses 
have a compression screw of tool steel, I¾ ins. in di ameter, 
with a wedge-shaped thread. At first wrenches, 40 ins. long, 
were used to operate th em, but the compression of bond termi
nals was not enough to make complete contact between the 

copper and steel, and this length was increased to 66 ins., 
which resulted in considerable compressor breakage but much 
better bonding. 

In all cases where the bond holes are made with a portable 
cirill after the rai ls are in the track, the holes are slightly larger 
at the side from whi ch they are drilled, usually the inside, and 
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TRACK-DRILLING MACHINE 

as it is harder to expand the head part of the bond terminal than 
the tip, there is frequently a ring of imperfect contact at the 
inner edge of the rail if the bond is placed inside the track, as 
it usually is. In this work better results were obtained by 
placing the bonds on the outer sides of the rails. 

T he track rails are cross-connected every 1000 ft. with one 
No. 0000 solid copper bond, 6 ft. long, with Crown terminals. 

TIMBER DRAW-BRIDGE USED IN CONSTRUCTION 

Only the outer rails of turnouts are bonded, and switches and 
frogs are jumped with special long bonds made by brazing 
joint-bond terminals to lengths of annealed trolley ,vire. All 
cross and jumper bonds are buried as completely as possible to 
protect them from too enthusiastic collectors of copper and 
from injury by the mules using the tow path, and all joints in 
the same arc brazed to prevent corrosion. 

The bond holes were drilled by a Gosl ing portable power 
track drill. This is mounted on a four-wheel truck, and is light 
enough so that the ordinary bonding crew can easily lift it 
from the track to allow trains to pass. It drills two holes at 
once, spaced by a jig. At first a gasolene motor was used, but 
as the track and line were in temporary operation for con
st ruction trains it was found advantageous to replace it with an 
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electric motor, taking power from the trolley. A 3-hp, type 
C. E., General Electric Company motor was used, and drilled 
two holes ¼ in. in diameter through the rail web, 9-16 in. thick, 
in one minute, with an average use of 3 amps. and a maximum 
of 4 amps. at 550 volts, the clrills making about 100 r . p. m. 

With this machine a crew of ten men and a foreman could 
unbolt, drill, bond and rebolt an average of 170 joints per day 
without interfering with the construction trains, and as many 
as 200 joints per day were done. vVhen driven by a gasolene 
motor the engine, after the manner of its kind, required much 
more attention than an electric motor, and frequently delayed 
the work. The gasolene motor was also heavier than the elec
tric. In cases where bonding is done before the overhead work 
is ready for use the gasolene motor has been found very 
valuable. 

POWER DISTRIBUTION 

As the transpo rtation company did not want to build a steam 
power plant for the first section of the canal, a contract was 
ma<le with the Cincinnati Gas & Electric Company for the 
supply of power from its station, si tuated on the canal near 
its term in us. 

Three-phase, 60-cycle current a t 4200 volts is delivered at 
the switchboard and transmitted over the transportation com
pany's line to Station No. 1 at Spring Grove, 5 miles distant, 
an<l just within the northerly city limit. This is a motor
<lriven generating station and supplies the first trolley section 
extending from the Cincinnati terminus northerly 7¼ miles, 
at 390 volts, three-phase, 25 cycles. Static transformers rai se 
the pressure for transmission a long the canal to the other 
stations, where it is reduced to I 170 volts for the three-phase 
trolley ci rcuit. 

There a re to be four reducing stations, about 12 miles apart, 
the most northerly about 6 miles south of Dayton. Station 
No. 2, at Rialto, is complete, an<l is supplying temporarily the 
trolley from 4 miles south of Lockland to Middletown, about 
33 miles in all, and 23 miles in one direction. The remaining 
stations are expected to be ready <luring the current year. 

TIIE STATION BUILDINGS 

The station s are fireproof buildings of uniform construction, 
of one story an<l basement with flat roofs, an<l are 60 ft. x 25 ft . 
inside. The main story is 18 ft. high and the basement 7 ft. 
high . Station No. 1 also contains another room, 33 ft. x 30 ft., 
built against one end of the standard station building and of 
similar construction, in which is placed the motor-generator 
set. 

In all the buildings the foundations are of gravel concrete, 
moulded in place; an<l the walls are brick, carried 2 ft . above 
the roof an<l fini shed with tile coping. The main floors consist 
of flat arches, 12 ft. square, betv,1een steel 12-in. I -beams, and 
a re of gravel concrete reinforced with No. 10 gage-expanded 
metal. The roofs are of the same construction, 4 ins. thick, 
an<l covered with prepared felt and asphalt roofing. The base
ment floors are concrete an<l are drained by tile sewers , which 
also receive the water from a tile extending around the outside 
of the foundation footings. 

To secure partial insulation from ground a covering floor of 
narrow white oak is laid 2 ins. above the concrete floors of the 
transformer rooms with openings for ventilating the space 
below it. 

In all stations the static transformers are set upon the con
crete main floor, which was stiff enough to carry them without 
app reciable deflection after harden ing five weeks. The motor
generator set in No. I is set on a gravel concrete pier extend
ing from the level of the building footings to the main floor, 
and a similar foundation is provided for another unit to be 
added later. 

STATION EQUIPMENTS 

At Station No. I the 4200-volt, three-phase transmission line 
runs to two 150-kw, 60-cycle, oil-cooled transformers, the sec-
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PLAN AND SECTION S OF SWITCHI NG L OCO MOTIVE 

ondaries of which are connected by the Scott method tor two 
phases. There is another like transformer set and wired so it 
can be connected in place of either of the others in case of 
trouble. All are protected by low-equivalent lightning ar
resters, with reactance coils and fuse switch circuit breakers in 
the primary leads. 

ling a 300-kw, 390-volt, three-phase, twenty-five cycle com
pound-woun<l generator. 

The starting motor for the set is a 40-hp, two-phase induc
tion motor, connected to the pulley overhanging the outer 
bearing of the large motor by an endless leather belt, IO ins. 
wide by 5-16 ins. thick, arranged so it can be thrown off after 
starting. This is a liberal starting motor and holds the larger 
unit steadily at speed so synchronizing is very easy. The 

These transformers supply a 450-hp, 390-volt, quarter-phase 
synchronous motor, which drives through a flexible shaft coup-
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exciter is a 15-kw, 125-volt continuous-current generator , 
belted to the large uni t. T he starting motor and exciter do not 
show in the illustra ti on, as they could not be got within the 
fi eld of the camera; the nearer machine is the 450-hp syn
chronous motor. 

T he switchboard for thi s apparatus consists of two marble 

and pass over and along the a isle behind the circuit breaker 
rack, where the insulated wires are connected to them by brass 
"T " clamps. 

W here the aluminum cables leave the building they pass 
through the centers of 12-in. vitrified tiles set in the wall and 
proj ecting both sides, the inner ends of which are closed by 

discs of ¼ -in. pla te glass strung upon the 
wires, the downward inclination of which 
makes the plates r es t against the ends of 
the tiles. Outside the building are steel 
brackets with inclined roof and gutter to 
protect the lines from drip and icicles. The 
roof is tinned and made smooth as possi
ble to reduce the accumulation of snow. 

Two ground plates of No. 12 sheet cop
per, each 4 ft. squa re, are buried one at 
each end of the station, and are brazed to 
each end of a No. 0000 copper conductor, 
which runs into the transformer room and 
along one side of the same just above the 
floo r in plain view. Each static inter
rupter. lightning arrester and transformer 
case is connected by a No. 6 copper wire 
running under the wooden floor to the 
g round wire, so that both ends of each 
connection are in plain view. A similar 
arrangement is used in all the other sta
t ions. 

J NT E IU O R OF S L' DS'L \TION N O. 1, SH O W ING R,\IS I NG T RANSF O R l\IERS A N D 
H I GH TENS IO N S WITCH BOARD 

Station No.2,at Rialto.maybe described 
as a type, as all the other reducing sub
stations are to be exactly like it. The 
building is of the standard size and 
construction described before. The 
equipment consists of three 150-kw, 

panels, shown in the illustra tion. T he generator panel contains 
a three-phase time limit cir cuit breaker, three ammeters and a 
voltm eter on a swinging bracket with a plug switch to connect 
same to any phase. T he motor panel contains two ammeter s 
and a \'oltmctcr wi th a plug switch, and the usual lamp syn
chronizing device which indicates similarity with the lamps 
dark. Under the motor panel is mounted a polyphase recording 
wattmeter connected to current and pressure t ransformers in 
the 4200-Yolt. three-phase mains, so as to measure the entire 
input of the station. 

T he three-phase generator supplies the Cincinnati t rolley 
section through the temporary feed panel shown beside the 
generator board, and which is to be rep laced by a marble panel 
now building. 

T he principal output of the generator is car r ied to three 
250-kw oil-cooled t ransformers, whi ch ra ise it to 33.000 volts 
fo r transmission along the line. In both primary and secondary 
ci rcuits the transformers are connected in delta and both leads 
of each coil are carried to the switchboards , so that any single 
transformer may be cut out there an<i the line operated by the 
remaining two. I n each of the 33,000 volts leads is connected a 
fu se switch ci rcuit breaker, six in all. separated by marble 
barr iers, and beyond the circuit breakers the delta is fo rmed. 
Each outgoing line then passes through a static interrupter , 
beyond whi~h is connected a low equivalent lightning arrester . 

The 33,000-volt conductors inside the bui lding arc of No. 4 
copper with 16-32-in. rubber insulation and a protecting braid 
and ar e supported not less than 12 ins. apart on porcelain in
sulators like those used on the high-tension line. \\There the 
wires pass through the flo or they are supported at the centers 
of 6-in. vi trified ti les. 

T he 33.000-volt aluminum transmission cables enter the 
building at one end and are suppor ted in a verti cal row against 
the side wall 18 ins. from each other and from the building, 

25-cycle, 33,000-volt to 1170-volt, self
cooling oil transformer s, connected in delta in both 
primary and secondary. T he incoming transmission line 
is connected to a set of three plug switches, from 
which bus-wires run ac ross the top of the circuit breaker rack, 
shown in the illustration, to another set of similar plug switches 
connected to the outgoing t ransmission line. Between these 

EXTERIOR OF SUB-STAT ION NO. 1 

two sets of plug switches the primary taps of the transformers 
are taken off and pass through three fuse switch-type circuit 
breakers, and then through static interrupters to the delta 
fo rmed by the t ransformer primaries. Low-equivalent, type
lightning ar resters are attached to these taps on the line side 
of the circui t breakers. The sub-station contains one marble 
panel for the three-phase feeder to the trolley circuit, having 
1 ammeter and voltmeter, Wurts lightning arrester and expul-
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sion-type fuses. Each sub-station is placed at the middle of the 
trolley section which it is to supply. At the end of each trolley 
section is a section insulator, across which is connected a 
jumper containing a double-pole automatic circuit breaker, 
which is normally closed, making the trolley continuous. 

The object of this arrangement of lines is to secure a con
tinuous transmission line and trolley wire, 
from which any section may be cut out for 
repairs without disabling the system. By 
opening the circuit breakers at both enc.ls 
of a trolley section and opening the sub
switch that section is completely discon 
nected, but this does not interfere with 
operation of any other section. In case 
of trouble in any section of the transmis
sion line the plug switches at both ends 
may be opened, leaving the section dead, 
while the sub-station at the furth er end is 
fed through the trolley circuit from the 
next sub-station south, and in turn sup
plies the transmission line beyond it, so 
that the operation of the system will not 
be entirely suspended. 

TRANSMISSION LINES 

lower one 4¼ ins. x s¼ ins. x 8 ft. , and the upper one 4 ins. x 
5 ins. x 5 ft . 6 ins., and are bolted to the pole 22 ins. apart with 
one ¾-in. bolt each. The lower arm is further supported by 
two braces of ¾-in. x 1 ¼-in. iron 28 ins. long, bent to fit 
against the sides of the pole instead of the face. Between the 
upper and lower arms are struts of yellow pine, 2_½ ins. x 

The 33,000-volt transmission line from 
the transportation company's station No. I 

consists of three aluminum cables laid up 
of seven strands of No. 6 wire, which, 
with a guaranteed conductivity of 62 per 
cent of copper, is equivalent to one No. o 
B. & S. copper conductor. These are ar
ranged in the form of a triangle at the top 
of the poles, as shown in the illustration, 
with one wire above and two below, and 

lNTERIOR OF STATION NO. 1, SIIO \\'I:\'G l\IOTOR-GENERATOR SET 

spaced 30 ins. apart. Several different joints were tried but 
the best success was had with an ordinary laced cable splice 
similar to that commonly used with standard copper conduc
tors, and this was adopted. The cables are transposed spirally 
one-third of one turn every 2 miles. 

The pole line consists of Southern cedar poles, 40 ft. long, 
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FRONT ELEVATION 

2¼ ins. x 22 ins., which support the ends of the upper arm. 
The insulator pins are oak creasoted under high pressure, about 
8 lbs. per cubic foot, so that they are completely impregnated. 
Those in the lower arm are 14 ins. long, while the one in the 
upper arm is 16 ins. long. The shanks are 2 ins. in diameter. 
The insulators are of brown porcelain, Victor type, without 

(; rl .::. lcr, \\' nult:d thus. 

-2 \\".1.nl~(l tl111 s . 1 r..i.:h t n111l 1 Left 

SIDE ELEVATION 

BRACKETS !•OR HOLDING HIGH-TENSION WIRES, SPRING GROVE STATION 

with 7-:in. tops, set about 90 ft. apart on tangents, but owing 
to the large number of curves average 72 per mile. The poles 
are set 6 ft. deep in the ground, but not concreted except in 
special cases where the soil is loose or soft. The distance be
tween the center line of track and the poles is 7 ft. 

The transmission line cross-arms are of yellow pine, the 

gutters, made by the F. M. Locke Company. The outer petti
coat 7 ins. in diameter. The lower wires are supported half
way between the upper and lower arms. 

Along the tops of the poles is carried a ground wire of No. 6 
galvanized B. B. iron, supported upon glass insulators, divided 
into sections one-third mile long and grounded every tenth pole. 
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T he ground connection is not run down the transmission pole 
but runs horizontally from the ground wire to anther pole, 
usually across the canal, down which it is carried and soldered 
to an iron pipe driven 6 ft. into the earth. 

A bout IO ft. under the lower transmission arm two telephone 

l . .., 

metal brushings and thimbles, to distribute the stresses where 
it is necessary for them to exceed 1000 lbs. For straight line 
work the type D. W. galvanized ear is used, and on curves a 
brass clamp ear about 12 ins. long. 

The brackets are of 2-in. extra heavy structural steel tubing 
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9 ft. long, supported by overhead brace 
rods. 

Garton-Daniels lightning arresters are 
connected to each trolley wire every one
half mile, and grounded with No. 6 gal
vanized iron pipes driven 6 ft. in the 
ground. Copper wires were first used for 
the ground connections, but were stolen so 
fast that they could not be depended 
upon. 

The overhead trolley wires are divided 
into sections, each being fed from a sub
station at or near its middle point. 

INTERIOR OF TYPICAL REDUCING STATION (STATION NO. 2) SPECIAL TROLLEY-WIRE FITTINGS 

circuits are carried on a 4¼-in. x 3¼ -in. x 5-ft. cross-arm. 
They are strung with No. 8 n. \V. G. galvani zed B. B. iron 
wire, supported on double pett icoat glass insulators and each 
ci rcuit is transposed on every fifth pole. 

The 4200-volt transmission line from the generating sta tion 
to the transportation company's station No. I is strung of the 
same cable as the 33,000-volt line, and the construction is 
similar in all respect s except that the pins are ¾-in. steel with 
wooden tops, and the insulators are Locke No. I7 glass. 

It was originally intended to eq uip the 33,000-volt line with 
the Locke No. 17 glass insulators ancl steel pins, but it was later 
decided to use the Victor porcelain insulators mentioned above. 
as they were considered more reliable, and the F. 1\1. Locke 
Company filled the order. 

A ll bol ts, washers and cross-arm braces used in the line are 
galvanized. The cross-arm bolts are fitted with a plate washer 
3 ins. square at each end, and the brace bolts in the arms with 
one similar washer. 

OVERHEAD WORK 

The overhead trolley circuit consists of two No. 0000 Gen
eral Electric groove hard-drawn copper wi res, supported 15 ins. 
apart by special double insulated hangers from flexible brackets. 
At curves and over crossings switches span-wi re construction 
is substituted for the brackets. 

The trolley wire hangers were designed and made for thi s 
work by the Ohio Brass Company, and consist, as shown. of 
that company's standard type D. \ V., with the addition of an 
insulator compound spool in a clevis, attached to each side of 
the hanger body, to which spool the span wires are attached. 
T hese double insulated hangers have given very satisfactory 
service except in some long spans ana pull-overs, in which the 
tension exceeded 1000 lbs., where the spools crushed and had to 
be replaced. This is an excessive pressure for the span strand 
upon moulded insulating compound, and to make the insulation 
secure it will probably be necessary to reinforce the spools with 

The trolley is interrupted by section insulators of ordinary 
pattern, with a break 27 ins. long. Around each section insula
tor is a jumper, into which is connected a special automatic 
circuit breaker, made by th e Cutter Electric Company, of Phila
delphia, for this work, and arranged so that excessive current 
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LOCOMOTlVE REPAIR SHOP 

in either wire will open both breakers so that any trolley section 
which becomes grounded or crosses will automatically cut 
itself out of the circuit. 

No auxiliary feeders are used if parallel with the trolley 
wire of the 1170-volt section, but in the 390-volt section in 
Cincinnati an aluminum cable, equivalent to No. 0000 copper, is 
in multiple with each trolley wire 2 miles north and 4 miles 
south of Station No. I. 
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Ultimately the 390-volt section will be of the same length as 
the other section-12 miles-and extend from Lockland to the 
southern terminus, and at Lockland will be placed a set of 
equalizing transformers connected across the 1170-volt, three
phase trolley circuit on one side, and the 390-volt circuit on the 
other side, so that either trolley circuit may feed the other. 
This is designed particularly to hold up the voltage at the 
extreme end of the 390-volt section. These transformers are 
not yet in place, and it was found impracticable to operate at 
the lower voltage to Lockland, which is 6 miles north of sub
station No. I , so the section point was moved 4 miles furth er 
south, making the Station No. 2 at u70 volts feed 10 miles 
through the trolley circuit, which it did successfully. It is 
rather interesting to note that the load upon the three phases 
is almost exactly equal with any number of locomotives in 
operation, and that the drop between the two ove rhead con
ductors is equal to that between either of the same and the 
track, from which it would appear that the conductivity of the 
return circuit is considerably less than for continuous currents. 

ELECTRIC LOCOMOTIV ES 

The original equipment consists of seven four -wheeled loco
motives of mining type, each weighing about 55,000 lbs. Each 
locomotive is equipped with two 80-hp induction motors, delta 
connected, of a normal speed of 720 r. p. m. , rated on a tempera
ture rise of 75 <legs. centigrade above the surrounding atmos
phere for ten hours' run at full load. These are connected to 
the axles through double reduction gearing, and when operat
ing in tandem propel the locomotive at about 3 111. p. h., which 
is the towing speed selected. Either motor alone will propel 
the locomotive at double this speed, but under the State law 
boats cannot be towed at the higher speeds. Each locomotive 
contains three 25-kw self-cooling oil transformers, which re
duce the trolley voltage from 1170 volts or 390 volts to 200 volts 
for the motors. The motor changing switch, similar in pattern 
to an ordinary railway controller, serves to connect the two 
motors in tandem, or connect either one to the line and cut out 
the other or both. When connected in tandem the stator of th e 
first motor is connected to the secondary circuit of the locomo-

END OF LOCOMOTIVE, SHOWING PRIMARY SWITCHBOARD 

tive transformers, its rotor to the stator of the second motor, 
while the rotor of the second motor is closed upon a ventilated 
rheostat built of iron grids. A controller, similar in form to the 
changing switch, serves to vary the resistance of the rheostat 
in circuit and to operate the reversing switches, so that the 
movement of the controller handle in one direction operates the 
locomotive ahead and in the other direction reverses it at the 
middle position of the handle. At one end of the locomotive is 
a plug switchboard, by which the primary connections of the 

locomotive transformers are changed to suit the trolley voltage 
when passing between the high-tension and low-tension sec
tions. To facilitate this change the high-tension and low
tension trolley wires are run side by side for about 100 ft., and 
all four trolley wires are dead-ended, so the locomotive must be 
stopped and the trolleys changed from one pair of wires to the 
other before it can proceed, at whi ch time the switchboard con-

STANDARD LOCOMOTIVE 

nections are changed. Having to dismount to change the 
trolley poles the driver is not likely to forget the switchboard. 

The locomotives were built by the Baldwin vVorks; the elec
trical equipment fo r the same were forwarded by the Westing
house Company to Philadelphia and installed in the Baldwin 
Works. 

The locomotive side frames consist of very heavy cast 
g irders of chann el section, framed across at the ends with 
similar castings. The axles are 6 ins. in diameter with 5-in. 
journals, and the wheels are 33 ins. in diameter, of standard 
railroad pattern, wi th 1¼-in. flan ges and 4-in. tread. 

At the extreme fo rward end of each locomotive is the plug 
switchboa rd , behind that the transformers, then one motor , 
then the cab, with the controllers, then the second motor and 
behind that the rheosta t, which fill s up the rest of the space. 

The locomotives are 14 ft. long, 8 ft. 4 ins. wide, and have 
a wheel base of 7 ft. 

Owing to the large number of low bridges, which it was 
imprac ti cable to raise, the extreme height of the standard 
locomotives \Vas limited to 8 ft. 6 ins. , and the extreme height 
of the switching locomotive, to be used at the southerly end of 
the line in Cincinnati , was made only 5 ft. 6 in s. In thi s last, 
to save head room, the cab was omitted, and a cockpit provided 
for the motorman at the rear end, as in common practice with 
mining locomotives. 

The height of the trolley wi res above the rail varies from 6 ft. 
under some bridges in Cincinnati to 22 ft. over railroad cross
ings, and is ordinarily 18 ft. Under the bridges north of the 
fir st half-mile in Cincinnati the minimum height of the trolley 
wire is 9 ft. 

Each locomot ive is provided with a double hook at the middle 
of each side for the at tachment of the towing rope. In addition 
thereto there are two standard l\'I. C. B. couplers, which may 
be used to pull ordinary railroad freight cars. As it is pro
posed to do a through business, in the course of which freight 
must be transferred from cars to boats, and vice versa, it is 
convenien t to be able to handle cars with these locomotives. 

The locomotives are guaranteed, when operating on level 
track with clean d ry rai ls, to exert the following horizontal 
effort, based on an effici ency of 95 per cent for each pair of 
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gears, and a tractive resistance for the locomotives of 20 lbs. 
per ton and the coefficients of adhesion as stated: 

Co-efficient of adhesion. Hori zontal effort. 
Per cent. lbs. 

25 ........................................ 9,6oo 
20 ........................................ 7,600 
16 ........................................ 6,350 

Starting and running continuously at 3 m. p. h., with the 
motors connected in tandem and developing 40 hp each. T he 

it is proposed to have similar bells made of hard wood boiled 
in paraffine oil, which will be quite as effective and much lighter 
and cheaper. 

The first three cab locomotives have No. 8 United States 
trolley stands with steel poles 18 ft. long. The other three, 
shipped later, have No. 1 United States stands, so that the poles 
may be reversed without walking them around in a horizontal 
plane, as must be done with the No. 8, for in some places the 
track embankment is so narrow and steep that there is not a 

fair path outside the running 
boards of the locomotives. 
The ordinary springs sent 
with the No. l stands proved 
too weak for the long poles 
and great range required, and 
had to be replaced with 
springs of ¾-in. diameter 
steel rod. When swinging 
the poles around in the dark 
the trolley man would some
times carry them around one 
at a time, especially if the 
bank were narrow and he had 
to use one hand to steady 
himself. On several occa
sions while doing this a trol
ley pole was allowed to touch 
th e telephone wires, which 
promptly put the switchboard 
out of business. 

TREATMENT OF CANAL TRACK UNDER LOW BRIDGES, SHOWING CONCRETE RETAINING WALL 

On the switching locomo
tive Larry No. 2 stands were 
tried to save head room, but 
were not able to hold up 
the long poles, so the United 
States No. 8 stands, origi
nally sent with this machine, 
were replaced. Wood poles 

motors when operated in tandem are guaranteed to have prac
tically the same efficiency as direct-cu rrent series motors oper
ating in serie s, and when running singly at full speed of 6 
m. p. h., full load, at So-hp per motor, are gua ranteed to have 
as high an efficiency as direct-current series-wound motors at 
full load. 

T he unusually high voltage largely increased the difficulty 
of insulating the trolley bases. As the locomotive cabs and 
housings are of sheet iron and completely grounded the insu
lation of the bases from each other and from ground must be 
perfect, and the supports strong while the head room is very 
limited. \Vhen received the trolley stands were secured to 
hard wood strips, supported upon other strips crosswise, bolted 
to the cab roof, trusting for insulation to the long surface over 
which leakage must take place. The first hard rain grounded 
both trolleys and disabled the locomotive for the time. To 
remedy this saturated wood blocks smaller than the upper board 
were placed between it and the lower strips, so that the upper 
projected over the blocks all around, and an apron of rubber 
packing was tacked around the edges of the upper boards to 
form a drip, so that its under side and the supporting blocks 
were kept dry. The small carriage bolts which passed through 
the three thicknesses of ,vood were insulated from the cab 
roof by countersinking the heads in the lower strips, filling the 
holes with melted shellac and placing sheet mica and sheet 
rubber packing between the same and the iron roof. This 
raised the trolley stand only ¼ in. and was effective. 

In each trolley rope, about 2 ft. below the wheel, is placed an 
ironclad bell insulator, similar to those used fo r hanging arc 
lamps. This insulation is good, but the ironclad bell weighs 
2 lbs., which is a serious load at the end of the trolley pole, and 

were substituted for the steel poles in the switching motor, be
cause in passing under the low bridges they lie very close to 
the cockpit, and one rainy day a motorman allowed his hat to 
touch one of the steel poles, causing him much discomfort, but 
fortunately no serious injury. The use of wood poles also sim
plifies the problem of insulating the trolley stands from the 
locomotive frame. 

The writer is strongly in favor of wood trolley poles for 
locomotives where the trolley voltage is high enough to be 
dangerous to life, as electric locomotives usually have iron 
housings which are grounded, and a man climbing over them 
can easily come in contact with the long horizontal springs used 
with the ordinary types of trolley stands, especially if the 
springs happen to project before or behind the cab roof. 

Another and more serious danger of high-tension trolley 
circuits using a track return is referred to in the editorial pages 
of this journal in the issue of Aug. 22, 1903. In case the loco
motive becomes insulated from the track by a film of sand or 
dry snow over the rail the whole frame is raised to trolley 
voltage, and as the iron parts are exposed it is dangerous to 
touch. This was the cause of one most distressing accident 
within the experience of the writer. 

TELEPHONES 
Two telephone circuits extend the whole length of the line 

and terminate in a switchboard in the Cincinnati building, into 
which are also connected telephones in the various offices in 
that building. 

One of the two lines 1s used for despatching, and telephones 
connected to this are placed at frequent intervals along the line 
in large wood boxes on the poles. In the connection to each 
telephone and inside the box is a double knife switch1 placed 
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so that the door of the box will knock it open when the same 
is shut, so that all these telephones are disconnected when not 
in actual use, which protects them from lightning a1;1d heavy 
current crosses and avoids overloading the line. Locomotive 
drivers report to the despatcher at all such pole telephones. 
Each locomotive has also a portable telephone with a hook vole, 
which can be attached to the line anywhere in case of trouble. 
The other telephone circuit is used by the freight offices and 
for the general business of the company. 

At places about 6 miles apart both lines are looped to tele
phones with switches on both sides of each telephone, so that 
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FREIGHT HOUSE AT HAMILTON 

the lines may be opened in either direction and trouble located 
between two test stations. · 

BOATS 

The standard boat is 80¼ ft. long exclusive of rudder, 13;/2 
ft. wide and 9 ft. high, measured over all. Most of them are 
decked, leaving a clear height of 7 ft. 8 ins. in the hold. There 
are some open boats for coal, gravel, empty barrels and other 
coarse and bulky freight. 

Loaded to a draft of 3 ft. such boats can carry about 65 tons, 
but in the present condition of the canal bed it is seldom prac
ticable to load deeper than 30 ins., at which they carry about 
50 tous of freight. 

The transportation company has now about twenty service
able boats, acquired with a canal packet company which was 
purchased, and which also included a dry-dock and boat yard 
at Lockland, 12 miles north of Cincinnati, in which the com
pany now builds and repairs boats. There are now three boats 
on the stocks, and the yard is able to turn out about two boats 
per month. The present fleet and yard capacity are altogether 
too small for the business offered, even at the beginning. 

•• 
DEFECTIVE WIRING FOR RAILWAY BUILDINGS 

A source of constant complaint among insurance inspectors 
is the carelessness displayed in the wiring of car houses and 
shops, and even in power plants, where the importance of com
plying with rules should be appreciated fully. Generally speak
ing, the original wiring plant is all right, or, at least, it com
plies closely with the requirements of the 'code, but in the struc
tures mentioned there is a constant demand for temporary work 
in supplying light and power, and sometimes important changes 
are made from the original plans without sufficient considera
tion. It is in work of this kind that the chief trouble arises and 
because of this tendency to resort to makeshifts that inspe~tors 
are required to be ever vigilant. An examination of the note
book of one of these inspectors, who has been engaged very 

largely on railway properties, disclosed a number of common 
defects, most of which might be said to be of li ttle importance 
themselves yet sufficient to cause trouble, and because of the 
frequency of the reports it would seem that those in charge of 
the properties did not realize the danger to which they were 
exposing the structure an<l its contents. Following is a li st o f 
defects noted in incandescent and arc wiring and attachments, 
incandescent lamps, arc lamps, motors and resistance and heat
ers: 

INCANDESCENT WIRI NG AND ATTACHMENTS 

r. Insulation and supports of wires entering building, not 
standard. 

2 . No bushings at entrance, through fl oors and partiti ons. 
3. No entrance fu se. 
4. No entrance switches. 
5. Circuits not fu sed. 
6. Bare fuses. 
7. Bare fuses over co mbustibles. 
8. Bare wire resting on woodwork. 
9. Wire on woodwork throughout. 
10 . Wiring in moulding. 
I I. Not protected against mechani cal injury. 
12. Concealed in places. 
13. Carrying capacity too small. 
14. Smaller than No. 14 used. 
I 5. Wires too close together. 
16. Twisted pair used for light cirrnits. 
17. Flexible cord used throughout. 
18. Cluster lighting use d. , 
19. Wires in danger of contact with oth er wires. 
20 . Wires exposed to moi sture. 
2 1. Switches broken and unapproved. 
22. Fused rosettes not approved. 
23. Insulators for wire supports not approved. 
24. Pit wiring not in conduit. 
25. Joints not approved. Not taped in places. 
26. Connections to troll ey in building not approved. 
27. Wires in contact with trolley not approved. 
28. In contact with iron-work, piping, etc., not appro ved. 
29. Unguarded incandescent lamps in contact with woodwork 

and combustible materials. 
30. Unapproved lamp socket s. 
31. W iring could touch fl oor in case of break. 
32. Wires stapled or strapped to woodwork. 
33. Arc wiring small er than No. 12. 

34. No fu ses fo r arc circuits. 

INCAN DESCENT LAMPS 

I. Sockets not weather-proof. 
2. Lamps in pits, storerooms and other points in contact with 

combustible material, without wire guard to protect same. 

ARC LAMPS 
1. With out outer globe. 
2 . Without any globes. 
3. Single globes without wire netting. 
4. Not properly fu sed. 
5. In position to be constantly struck by trolley poles. 

l\IOTORS 

1. Dirty and, in in stances, covered with oil. 
2. In pits in woodwo rkers, surrounded by shavings. 
3. Wiring fo r same on fl oo r unprotected and in wood mould-

ings. 
4. Canopy switches unapprove d. 
5. Open fuses unapproved. 
6. No drip-pans provided. 
7. Under-load switches not provided. 
8. Several instances of no fuses or circuit breakers. 

RESI STANCE AN D HEATERS 

1. W ater resistance not approved. 
2. Regular cast-iron grid resistance resting on combustible 

fl oor-covered in instances with combustible material s. 
3. Wiring to resistance res ting on floor and otherwise unpro

tected. 
4. W ire spi rals on insulators on wood fram e not approved re

sistance. 
5. Resistance mounted in merry-go-rounds and the like shoul d 

be enclosed in fireproof box. 
6. H eaters made of spirals, on wood frame, not approved. 
7. H eaters mounted on wood surface and in proxi mity to com

bustibles, unapproved. 
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THE CONESTOGA TRACTION SYSTEM 

T he city of Lancaster, Pa., and the surrounding country 
within the boundari es of Lancaster County enjoy excellent 
transportation fac ilities through the establishment of the elec
tric railway system operated by the Conestoga Traction Com
pany. T hi s section of the country was almost entirely without 
transportation fac ili t ies prior to the construction of the elec
tric lines, and, consequently, a great change has been wrought 
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in the last few years. Indeed, much 
of the prospe rity of this region may 
be rightly attributer! to the advan
tages afforded by the establi shment 
of this comprehensive system of 
electric rail\\"ays. 

The city of Lancaster is the cen
ter of the system, the lines radiating 
for a distance of 20 miles in all di 
rections, \\"ith numerous branches, 
forming a network covering the 
entire county. Some of the points 
reached are of considerable local in
te rest and importance, Lititz, for 
instance, being the headquarters for 
the l\loravian settlement, and con
taining a fine church edifice and 
seminary of that denomination. 
Lititz Springs have more than a 
local reputation, because of the 
curative powers of the waters. This 
resort is in a beautiful park of about 
7 a-:rcs, and is visited by large num
bers of people of that section. Eph
rata is the headquarters for the 
Seventh Day Baptists of Lancaster 

and the surrounding counties, and has several fine buildings 
owned by that sect. The town is located along the foot of the 
E phrata H ills, 15¼ miles by trolley from Lancaster, and is 
r eached through a very picturesque country. It is also famous 
as a health r esort, and has a beautiful park and picnic grounds. 
The State Normal School, located at Millersville, has 1000 

pupils. Manheim, which was settled by Baron van Stigel, is 
another important point. Here the Feast of Roses is cele
brated each year, and is an event of considerable importance 
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TRANSFORMER HOUSE 

throughout that region. 
The traction company is par

ticularly fortun ate in having sev
eral very attractive parks, picnic 
grounds and pleasure resorts 
along its lines in the immediate 
v1cm1ty of Lancaster. Rocky 
Spring is probably the best known 
of these. It is situated on Con-
estoga Creek, and enjoys one of 
the most beautiful locations in the 
State. It comprises about 45 
acres, and has a theater with a 
seating capacity of 2000 persons, 
a dancing pavilion, a large merry
go-round and several other at
tractions and buildings such as 
are usually found in resorts of 
this character. The park is not 
owned by the railway company, 
but is in the hands of friendly in
terests, and an arrangement has 
been made for operating har
moniously. Chickies Park is an• 
other beautiful spot, and contains 
90 acres of woodland, situated on 
a bluff 300 ft. above the Susque
hanna River, and overlooking the 
famous Donegal Valley. This 
park is reached from all points 
along the lines of the Conestoga 
Traction Company, and during 
the summer season cars are run 
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to it on a half-hour schedule. Lan
caster City itself has a population 
of about 45,000, and the county, ac
cording to the census report of 1900, 
contains 159,241. Last year the 
company carried 5,500,000 passen
gers, and also did considerable light 
freight and express business. This 
is a very prosperous community, 
and Lancaster County claims to be 
the wealthiest agricultural section 
of the United States. The freight 
business consists principally in " 
handling agricultural p r o cl u c t s, 
cigars, tobacco and milk. The 
company for some time has oper
ated a freight car between Lancas
ter and Columbia, making regular 
schedule trips. Small packages are 
also carried on combination express 
and passenger cars. 

At the present time all of the 
light and power interests as well as 
the railway lines in Lancaster 
County are controlled by the Lan
caster County Railway & Light 
Company, which is a holding cor
poration chartered under the laws 

MAIN SWITCHBOARD AT ENGLESIDE POWER HOUSE 

of New Jersey. Through its ownership of the securities of the 
Conestoga Traction Company, Lancaster Gas Light & Fuel 
Company, Edison Electric Illuminating Company and the 

LIGHTNING ARRESTERS 

Columbia Electric Light & Power Company, this corporation 
controls the electric railways and electric lighting of Lan
caster County and the only gas company in Lancaster City, 
thus virtually securing a monopoly of the lighting, power and 

transportation service of the entire community in the di strict 
served. A brief resume of the operations in this territory and 
the successive steps which finally culminated in the formation 
of the present system and its development, will be of particular 
interest at this time, in view of the recent changes in the con
trol and personnel of the management. 

The Edison Electric Illuminating Company has been furnish
ing electric power and light in the city of Lancaster since 1889, 
and now has a contract for lighting the streets as well as a very 
large commercial patronage. It has also acquired, and now 
utilizes, the 400-kw distribution plant of the Lancaster Electric 
Light, Heat & Po,ver Company, which was formed as an inde
pendent company. The Columbia Electric Light & Power Com
pany occupies a similar position in the borough of Columbia to 
that of the Edison Company in Lancaster, furni shing all the 
current for commercial service and also having a contract for 
lighting the streets of the borough, as it is the only electric light 
company of that place. The Lancaster Gas Light & Fuel Com
pany furnishes all of the illuminating and fuel gas used in the 
city of Lancaster. 

The Conestoga Traction Company was organized Dec. 12, 
1899, and it now controls, through ownership of securities and 
by lease, the following electric railways in Lancaster County: 

Lancaster City Street Railway, into which the Lancaster & 
Millersville Railway, the West Encl Street Railway, and the 
East End Street Railway were merged, 17.12 miles of track. 

Lancaster & Columbia Railway, 9.16 miles. 
Lancaster & Lititz Electric Railway, 10.10 miles. 
Lancaster, Mechanicsburg & New Holland Railway, 23 miles. 
Columbia & Donegal Railway, 5.67 miles. 
Columbia & Ironville Street Passenger Railway, 3.59 miles. 
Lancaster, Willow Street & Strausburg Railway, 11 miles. 
Lancaster, Petersburg & Manheim Railway, 8 miles. 
Ephrata & Adamstown Railway, 8 miles. 
Lancaster & Rocky Springs Railway, 5 miles. 
Lancaster & York Furnace Street Railway Company, 12 

miles. 
The latest acquisitions include the Ephrata & Adamstown 

Railway and the Lancaster & Rocky Springs Railway, both of 
which were completed last year and leased by the Conestoga 
Traction Company. 
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The Ephrata & Adamstown Railway-extends from Ephrata 
Borough to Adamstown, and the construction of this road com
pletes a through line of electric railway from Lancaster to 
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center of Lancaster to Rocky Springs Park, which has already 
been mentioned, and is intended principally for accommodating 
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Reading. From Adamstown to Reading the railway will be 
owned by the United Traction Company, of Reading, and work 
on this sec tion has been about completed. The route from 
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During the last year the Lancaster & York Furnace Street 
Railway Company has made considerable progress with the 
building and equipping of an electric railway from Millersville 
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PLAN OF WIRING, SHOWING UNDERGROUND SUBWAY CONNECTING SWITCHBOARD OF POWER HOUSE WITH 
DISTRIBUTION SYSTEM 

Lancaster to Adamstown, a distance of 23 miles, is now fully 
completed and in operation, but it is expected that when the 
other end of the line is opened the traffic will be much heavier. 

The Lancaster & Rocky Springs Railway extends from the 

to York Furnace, which will traverse the southwestern part 
of Lancaster County, and will form an important feeder to the 
Conestoga system. This line is controlled under contracts 
providing that the Conestoga C~mpany shall carry the passen-
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gers between Millersville and Lancaster City, and also furnish 
current for the operation of the entire line to York F_urnace. 
It is also proposed to operate a line between Lancaster and 
Mt. Joy, by way of Roherstown, which is projected by an inde
pendent company. 

Several of the lines here mentioned are constructed along 
township roads, which are controlled by the company through 
leases of a perpetual character. These include the Lancaster & 
Columbia Railway, which is built along the Lancaster and Sus
quehanna Turnpike, the Lancaster, Mechanicsville & New 
Holland, the Lancaster & Lititz, the Lancaster & Manheim, 
and the Lancaster & Millersville, which follow the respective 
turnpike roads of these districts. 

The original companies which were consolidated in this 
system had a checkered career. The Lancaster City Street 
Railway Company, which formed the nucleus of the present 
organization, was incorporated Nov. 28, 1883. The next line 
to be projected was the East End Passenger Railway Company 
in 1886, and the West End Passenger Company at the same 
time. The West End Street Railway Company was incor
porated two years later. 

The first extension of the Lancaster City lines was made 
when the Lancaster & Millersville Railway Company was 
formed in 1890. This was followed a year later by the Lan
caster & Columbia Railway Company, and about the same time 
by the Columbia & Ironville Street Passenger Railway Com
pany, and the Lancaster & Strausburg Railway Company. The 
Columbia & Donegal Railway Company was formed early in 
1893, as was also the Lancaster Traction Company. The Lan
caster & Lititz Electric Railway Company was not established 
until 1894, and the Lancaster & New Holland Railway Com
pany was projected the same year. 

Meanwhile, the Pennsylvania Traction Company was or
ganized, July 19, 1893, with a view of consolidating in one 
system the several companies here mentioned. Before this 
time, however, the work of merging and transferring these 
properties had begun. The East End Passenger Railway 
Company and the Vv est End Passenger Railway Company had 
been absorbed by the Lancaster City Street Railway Company 
in 1890, and the Lancaster & Millersville Railway Company 
was leased to the West End Street Railway Company early in 
1892, the latter corporation in turn being merged in the Lan
caster City Street Railway Company before the end of the year. 
In 1894 the Lancaster Traction Company and the Lancaster 
City Street Railway Company were leased to the Pennsyl
vania Traction Company, as were also the Lancaster & Colum
bia Railway Company, the Columbia & Ironville Street Pas
senger Railway Company, the Columbia & Lititz Electric Rail
way Company, the Lancaster & Terre Hill Street Railway 
Company, and the Lancaster & New Holland Railway Com
pany, th us consolidating all the existing traction interests of 
the county under one management. 

The Pennsylvania Traction Company, however, became in
volved in financial difficulties, and on Nov. 30, 1896, William B. 
Given was appointed receiver of the entire property by the 
Circuit Court of the United States for the Eastern District of 
Pennsylvania. After passing through foreclosure proceedings 
the entire property was reorganized and acquired by a syndi
eate comprising the Conestoga Traction Company, which was 
incorporated on Jan. 16, 1900, with a capital of $4,000,000. 

This company has since been engaged in developing and im
proving the property, and during the last few yea1\ has ex
pended large sums for power house, sub-stations and equip
ment, rolling stock and extension and improvement of lines. 

The fact that the roads follow the highway prevents the 
operation of the interurban lines at high speeds. The company 
during the last two years has rebuilt a large part of the road
bed and overhead work, with the view of securing better con
st ruction and material, and establi shing a uniform stamlard, so 

that the entire system is now in excellent condition. T he 
average grade is only 2 per cent, and the highest maximum 
grade, which is on the Donegal division, is 8 per cent. L ate 
addi tions to rolling stock are all standard equipments, and the 
old cars have been brought up as nearly as possible to present 
standards by introducing improvements, and in some cases by 
practically rebuilding them. 

The most important improvement undertaken by the com
pany was in the construction of a new power house and the re
arrangement of its transmission and distribution systems. The 
old systems had several generating plants scattered throughout 
the county, but it is now proposed to generate all the current 
used for lighting, power and railway operation in one main 
power house and establi sh sub-stations at convenient points for 
transforming and distributing it. 

MAIN POWER PLANT 

The new power house is located at Engleside, in Lancaster 
County, on the banks of the Conestoga Creek, just outside -of 
the city of Lancaster, and was designed with a view of fur
nishing sufficient current to operate all the railways and light
ing of Lancaster, Columbia and other points in the county. 
The structure is of stone and brick, and is divided into boiler 
and storage room and an engine room by means of a brick wall 
running through the building. At the extremity of the division 
wall is a chimney, 175 ft. in height and 96 ins. in diameter. 
It is a self-supporting steel plate structure. Diagrams are 
presented herewith showing the general layout of the plant, 
the arrangement of the boilers, superheaters and engines and 
the piping system, also the details of the wiring system. 

The boiler section contains four 520-hp Babcock & Wilcox 
boilers, arranged in two batteries, designed for a working pres
sure of 160 lbs. The boilers are hand fired. Coal bunkers 
have been arranged immediately in front of the boilers, and 
coal will be dropped into these bunkers from cars which are 
run into the power station on heavy trestle work immediately 
over the coal bunkers. An abundant water supply is always 
assured from Conestoga Creek. The steam plant includes a 
Green economizer, having 9792 sq. ft. of heating surface, one 
\i\Torthington horizontal duplex jet condenser, 18 ins. x 22 ins. 
x 18 ins., two 12-in. x 7-in. x 10-in. Worthington horizontal 
duplex outside-center packed brass-fitted pumps, and one 4-in. 
\i\T orthington hot water meter, designed for a working pressure 
of 185 per square inch. 

ENGINE ROOM 

In the engine room provision has been made for three units, 
each comprisi ng a 1000-kw alternator, directly driven by a 
1500-hp engine. Two of these units have already been in
stalled, and space has been provided for the third. 

The engines are of the Rice & Sargent horizontal cross-com
pound condensing type, and were designed to utilize steam 
superheated to a temperature of 650 degs. to 750 degs. The 
cylinders are 26 ins. and 50 ins. in diamter by 48-in. stroke. 
They operate at 94 r. p. 111. , and the fly-wheels are 18 ft. in 
diameter, weighing 100,000 lbs. The boiler pressure is 150 lbs. 
T he high-pressure cylinders on these engines are provided with 
poppet valves and with a special valve gear which, it is claimed, 
embodies some features of simplicity not possessed by similar 
engines abroad operating these valves. The clearance which 
usually in poppet valve engi nes is two or three times as much 
as in the Corliss type, in this case has been reduced to about 
the same figure without introducing any disadvantageous con
ditions. The poppet valves are so designed that they remain 
tight whether operated under saturated or highly superheated 
steam, the expansion of seat and valve being so balanced as 
to produce this effect. . 

There are a number of special features un ~·\1e high-pressure 
cylinder designed to overcome any difficulties which might be 
experienced in ordinary constructi on by the use of the high 
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temperatures, including the arrangement of packing for piston 
rod and valve stems, co1rstruction of the piston and its packing 
and the design of the cylinder. 

The principal feature of the engine, however, is the inter
mediate receiver, which has two functions;· namely, to dry and 
superheat the steam passing from the high-pressure cylinder 
to the low, and to remove a portion of the superheat from the 
high-pressure cylinder, and give it up to the low-pressure 
cylinder. Dy this means the temperature in the high-pressure 
cylinder is kept down to a point which does not cause trouble 
from the defective lubrication or otherwi se, and the tempera
ture in the low-pressure cylinder being correspondingly raised, 
the efficiency of this cylinder is very much increased. To this 
end the main steam line is brought to the intermediate re
ceiver before going to the high-pressure cylinder, and the re
ceiver is provided with a valve which automatically by-passes 
a portion of the main steam through the coils of the receiver, 
where the superheat is taken from it, and the steam is then re
turned to the main steam line; mixing with the highly super
heated steam and reducing its temperature. This reduction of 

sets of coils meet the steam is taken out in a highly super
heated condition. The obj ect of this r eve rsal of circula tion is 
to protect the lower coils from burning out. If the hottest 
steam were allowed to be present in the tubes exposed to the 
hottest gases, the tubes would soon burn out ; whereas, by pro 
tecting them with cooler steam th e li fe of these coils is indefi 
nitely prolonged. 

The furnaces of these supcrhcatcrs are arranged to ensure 
that the gases be thoroughly burned in a large firebri ck com
bustion chamber immediately behind the grate, after whi ch 
they are forced through a passage of fire-brick from the back 
to the front of the superhcatcr, and there admitted to contact 
with the coils. In this way no flame is a llowed to reach the 
tubes, and th ey arc simply surrounded with hot gases in such 
a way as best to utilize the heat which these gases contain. 

T es ts o f the superhcatcr in active service have shown a 
very high effici ency, and the use of a separate furnac e which 
can be operated to adv~ntagc g ives not only very high effici ency 
of operation but also permits the superheat to be very exactly 
adjusted to the temperature at which, it is estimated, the best 
results may be secured in any particular case. 

The speed of the engines may be controlled from the switch-

· Crment J.'loor l ........ '1~t 
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PLAN AN D SECTIONS OF STAN DARD SU B-STATIO NS 

temperature is greater for the late cut-offs than for the early 
ones. It was found that it was not possible to operate with late 
cut-offs at such high superheat as with early cut-offs-say 1-5 

stroke or 1-6 stroke. The temperature in the low-pressure 
cylinder varies exactly in the opposite direction; that is, when 
the load is heavy, the 10\v-pressure cylinder gets a higher super
heat than when the load is light. This is possible, because at 
heavy loads the receiver pressure is higher, and, consequently, 
the temperature range in this cylinder is greater, permitting 
of a higher superheat. 

The low-pressure cylinders are also provided with special 
packing pistons, etc., to utilize the temperatures .met with, 
although this is not so necessary in the low-pressure cylinder 
as in the high. The valves and valve gear of the low-pressure 
cylinder are of the usual Rice & Sargent construction. 

The Schmidt direct-fired superheaters are used with indc
dcpcndent furnaces. The superheaters in general consist of 
coils of steel tubes, arranged so that they have absolute free
dom of expansion and contraction, and all joints are kept out 
of contact with the flame or hot gases. These coils are secured 
to steel manifolds, which take the steam from the boiler, lead it 
to the tubes, and take it from the tubes to the engine. 

The vital principal in this arrangement is the manner in 
which the steam is circulated through the two sets of coils, 
upper and lower. The upper set being of comparatively low 
temperature, the steam flows in them contrary to the flow of the 
gases; that is, the coldest steam meets the coldest gases. In 
the lower coils the circulation is reversed; that is, the coolest 
steam meets the hottest gases, and at the center where the two 

board so that they may be regulated to take equal loads when 
the t,vo alternators are operating in parallel. 

E LECTRICA L EQUIPMENT 

The generators are of the \Vestinghousc engine type, with 
rotating fi eld, the rotating part being built upon a spider and 
arranged to be pressed upon the engine shaft, and thirty-two 
poles, designed for operation at 25 cycles, three-phase, develop
ing rooo kw at 7500 volts under normal conditions. The ex
ternal frame is in a horizontal plane, and is movable parallel 
to the shaft to allow access to both field and armature winding. 
The field is designed so that the entire magnetic circuit shall 
pass through laminated sheet steel , and the pole pieces and 
field winding are especially proportioned so as to reduce the 
armature reaction and self-induction. The field coils are wound 
with strap on edge, and the armature winding also consists of 
strap-wound coils formed and insulated before being placed 
in the slots. and capable of with standing a breakdown test of 
5000 volts alternating current. 

A load of 251 amps. per terminal at 2300 volts and at 100 

per cent power fa ctor may be thrO\,vn off. an<l the pressure will 
not ri se more than 8 per cent, the speed and excitation remain
ing constant. The machine is capable of operation for twenty: 
four hours at full load with a ri se in temperature not to exceed 
40 dcgs. C., and at 25 per cent rise not to exceed 50 dcgs., 50 

per cent overload bringing the ri se up to 60 <legs. 

TRANSMISSION AND DISTRIBUTION 

Alternating current is used for lighting, power and railway 
work. It is taken from the main power hous·e and transformed 
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into direct current by means of rotary converters, and utilized 
for incandescent lighting throughout the city of Lancaster. 

L\:\I PETER P LANT FO R STR.-\SBU RG LT:\" E 

The alternating current from 
the power house is also used 
to operate induction motors, 
located in the fac tori es in and 
about Lancaster. T he g reater 
part of the po,ve r, however, is 
di stributed th roughout the 
county fo r the operati on of 
ra ihvay lines. 

Luilding about 30 ft. from the main power house. Here it is 
connected with \Vesti nghouse oil-cooled transformers , stepping 

NEFFS\'JLLE STAT ION 

up the voltage to 10,000 volts, 
then passing through high
tension circuit breakers and 
from there conductors are car
ried through ·a 12-in. wall to 
the lightning . arrester roo1)1, 
which is entirely separate from 
the transformer house, and 
thence out on the line to be 
transmitted to the sub-stations, 
and distributed to the trolley . 
feeders. 

SUB-STATIONS 

Sub-stations have been es• 
tablished at Lampeter, Me
chanicsburg, Neffsville, Co
lumbia, Reamstown and in the 
old power house and car house 
at Lancaster. The company 

The generat ing station and 
the transforming apparatu s 
a re housed in independent 
lrnildings, each des igned fo r 
it s parti cular purpose. T he 
leads from the generators are 
carried to the S\\'i tchLoan1 
th rough non-automati c circuit 
breakers, which are d irect ly 
connected to the bus-La rs, and 
from the bus-bars through au- O R ANGE STREET SWITCHBOARD also has a portable sub-station, 

TE:\IPOR. \ RY PL\XT xr CA R HOUSE SIX PANEL SWITCHBOARD AT l\1ECHANICSBURG 

TYPI C.\L S UB-STATION EQUIPl\IENTS 

tomatic circui t breakers to the feeder switches, and from there 
are car ried through an underground tunnel, supported on petti
coat insulators to the t ransfo rmer house, which is in a separate 

which has been found to be a valuaLle adjunct, the equipment 
of which is fully illustrated herewith. 

The main railway sub-station is l{)cated in the center of the 



NOVEMBER 7, 1903.] STREET RAILWAY JOURNAL. 

eity of Laneaster, an<l is known by the name of the car house 
sub-station. It eontains three 300-kw rotary eonverters, a lso 
a belted 350-kw, two-phase, 3000-alternation, double-current 
generator, with the necessary transformers an<l switchboards 
to control the feeder cireuits. The Orange Street sub-station is 
1,½ miles from the po,.,,er house an<l eontains two 300-kw 
rotaries. Loeate<l at Columbia, Pa., is the Co lumbia sub-

, !Mile, 
Miles of Track from Sub-station; Number: 1 Track to from 

Lancaster to :d Size~ f Mac hines l~----------1 ~~~: 

Car-barn sub-sta-
tion -tbree, 3oo- City Lines r8.r8 miles I 

Near ends o~ all kw rotaries . Rocky Springs 4.64 miles I 2 
suburban lines Orange St. stat10n Millersville 5.07 miles r ,½ 

-two 300-kw ro-
taries. 

4.92 miles from . 5.2 r miles to Lititz 
Laneaster-Cen- Neffsv1lle, r-200 kw 8.01 miles to Manheim 
ter Sq. to ...... 

7.22 miles from 
Lancaster-Cen- Lampeter,1-20okw 4.74 to Strasburg 
ter Sq. to ..... 

6 

5 

10.62 miles from 
Laneaster-Cen- Columbia,2-20okw 6-5° to Marietta 1 r 

2. 00 Columbia Belt Line ter Sq. to .... 
7.87 miles from h b 

Lancaster-Cen- Mee anics urg, 7.33 to Ephrata 
1-250 kw 5.56 to New Holland ter Sq. to ..... 

3.33 miles from Reamstown, 4_67 to Adamstown 
Ephrata to... 1-300 kw 

9 

20 

station, whieh eontains two 200-kw, three-phase, rotary con
verters, with the neeessary transformers an<l switchboard. The 
sub-station at Neffsville feeds the Lititz and Manheim lines, 
an<l contains a 200-kw rotary with the necessary step-down 
eonverters, eireuit breakers an<l arresters. A similar sub
station is loeated at Meehaniesburg of 250-kw eapacity, to fee<l 
the Ephrata an<l New Holland lines. A 200-kw rotary sub
station is also loeate<l at Lampeter, which is operated in con
neetion with the Strasburg line. 

The eompany's portable sub-stati on of 250-kw eapaeity with 

is now controlled by a 10,000-volt oil-cireuit breaker mounted 
on two marble slabs baek of the other switehboar<ls. The old 
300-kw <louble-eurrent maehine will later replaee the tempo -

ROTARIES AT COLU~lBlA 

rary equipment at Reamstown. A ll the eleet rieal apparatus for 
the main powe r house an<l sub-stations was furnished by the 
\Vestinghouse E leetric & Manufacturing Company. 

The aecompanying table shows the size of eaeh of the 
rota ries employed, the name of eaeh sub-station and approxi

mately the number of miles of traek feel by 
each one. The feeders from all the sub
stations run into the bus-bar a t the ear house, 
and a ll run in parallel with the three machines 
in the car house station. The average loa<l at 
the power house <luring the morning is about 
700 kw to 900 kw, and sometimes there is a 
demand fo r 1200 kw to 1300 kw for a short 
time. In the afte rnoon the loa<l wi ll average 
500 kw to 600 kw on each maehine, and 800 kw 
to 900 kw in the evening, with all the lights on. 
T here a re sometimes demand s of 1200 kw on 
eaeh generator. 

The distance from Lancaster to the prineipal 
points reached are: 

::\fi les 
Ephrata .............. .. ..... 15.20 
Adamstown .. , ............... 23.1 I 
New Holland ..... , .......... 13.46 
Lititz ................ , . . . . . . ro. r 3 
Manhei m .................... 10.93 
Strasburg . . . . . . . . . . . . . . . . . . . 11.96 
Columbia . . . . . . . . . . . . . . .. . . . . I 1.46 
1\f arrietta . , . . . . . . . . . . . . . . . . . 16.69 

ROLLING STOCK 

TRANSFORMER COMl'ARTi\lENT, ORANGE STREET SUB-STATION 

During the last two years the eompany has 
en<lea vore<l to stancla r<li ze the c<ptipment 
throughout, and mueh of the rolling stock 

has bee11 overhauled with thi s in view. T he cars for the 
several lines differed considerably in many partieulars, the 
equipment eompri si ng half a dozen different types and nea rly 
all the prominent manufacturers being represented among- the 

step-down eonverters, eireuit breakers and arresters , ean be 
utilized at any point on the road where there is an unusual 
demand. This station is now operating on the Ephrata and 
Adamstown line. It i1as a 250-kw rotary, and the high tension 
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builders of the cars. A recent inventory showed that the com
pany had forty-eight closed cars, ranging from 24 ft to 41 ft. in 
length, 32 open cars, 25 ft. to 36 ft. long, nine work cars and 
snow plows, and nine ballast trucks. The latest equipments 
include semi-convertible and open cars of the Bnll pattern. 

PO RT.\BLE Sl'B-STXH ON 

T he company's semi-convertibles include fo ur combination and 
eight passenger cars. These a re 41 ft. long over all, and each 
car is equipped with four 30-hp \Vestinghouse motors, K-12 
controllers, electr ic heaters, elect ric headlights and Christen
sen air brakes. The general dimensions of the two semi-con
ve rtible cars recently ordered fo r the Lancaster & Rocky 

SWITCHBOARD I N PO RTABL E SUB-STATION 

Springs division are as fo llows: Length over end panels, 28 
ft.; over crown pieces, 37 ft. 5 ins.; width over sills, 7 ft. ro_½ 
ins.; over posts at belt, 8 ft. 2 ins.; sweep of posts, r ¾ ins.; 
center posts, 2 ft. 8 ins. ; side sill, size, 4 ins. x 7¾ ins., plated, 
¾ in. x 12 ins.; end si lls, s¼ ins. x 6.¼ ins.; thickness of corner 
posts, 3¾ ins., of side posts, 3¼ ins. The inside finish is in 
natural cherry with decorated birch ceilings. The cars are 

mounted on Brill 27-G trucks, with 4-ft. wheel base, 33-in. 
wheels, 4-in. axles, and are equipped with four 30-hp motors 
and K-12 controllers. The general dimensions of the four 
ten-bench open cars are as follows: Length over crown pieces, 

ROTARY IN PORTABLE SU B-STATION 

28 ft. 8¾ ins. ; center corner posts over crown pieces, 4 ft.; 
width ove r sills, 6 ft. 6 ins.; over posts at belt, 7 ft. 4.½ ins.; 
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TRANSFORMERS AND LIGHTNING ARRESTERS 

sweep of posts, 5 ins.; centers of posts, 2 ft. 8 ins.; side sills, 
size, 3¾ ins. x 7 ins., plated, .½ in. x 7 ins.; thickness of corner 
posts, 3¥8 ins.; outside posts, 2¾ ins. These cars have cherry 
and ash finish and decorated birch ceilings. They are mounted 
on Brill 21-E trucks with 7-ft. wheel base, 33-in. wheels, 4-in. 
axles, and are equipped with two 30-hp motors and K-ro con
trollers. 
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FIREPROOF CARS ON THE CENTRAL LONDON 

Announcement was made in thi s paper last year of the 
decision of the Central London Underground Railway Com
pany to adopt motor cars in place of locomotives. The change 
was made partly to avoid vibration, due to the uncushioned 
weight of the motors on the axles of the locomotives and 
partly to secure better acceleration. The old locomotive train 

cars and four trail cars, and equipped with the type-1\1 con
troller system, have been on trial on the Central London Rai l
way for the past eighteen months, and have been adopted as 
standard for the future operation of the line, except that as a 
rule five trail cars will be used with two motor cars to make 
up a train. 

The motor cars are equipped with two I 25-hp motors, sup-
plied by the British Thomson-Houston Company. Doth 

TRAIN OF FIREPROOF CARS ON THE CENTRAL LONDON 

had a maximum acceleration of 1.4 ft. per second per second, 
and an average acceleration of 0.7 ft. per second per second, 
while with a motor-car train, consisting of two motor cars and 
five trail cars, the maximum acceleration could be increased to 
2¼ ft. per second per second, and the average acceleration to r 

CO~TROLLER AND BRAKE MECHANISl\1 

ft. per second per second. Owing to the limited amount of head 
room a spec ial design of motor car had to be built, and that 
finally selected was illustrated in the STREET RAILWAY 
JOURNAL for Oct. r 1, 1902 ( International edition for October). 
Two experimental trains Qf this kind, consisting of two motor 

motors are mounted on the same truck, which is equipped with 
34-in. wheels, and which is at the front end of the car in the 
case of the forward motor car or at the extreme end in the case 
of the rear motor car. The wheels on the trail trucks of the 
motor cars and on the trail cars are only 29 in s. in di ameter. 

PASSENGER COl\IPARTMENT 

A special motorman's compartment has been (lcsigne(l over 
the motor trucks to a : commodate the electrical equipment. 
The frame work of this compartment is bolted to the frame 
work of the car, and is a self-contained steel structure. The 
framin g is made up of steel angles ·with a front screen of sheet 
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steel glazed in the upper part and provided with a double 
sliding steel door, also glazed. The sides of the cab are closed 
for a portion of their length by swing gates with outside 
handles. The remai nder of the side is of sheet steel with 
louvres in the angle-steel sliding frame, which are suspended 
by rollers on steel rails. The rear portion of the cab is also 

CONTRO LLING l\IECHANISl\1 ON DRIVING PLATFORM 

sheet steel, and is provided with an opening to the passenger 
compartment. This entrance is normally kept closed by a 
sheet-steel doo r. This door is lagged with ¼-in. uralite or 
asbestos on the side nearest the passenger compartment, and is 
covered with uralite panels veneered with sycamore and 
framed with teak on the passenger compartment side. T he 
rear partition of the cab is I in. clear of the nearest part of the 
end panels, the space being filled in wi th fire-resist ing ma
te rial. A sheet of ¼ -in. uralite or asbestos is placed over the 
whole rear partition between it and the body framing. T he 
floor of the cab is composed of chequer plates, except on the 
front platform, which is the same as the passenger compart
ments. These chequer plates are hin ged to give access to the 
motors. T he roof of th e cab is also of sheet-steel. 

Each motor weighs 4375 lbs., including gear s. Of this 
weight 2040 lbs. is borne by springs. \ Vith 200 amps. at 500 
volts, each motor gives a tractive effort of 3 I 50 lbs. at a speed 
of I..J.½ 111. p. h., measured at the tread of the wheel, which, as 
sta ted, is of 34 ins. diameter. T he temperature ri se after a 
clay's service of sixteen hours is about 30 <legs. C. above 
atmosphere. 

The collector shoe is of chilled iron, suspended from the 
truck by fou r links. T he truck suppor ti ng the passenger encl 
of the carriage is, to all intents and purposes, the same as that 
of the tra iler ca rri age, save that it has a v,,. icler wheel and car
ries a collector shoe like that on the motor t ruck. 

T he master cont rollers, contactors, rever sing switches, re
sistances and the various other appara tus, are carried on the 
driving platforms of the motor cars. The contactors are car
r ied on an angle-steel frame inside the cab, and below them 
are located the reversing switch and rheostats. A slate panel 
behind the driver carri es the switches and fuses for the main 
motor circuit, control circuit , lighting and air compressor cir
cuit. The motor circuit connections on the switchboard are 
of bare copper rod, while those of the control circuit are of 
asbestos-covered wire. 

The air compressor, main reservoir, tool chest and sand 
box are situated on the opposite side of the cab to the switch
board. A series motor directly drives the compressor, which 
compresses 20 cu. ft. of free air per minute, and is provided 
with an automatic governor which cuts off the current when 
the reservoir pressure reaches 90 lbs. per square inch, and 
switches it on when the pressure falls to So lbs. 

The master controller, as mentioned before, is situated on the 
driving platform, together with the apparatus for operating the 
air brake, as are also the ammeter, voltmeter, air-pressure gage 
and hand-brake wheels. 

Each motor car, with the full complement of passengers, 
weighs 23 tons, 16;½ tons of which are supported by the motor 
truck, and 6;½ tons by the truck at the passenger end of the 
car. The trailer cars have a seating capacity for forty-eight 
passengers, the motor cars for forty-two. 

The weight of one of these seven-car multiple-unit trains 
is 132.5 tons, while a seven-car train with gearless locomotive 
weighs 159.6 tons. 

•• 
NEW SUB-STATION ON THE PORTSMOUTH. KITTERY & 

YORK STREET RAIL WAY 

A new sub-station has recently been placed in operation by 
the Portsmouth, Kittery & York Street Railway, at York 
Corner, Me., a junction of three roads leading to York 
Village, Dover, N. H., and Kittery Point. It is designed to 
turnish power to cars operating between Kittery, York Beach 
and Dover, and helps out the existing station at Kittery Point. 
It is also operated in conjunction with the company's storage 
battery at Long Beach. 

Power is supplied to the sub-station at 10,000 volts over a 
three-phase transmission line of No. 6 B. & S. bare copper, 
running from the Dover station of the United Gas & Electric 
Company. The building is of dark wooden shingle construc
tion, one story in height, and presents an unusually neat ap
pearance. The roof is of the usual pitched vari ety, painted a 
tasteful green. T he location of the station is on the edge of a 
meadow, and light and fresh ai r are present in abundance for 
the comfort of the attendants. 

The interior of the building is 30 ft. long by 20 ft. wide, and 
is divided into two rooms, one for the machinery, switchboard 
and transformers, and the other for a passenger waiting room. 
T he waiting room is neatly finish ed, has comfortable benches 
on three sides, and is well lighted from two large windows of ---

PORTSMOUTH SUB-S'rATION 

north and west exposure. Mounted on the wall of the waiting 
room is a telephone for the use of car conductors in reporting 
their arrivals to the despatcher at the Kittery Point car station. 
When the cars are late this duty is performed by the sub
station operator. The waiting room is 12 ft. long by 8 ft. wide. 

The machine room contains a 200-kw, twelve-pole, 550-volt, 
60-cycle three-phase Westinghouse railway rotary converter, 
running 720 r. p. m., three 76-kw Westinghouse stationary 
transformers, a two-panel switchboard, and the usual comple
ment of lightning arresters. The rotary has horizontally-split 
fields, compound wound, and is brought up to synchronism in 
starting by a special induction motor, mounted on the armature 
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shaft. The end play attachment of the rotary shaft is operated 
by springs. The induction motor is overhung, and is run from 
the low-tension side of the transformers, which are conected 
in delta. The designated primary voltage is I r,ooo, and the 
secondary 391. The transformers are oil-cooled, and are oper
ated without oil switches. They a re insulated from the concrete 
floor, and in working upon them the attendant stands upon a 
varnished platform supported above the floor by triple petti 
coated glass insulators. Rubber floor mats protect the operator 
when adjusting the brushes of the rotary. The high-tension 
wiring passes from the transmission-pole insulators to porce
lain insulators on a horizontal wooden beam, supported near 
the roof on the west side of the building. The conductors 
spread in descending to a width of about 36 ins. between 
centers, and pass into the buil_ding throu&"h porcelain bushings 
set in the wall. These bushings a re given an outward and 
downward inclination for the purpose of ca rrying the drip 
water of drainage away from the machine room. T he con
ductors pass through three choke coils, one 
for each phase, a fte r entering the station, 
and then go to three single-throw, spring
break pole switches, fitted with fuse attach
ment. The lightning arrester leads top off 
before the station switches are reached. No 
oil switches are in use in the station. The 
high-tension insulators are all porcelain, and 
are supported on stout oak pins. From the 
pole switches the 10,000-volt current passes 
to the transformer primaries. The secondary 
leads are carried below the sub-station floor 
in pipes to the switchboard, and from thence 
to the alternating side of the rotary through 
series transformers for instrum ent purposes. 
The direct-currrent and induction motor 
wiring also passes beneath the floor. The 
outgoing feeders pass up the wall and through 
bushings to the outside of the building, back 
of the switchboard. 

ELECTRICAL EQUIPMENT OF THE DUNEDIN TRAMWAYSt 
• NEW ZEALAND 

T he work in connection with the installation of the Dunedin 
electric tramway system, at Dunedin, New Zealand, is pro
ceeding rapidly. Messrs. Noyes Brothers, the engi neers, have 
already laid about 5 miles of track and erected most of the 
poles for the overhead work. T he car house is completed, and 
ten of the cars a re assembled. The cars are of Brill manu-
fac ture with 2r-E t rucks, fi tted with Westinghouse magnetic 
brakes, and are equipped with \\Testinghouse motors and con
tro llers with brake notches. I t is proposed eventually to oper
ate the generating plant by water power, but un til the hydraulic 
work is completed a tempora ry steam plant is installed for the 
time being. T he steam plant consists of three 200-kw \Vesting
house generators coupled directly to Belli ss Morcom engines, 
the boilers being of Babcock & Wilcox type. The steam plant 
is well under way, and it is anticipated that some of the cars 

The switchboard consi sts of two blue Ve r
mont marble panels, supported by angle-irons. 
The distance between the wall and the 
nearest angle-iron is 30 ins., and the clea r
ance between the wall and the nearest 
switchboard proj ection about 20 ins. One 
panel is for direct-current control, and con
tains an automatic circuit breaker in seri es 
with the 550-volt supply to the trolley; a di-
rect-current ammeter for the rotary output, a O P E RATI NG TROLLEY CAR T H ROUG H F L OO D E D STREET IN LOS AKGELES 

field rheostat, double pole positive and negative switch, a volt
meter plug for reading both sub-station and Kitte ry Point sta
tion voltage, and a bracket lamp. 

The other panel contains three alternating-current am
meters, one in each phase of the rotary leads, two syn
chronizing lamps for throwing the rotary into connection 
with the Dover power supply, two synchronizing buttons, a 
triple pole, double-throw horizontal knife switch fo r the induc
cion motor, and a triple pole, single-throw low-tension knife 
switch for connecting the rotary with the transformer second
aries. The instruments are all round pa ttern, W estinghouse 
make. There are also two voltmeters on brackets, direct and 
alternating current respectively, and two bracketed lamps fo r 
the instruments on the alternating panel. 

The machine room is lighted by a cluster of fi ve-series in
candescent lamps, set overhead in the middle of the room, and 
has ample windows. A large double sliding door permits the 
ingress or egress of supplies, and the room is fenc ed off to 
prevent the entrance of the too curious public. A water supply 
from the town mains is brought to the sub-station in a vertical 
pipe just outside. On top of the waiting room and in the north 
corner of the machine room is ample storage space. 

will be operating in December. W. G. T. Goodman is the 
engineer in charge of the designing and construction, on behalf 
of Messrs. Noyes Brothers, his principal assis tants being J. H . 
D. Brearley an<l F. R. Shepherd. 

----♦-+---

TROLLEY OPERATION UNDER DIFFICULTIES 

T he accompanying illustration shO\vs a car of the Pacific 
E lectri c Railway Company, of Los Angeles, passing through 
Grand Avenue on its way to Redondo Beach. T his photograph 
is one of particular in terest, as it was taken during the ra iny 
season on the coast, and it illustrates very strikingly the pe
culiar difficulties the street cars have to encounter in several 
streets of Los Angeles during the ra iny season. 

----♦----
In the recent vote by the people of San Francisco on the 

question of authorizing the ci ty to issue bonds to take over the 
Geary Street, Park & Ocean Railroad, the returns showed that 
in the lodging-house distric ts the vote was largely in favor of 
municipal control ; that in the residence districts the vote was 
almost evenly divided, and that in the wealthier sections the 
sentiment was aga inst the issue. 
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CENTER GRAB HANDLES 
• 

A novel feature in grab-handle construction in use on a 
number of E uropean tramways is illustra ted in F igs. 1 and 2 . 

I t consists of a post suppor ted from the center of the step 
a nd extendi ng to the hood. Of course, one use fo r thi s post is 
as a support to the upper deck of a double-deck car, but the post 
has other advantages which might make it of value on single
deck cars when a broad platform is used. In the fi rst place, 
it d ivides, to a certa in extent, the incoming and outgoing pas
sengers, the latter lea Ying through the space nea rest the car 
body, while the incoming passengers enter between the post 
and the da sh, and then it furni shes. something to grasp firmly 

used on some of the cars of the Grosse Berliner Strassenbahn, 
of Berlin , Germany. These are single-deck cars, and the ladder 
is used only by repair men who have to mount the roof. The 
construction is neat in appearance, gives assistance to the 
boarding passenger and affords a certain amount of protection 
at the end of the platform near the car door. 

•• 
. CAR HOUSE TESTING ROOM 

COLO RADO SPRI NGS & I NTERU R BAN RAILWAY COMPAN Y 

Colorado Springs, Oct. 12 , 1903. 

EDITOR S STREET R AILW AV J OURNAL: 

A description of the "testing room" located in our new car 
house may be of interest to some 
of your readers. This is a small 
room equipped with a small 
switchboard, carrying a stand
ard \ Veston voltmeter and am
mete r. T he switchboard is also 
equipped with two General E lec
t ri c magnetic blow-out hand 
switches, from which two motors 
can be tes ted, one against the 
other or singly, as desired. The 
switchboard is protected by a 
General E lectric automatic cir
cuit breaker , with a range of 
from 100 amps. to 300 amps. 
capacity. T he board has binding 
posts, so that any switch desired 
tan be used to open or close the 
circui t tmcl er test. 

From one of these binding 
posts is a wire leading to a trol
ley wire run alongside the main 
t roll ey wire, on which the trolley 
on any car can be placed and 

F I G. 1.-GRAB-HANDLES AND CENTER-POST FI G. 3.-GRAB-P OST AND LADDER readings taken from the meters 
in the testing room without run

with both hand s, whi ch is conveni ent for many people, espe
cially elder ly passenge rs, a nd often prevents accidents. In the 
two illustra tions shown. the step is on the left-hand side of the 

FIG. 2.-POST l\ IOUKT ED ON LIVERPOOL CAR 

car, as they a re of ca rs on the Li verpool Tramways, and the 
practice in E ngland is fo r the ca rs on a double-track road to 
use the left-hand track. F ig. r shows the post mounted on a 
wooden step and Fig. 2 on a S tanwood step. 

I n these L iverpool ca rs the distan ce between the center post 
and the dash post is 22 ½ ins., and the di stance between the 
center post and the end panel of q1e gate post is 21 _½ ins. T he 
post is of iron covered in the center with a brass pipe. 

Fig. 3 illustrates a combination grab post and roof ladder 

ning wi res to or from the car m1der test. If desired, a standard 
resistance ca n be connected across the binding posts at th e 
swi.tchboard and in seri es with this fal se t rolley wire. By 
taki ng readings from volt and ampere meters the total re
sistance of the circui t under test can be readily determined, 
and by subtracting the standard resistance from total re
sistance the resistance in car circuit may be obtained. By 
this method one can readily observe how cars work on different 
notches of the controll ers, thus enabling one to adjust the re
sistances und er the ca r sati sfactorily. 

T here is a small ,vindow on one side of thi s room, directly 
in the center of the testing track, from whi ch the man making 
the test can see the operator of the car under test . Directly 
under the eyes of the man maki ng the test are the meters, and 
to the ri ght and within easy access is the switchboard. In con
necti on with thi s switchboard are th e switches, plugs, resist
ances, etc. , for testing arc li ghts, headlights, incandescent 

li ghts, etc. 
T his room is equipped with a standard direct-reading ohm-

meter, a Conant coil-tester , a Whitney bond-tester, a magneto 
bell aml small tools, etc., fo r making tests. On the wall of the 
room is an air gauge and coupling for tes ting and setting air 
governors fo r air-brake ca rs. A fter the governor ha_s been re
paired and tested electrically it is then put under the final air 
test, after which it is ready for use. On two sides of the room 
is a small bench used for making light repairs. In one of the 
corners is a desk used for keeping all records of tests, car rec
ords, etc. \ Ve have found that this little room with its con
veniences is a very indispensible feature in an electrical street 

p r shed 9f h,arn . D. L. MACAFFRl~E1 General Manager, 
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TICKETS ON THE INDIANAPOLIS & MARTINSVILLE LINE 

The accompanying illustrations are reproductions of the 
form of ticket used on the Indianapolis & Martinsville Rapid 
T ransit Company's line, as designed by Paul H. White, general 
manager. One peculiarity of this ticket is that when half of it 
is used it constitutes a single ticket receipt for the passenger, 

~ "ANlldWOO llSNll!ll Oldll!I 3171ASNll!IIIW i SllOdllNIIIONI 

Strei: t Ry.J ourn:tl 

SPECIAL INTERURBAN TICKET 

and the return ticket part is turned in by the conductor as the 
stub of this receipt. If a return ticket is issued to the passenger 
the whole ticket is torn out, including both the single ticket 
receipt and the return ticket. Either ticket must be punched 
or torn from the book in the presence of the passenger and 
rung up as a ticket on the fare register. The same ticket is 
used for transportation of baggage or express when so 
punched. 

• •• 
PROPOSED ELECTRIC RAILWAY BETWEEN HOUSTON AND 

SOUR LAKE~ TEX. 

The announcement is made that the Houston, Liberty & Sour 
Lake Interurba1~ Railway has been financ ed. The plan of the 
company is to build an interurban electric railway between 
Houston and Sour Lake, covering a distance of 57 miles, or 8 
miles less than the distance on the Southern Pacific Railroad, 
which it will parallel between those points. Houston, the main 
terminal , has a population of roo,ooo, and for the first 10 miles 
east of that city the line run s through one of the fin est truck 
farming countries in the world and a r egion that is developing 
very rapidly. For the nex t 10 miles th e road runs through forest 
land that has not yet been developed; then for IO miles it runs 
through what is known as " the rice belt." It then touches 
L iberty, a town with a population of 3000. Between Liberty 
and Houston there are scattered along the line small towns with 
populations ranging from 500 to 1000. The first city of im
portance afte r leaving L iberty is Big Hill, which is about 10 

miles out. The country between ~ iberty and Big Hill is prin
cipally devoted to agri culture. At Rig Hill oil development is 
being carri ed on that promises to be almost as extensive as that 
at Sour Lake or Spindle Top. Ten mil es east of Big Hill is 
Sour Lake. a city of 7000 inhabitants. At the latter place con
nec tions wi ll l,e made wi th the Beaumont & Sour Lake Electric 
Railway, and connections wi ll also be made with the line 
projected to Saratoga. T he Beaumont & Sour Lake road is 
already under construction, and while interests identified with 
the Houston, Liberty & Sour Lake Railway are connected with 
it, it is denied that there is any connect ion between the two 

companies. Practically all of the right of way has been ob
tained for the Houston, Liberty & Sour Lake Railway. It is 
planned to build the line up to the standard of recent interurban 
practice. Seventy-two-pound T -rail will be used and the track 
wi ll be thoroughly ballasted. Timber suffici ent for bridging, 
piling and other work is at hand. It is planned to handle pas
sengers, freight and express traffic. Edward Kennedy, of 
Beaumont, is in active charge of the affairs of the company . 

•• 
INTERURBAN ELECTRIC ROADS OUT OF LOS ANGELES 

The Los Angeles-Pacific Railroad Company has just issued a 
map showing the city and suburban lines, steam and electric, in 
and about Los Angeles, Cal., and connections with surrounding 
towns. T he map is drawn to scale and the relative positions 
of the various localities are correct, except for Santa Catalina 
I sland, which should be much fa rther from the mainland. Pro
posed lines do not appear on the map. O ne from Los Angeles 
to Glendale, a distance of 10 miles, is about to be bui lt by the 
Los A ngeles & Glendale Electri c Railway Company, while the 
Pacific E lectric Railway Company has completed surveys for 
an extension from Monrovia to Azusa, Covina, Lordsburg, 
Pomona and Ontario, a distance of about 20 miles. The latter 
company wi ll also extend its proposed line from \Vhittier to 
Santa Ana on to Newport, and a branch is also building from 
Dominguez to Wilmington. 

T he map shows, furthermore, how the electric road has 
paralleled the steam roads to almost every point, and this prac
tically all wi thin two years, except to Santa Monica and Pasa-

. ' - ----~:--s~= ~ ~· 
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MAP OF I NTE RURBAN LINES IN VICINITY OF LOS ANGELES 

dena. :r-.fanagcrs of both the Southern Pacific and the Santa Fe 
now admit that their passenger traffic to seaside resor ts is 
almost nil. 

vVhile the Los A ngeles & Redondo Railway Company has an 
electric line into Redondo it is agreed that all territory north of 
that point is for the exploitation of the Los Angeles- Pacific 
Rai lroad Company, while the great Huntington-Hellman inter
ests arc spread ing out in every other direction, touching many 
places around Pasadena, \ Vhitti~r, Long Beach and $an Pedro. 
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T heir future plans will also take them north, but they have no 
designs on the fertile country that lies west of Los Angeles 
down to the sea. 

Mr. Huntington has said that his ori ginal plan for Southern 
California in the way of electric railways will mean the ex
penditure of $30,000,000. T he work thus far done represents 
$ ro,ooo,ooo. To spend another $ro,ooo,ooo he recently organ
hed the Los Angeles Interurban Railway Company. 

• • • 
AIR SAND BOX 

T he accompanying illustrations refer to a sanding device 
manufactu red by the Newark A ir Sand Box Company, of 
Newark, Ohio, for all cars equipped with air brakes. 

Fig. I g ives a general out line of one equipment. T he sand 

--- ---
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through pipes, is divided at "E," and delivers the sand in front 
of both wheels simultaneously. 

Pipe II , as shown in Fig. I , is fastened to the truck, and a 
rubber hose, " H ," allows it to swing with the truck so as to 
always throw the sand directly in front of the wheels, even on 
the shortest curves, while other boxes deliver the sand from 
2 0 ins. to 24 ins. from the wheel. 

All pipes are air tight, and, therefore, exclude all water, 
which naturally collects in the spiral pipes . 

This sanding device has been on the market a very short 
time, but it is already in extensive use on some prominent elec
tri c ra ilways, among 'them being the following: Indianapolis & 
Northwestern Traction Company, Cleveland, Painesville & 
Ashtabula Railway Company, Columbus, Buckeye Lake & 
Newark T raction Company, Columbus, Newark & Zanesville 
E lectric Railway, Canton & Akron Railway, Newark & Gran
vi lle Street Railway Company, Columbus, Delaware & Marion 

• 

FlGS. 1 AND 2.- GENE RAL OUTLINE OF AI R SAND-BOX EQUI PMENT AN D DETAILS OF BOX TIPLESS INCANDESCENT LAMP 

box proper has a screen or basket at the top, made of 3-16- in . 
wire mesh, which prevents stones or gravel pass ing through 
the pipes, and thus avoids clogging. T hi s basket is removable 
arnl ca_n be empti ed at any tim e. The box is provided with a 
mixer , "C," as shown in Fig. 2. Dy applying the air at valve 
"B" the compressed air passes th rough thi s mixe r, and by 
moving the handle on top of the box, blasts loose any sand 

Electric Rai lroad Compa ny, and Indianapolis, Columbus & 
Southern Traction Company. 

DOWNWARD LIGHT TIPLESS INCANDESCENT LAMP 

T he accompanying cuts illustrate a novel incandescent lamp 
which has been placed on the market by the Downward Light 

'"' E lectric Company, of New York. The 
1 , 11rrf111T1T11-F-f'::C:~ ~~~~r,-"'r""r1T1TT'in'l'rr'f..,"' 0• two features which radically distinguish 

15• 

this type from all other incandescent 
lamps are the arrangement of the filament 
and the abolishing of tips. 

CURVES SHOWING DOWNWARD ILLU MINATION VIEW, SHOWING ARRANGE
ME NT OF FILAMENT 

which might be clogged. One of the' advantages of the mixer 
is that it will dry damp sand almost immediately. By applying 
the air at valve "A" it passes through the T "D," which has a 
combining cone, as shown in Fig. 2, which forces the sand 

By referring to the illustrations it will be observed that the 
filam ent has been designed to permit of a maximum downward 
light distribution, as this lamp is particularly intended for use 
in places where illumination of that character is preferable to 
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the usual method of light radiation. That the manufacturer 
has succeeded in developing this type will be evident from an 
examination of the light curves shown herewith. The curves 
as numbered represent the following types, which were tested 
by the Lamp Testing Bureau, of New York, and show total 
candle-power at 90 degs. 

Curve No. I is for a 16-cp double-carbon lamp (5.1 cp); 
curve No. 2, 16-cp oval anchored lamp (7.1 cp); curve No. 3, 
16-cp double round -coil lamp (10.5 cp); curve No. 4, 16-cp 
flattened double-coil lamp ( 13 cp) , and curve No. 5, 16-cp 
"downward light lamp" ( 16 cp). 

The tipless bulb avoids a great deal of breakage and helps 
to make the lamp especially serviceable when necessa ry to ex
amine machinery details or seek for objects in obscure corners. 

----♦-----
COMBINATION CAR FOR COLUMBUS. OHIO 

The car shown in the accompanying illustrations is one 
which the American Car Company, of St. Loui s, recent ly sent 
to the Fairfield County Traction Company, of Columbus, Ohi o. 

aisle 25 ins. wide. The baggage compartment is 8 f t. 7 in s. 
long, and has sliding doors at both sides. 

The general dimensions are as follows: Length over end 
panels, 34 ft.; over crown pieces, 44 ft.; from panel over crown 
piece, 5 ft.; width over sills, including sheathing, 8 ft. 3 ins.; 
from center to center of posts, 2 ft. 8 ins.; encl sills, 4¾ ins. x 
7¾ ins.; thickness of corner posts, 3;¾ ins., and of side posts, 
3¼ in s. The interior is fini shed in cherry natural color with 
similar ceilings. T he wheel hasc of the trucks is 6 ft., ancl 
33-in. wheels arc used. T he car has a four-motor equipment of 
38 hp. 

•• 
TROLLEY SWITCH 

A simple and durable trolley switch which, it is claimecl, will 
not cause the trolley wheel to leave the wire, has been de
veloped Ly the Cornell-Easton Company, of Syracuse, N. Y. 
The manufacturer says that many severe tests have demon
strated that thi s contri vance works with the same reliability 
under any weather a nd speed conditions. The device is shown 

It is mounted on the Amer
ican Car Company's N"o. 14 
M. C. B. type of trucks, and 
intended for high-speed ser
vice. Single platform steps 
a re used at either end of 
th"e car, and platforms 
dropped low to bring these 
steps about 18 ins. from 
the rail-heads. Substantial 
vestibules have folding doors 
and sashes that drop into 
pockets. The side win
dows have two sashes, the 
upper being stationary and 
the lower arranged to drop 

EXTEIUOR OF COl\IBIN.-\TION CAR 

into pockets v.rhich extend to the bottom of the double sills, the 
sills being spaced apart for thi s purpose. The sills are 2¾ ins. x 

I NTERIOR OF COMBINATION CAR, SHOWING SEATIXG 
COMPA RTMENT 

7¾ ins. each, with sill plates ¾ in. x 8 ins. The center si lls are 
composed of 7-in. I-beams. The vestibules , as well as the car 
sides, are sheathed with tongued and grooved poplar boards. 
Heavy under-trusses are anchored at the bolsters; platform 
knees are reinforced with angle-iron, and angle-iron bumpers 
protect and strengthen the platform. T he seats are of spring 
cane with reversible backs, nine to each side, giving a seating 
capacity of thirty-six. The seats are 34 ins. long, leaving the 

in the accompanying illustration, and consists of Lnt two main 
parts, a top plate and a movable switch section, both of bronze. 

The top plate, or support,. the stationary 
rails at the end of the top plate and the 
flange s on either side of the top plate, are 
in one piece. The tops of the stationary 
rails from the top plate are grooved diag
onally to their ends to receive the trolley 
wire. These stat ionary rail s are also pro
vided with one set of ears, used to fasten the 
trolley ,vire. The main trolley wire is placed 
in the single stat ionary rail and passed over 
the top of the top plate and out of one of 
the two stationary rails. The stub, or short 
wire, which is used o,·er one side of the 
ground track, is placed into the grooye of 
the other stationary rail. After thi s wire 
has been firmly secured the small piece may 
be left on top of the top plate. As the top 
plate is made solid and the flanges on either 
side extend 1 ¾ ins., no ra in or sleet can get 
into the movable switch section to freeze it 
up or otherwise impair its efficiency. 

The movable switch section is composed 
of two rail s placed between the stationary 
rai ls and fastened to the top plate a t one 
encl by one pivot bolt and to a small movable 
plate at the other end. T hi s small movable 
plate is provided with a tongue working in 
a g roove in the top of the single stationary 
rail, thus making it impossible for the 
movable switch section at this end to drop TROLLEY sw IT CH 
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down. All rails are made 3-16 of an inch wide, being narrower 
than the average trolley wire, and will therefore stand more 
of a cramp from the trolley wheel than the wire without 
causing the trolley wheel to jump off. In fact, after a trolley 
wheel has entered the switch there is nothing for it to do but 
go right through. 

T he spring used to retain the movable switch section in one 
position is made of bronze spring wire, is reversible, and is used 
to retain the movable switch section either to the right or left , 
as may be necessary. It is fastened to the bottom of the top 
plate by a spring cotter pin and to the small movabl e plate by 
being placed in a hole in said plate. 

When the switch is hanging on the trolley wire the right
hand rail of the movable sv, itch section is in alignment with 
the single stationary rail. Thus it w ill be seen that a trolley 
w heel entering the switch takes the right-hand rail and pro
ceeds through the switch and out onto the wire toward the 
opposite switch. A ssuming that the trolley wheel has reached 
the switch, has entered on the stationary rail on the left side 
o f the switch and is proceeding on its way out on the main trol 
ley wire, it will be observed, by reference to the cut, that the 
trolley wheel has come in contact with the left flange, crowded 
the left rail of the movable section into a li gnm ent ,vith the si n
gle stat ionary rail and at the same time has also crowded the 
right rail of the movable switch section against the right-hand 
flange, thus giving the trolley wheel an uninterrupted passage 
through the switch on to the main wi re. Immediately after the 
tro lley wheel passes the connection of the ra il s the small bronze 
spring pushes the left rail back and draws the right rail into 
a lignment with the single stationa ry rail, thus leaving the 
switch in its original position. 

T his switch is novv in use under very severe conditi ons on 
the Syrarnse, Lakeside & Balclwinsvi lle Railway, of Syracuse, 
N. Y., ancl the manager of that company speaks very hi ghly 
of its effici ency. ____ . ._ __ _ 

POSITIVE TRACK SANDER 

T he accompanying cut is an illustration of a railway track 
sa nder ,vhich ha s been placed in service on a large number of 
st reet railways after numerous practical tests by the makers
the Posit ive Railway Sander Company, of Lancaster, Pa. 

The arrangement of the part s is such that with every stroke 

POSITIVE TRACK SANDER ON FLAT CAR 

uf the lever, or foot pressure, tl:e sand will lee.Ve the box and 
pass down the pipe. The end of this pipe is attached to the 
car truck and is kept central with the wheel, so that the sand
ing can go on irrespective of the track radius. Owing to the 
connection of the sanding pipe with the car truck it conveys 
the truck vibration to the sand box, thereby keeping the sand 
in constant motion and preventing freezing or hardening. 

The sand box is made of durable galvanized iron , and is 
placed under a car seat to preven t freezing. It is' stated that 
the sand can be thrown wet or dry, and that there is no neces
sity fo r screening or drying. 

: f the device is operated with a hand lever it is only neces
sary to move the latter back and forth ; if with the foot, press 
it up and down like a gong. The brush under the lower part 
of the sand box is stationary, but the corrugated parts coming 

in contact with it give it a vibratory motion, throwing the sand 
against a check or dam, located about 1 in. back in the ·forward 
part of the box. The loosened sand flows out on an inclined 
spring lip in the front and passes down the pipe. At no time 
is any sand lost through the motion of the car, because the 
sanding depends entirely upon the operation of either the hand 
lever or foot pressure. One car requires two boxes-one at 
each end. A sheet-iron fender, about 14 ins. long by 12 ins. 
wide, is fastened beneath the car floor to prevent any refuse 
from getting into the upper part of the pipe. This fender does 
not form an integral part of the sander but is recommended 
by the maker as a valuable though inexpensive auxiliary. 

NOVEL CONVERTIBLE CAR 

A new convertible car which embodies some radical de
partures from present practice has been designed by Hermann 
Romiinder, of Bloomsbury, N. J. The characteristic features 
of construction of this car are side sections, each consisting of 
two parts, a large curved window and a flexible panel with 
window sill underneath it, movable between vertical side posts 
or ribs; the posts being made of a T-shaped steel rib covered 
with wood containing the necessary grooves in which the side 

------

' 
/I II 

DETAILS OF CONVERTIBLE CAR 

sections slide. These posts are reversible and interchangeable, 
and the car, owing to the steel frame construction, can, there
fore, be mad e of any desired width. 

The lower part of these side posts up to the line of the win
dows is straight, the upper portion being bent in a circular arc 
to accommodate the curved windows, both open and closed. 
By means of this construction sufficient floor area is obtained 
for seats and aisles as well as abundant space in the upper part 
of the car. 

The large windows are of one sheet of curved glass, each 
held in a steel frame, providing 3in ~b~9l1:1t~lr rigid curvecl 
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window sash, and are stated to be larger than those of any 
other car now in use. On this account alone it is an ideal ob
servation car. 

The flexible panels below the windows are composed of two 
plates of veneered wood, each consisting of three or more 
ply veneer, with reversed grain and united by a waterproof 
cementing composition; both plates being held 
together by lateral slats. The air space pro
vided between the veneer plates serves to keep 
out cold, wet and draft. The panel is light in 
weight and of the usual thickness, a lso, owing 
to the reversed grain of the adjoining veneer 
layers in the veneer plates, of great strength 
and durability and lateral s tiffness, but suffici 
ently elastic and flexible longitudinally, so that 
panels made of this construction can be easily 
raised and lowered in the lower straight and 
upper curved grooves between the side posts. A t 
its upper end the flexible panel is provided with a 
regular window stool or sill which serves as an 
arm-rest. 

When the windows and flexible panels of ail 
side sections are closed down the car is com
pletely tight on all sides. Any or all of the win
dows may be raised without disturbing the 
flexible panels, whereby the car is converted into 
an ordinary closed car with open windows. When the fl exible 
panels are also raised into the roof the car offers every ad
vantage of the open type during warm and dry weather. 

The roof is constructed of the same material as the fl exible 
panels, wood veneers with layers of reversed grain, united by 

I NTERIOR OF CONVERTIBLE CAR 

a waterproof cementing composition, making it considerably 
lighter in weight than the present roof construction, of greater 
strength and durability and impervious to moisture and atmos
pheric influences. This roof extends over the entire upper 
portion of the car from side to side and end to end, overhang
ing the body of the car, so as to furnish one continuous strong 
and permanently closed outer cover for the car. 

Another striking feature of this car which distinguishes it 
from all other cars now in use is the system of ventilation, 
whereby the monitor roof is entirely dispensed with and all 
the space otherwise occupied by the same is utilized to make 
the interior of the car higher and roomier; thus the car, while 
being 6 ins. higher inside than the ordinary trolley car, is 3 ins. 
lower outside. 

The ventilation is accompli shed by an air space formed be
tween the overhanging outer roof, supported by the curved 
rafters and side posts and the inner veneered ceiling of the car . 
Perforated curved metal sheets or screens, placed in openings 
between the side posts above the window line, under the eaves 
of the overhanging roof, admit the outside a ir to this a ir space, 

CONVERTIBL E CA R PARTLY CLOSED 

a fter which it enters the interior of the car through openings 
in the ceiling of the car, which, when required, can be closed 
partly or entirely by panel sashes. By reason of this arrange
ment the outside air on entering the air space must rise up to 
these openings in the car ceiling and through same into the 
interior of the car. Consequently, it has been tempered some
what in cold weather before reaching the interior of the car, 
a ffording a maximum of ventilation while at the same time all 
impuriti es, dust, soot, cinders, etc., are deposited during the 
upward course of the air, and only pure air can enter the car. 

The details of the car are shown in the accompanying cuts. 
Fig. 1 shows a side post complete, with window and panel in 
closed position, the lamps being directly over the middle of the 
seat; al so cut through the roof, the arrows indicating the travel 
of the air, rising upward from the outside and passing down 
into the car through the panel sashes in the ceiling of the car. 

F ig. 2 shows the post with window and flexible panel in the 
upper part of the post when the car is open. 

Fig. 3 shows the steel skeleton frame of the post covered 
with wood, and the grooves in whi ch the window and flexible 
panel slide. 

"A" sho,vs cut through the post at A-A, with both grooves, 
one for the window the other for the fl exible panel. " B" shows 
cut through the posts at B-B, with the groove for the flexible 
panel. Between both is a cut showing how the T -bar of the 
side post is riveted to the bulb angle- iron of the underframing, 
extending the entire length of the car body on both sides. 

The other vi ews show the window with lmYer fl exible panel, 
from the inside of the car, as w~ll as a cut through same. 

The inventor believes tha t thi s design and construction cover 
better than other types all the requirements sought for in a 
first-class convertible car as regards durability, comfort and 
attractiveness. This car can be built with or without baggage, 
smoking, toilet or other compartments, as may be required by 

· the character of the service. 

A hi gh-speed suspended railway, to operate under the 
Romanoff system, is to be constructed in the ground s of the 
S t. Loui s Exposition. Mr. Romanoff , the inventor of the 
sys tem, is a well-known Ru ssian electrical engineer, and 1s 
expected to arrive in the United States within a few days. 
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COOLING TOWER AND FEED WATER SYSTEM 

The accompanyi ng illustrati on sho\\·s the piping arrange
ment used in connection with the J enni son wa ter-cooler tower, 
manufactured by the International Steam E nginee ring Com
pany, of 1\tlanta, Ga. This cooling to.wer is intenclecl for use 
in places where it is imposs ible to eas ily secure enough water 
for condensation. It allows the same water to be used again 
and aga in, thus eliminat ing the necessi ty for a continuous 
volume of wa ter. 

A novel cooling method is employed in thi s tower, fo r in-

RE:. 5 C. RV011'<, 

···· • -·' 

l'l l'l NG ARRA NGE:11-IEN T FUR CO OLING T OWE R 

!',lead of using ti lings or boar<ls arranged like checker work, 
the wa ter enters the top of the tower through the discharge 
pipe into a steel trough, fro m which late ral pipes extend. 
T hese pipes a re bored to throw the water upward at an angle of 
30 degs. . \ s soon as the water loses its pressure it fall s, its 
gravity being g reater than the surrounding air current s. Di s
integ ration takes place and the water fall s in separate drops 
similar to lead in a shot-towe r. Thus e \·ery 
drop of liquid becomes enYeloped by a cooling 
ai r current instead of the water being eva po
rated in ma:,;s . After passing through the fir st 
trough the \\"ater percolate through an in
definite number of troughs until the desi red 
reduction in temperature is attained. 

By thi s method and the erection of a 
cupola a great quantity of water is retai ned 
which would otherwi se pass off to the sur
rounding atmosphere. 

T he tower is built of brick, wood or steel, 
as may be desired, bri ck being preferable on 
acco unt of it s durabi lity. T he brick towers are 
made water-tight th rough the employment of 
cement. The use of this construction wi ll keep 
the tower and cupola absolutely clean and dry. The interior 
construction is chiefly of steel-channel and I-beams. The fan s, 
which are also built of steel. are motor driven and of the pro
pelled type. The use of this type is sa id to remove the clanger 
nf freezi ng in cold weather , thus avoiding the wreckage of 
fans, which has heretofore been a serious difficulty in con
nection with other type . T hi s also eliminates the question of 
moisture thrown out by the back lash from straight fl a t disc 
fa ns. 

The manufacturer believes that furthe r economies may be 
obtained wh en this to\\"er is used in connect ion with a modern 
fr<>d-water system. It has Ion~ h~en the practice in many 

power sta tions to send the feed-wa ter to boilers in a compound
condensing system at about 140 <l egs. F. This can be greatly 
improved upon in modern installa tion s of primary and sec
ondary hea ters, using the exhaust steam from the auxi liary 
condenser and boiler feed pumps and heating the water to a 
temperature of 0\'er 200 degs. F. 

---•♦----

LIMITED SERVICE ON THE CLEVELAND & SOUTHWESTERN 

Foll owing the example of other interurban roads running 
into Cleveland, the Cleveland & Soutinyestern Trac tion Com
pany has a nnounced limited service over its \Vellington and 
Norwalk divisions. A limited car will leave Wellington at 7 
a. m., and reach Cleveland at 9 a. m., cutting thirty mi nutes off 
the regul ar schedul e. The Norwalk limited will leave at 7 :30 
a. 111. , a nd reach Cleveland a t IO :oo a. m. , cutting forty-fiv e 
minutes off the regular schedule. The outgoing limited cars 
will leave Cleveland for Norwalk a t 3 :40 p. 111. and for W ell 
ington at 4 :40 p. m. The half-hourly cars on all lines will be 
di spensed with fo r the winter, and there will be two extra cars 
each way to Berea and return. ___ _._._.__ __ _ 

SEMI-CONVERTIBLE CARS FOR BUFFALO 

T he J. G. Drill Company la tely furni shed several of its pat
ented semi-com·ertible cars to the Buffalo & vVi ll iamsville 
E lectric Railway Company. Buffalo was one of the fi rst cities 
to use this type, th e wide streets permitting the use of cars of 
suburban character. \ Vi lliamsville is about 5 mi les from the 
ce nter of Buffalo. and th e line between is almost a straight one. 

As will be seen from the illust ra tion the cars have steam 
car roofs and completely enclosed vestibules. The sashes in 
the vestibules are composed of single lights; the vestibules are 
wai nscoted and have pockets fo r the windows in the sashes. As 
the side windows are arranged to be raised into roof pockets in 
the usual method of the Brill semi-convertible car, and there 
are, therefore, no wall pockets, seve ra l inches of transverse 
space are gai ned. 

The outs ide width of the car is 8 ft. 2 ins.; deducting 2 ins. 

SD,Il -CONVERTIDLE CA R FOR BUFFALO 

on each side fo r th e walls th e interior width is 7 ft. IO ins., 
allowing 36-in. seats to be used, leaving aisle 22 ins. wide. The 
interiors are handsomely fini shed in cherry with ceilings of 
three-ply veneer birch. The cars are 25 ft. 4 ins. long 
over the end panels and 34 ft. 9 ins. over vestibules; wid th 
over sides, 8 ft. 2 ins.; center of posts, 2 ft. 8 ins. The side sil ls 
are 4 ins. x 6¾ ins., plated on the inside with ¾-in. x 12-in .. 
steel, which plates extend well up the posts to which they are 
secured. Corner posts are 3¾ ins. thick, and side posts 3¼ ins. 
The trucks are Brill 27-F, with 4-ft. wheel base, 33-in. wheels 
and 4¼-in . axle s, an1l are equipped with two 38-hp motors per 
ca r. 
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HOT WATER HEATING 

The approach of cold weather again brings up the subject of 
satisfactory heating apparatus for both urban and interurban 
cars. Of the different systems in use hot-water heating in 
connection with independent heaters has found great favor, 

CARS FOR THE ATLANTIC CITY & SUBURBAN RAILWAY 

The J. G. Brill Company has compl eted eight fifte en-bench 
"N arragansetts" and seve n semi-conve rtible cars for the At
lantic City & Suburban Rail way. In the issue of the STREET 
R AILWAY J ou RN AL of Oct. IO, th e destruction of the I' leasant

vill e car house and pov,1e r house of th e rai lway, 
by a severe w ind storm, was described. It was 
mentioned in that arti cle tha t a number of the 
new cars were standing in th e car house at th e 
tim e of its demolition by th e hurri can e. P leas
antvill e is situa ted several mil es inl and from 
A tlanti c City, a nd there is conside rable travel 
between the two communities. T he line has 
lately been opened a nd would now be in good 
running ord er had not the catastroph e occurred. 
A limited number of cars are being run for the 
present until the cars, which were only slightly 
injured, are repaired. 

CAR-PI P I NG P LAN I N CONNECTION WITH H OT-WATER H EATE R 

The semi-convertibl es a re 30 ft. 8 ins. over 
end panels, and 40 ft . I in. over vestibul es; from 
panel over vestibules, 4 ft. 8,¼ ins.; width over 
sill s, 7 ft . 10,¼ ins., and over posts at belt , 8 ft. 
2 in s. ; sweep of posts, 1¾ ins. The side sill s 
a re 4 in s. x 7¾ in s., plated on inside wi th ¾-in. 

because it is simple, economical and reliable, a nd with proper 
piping makes possible any desirable heat radiation. 

A piping plan, which is sometimes used in connection with 
hot-water heating, is shown herewith in connection with the 
"Mighty Midget" heater made by William C. Baker, of New 
York. The piping may be arranged as considered desirable, 
although straight-line piping is most commonly used. The re
ceptacle shown above the heater contains the water supply. 
It is protected by a thick coating of an asbestos compound 
which also prevents the radiation of heat. 

This heater is especially suitable for railway cars, as it may 
be placed in any convenient position. If placed in the vestibul e 
of the motorman it can be easily cared for by him, there will 
be no ashes or cinders to annoy the passengers, and the vesti 
bule will be kept well heated, thus preventing the frosting of 
the vestibule windows and giving the motorman a clear view of 
the track ahead. 

The hot-water pipes leading from the heater are laid out to 
radiate the proper amount of heat to each portion of the car. 
As the operation of the system only depends upon a good supply 
of fuel there is little danger that the 
passengers will be obliged to suffer 
from cold in stalled cars during a 
power breakdown. 

It is interesting to note that these 
heaters are in successful service, using 
soft coal for fuel, on the White Pass 
& Yukon Railroad, in the Klondike 
gold fields, where, in winter, the tem
perature sometimes falls as low as 50 
degs. below zero. It is said that they 
have never failed to comfortably warm 
the cars even at this low temperature. 
A prominent interurban railway in 
the Middle West is using over 1000 of th ese heaters, and many 
others are in use on steam and electric railways. 

-----+♦------

By arrangement with the Boston Elevated Railway the Bos
ton & Worcester Street Railway Company is now operating 
cars from Worcester through to Park Square, in Boston. 
Heretofore the Worcester cars have nm only as far as the 
terminus of the Elevated line at Chestnut Hill, Brookline, 
where it has been necessary for passengers to change cars. 

x 12-in . stee l ; the end sill s are s ¼ ins. x 6½, ins.; corner posts, 
3¾ ins. thick, and side posts, 3¼ in s. Interiors a re fini shed in 
natural color cherry, and ceilings are of birch. 

The "Narragansett" type of cars are 40 ft . 4¾ ins. over 
crown pieces, and from center of corner posts over crown 
pieces, 4ft. ; width over sill s, 8 ft . 1 in. , and over posts at belt, 
8 ft. 2,¼ ins. ; sweep of posts, 2¾ ins. 

Cars are mounted on Brill 27-G trucks, with 4-ft. wheel base, 
33-in. wheels and 4-ft . axles. Four 30-hp motors per car are 
used. 

---•♦------

SEMI-CONVERTIBLE CARS FOR TEXAS 

T he accompanying illustration shows one of a lot of semi
convertible cars built by the G. C. Kuhlman Car Company, of 
Collinwood, Ohio, for the Northern T exas Traction Company. 
This car is 42 f t. long over all, fini shed in cherry, with bird' s
eye maple ceiling, and has highly fini shed bronze trimmin gs. 
The windo,vs are in two sections, and by lowering them in the 
sides, th e car is mad e an open one. The windows are com-

SEhl~CON VERTI DLE CAR FOR TEXA S 

pletely concea led in the side of the car by a window stool to 
give it the effect of an open car. The ca r has swinging 
gates on both end s, so as to be run on double track, and can 
be equipped with side or Hale & Kilburn wa lk-over seats. T he 
construction throughout is th e Kuhlman stand ard . 

--~-+♦+-----

A company is being organi zed by Dayton ( O hi'o) interurban 
inte rests to erec t a terminal sta tion there. D r. J. E. Lowes, of 
Dayton, is th e principal promoter. 
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LEGAL DEPARTMENT 

CONDUCTED BY WILBUR LARREMORE OF THE NEW YORK BAR. 

CONTRACTUAL POWERS OF CITIES AND STREET 
RAILWAYS 

The celebrated Rapid Transit case in the courts of New York 
(Sun Pub: Assn. vs. Mayor, 152 N. Y., 257) went to very 
considerab)e lengths in upholding the authority of a city to 
undertake, and pledge its credit for, elaborate improvements 
for the benefit of the public. A clause of the New York con
stitution forbids cities from giving money or property, or 
loaning municipal money or credit to or in aid of any indi
vidual, association or corporation, or from becoming directly 
or indirectly the owner of stock in, or bonds of, any association 
or corporation, and from incurring any indebtedness except 
for city purposes. The object of this provision was to sup
press the notorious abuses that had grown up through the 
issue of municipal bonds and the use of municipal credit and 
funds to promote the construction of railroads. T he majority 
of the Court of Appeals, however, in view of the peculiar 
geographical situation and topographical condition of the ci!y 
of New York, were able to say that an underground rapid 
transit railroad was so clearly a matter of municipal necessity 
as, under a liberal construct ion of the constitutional clause, to 
constitute a city purpose. Accordingly, the Rapid Transit Act, 
providing, as it did, for the issue of bonds by the city for the 
construction of a railroad within its limits and for a lease of 
the same for a period of year s to a private corporation upon 
such terms as the Legislature might prescribe, was held con
stitutional. 

This was a case of peculiar, almost unique, municipal con
ditions, and the power exercised by the city was under a spe
cial sta tute. A similar liberal view of "city purposes" and of 
the discretionary authority of cities to make reasonable con
tracts in furtherance of such purposes is coming more and 
more to be taken by the courts, even in cases where cities enter 
into obligations under their inherent powers and without re
lying upon special legislative permission. One of the most 
recent and significant illustrations of municipal freedom of 
contract is furni shed by City of Detroit vs. Detroit Un ited 
Rys., decided by the Supreme Court of Michigan in June, 1903 
(95 N. 'vV., 736). It appea red that a street railway company 
taking over certain franchises granted to ·another company 
consented to a low fare as a consideration for an agreement 
wi th the city, that all paving, repaving, or repairing of pave
ments on streets used by the company should be at the expense 
of the city, except in certaip instances, and that there should 
be no charge ,vhatever, in any form or manner, against the 
company for repaving and repair ing of pavements and streets 
on which the company operated its cars. It was held that by 
this agreement the city bound itself to repair the foundation 
necessary for the support of the company's tracks; that the 
city had authority to so bind itself, though the foundation must 
be heavier and stronger than that required by the ordinary 
traffic on the streets; and that such agreement did not con
template the engaging by the city in a work of "internal im
provement." The following language from the opinion of the 
Michigan court is well worthy of quotation: 

"It is claimed, however, that the city had not the authority 
to bind itself by such a contract, for the reason that the con
struction and use of a street railway requires a heavier and 
stronger foundat ion than is required in the other portions of 
the highway used by lighter vehicles. A street railway is a 
public utility, it is an appropriate and necessary method of 
using the highway, and the municipalities may permit them to 
occupy and use portions of the streets. Such occupancy is in 
common with that of the general public, all persons being at 
liberty to drive upon and over them where they are laid in the 
traveled portion of the street. The street railway law does not 

Note-Communications relating to this department should be addressed to 
Mr. Larremore, 32 Nassau Street, New. York. 

in any way relieve the municipalities from the respons~b_ility of 
maintaining the highways in a reasonably safe cond1t10n for 
public travel, and, as it cannot shift its liability to a railway 
company by contracting with it for the maintenance of the 
way, it would seem that it should be authorized, if it is n_ot 
under a legal obligation, to repair the way when out of repair, 
whatever the cause. The right to assess the cost of pavement 
upon adjacent landowners is settled, and a wide discretion as 
to kind, solidity and cost is left to the authorities. There can 
be no doubt that they may specify such a pavement as the 
present or prospective traffic of the street may require, and pro
vide varying foundations according to circumstances. In all 
ordinary cases the same are made adequate to sustain the 
vehicles that will traverse the streets. If street cars could be 
run without a fixed way of special construction, so that they 
could run upon any portion of the highway, the foundations of 
the entire roadway would need to be heavier and stronger, and 
in such case there would be no impediment to the construction 
of the same in the ordinary routine of building and repairing 
highways, unless it be the fact that the running of such cars 
mi rrht be a monopoly. Street railways are adapted to aid travel 
in ~he public highways, and, while the laws providing for their 
use impose upon private corporations the burden of construct
ing and operating them, all such laws contemplate that they 
will be constructed upon the highway. They presuppose a 
hirrhway maintained by the public, and we are of the opinion 
th:t it is not beyond the authority of the public officers to build 
a highway that will support such traffic, even though it ne<:d 
a heavier pavement than ordinary traffic requires. We are also 
of the opinion that it cannot be said that the city engages in a 
work of internal improvement by making a contract whereby 
it shall construct and repair its highways and pavements, in
stead of allowing the railroad company to interfere with them." 

In the legal department of this journal for Sept. 26, 19~3, 
under the title, "Police Power and Roadbeds," there was dis
cussed the right of citi es to require street railways to perform 
such special acts in and about their tracks and roadbeds as are 
rendered necessary by the existence of the roads. The doctrine 
of the Michigan case is supplementary to that laid down in the 
previous article in that it upholds a city's power expressly to 
contract to perform the special acts-to furnish and keep in 
repair special kinds of pavement or foundations or other ac
cessori es of the roadbed-and recognizes the city's liability 
under a contract of that class. The policy of both the cases 
referred to is progressive, and in accordance with common 
sense and justi ce. T he general judicial tendency at present 
is to presume in favor of liberty of contract between munici
palities and street railway companies, and not to condemn 
agreements as beyond the power of either party, merely be
cause they are of unusual and special character. Perhaps the 
ve ry latest example is affored by the decision of the U. S. 
Circuit Court, N. D. N. Y., in Thompson vs. Schenectady 
Ry. Co. (July, 1903, 124 Fed., 274). It was held that a grant 
to a street railway company of the right to maintain a line of 
road on a certain street has no relation to its corporate fran
chise, and is not a franchi se in such sense that it cannot be 
abandoned by the company by agreement with the city and 

. the property owners without the consent of the State. 

•• 
LIABILITY FOR NEGLIGENCE 

ALABAMA-Street Railways-Injury to Passenger-Evidence 
-Trial-Cross-examination-Instruction. 

I. On the cross-examination of plaintiff in a personal injury 
case, the witness complaining that counsel was trying t~ cross 
her so she would tell something that was not so, and askmg for 
time to answer, the court said, "Give her time to answer it." 
Counsel said, "I have given her plenty of time," to which the 
court replied, "Sometimes you don't." Held, not error. 

2. On cross-examination of a physician called by plaintiff in a 
personal injury case, defendant sought to show that, if she had 
been injured as claimed, she could not have walked as she after
ward did. On redirect, the physician was asked whether, sup
posing she had limped and hobbled along, stopping frequently 
to rest "couldn't she still have received the injury she com
plains ~f now, and done that?" Held, that the question was not 

.. 
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objectionable as calling for "a conclusion from the facts stated 
that the jury should draw, and not the witness , as an expert." 

3. Where. in an action for perso1:al injury , defe ndant had intro
duced testimony tending to show that plaintiff's physical condi
tion was as bad before as si nce the injury, it was not error to 
permit her to be r eca lled a nd examined as to her condition before 
the accident. 

4. Where plaintiff claimed to have been injured by the sudden 
jerking and stopping of a stree t car as she got on, a question t o 
another passenger, "Did you see anything happen there that 
would have a t endency to hurt anybody?" was properl y excluded 
as not calling for fact s, bu t for th e witness' opinion. 

5. Where witn esses who have been put under the rul e have vio
lated the instructions of the court not to talk to anv one about 
the case, it is not error to permit them to be qu es tioned about 
such violations when called as witnesses. 

6. A witness who had testifi ed that. before the accident, plain
tiff was weak and delicate. was properl y asked o n cross-exa:nina
tion if during such time plaintiff had no t sat up at witness' house 
at night, wh en her baby died. 

7. Where, in an action for personal injury, a phy sician callnl 
by defendant had testifi ed that plaintiff was hyste rical, and as to 
the symptoms and effects of such condi t ion , it was proper cross
examination to ask him, " I s a patient any m o re responsibl e for 
a hysterical condition than ior any other conditio n ?" to test hi s 

• knowledge as an expert on hysteria. 
8. The physician haYing testified that it was taught that people 

who have lawsuits pending, a nd who are claiming to have been 
injured by accidents , and claiming mon ey for them, imagined 
they were hurt, etc., and having further s tated that he did no t say 
such persons were nece ssarily hysterical, plaintiff was entitl ed to 
ask him on cross-examination, "Are they hysterical ?" 

9. The que stion was not objectionable as calling for a mat ter 
of common knowledge. 

IO. In an action for personal injury , tu permit a physician to 
be asked whether another phy sician who has testified in the ca se 
is a skilled physician, and how he stands, is error. 

1 r. Where, in an action for personal injury, a phy sician tes ti 
fied that he treated plaintiff several years befo re the accident, de 
tailing her complamts, and that he exa min ed her the day befo re, 
and stated her complaint s then, r efusal to permit him to test ify 
whether they were not the same complaints s he made when he 
treated her before was error. 

12. Where, in an action against a stre et railway company, the 
negligence alleged was in starting the car with a jerk as plaintiff 
was getting on, and then suddenly stopping, it was error to 
permit the conductor to be a:,ked on cross-examination how fast 
they ran when approaching the crossing. 

13. Where the conductor had testified a s t o how he started the 
car, it was proper cross-examination tu ask him how he usually 
started his car from the station. 

14. Where a witness for the defendant was asked on cross
examination if he had not served a term in the penitentiary , or 
been convicted, and an swered "No," it was not competent for 
defendant to afterwards call a witness to testify to hi s general 
character in the community. 

15. Defendant objected to a certain clause in the charge, but 
said that if a certain word was inserted he would withdraw the 
objection. The court said that he did not think it necessary , but , 
to oblige counsel, he wo uld in sert the word. H eld, that the re 
mark of the court was not error. 

16. Where, in an action against a street railway company, negli
gence was charged in one count in starting the car with a jerk. 
and in another with suddenly stopping, an instruction that if the 
jury " believe from the evidence that by the starting of the car the 
plaintiff was not jerked, slung, or thrown one way, and by the 
stopping of the car she was not jerked, slung, or thrown the 
other way, the verdict must be for the defendant," was properly 
refused.-(Birmingham Ry. & Electric Co. vs. Ellard, 33 South
ern Rep. , 276.) 
ALABAMA.-Carriers - Assault by Servant - Liability - Com 

plaint-Sufficiency- Witnesses. 
I. An allegation of the complaint, in an action against a street 

railway company for an assault, that it was committed " while plain
tiff was engaged in or about becoming a passenger on said car," 
did not show that plaintiff wa s a pass enger. 

2. A carrier is not liabl e for an assault committed by it s servant 
or agent on a person not a passenger, and having no relation with 
the carrier, nor in any way encroaching on its rights, unless com
mitted by its authority and under its direction. 

3. A count in the complaint in an action against a carrier for an 
assault committed by one ,,f it s se rvants having alleged that pla in
tiff was at the time a passenger on defe ndant' s car, it was not 

n ecessary to aver that it was committed within the scope of the 
servant's duty. 

4. A Jew wa s asked o n his cross-examination if he consid ered 
an oath binding wh en he took it wit h hi s hat off. A general ob
jection to the question was interposed and overruled. He an
swered that under the Jewish law an oath is not considered bind
ing unless one is sworn with hi s hat o n, and that, if h e h ad been 
in th e old country, he would not h ave considered him self boun1l 
to tell the truth unless hi s hat were on. H eld , t hat there was 110 

error in ove rruling the objecti o n.-(Birmingh am Ry. & Electric 
Co, vs. Mason, 34 Southern R ep., 207.) 
ALABAl\ lA.-Stree t Railways-Killing Dog-Sufficiency of 

Complaint- R es idence of D efendant- Plea in Abatement
] udicial Notice-Jurisdiction of Notary-Instructions. 

I. A complaint in an action against a street ra il way fo r the kill 
ing of a dog, which averred that defe nda nt , while operating its 
rai lway, through its agents, "did carelessly a nd negli gently nm 
over and kill'' plaintiff's cl og, sufficiently alleged negli gence on the 
part of defendant. 

2. \Vh erc a complaint in an action against a stree t railway fo r 
the killin g of a dog alleged in o ne count that defendant, whil e 
operating it s railway, through one of it s agents, "did recklessly , 
wantonly , and willfully run over and kill' ' plaintiff's dog, it was not 
necessary to allege in that count specific acts of neglige nce on 
the part of defendant. 

3. The circuit court o f a county will take judicial notice of what 
ward in a city loca ted in the county a no ta ry public has bee n ap
poin ted ior. 

4. Where an appeal to the circuit court from a justice in an ac
tion against a stree t railway for the killing of a dog was tri ed o n 
a plea in abatement, in which defendant averred that it resided 
outside th e justice's ward, and that the dog was killed outside 
that ward, and the evidence as to defendant' s resi dence was con
flictin g, plaintiff was entitl ed to an instructi on that the verdict 
should be for h er, if defendant res id ed in such ward, even though 
the dog was not killed there, as the averment in regard to de 
fendant's r esidence made it necessary to find the truth thereof in 
order to sustain the plea. 

5. In an action appealed to the ci rcuit court from a justice, de
fe ndant , a street rai lway, pleaded in abatement th at it r esided 
without the jnstice·s ward. H eld, that plaintiff was not entitl ed 
to an instruction that defendant could be sued in any ward in 
which it did busi ness by agents. as th e issue rai sed by th e ayer
ment in the pl ea was merely wh ether defendant resided in such 
ward.-( Ru sse ll vs. Huntsville Ry., Light & P ower Co., 34 South 
ern R ep., 855.) 
ALABAMA.-Master and Servant- Injuri es to Servant-Street 

R ailroads - D efectiv e Track - Switches - Loose Tongue
Pleacling- Evidence-Notice of D efect- Questio n for Jury . 

I. \Vhere, in an action for injuries to a street railway conductor 
by the derail ment of a car a t a swi tch, the complaint charg~d 
that the want of a sp rin g a t the switch, or o th er appliance to hold 
th e switch rail in position. was a defec t in defendant' s ways, and 
that such defect had not been rem edi ed by r eason of th e negli 
ge nce of defendant, and that such defect was th e cause of plain
tiff's injury, the compl ai nt presen ted an issue of fact. as to whether 
the want of such appliance constituted a defec t in the track or 
~witch, and was th erefo re not demurrable. 

2. Ill an action for injuri es to a street r ailway conducto r by 
reason of an alleged defective switch, a pl ea all egin g that th e lin e 
was constructed under a contract with the city, under supervi sion 
of the city engi neer. and that the switch was approved by such 
city engi neer. and was fir st-class in every re spect, was demurrabl e, 
since, if the swi tch was defective, it s approval by the ci ty eng ineer 
wa s no defense, and. if it was n ot defective, the matt er covered by 
th e pl ea was inclt1decl in th e general issue. 

J. \Vhere plaintiff alleged that he was injured by derai lment of 
a st reet car, ca used by th e fac t that the track at the point of de
railment was out of gage, ev idence that defendant' s employee 
intru :, ted with seei ng that the track was in proper condition was 
notifi ed that th e track was ont of gage, and his response thereto. 
showin g th at he uncler stoocl the existence of the fact stated, was 
admissible. 

4. In an act ion for injuries to a strl'd car conduct or. caused by 
derailment a t a switch, evidence that, by r eason of defendant' s 
failure to have the switch tongue fitted with a sprin g, it would 
become loose, a nd on numerous occa sions the jarring from the 
front trucks of a ca r wo uld turn the switch so that the -rear trucks 
would lea\"e the main track. which occurred on the occasion in 
qu es tion , presented a question for the jury, as to whether th e 
switch as con structed was not defective , and, if so. whether such 
defect was the proximate cause o f plaintiff's injuries. 

5. Where, in an action for injuries to a str eet car conductor by 
derai lm ent of hi s car, there was evidence t hat the track at the po int 
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of derailment was out of gage, and that such defect was th e prox i
mate cause of the injury, as alleged, defe ndant was not entitled to 
an affirmative charge on such issue.- (Alabama Traction Co. vs. 
R eYi lle, 34 Southern R ep. , 981.) 
ALA BAMA.-Conclusion of \Vitness-Irrespo nsive A nswer

Street R a il way Company- Crossing Accident- Wantonness
H armless E rror. 

I. P lainti ff's test imony, in an ac tion against a street car com
pany fo r injuries at a street crossing,. that he had to get on the 
electri c car track, or right at it, in order to cross a rai lroad track 
that an engine was on, is objectionable as a conclusion. 

2 . T he testimony of witness that he was not aware the car was 
moving toward him before it struck him is not the statement of a 
conclusion, but of a concrete fact . 

3. The answer, "He was doing all he could to stop," is not re
sponsive to the question, " Did you see him do anything to stop?" 
and therefore may be excl uded, though no obj ect ion was made to 
the question. 

4. T hough a motorman is not aware of the peri l of one on the 
track in time to avoid injuring him , yet the company is liable if 
the motorman was guilty of wantonness in runn ing h is car over 
the cross ing at the tim e and under t he circumstances. 

5. In an ac tion fo r in juries, admission of plaintiff' s concl usion is 
harml ess; it t endin g merely to show he was not negligent , and 
the case bein g tri ed on the theory, and th e jury being charged , 
that he was negligent.-(Birmingham E lectric Co. vs. J ackson, 
34 Southern R ep., 994. ) 
CALIFORNIA-Servan t - Injury- Negligence-Appliances

Di1ty to Adjust-Question fo r Jury-Expert Evidence-D am
ages. 

r. Intestate was engaged on a construction train in di stributing 
ti es along defendant 's road, when by reason of a sudden slackening 
of speed som e of th e ties fe ll o ff , carrying him with them in front 
of the car, and he was killed. There was no defec t in the car 
other than stakes were not placed in the loops or pockets o n 
the sides and ends t o kee p the ti es in place. Int es tate and his 
fellow servauts loaded the car, and fa il ed to place the stakes in 
positi on, th ough defendant had furnished stakes for that purpose. 
T here was evidence that it was their duty to adj ust the stakes. 
H eld, error to charge in effec t that it was defendant's duty to 
adjust th e stakes; that bein g a quest ion fo r th e j ury. 

2. Vv'hether stakes or uprights were necessary to mak e the car 
reasonably suitable and safe was a q uest ion fo r the jury. 

3. Th e ques tion as to the proper height of stakes to be used at 
the ends of a car loaded with t ies is not a matter fo r expert evi
d ence. 

4. In an ac tion against a railroad for the death of plaintiff' s 
husband, an employee, an inst ruction th at the j ury might consider 
the fac t that decease d was the sole support of the plainti ff was im
p1:opt> r , th ough not ground fo r reyersal.-(Ker rigan vs. Market 
St. Ry. Co., 71 Pacific R ep., 621.) 
CALIFOR N I A-New Trial-Appeal-Discretion- R eview. 

I. O n appeal fro m an order granting plaint iff a new tr ial o n the 
g round of insnfficie ncy of the evidence to · sustain a verdict fo r 
defendant , and fo r newly discovered evidence, the order will be 
affirm ed, unl ess it clearly appears that the trial court abused its 
discretion in granting such new t rial.-( H ausmann vs. Sut ter St. 
Ry. Co., 72 P ac ific R ep., 905.) 
CA L I FO R N I A.-Street Rail ways-Iu juries to Passengers-Evi

dence- Statements of Conductor- R es Gestze-Prej udicial 
Error- Duty of Employees- Contributory Negligence
P roof. 

r. In an actio n fo r in juries sustai ned by a street car passenger 
while att emptin g to aligh t, statements of the conductor aft er he 
had gone from where the car stopped to where plaintiff lay on the 
g round, almost half a block away, and back again to the car , 
fo rmed no part of th e res gestze. 

2. The admission of incompetent statem ents of a street car con
ductor that th e passenger, injured while att empting to alight, 
blamed him, and thought it was his fault, was prejudicial error, in 
an action fo r injmies sustained. 

3. \Vherc, in an act ion fo r injuries sustained by a street car pas
senger while at tempting to alight, there was evidence that after 
the passenger was thrown o ff her balance she held to a stanchion 
and was dragged some distance, the testimony that , in response to 
call by passengers to ring th e bell, some one answered that it was 
no use to ring the bell , as the car would not stop unless the con
ductor rang it, was immaterial. 

4. W here, in an action for injuries sustained by a street car 
passenger while attempting to aligh t, the evidence showed that 
before the car had entirely stopped it again started suddenly, and 
thus caused the passenger to be injured, and instruc tion that, when 
a car was stopped to all ow a passenger to get off, it was the duty 
of the employees of the company to see that no passenger was in 

the act of alighting before again starting the car, was inapplicable 
to the evidence. 

5. The duty of a street railway company to afford its passengers 
reasonabl e opportunity to ge t off its cars is no greater than that 
of the o rdinary steam railroad company. 

6. The proof of th e injury to a passenger casts on defendant the 
burden of provi ng that it was occasioned by contributory negli
gence of the passenger , unless the evidence on his part tends to 
show that the injury was due to his negligence.- (Boone et ux. vs. 
Oakland T ransit Co., 73 Pacific R ep. , 243.) 
CA LIFO R N IA-New Trial- R eview- Street Railways-Appli-

ances fo r Stopping Cars. 
I. An order granting a nt w trial will not be disturbed, being 

general in its t erms, and one of the grounds of the motion being 
insuffic iency of the evidence, and the testimony being substantially 
conflicting. 

2. O rdinary prudence requires that a street railway company, 
for the safety of pedestrians, exercise g reat care to keep its appli
ances for stopping cars in good condition.-(Mock vs. Los An
g eles T raction Co., 73 P acific R ep., 455.) 
COLORA DO.- Street R ailroads- P ersons on Track-Killing 

Chil dren- Safety Appliances-Duty to Furnish-Damages
E vidence- I nstructions- Appeal- W aiver of E rror-Harm
less E rror. 

r. Errors no t di scussed on appeal, either in the brief or oral 
ar gument of appellant's coun sel, will be deemed waived. 

2. \Vh ere a motion fo r a new t ri al on the ground that the ver
dict is contra ry to the evidence has been denied, the verdict will 
no t be set aside o n appeal, unless it appea rs from the record that 
serious legal error occurred in th e admission or rejection of evi
dence or in the instructions given. 

3. Where , in an action fo r the k illin g of plaintiff's child by de
fendant's str t> et ca r , ther e was nothing tendin g to prove that the 
car was not proper ly equipped, o r that o ther appliances than those 
in use were more safe, or that there was any law or ordinance 
requiring the use of a fender, it was not error to r efuse to permit 
a witness to tes tify that the car was no t equipped with a fender 
like t hose subsequen tly used by defendant. 

4. W here th ere was no evid.e nce that defendant' s s treet car, at 
the time pla intiff' s chi ld was kill ed by its operation, was not prop
erly equipped to avoid accidents, an instruction that if defendant 
had been negligent in not providing th e car with suitabl e con
t rivances fo r avoid ing accidents of the kind in question, plaintiff 
would be entitl ed to r ecover, was pr operly refused. 

5. T he liabi lity of a street ra ilway company fo r failure to equip 
its ca rs with safety appliances . by reason of which plaintiff's child 
was all eged to have been ki ll ed, must be de termined by the char
ac ter o f appliances in use at th e time o f the accident. 

6. A n in struction in an ac tion for the death of plaintiff's infant 
son, charging that the amoun t of plaintiff' s recovery must be lim
ited to the va lue of the services of th e son from the time of his 
death until he would have attai ned the age of twenty-one years, 
less what it would be worth to feed, clothe, educate, and care for 
him in a manner proper to his station in life, was not objection
able on t he g round that un der it the jury could not have found a 
verdict fo r plain tiff in any sum whatever. 

7. W her e the jury found fo r the defendants on the merits of the 
case, error, if any, in an instruction on th e subj ect of plaintiff's 
damages, was hannless.- (Zimmerman et al. vs. D enver Consol. 
T ramway Co., 72 Pacific Rep., 6o7.) 
COLORA D O.-Master and Servant-Injuries to Lineman-De

fec tive P oles-R es Ipsa L oquitur- Appliances-lnspection
Safe Place to \ Vork-Assumption of Risk. 

I. Wh ere defen dant's electric railway company had furnished 
plaintiff with a repai r car, on whi ch were appliances fo r bracing 
and securing poles, and, just prior to plaintiff's injury by the 
breaking of a pole, which he had asce nded, in the course of his 
duty, without bracing th e same, or examinin g to as.certain whether 
or not it was safe. a pole which pl aintiff had ascended had been 
braced and secured by these appliances, defendant was not guilty 
of negligence in no t furni shing pro per appliances. 

2. W here plainti ff was em ployed as a lineman, and was fre
quently required to climb poles supporting electric wires, and to 
reset poles and wires . and r emove decayed poles, defendant was 
not liable for h is injuries sustained by the fallin g of a defective 
pole, which plaintiff had ascended to change certain wires thereon. 

3. W here plaintiff had worked as a lineman on poles in the con
struction and r epair of electri c lines for many years when he was 
engaged to work fo r the defendant, and it was plaintiff's duty to 
go upon poles that might be decayed for the purpose of taking 
down and putting up wires. defendant did not owe plaintiff the 
duty to inspect it s poles, and inform him whether or not any of 
them wer e so decayed that it was unsafe to work on them. 

4. W here plaintiff , a lineman in defendant's employ, was in-
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jured by the falling of a defect ive pole which he had ascended to 
change certain wires thereon, mere proof of the accident was in
suffi cient to es tablish defendant 's negligence. 

5. Where plaintiff was employed as a lineman, and was required 
to climb poles in the course of his business, the ri sk that some of 
the poles might fall on account of weakness was a risk incident to 
plaintiff's business.-(Kellogg vs. Denver City Tramway Co., 72 
Pacific Rep. , 609.) 

DELAWARE.-Injury to Employee-D efec tive Appliances
Pl eading- Descri ption of Defect. 

r. Where a declaration charged that defendant negligently used 
a car with a defective ai r brake, on a stree t, and that, by r eason 
of the premises,-that is, such defective air brake,-the car, whil e 
being so used, could not be stopped, and ran into another car, on 
which plaintiff was engaged in dischargin g his duties as a con
ductor, by reason of which h e was injured, etc., it was not objec
tionable for failure to allege wherein the car was defective.-(Jones 
vs. People's Ry. Co. , 53 Atlantic Rep. , 1065.) 

DELA W A RE.-Injuries to Servant-Negligence-Burden of 
Proof-Contributory N eg]igence-Master's Duty-Dangerous 
Employment- Youth - Inexperience - Rules - Measure of 
Damages. 

I. A master owes its servant the duty of providing a reasonably 
sa fe place to work in , and reasonably safe and proper tools. 

2. It is a master's duty to a se rvant to k eep its premises and 
tools in a reasonably safe conditio n. 

3. Where a servant is young or in experi enced, it is the duty of 
the master to inform him of the dangers incident to his employ
ment. 

4. A se rvant must obey and follow the instructions of his mas
ter as to the work h e is employed in. 

5. It is th e duty of both master and se rvant to exercise reason
able care and diligence to avoid accident, va rying according to the 
dangerous nature of th e employment. 

6. Plaintiff in an acti on aga inst a master for injuries has the 
burden of proving defendant 's negligence. 

7. Plaintiff in an action against a master for personal injuries 
cannot recover if guilty of contributory negl igence. 

8. In an action for personal injuries, plaintiff can recover for 
loss of time and wages , past and future pain and suffering, and 
for resulting impairment of abi lity to earn a living.-(Karczewski 
vs. Wilmington City Ry. Co., 54 Atl antic R ep., 746.) 

DELA 'vVARE.-Carriers-Street Railroads-Injuries to Passen 
ge rs- Motive Power-Care R equired-Negligence-Action s 
-Issues and Proof-Damages. 

I. The degree of care required of a carrier to be exercised for 
the safety oi- passengers is the same whethe r the motive power is 
steam or electricity. 

2. A carrier is r equired to use the highest degree of care and 
diligence r easonably practicable in securing their safety by keep
ing its cars and appliances in a safe condition and at all times 
under the control and management of skilled and competent ser
vants. 

3. W here, in an action for inju ri es all eged to have resulted from 
a collision on a street railway, the declaration averred that plain
tiff was th row n from his seat to the ground by the force of the 
collision. proof that plaintiff jumped from the car on which he was 
riding, and was injured, in his endeavor to escape th e danger of 
the collis ion , would not justify a recovery. 

4. In an action for injuries by reason of a street car collision, 
evidence that the motorman los t control of the collidin g car by 
reason of the fact that a snap switch on the rear of the car was 
closed when it should h ave been open, was inadmissible und er th e 
decla ration charging that th e car was improperly equipped wi th a 
defective air brake. 

5. Wh ere a snap switch on a street car was closed wh en it sh oul d 
have been open, and by reason of its being closed, the air brake 
thereon fai1ed to act effectually, whi ch resulted in a coll osion. the 
fa ilure o f defendant's employees to discO\·er tha t the switch was 
closed, and open the same. constituted negligence. 

6. A passenger injured by a carrier's negligence is entitl ed to 
recover reasonable compensation for hi s injuries sus tained. in 
cluding pains and suffering, impaired capacity to labor since the 
acciden t, and his probable loss of time and labor in th e future, 
resulting from his injuries: and, if the injuries arc permanent in 
character, he is also entitl ed to recover for any impairm ent of 
earning capacity in the future.-(McAllister vs. People 's R y. Co., 
54 Atlantic Rep., 743.) 
DELA W ARE.-Carri ers-Injury to Passenger-Pleading-De

murrer-Certificate of Counsel. 
I. 21 Laws Del. p. 269. c. 126, requiring a demurrer to be ac

companied by ce rtificate of counsel that he believes it good in law 
and not made fo r delay, is not repealed by 21 Laws Del. p. 582, 

c. 303, requi ring judgment of respondent ouster to b<' entered 
on issu es joined on demurrer in certain cases, and containing no 
requirement for a certificate. 

2. In an action against a street railway for injuri es to a passen 
ger, a narr. averring generally that th e company negligently 
used insufficient and defective brakes and other appliances, by rea
son of which its se rvants lost control of the ca r, and plaintiff wa s 
injured while en deavoring to escape, was demurrable for not 
specifyi ng the particular appliances that caused the injury, and 
how the injury was rece ived.-(N ewton vs . P eople's Ry. Co., 55 
Atlantic Rep., 2.) 
DE LAW ARE.-Street Railroads-Collision with Vehicles-In

j uries-Care Required-Con tributory Negligence-Damages. 
1. The rights of a street railway and the public to use the street s 

of a city must be exerc ised in a reasonable and careful manner, so 
as not unreasonably to abridge or interfere with the rights of the 
other. 

2. A stree t car company, in operating its cars in a street, must 
mov e them ,, t a reasonable rate of speed, and reduce the speed or 
stop, if need be, when danger is immin ent. 

.3. Persons using th e stree t s of a city on wbi<:h street cars are 
opera ted are required to use reasonable care to avoid coll ision by 
stoppin g, and, if need be, turnin g out and keeping off the tracks 
in the presence of danger. 

4. A person attempting to cross a street rai lway track is bound 
to look for approaching cars in time, if possible, to avoid collision, 
and, if he does no t look and does not see an approaching car until 
it is too late to avoid a collision, h e is guilty of negligence. 

5. Though the right of a street railway within its lines to use 
the street is superior to that of other users of the street, the pub
lic, in th e exercise of due care, are entitl ed to cross the tracks as 
well within the blocks as at street crossings, in which case both 
the tr,aye]er and the rai lway company are required to use care, 
commensurate with the danger, to prevent a collision. 

6. A person injured by reason of a co ll ision with a stree t rail
way car is en tit led to recover for pain and suffering, loss of power 
to labor, in th e past and in the future, resulting from the injuries, 
loss of time and necessary expe nse in procuring labor which but 
for his injuries he would have performed himself, and expenses 
for m edicine and medical attendance.-(Wilman vs. People's Ry. 
Co., 55 Atlantic Rep., 332.) 
GEORGIA.-Street Railways-Collision-Evidence of Damages 

-Pleadin g. 
1. The petition alleging that there was a collision between the 

plaintiff's vehicle and a car of the defendant, which threw him 
upon the ground, inj ured his back. left leg, and hi p, caused con
cussion of the spine, and inflicted o th er bruises and injuries upon 
his body, it was permissible to introdue evidence showing injury 
to plaintiff's urinary organs.-(Central Railroad Company vs. 
Mitchell, 63 Ga. , 173, 3.) 

2. The evidence authorized the verdict, and there was no error 
requiring the granting of a new trial.-(Atlanta Ry. & Power Co. 
vs. Maddox, 43 S. E. Rep., 425.) 
GEORGIA.-Street Railway-Injury to Passenger. 

r. It is the duty of a street rai lway company to exercise ex
traordinary care for the safety of its passengers . As an incident 
to thi s obligation. where, in compliance with a city ordinance, 
street cars are brought to a full stop just before reaching a cross
ing of tracks , and it is customary on such occasions to stop long 
enough for passengers to get on and off without giv in g any signal 
therefor , it is the duty of the proper servant of the company to 
exercise extraordi nary diligence, before signaling the car ahead, 
to ascertain if any passengers desir e to alight from the car, and, 
if so, to give such pas sengers a reasonable oppnrtunity to alight 
in safety.-(Atlanta Ry. Co. vs. Randall , 43 S. E. Rep.) 
GEORGIA.-Street Railroads-Injury to E mployee-Negli gence 

of Fellow Servant. 
r. A chartered street railroad is a rai lroad company within th e 

meaning of sections 2297 and 2323 of the Civi l Code of 1895, and 
therefore is li able to one servant for injuries inflicted by the negli
gence of a fe llow servant.-(Savannah, T. & I. of H . Ry. vs. Wil
liams, 43 S. E. Rep., 751.) 
GEORGIA.-New Trial-Review-Street Railroads-Presump

tion of Negligence. 
r. If the law and the facts do not require the verdict, this court 

will not disturb the first grant of a new tri al, although it was put 
upon a single groun d; nor will it determine whether the court be
low was right in granting the motion for such special reason. 

2. A chartered stree t rai lroad company is a rai lroad company 
within the m eaning of the Civi l Code of 1895, secti on 2321, and the 
presumption is against such company where damage was done to 
person or pro11erty by the running of the cars or machinery there
of.-(Cordray ,·s. Savan nah , T. & I. of H. Ry. ; Savannah T. & I. 
of H. Ry. vs. Cordray, 43 S. E. Rep., 755.) 
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LONDON LETTER 

( Fro m Our R egular Correspondent.) 

A successful tria l run has been made of the electr ical trains o n 
th e Tynemouth lin e o f the North East ern R ailway Co mpany, par 
tic ul ars of whi ch have been printed fro m time to tim e in these 
columns. T he wh ole work is in the hands of Charl es H. M er z, 
co nsulti ng eng in eer for the company. Powe r is at present being 
taken from the Newcastl e E lectri c Supply Com pany, at W all send , 
but wi ll eve ntually be taken from th e new power ho use which was 
illustrated in th e STREET R AIL'WAY J OURNAL of June 20 , and whi ch 
is being erected at Carvill e. T he electri c trains h ave b een 
equipped by th e B rit ish Th om son-Houston Compa ny with the 
mul tiple un it trai n contro l system. T he ca r bodies were built 
by th e B ru sh E lec tri cal E n gineerin g Company, and, as is u sual 
on all of th e ex ist in g electric rail ways , ar e lon g, c pen corridor 
type, supported on two fo ur-whee l bogie tru cks. T he car s ar e 
divided into t h ree divi sio ns, havin g transverse sea ts in the center 
division, whil e in the end se ctions th e seats are placed longi tudin 
ally. T he system comprises about 37 miles be tween Newcastle 
and Tynemo uth on two routes. Each train co nsists of t wo motor 
car s and o ne t rail er, the whole train accommodati n g over 200 

passenge rs. A successfu l tr ial t ook plac e on Sept. 2 7 . It is a very 
interes t ing coi ncidence that it was o n Sept. 2 7 , 1825, that th e fir st 
passenger railway li ne in E ng land was o pened between S tock_ton 
a nd Darlington. It is a lso interest in g to note that th e electrical 
equ ipm ent fulfi ll ed all expec tations a nd th e m oto rs had no trouble 
in attainin g 30 mil es an hour for the t rai n withi n 30 seconds from 
sta r ti ng . 

T he tid e appears t o h ave turned with th e Me rsey Rai lway Com
pany, which wa s elec trica lly equipped by t he Briti sh W esting
house Company early th is summ er. T h is is an o ld stea m tun nel 
rai lway from Liverpool u nder the River :tv1ersey to a number of 
poin ts on the o pposite sho re. Fur so me yea r s th is company has 
been wo rk ing a t a loss. all possib le pro fit s h avin g been exhausted 
by its working expen ses, large sum s having been consumed fo r 
\' ent ilation o f the tu nnel, wi th little ho pes o f a dividend ever being 
fo r thco ming. At a recent half-yearl y m ee ti ng it w:is stated that 
th e nu mber o f pa-;sengers duri ng the last half year di sti nctly in
crea,;ed a nd t hat th e r ecei pts ha ve bee n st eadi ly go in g upward , 
whil e befo re the electrifica ti o n th e r eceipts had been st eadily goin g 
(lownward. T he r esul t s of the succeedi n g six 111 011ths will be 
much more importa n t and wi ll be awaited wi th co11-iderable in 
t eres t. 

One o r two acciden ts on the Ce nt ra l L o ndo n Hailway ha \·e 
call ed fort h so me cr itici :- 111 a ,; to equippi ng electri c ~ai lways with 
a mul tiple un it sy stem. T he accide nt s ha \·e been in 1.h e nature of 
derai lments, and ha\·e always occurred while the trains h ave been 
shun ted at o ne or other end " o f the line a nd on a r ur \' e, It has 
brought forth th e criti cism that it is da n gerous both to pull and 
push train s. especially on cur\' eS. T h e B oa rd of Trade lo ng ago 
decided that on railways the practice of pullin g an d push ing was 
dan ge ro u,;, and no w in sists o n trains which requir e more th an 
o ne lo romoti\' e th a t th e t\\ o locomotives should he in front o f 
th e train. Th e present system oi elec tri c traction, h o\vever. is 
rather o ppose d to th is prac tice. and as th e above cr1 tici sm brings 
up an intere,; t in g point. doubtless m ore will be h eard of it in th e 
future. 

Beliast City Coun cil ha s unanim o usly appro\·ed th e schem e fo r 
th e purcha~e a nd elect r ifi ca tio n of th e tra m way syc.t em of Belfa,,t 
submitted by Charl es IL .\ !en: at a cost o f cl ose upon a mi ll ion 
pou nds. incl uding the purcha~e 1~rice o i th e o wning co mpa ny. 
It has al so be en decided to prom ot e a bi ll in Pa rli ament fo r th e 
purpose o f acquirin g th e undertak ing. .\Ir . .\Ierz has recom
mended th e ove rh ead sy stem. and as a ll the li nes wi ll ha\·e t o be 
relai d. the cost of elec t r ifica ti on wo uld mo unt up to about £664.-
621. This am ount does not cov er , ho weYer, the cost o f a gen
era ting statio n, no r o f certain necessa ry street a lterations, so that 
the tota l cost of £1,000.000 wi ll do ubtless be r ead ily reached. 

Aberdeen has decided to t ry the "Thermi t" system of weldi ng 
rails. a nd it has been re solved to weld a hundred joints of the 
present rail s in Albyn P lace as an exper im ent. T h e repor t of the 
burgh surYeynr was to the effect that if these rails, which were 
originally laid fo r h orse tra ct ion, we re we lded. they would last 
ior another four yea r s. 

At a recent meeting of th e T own Council of \ Voh·erhampton, it 
was decided to make importan t exten sions o f the sur face contact 
system in use in that city, and a con t rac t has been awarded th e 
L o rain S tee l Company fo r th e necessary apparatu s. T h e t otal 
cost o f the exte nsions will aggregate about £60,000. 

The important experim ent o f r unning a moto r car service on 
their line between th e Chalford and Stonehou se stati on s has been 

sta rt ed by the Great W est ern Railway Company. A t present the 
number of ordinary trains calling a t these places and intermediate 
sta ti ons is but limited. Under the new arran gem ent , h o we\' er , 
the fa ciliti es for trave lin g between these two po ints will b e g reatly 
increased, as it is intended to run a motor car each way every 
hour for about twelve hours daily. N ot only will the car tak e up 
passengers at intervening sta tions, but passen ge rs will a lso be 
taken on board a t the four level crossings b etween Chalfo rd and 
Stonehouse. Th e ca r is driven by a st eam motor, and can · be 
wor k ed from eith er end. Divided into three compartments, one 
o f which contai ns th e m otor , the car, which can attain a speed of 
45 miles an hour, will accommodat e fifty-two passengers, sixteen 
in cross seats in the center , and thirty-s ix in longitudinal seats 
towa rds eac h end. Space is left for parcels traffic and small hand 
lu ggage . E lec trical communicatio n is provided for the conveni
e11 ce of th e con ductor and driver. The vestibule, forming the 
third co mpa rtm ent , at o ne end of th e car is provided with steps, 
by mea ns of which passen gers can enter and alight at level cross
ings. Ti ckets will be issued to travel er s on the train itself on the 
t ramway princi pl e. T he journ ey between Chalfo rd and Stone
ho use is t imed to occupy twen ty-three minutes, including stop
pages. 

A scheme for stimul ating and ex pa ndin g British trade in fo r
eig n and colonial markets, and one which promi ses to have far
r ea ching r esul ts, has been in iti at ed by Ben. H . Morgan, r ecently 
Trade Commi ssioner to South Afr ica. It is that lectures shall be 
p repared by eminent engi n eer s and lea din g expert s in various 
li nes o f ma nu fac tu re, ·w ho wi ll make a point of showing what 
pro g ress has been made in Great Brita in up to the p resent time 
i11 the ma nu fac ture o f a ll classes o f machinery and goods , em
phasizing novel poi nt s of utility, design , etc. It will be a special 
icature that each lec tu re will be illn strated with lantern slide views 
o f the m achinery o r oth er subj ect dea lt with . L ectures having 
th us been prepared wi ll be immediately printed, and copies for
warded by previ o us arra ngement fo r r eading before technical and 
trade societ ies, Cha mbers o f Co mmerce, co lleges, schoo ls and 
, ther educational and tradi ng bod ies in th e B riti sh Colo nies and 
lladi ng center s o f trade in fo reign count ri es. Th e Board of 
Trade and other Gov ernm ent departm ents are givin g th e scheme 
their ass istance, and a re work ing with th e Agents- Genera l for the 
Colonies, w ith a view to arran g in g fo r the r eading of the lectures 
before suitabl e in stit ution s in th e Coloni es . whil e the Foreign 
Offi ce is inst ructi ng Consul s ab road in the principa l m arkets to 
gi \·e the schem e their co-operation. ~!Jr. l\Io rga n is dealing fir st 
with t he en gi neeri ng ind ust ry'. a nd in thi s conn ec ti on ha s already 
ar ra nged fo r the p repa ration of th e fo llo win g lec tures : 

Bri ti sh Progress in E lectri ca l \Vo rk- Sir W m . H. Preece, Past 
P resident o f th e I nst itu te of Civ il E n g in ee r s. 

Rriti sh Prog ress in Dynamo and Mo tor Con struction- ]. Swin
bu rn e. Past Presid ent In stitu te of E lec tri ca l E ngineer s. 

Briti sh Progress in ~Iecha nical Road Trac tion-Colonel R. E. 
Cro mpton . l\ Iecha nical Institute Ci\·i l E ng ineer s, P ast Pres ident 
In stit ute Civil Eng in eer s. 

Briti sh Prog ress in Stea m Generatio n-Professor vV. Ripper, 
U ni\'ersity Coll ege, S heffi eld. 

Briti sh P ro g ress in S tea m Boile r Const ruct ion-F. J. R owan, 
ex -Vice-Presiden t I n stitute l\.J echa ni ca l E n g ineers. 

Briti sh Progress in .\ l achin e Tool Manu fac ture-] ohn Ashfo rd, 
manag t>r, R obey & Co .. L incoln. 

Bri t ish P rog ress in :.Iunicipal E ngi neering-W . H. Maxwell , 
bo rough sur\' eyor and engi neer, T unbri dge \ Ve li s. 

Briti sh Prog ress in Stea m E ng ine Co nstruction- ] . H . Dal es, 
con sul ting engineer . 

Bri ti sh Prog ress in Ga s \ York s P lan t and Machinery-C. E . 
Brackenbury, civil eng ineer . L ondon. 

Briti sh \ Vork shops and Th eir Equi pment- B. H . Morgan, En
gi n eerin g Trades' Commi ssioner . 

P neumat ic T ools and Appliances-E. C. A mos, Qu ee n V ictoria 
Street. 

T he Selecti o n o f Boilers-C. E. St rom eyer, chief engineer, Man-
chester St eam U sers' Assoc ia tio n. A. C. S. 

----♦----
ELECTRIC RAILWAYS FOR VALPARAISO, CHILE 

The Valparaiso E lectric Company, fo rmed in Berlin, Germany, 
by a com bination of several leading banks and German electrical 
companies. with a capital of £ 2 50,000, to finance and build a com
plete elec tri c railway syst em in Valparaiso , Chile, has taken over 
the co nc ession g ranted by the Valparaiso municipality to Saav
reda, Benard & Company, fo r the construction and operation of 
about 17 mil es of electric railways in that city, and for the supply 
o f electric li ght and power. 
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THE MICHIGAN AND INDIANA COMPANrS LINE 

T he system o f the Mich igan & Indiana Tractio n Compa ny, now 
under co n structio n between B attl e Creek and Grand L edg e, M ich. , 
is expected t o be completed a bo ut F ebrua ry, 1904. In a ll 56 mi les 
o i standa rd g age , s ing le track li n e, w ill b e bui lt th ro u g h Battl e 
Creek , Bell eview, O li ve t , Cha rl o tte, Pottervi ll e, vVill ett s, La nsin g 
and Grand L ed ge. T h e co ntra ct fo r th e work is h eld by the Penin 
sul a Co n struction Company. It is to be a t h ird-ra il roa d, and fo r 
th e m ost part will b e built upo n pri va te ri g ht of way , 4 rods wide, 
secured wit h a view t o do uble tracking the line in th e futur e. A ll 
fi ll s and cut s ha ve b een made with the provis ion fo r doubl e tr ac k s. 
T n Battl e Creek, Charlo tt e and L ansin g a privat e ri g ht o f way 
h as been secu r ed with the obj ect o f r unning throu gh ca rs o n a 
fa st schedule in these citi es. B att le Cr eek , which is th e te rm inus 
of t he lines o f the M ich igan Tra ct ion Compa ny, g ives fac iliti es 
for t ra nsferrin g p asse nger s to Gull L a k e, an idea l summ er r e
sort. In additi on to thi s th ere is a summer reso rt a t Lake Co g nac , 
situated abo ut a mile and a half fro m Battle Creek. Ledys Park, 
about three miles from L a nsing, is a lso a pl easure reso r t. Gr a n d 
River, th rou gh whi ch the road passes, is th e h eadqua r ters o f th e 
Spirituali s t s A ssocia tion , which h o lds annua l ca m p m eeting s 
ther e two m onth s each y ear. T h e l\f ichi ga n & Indian a T racti on 
Company is in no way identifi ed with the M ich igan Central Trac
tion Company, with whi ch it has o ft en been con fused. The Cen 
tra l Company p lan s to bui ld a road from Batt le Creek lo La n sin g 
by way of G rand L edge. The offi ce rs o f th e M ichi g a n & I ndiana 
Company are : E dward F . P a n gburn, pres id ent ; Will ia m M. 
Dibble, secr etary ; Charles J. A ustin, treasurer : J ohn l\L Co m 
stock, chi ef en gineer ; Fred eri ck G. Hi gby, assi~ tant en gi n ee r ; 
Nicholas & Durfee , counse l. 

•• 
NO STRIKE ON THE NEW YORK ELEVATED 

The threat en ed strike of the m o to rm en and fir em en of th e 
Interborou g h Rapid Tran sit Co mpany, which o perates all th e 
elevated li nes in N ew Y o rk, was avert ed W ednesday . Oct. 28. 
wh en an agree ment was s igned whi ch is t o b e fo rmall y rati fi ed at 
m eet ings of the moto rmen and fir em en on Sa turday, Nov. 7. T h e 
agre em ent was reach ed as th e result of a con fe rence lastin g three 
hou rs Wedn esday afternoon b etween the officials of th e co mpany 
an d the representativ es of th e m en. It was sign ed o n b eh alf of 
the com pany by Vice- President E . P. Brya n . O n beh alf of th e 
men it wa s s ign ed by T. S . In g ra ha m , fir st g ra nd en g in ee r of th e 
Broth erhood o f L o com o tive E n g in ee rs: J ohn J . H annah a n, gra nd 
m aster o f the Brotherh ood of L oco m o tive Fire m en ; \ V. L. 
J enck s. chi ef o f divi sio n No. 105 of th e B rot h erhood of Locom o
ti,·e Enginee rs, and H arry B . Pinn ey, cha irman, Brotherh ood of 
Locomotive Firem en Lodges J49 and 155. Th e follow ing copy o f 
the agreem ent was g iven o ut by the officia ls o f t h e compa ny a it er 
the sett lement was reached ' 

It was agreed as rega rds the di ffere nces between th e ma nagemen t and t he 
respecti ve organizations named conce rning examination of e n gi neer s a nd fire
men t hat D r \V. R. T ownsend, fo rmer medical examiner fo r the .ll l a nh a tta n 
Railway Company, a nd Dr. Leonard F . P itkin, present medical exam ine r for 
the Interborough Rapid T r ansit Compan y, shall j ointly, a cting fo r t he organ• 
izati ons named, and t he Interborough Rapid Transit Compa ny, det ermine from 
th e records of th e ex amination made by Dr. T ownsend of the e nginee rs and 
fi remen of the l\Ia nhatta n Railway, which m en, from th e number of men who 
on forme r examinat ion of Dr. Townsen d did not show a normal con dition, 
should in thei r judgment under go a n examination at the prese nt time. 

A ll the men who showed a norma l condition a t the examination made by 
D r. T ownse nd sha ll not be r e•examined fo r a per iod of tw o yea rs a nd six 
mont hs from th e date of th ei r fo rmer examin ation, unless a ny of the men may 
give indicat ion o f weakness in an y o f the esse ntial points r equ ired fo r the 
proper dischar ge of their d utie s. T hose of the men wh o appear u pon the 
record as ve r y considerably below norm al a nd whose records wou ld 
seem t o indicate t hat th eir condit ion could be improved by treat• 
ment, will be given a reasonable opportunity t o fi t t hemselves fo r this 
examinat ion before th ey sha ll be subj ec t ed to it. 

I n the event of th e examination or r e-examina tion of th e me n , if a man ex
a mined is not sa ti sfi ed w ith th e decision r"eached by the compa ny's m ed ical 
examine r , he wi ll have the privilege of under going an e xaminat ion by an y 
reputahle ph ysician or speciali st in New York City. S hould t he diagn osis of 
t he second physician not ag ree w ith that of the compan y's medi cal examiner, 
a third ph ysician or speciali st: to he agreed on by the compan y' s medical ex
a miner a nd the second p hysic ia n or specia lis t , sh all be called in , a nd t he 
dec is ior, o f two out o f th e three physicians sha ll be fin al. T he compan y will 
pay the cost o f a ll exami na tion s. 

Wh en th e examination of m o torm en wa s o rdered som e time 
ago th ere was con sidera ble oppo siti on to the o rd er , and th e m en 
vo ted " n o t to submit ," but th e co mpa ny insist ed, a nd a seri es o f 
co nfer en ces wa s h eld whi ch result ed in the ado ptio n of th e agree
m ent o n Oct. 28. whi ch is a co mplete v icto ry fo r the managem ent. 

O ne r eason fo r o rderin g a gen eral ex a minatio n was t ha t th e 
co mpany fe lt th e n ecessity for hav ing compl ete, exact a nd reliable 

records of the physica l condition of it s em1jloyccs. The old 
m ethod co m p ri sed simpl y in ha vin g a pplicants p rese nt a certifi
ca te sig ned by t h e compa ny ·s physician sayi n g that th e applicant 
wa s no t d isqua lifi ed by h is physica l condition from en tering the 
ser vice. T h is, of co urse, g ave th e com pany's o fficers n o idea of the 
ma n's actua l co ndit io n, and th ey cou ld not de termine in telligently 
" h ether h e was liable to maintain th e sta nda rd se t by them or de
t er io ra te phy sicall y w ithin six mo nths, a year, o r t wo years. It 
wa s t h er efo re determin ed to complete t h e r ecords by h avi ng each 
man 's conditio n ca refully n oted. T h e pre sent cert ifica t e is m ad e 
ou t in th e fo llowin g fo rm: 

' I IJ E J ;--.JTE RB O ROUG II HAP!D TRANS IT CO M PANY, 
MANHATTA N R A I LW AY DI V I S I ON 

S urgeon's Office 
No. 1~5 Broa d way 

l\lR. FRA N K H E DL E Y, New York C ity, N. Y., ............ l!JU .. . 
Ge neral S u pe rintendent. 

D ea r S ir -
In compliance with your in structions of t h----I have th is day made a 

phys ical examinati on o f l\ l r. .. ......... .. . .. . ............ ..... as to his fi tness 
fo r the pos ition o t . ... .... ......... .. . ..... ..... and beg to report as fo llows: 

. \ ge ....... . .... .... ... ..... yea rs H e igh t . . .... .. Ft ......... inches 
\ Ve ig ht. ........ ... .... ... .... lbs. P u lse ........................... . 
R espi ra tion ............. . .... .. .. H eart .. . ........................ . 
Color Sens(' . . . . . . . . . . . . . . . . . . . .. Viswn j Right _Eye .......... . 
I I e ar in g . . . . . . . . . . . . . . . . . . . . . . . . . / Le tt !~ye ............ . 

In my opin ion t he a pplican t is . . ............. . .. ... ........ ... ........ fo r the 
duties o f . .... .. . . .. ... .. .. .. .. ..... . ................. .. ........ . 

Ge nera l Re ma rks ... .... .. . ........... .. ............ . .......................... . 

Applica nt 's Si gna ture 

Surgeon . 

T his ce rt ificat e co n ta in s t wo endo r sem ent s; th e fir st bein g the 
ord er of th e su peri n te nde nt to t h e m edica l d epartm ent auth o ri zin g 
th e exa min ation. and th e o th er th e exam in in g su rg eo n 's m em o 
r andum. Each form mu st be signed by th e applicant in t h e pres
en ce of t h e super inten dent o r surgeo n , and counte rsig n ed by th a t 
o ffi cer of th e com pa ny, t hu s effec tua ll y p reHntin g the substitu 
ti o n of du m mies io r a pplica n ts wh o were no t in g oo d p hy sical 
condi t io n. 

----♦----
INDIANA COAL ROAD 

Th e r ecent absor ption of the Indi a napoli s & P lai nfi eld Electric 
R a ilway by t h e Ind ia na Co al T racti on Com pany d ivulges an ex 
t en si ,· e sch em e fo r th e opera t io n o f a coal carryi ng electric ra ilway 
extendin g fro m Indianapolis th ro u g h S ull i,·a n . Clay . Green, V igo. 
0,Y en a n d Park Co unti es, Indiana . T h e presen t sys tem now 
coYe rs J4 mil es of road in ope ration b et\\" een Indianapolis and 
Pl ain fi eld, b ut the m o r tgage of $ 5 .000.000 \\"h ich h as just h een 
placed o n th e prop er ty in sures th e con structi o n of more than 150 
mil es of add iti onal road. 

T h e vVes tern term in a ls of t h e sy ste m wi ll h e R ockvi ll e, T err e 
Hau te and S ulli va n. T h e pl an is t o build a cl ouhl e- t rack lin e 
betw een I ndiana poli s a nd T erre Haute, and ma p s a lready p re
p a r ed sh ow th a t th e P lai nfi eld lin e is now alm os t complet ed 
in to Ca rt er sburg and D an ville . th e latt er t own bein g r each ed by 
a spu r fr om Cart er sbu rg. B eyo nd Cart er sburR th e road is to 
parallel t he V a ndalia Rai lroad th rou g h A m o. Co atsv ille and Clay
to n. F ro m G ree ncastl e t h e m a in lin e is to be ca rri ed by a short 
cu t to Brazil. pa ssin g between the V an dalia a nd Rig F our Rail 
roads most o f th e di sta n ce. A t B razil it is to cross to th e south 
o f th e V a ndali a. run a mil e o r two south of th at compa ny ' s track s 
and h ead fo r T erre TT a ut e by di rec t ro u te. Starti n g at Green
cas tle . a branch lin e is to n m th rou gh Viva lia . Ferndale and L ak e
lan d to R ock\·ill e. T hi s will be a s in g le-t rack roa d , co nst ru cted 
prin cipall y as a coa l ca r ri er. ·T h e o ther big bra nch will leave t h e 
m ain lin e at Pl ai nfi eld a n d h ead southwest by M on rovia. Hal ls 
and E m in en ce, in l\ fo rgan Coun ty , and Clay City, in Clay Coun ty, 
to S ull iva n. A sh o r t roa d will b e run south fro m A sh evi ll e to 
Li n to n. T h is lin e w ill lw si n g le tra ck . and wil l ta p la r ge coal 
leases in clu cl in g th ou sand s o f acres h eld by th e l\JcGowa n - :\ [cCul 
loch sy n d icate. ,,·I1ich is in teres ted in th e India napoli s Tracti o n & 
T erminal Compa ny an d t h e Indi a na Un io n T rac t ion Co mpa ny. 
It is sa id th at t he roll in g stock fo r handlin g- ircig h t \\"ill he espe
ciall y con strn ctl'd and tha t elect ri c loc rnn o ti ,·es \\"ill he used. 
D etai l p lans fo r th e con st ructio n oi th ese lin es \\' ill h e \Y o rk ed out 
thi s win ter. a nd it is expected t ha t th eir co nstruct ion \\' ill h e h egu11 
ea rl y next year. T h e office rs o f th e com pany ar e: 1\lher t L iebe r , 
presi den t : Fred Fran cke . v ice-presiden t , an d J . J. 1\ ppel. sl'cre
ta rv. It is un den, tood t h at th e road rca ll v i , an fnrli a na U n ion 
Tr; ction inte r est , and th at H u gh J . 1\ [cG~\\'a n and .Geo. F. Mc
Culloch are heavi ly int erest ed, th oug h th eir nam es do not a ppear 
connected w ith th e compa ny. 
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AN AUSPICIOUS OPENING 

T he H umbolt Transit Company, of E ureka, Cal. , has submitted 
a \' ery interesting statement of the busin ess do ne on its lines 
dur ing the fir st mo nth of operati on. The road was opened for 
busin ess on Sept. 15, having 2¾ miles of t rack fini shed at the 
tim e, and two cars were operated for seventeen and a half hours 
a <l ay. The total number of cash fa r es coll ected was 50,376, and 
tickets were sold representin g 8946 addit ional far es , m aking a 
total of 59,322, or $2,966.30. U nder the terms of th e fra nchi se 3½ 
per cent of the gro ss receip ts is paid to the city of E ureka. This 
amount ed to $ro3.82: the operatin g expenses are reported at 
$1 ,500, leaving a net income of $1 ,362.48. T he total r eceipts per 
<lay, therefore, amounted to $98.87. Duri ng thi s month, however , 
a fair was in progress which, of course, greatly increased the busi
ness ~bo\'e the no rmal. and making allowa nce fo r thi s it is esti
mated that the normal recei pts per <lay were $74.33. The comp any 
is now completing 2¼ miles of additional track whi ch wi ll be in 
operation by th e fi rst of the year. 

•• 
PENNSYLVANIA RAILROAD TO OPERATE TROLLEYS? 

T he repor t comes from P hi ladelphia that indicati ons are grow
ing th at th e P enn sylvania R ailroad, eith er di rectly or th rough 
inter ests closely all ied with it, proposes to go into the business of 
opera tin g elec tri c r ailways for the short haul t raffic in and abo ut 
Philadelphia. A short t ime ago a company made up of Fourth 
Vice- P r esident Samuel Rea and several empl oyees of the road 
took out a char ter fo r an electric railway t o run from Bristol to 
Trenton, and presumably to use the di scarded bridge of the P enn
syh·ania R ai lroad over the D elaware. On Saturday, O ct. 24, it 
was announ ced from H arri sburg that a chart er had been granted 
authori zing th e Overbrook, Bryn Mawr & Paoli Street Railroad 
Company to build a line 23 miles long, fro m the inter sectio n of 
City Lin c A\'(_:nue and L ancaster turnpik e in L ower M erion town
ship , Montgo mery County, to vari ous suburbs. Thi s line is in 
th e territo ry which fo r years the influence of P cnn syl\' ania inter
es ts has been strong enough to keep sacr ed fr om the in vas ion of 
the electric rai lway. In cidentally, it t aps th e territory that is de
sig ned to be used by the mys teri ous Philadelph ia & \Vestern 
Railroad . whi ch ha, bee n thought in some quart ers to be an en
terin g wedge fo r th e \Vabash in to Philadelphi a. 

----♦----
NEW CHICAGO TRACTION COMPANY 

. \ppl ica tion has been made to the Secretary of State at Spring
fi eld fo r arti cles of in corporati on of the Chica go R ailways Com
pany, which, it is said. will furni sh th e solutio n of the pro blems 
co nfro nti11 g th e U nion Trac t ion Co mpany and its underlying cor
po rat ions. The co rp orators are Nathan C. J ohn so n, \V. E . 
Cooper and Archibald G. T hi selton. Alfred Skitt , of N ew York, 
is said to be the prospectiYe president of th e company, and H arry 
B. H ollin s, now a direc tor of the U nion Tracti on Compan y, has 
tendered his res ignation fro m tha t company, and will be asso
cia ted with l\I r. Skitt in th e direc tory of th e new corporati on. 
T he capitali zat ion of the new concern is pl aced nominally at 
$ ro.ooo. hut it is said to be th e purpose of it s promoters to in
crease it to $5.000.000. and la ter to a figure that will cover the 
amoun t req uired for the rehabi lita tio n of the N" orth Side and 
\Vest Side systems. T he new company is declared to be not 
organizc cl fo r any purp ose unfr iendly to the rccei\'ersh ip of t he 
U nion T ractio n Compa ny, and any leases which may be made by 
it will be subjec t to th e termination of the receivership. 

------<•H♦a-+---

NEGOTIATIONS BROKEN OFF BETWEEN CITY AND COMPANY 
IN CHICAGO 

O n \Ve dnes<lay, Oct. 28, th e negotiations between the city and 
the Union Traction Company were brought to a close. at least , 
tempora rily. T he deadlock cam e oYer Attorn ey J ohn S. Mill er 's 
refusal to agree to a waiYer of the nin ety-nine-year r ights, such as 
were framed by E. B. Smith . special attorn ey fo r the ci ty, and 
incorporated in the tentatin ordinan ce g rant in g the Chi cago City 
Raihvay Company a twenty-year franchise. T he matter was 
fi nally referred to the city's lawyers, who were inst ructed to evolve 
some plan, i~ possibl e, whereby the negotiations might be con
tin ued. At torn ey Miller, who represents the trac ti on receivers, 
based his refusal upon th e fac t that the nin ety-ni ne-year rights 

were ass ets of the bondholders of the underlying companies, which 
the receivers had no right to give away. 

Attorn ey Miller told the local transportation committee that the 
Union Traction Company could not accept a franchise exension 
ordinance on the terms agreed upon with the Chicago City Rail
way Company, because the receivers could not waive the ninety
nin e-year claims without the consent of the bondholders. He also 
declared he did not see how the company could agree to pay the 
city any compensation for the ext ension of its franchise. Mr. 
Miller was unable to satisfy the committee that he and the re
ceivers had the authority to enter into negotiaions and make 
terms that would be binding on th e stockholders of the underlying 
compani es. The lawyers, therefore, were directed to make another 
attempt t o agree on some m ethod of procedure by which negotia
tions can be resumed. 

•• 
MONTREAL COMPANY MAKES OFFER FOR FRANCHISE 

EXTENSION 

The Montreal Street Railway Company has submitted to the 
Council of that city, in reply to that body's communication of July 
6, in regard to the terms it would make to remove snow from the 
streets, sprinkle, sweep and pave the streets, and make special 
rates of fa re, specifically set fo rth a counter proposition in which it 
is practically agreed to assume ;i ll of the condition s laid down by 
the city if an extension of th e company's franchise for thirty years 
i, granted. In order thoroughly to understand the conditions, the 
official communica tions follow: 

WH AT P R OPOSITI ONS OF TH E CITY WERE 

1. T o remove th e snow from the streets in which th e company's cars are in 
operation. 

2. To water the said street s a t least twice daily, th e city to supply the 
wa ter for street waterin g free of charge to the company. 

3. To sweep the said st reets during the night, as far as it is mechanically 
possible to do so , th e area which the company' s appliances fail to reach to be 
swept by the city , and the sweepings to be removed by the city. 

4. T o sell ten tickets, instead of eight , for 25 cents during working hours. 
\Vorking hours shall mean from 5 a. m. to 8 a. m., and from 5 p. m. to 7 

. p. m., from April 30 to Nov. 1, and from 5 a. m. to 8 a. m. and from 4 p. m. 
to 7 p. m . from N ov. 1 to Apri l 30. 

5. T o pa,·e the sa id streets in permanent paving to be selected by the 
road committee, and mainta in the said streets in good repair. 

T H E COMPANY'S ANS WER 

J . H . Dillon, E sq. , Secretary of the road committee, City Hall, Montreal: 
Dear Sir--Aft er con sideri ng t he extract from the minutes of Council, held 

on July 6, 1903, I have t o an swer your qu estion s as follows : 
T hi s com pany would be prepared to undertake the following: 
1. T o remove the snow from the st ree ts in which the company's cars are 

in operation . 
'.! . T o water a t least twice in twenty- fou r hours its track allowance, the 

cit y supplyi ng wa ter and makin g provision for obtaining the water, by per• 
mit ting sid ings where convenien t. 

3. The company would sweep during the ni ght the streets on which it 
operates by m echanical sweepers with as wide a sweeper as can be con
veni ently operated on it s car s-th e city to sweep the balance of the street and 
remove the sweepings. 

4. The company would sell t en ti ck ets, in stead of eight for (25) twenty-five 
cents, for use during certain h ours, that is to say, 5 a. m. to 8 a. m., and 5 
p. m. to 7 p. m., with an addit ional half hour in the a ft ernoon in the winter 
months, so lon g a s the n ew arrangement is in forc e. 

5. T he com pan y would be prepared to con sider certain expenditure in con
nection with crossings, but would not b e prepared to assume the whole 
b urden of paving and m ainta in ing the streets. This is an item that would 
requ ire further d iscussion. 

A s a con sideration for the fo rego ing, the company would require, by way 
of concess ion from the ci ty: 

1. A further ex tens ion of the com pany' s contract for thirty years from the 
time of expiry of the present contract, modifications coming into force at 
once. 

2. An arrangement by which t he company would be enabled to consider 
and deal with quest ions affecting the use of the streets by other companies 
by mutual arrangement wi th such other companies, provided the arrangement 
be subject to reasonable r estriction s in favor of the city. Failing such mutual 
arrangement, th e city to deal with such other company subject to the existing 
rights of the Montreal Street R ailway. 

3. At the expi ration of the extended period, the city, in event of expro
pria tion , to acquire the whole undertaking of the railway, and not only the 
par t in Montreal, a t a price to b e fixed by arbitration, 

4. The n ew obligation s assumed by the company to be in lieu of taxes, 
except such general taxes as may be imposed upon all joint stock companies, 

5. An arran gement to be made to submit to arbitration in event of dispute, 
matters involving changes in or additions to the company's system, in ter
ritory not now within the city limits, but which may hereafter be within the 
city limits during the currency of the contract. 

I cannot do m ore than indicate in general terms the lines upon which the 
company would b e prepared to take up the matters referred to in the extract 
of minutes. Yours truly, F. L. WANKLYN, 

Vice-President and General Manager. 
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A NEW CAR PLANT 

The T. H. Buckl ey Car Manufacturing Company, of Worcester, 
l\Iass., which was organized in the early part of the current year, 
is rapidly pushing to completion ~ts new plant in Worcester, Mass. 
T he plant is located on the corner of Fay Street and Grafton 
Street, running back to the Boston & Albany Railroad. Three 
acres of land have been boug ht in this location. Part of this land 
is at present occupied by a manufacturing business in which Mr. 
B uckley is largely interested. 

As th e land on which the plant is located borders on the rail 
road, arrangements have been made with the Boston & Albany 
Railroad to secure switch and sidetrack privileges extending into 
the works. A track will be built through the main bui lding of the 
plant, so that lumber and building material of all kinds for car 
construction can be unloaded inside ready for immediate use. 
Cars to be ~hipped from the works can be loaded on to freight 
cars within the main building. This method of handling material 
for construction and shipping the fini shed product will save con
siderable money to the company in haulin g and cartage. 

The main building wi ll be 66 ft. wide by 225 ft. long, and is 
being rapidly completed so that it will be ready to receive th e 
machinery before Dee. I. The flo or of this building will be of 
concrete. It will be equipped with the best modern machinery 
for street car construction. Two tracks- will be run the entire 
length of this building and there will be room, at one time, inside, 
for setting up and finishin g for shipment thirty-two standard elec
tric cars. The full manufacturing capacity of the plant will be 300 
electric cars a year. 

Adjoining the main building is another building covering 15,309 

sq. ft. of floor space. This contains the woodworking depart
ment, blacksmith shop, setting-up shop,· painting and finishing 
department. It is already equipped with new and improved ma
chinery and appliances for expeditious car constru ct ion. On the 
north ·end of the main buildin g are located the engine and boiler 
rooms. 

The services of thorou ghly competent and experienced draughts 
men and car builders are being sec ured and work on the first 
orders for cars will begin by Dec. I. The capital stock of the 
company is $250,000, fully paid in. The officers are: T. H. Buck
ley, president and treasurer, John T. F lannigan, secretary. 

DIAGRAM OF TRAFFIC IN AN ANNUAL REPORT 

A feature of the second annual repor t of the Birkenhead Cor
poration Tramways, r ecently made public, is a series of diagrams 
of the fluctuations of weekly receipts, the passenger demands for 
different hours on week days during a typ ical summer week, and 
the number of passengers carried hour by hour on a summer 
Sunday and a winter Sunday. 

The diagram illustrating the number of travelers a t the various 
periods of the day in a typical summer week shows that , com
mencing at 5 a. m. , the cars carri ed in the fir st hour from 650 t o 
700 passengers, the number increas ing at a bound in the next 
hour to 1800, fa lling aga in to 1300 between 9 and ro a. m., and 
jumping up to 1700 between II a. m. and noon, 2100 between noon 
and I p. m. , and 4500 during the next two hours. Afterwards the 
number dropped to 1950 between 3 p. m. and 4 p. m., ri sing to 2150 

before 5 o'clock. From 5 o'clock to 7 o'clock, the " rush hours," 
th e number carried by the cars amounted to 6ooo. For the re
mainder of the evening the pressure slackened rapidly, the passen
gers between 7 p. m. and 8 p. m. averaging 2250; between 8 o'clock 
and IO o'clock, 1875 per hour; between IO p. m. and 11 p. m., 1375; 

and for the last hour to midnight dropping to 650 stragglers. 
The diagram illu stratin g th e average numb er of passenrrers 

carri ed during each hour on a summer ~unday and a winter Sun
day is most interesting. On the Sabbath the service commences 
at I p. m. , and in summ er the cars on the seven routes during the 
fir st hour carry from 1000 to 1800 passengers, as compared with 
1200 to 1700 in winter. Between 2 and 3 o'clock the travelers 
grow from 1800 to 2000 in summer, and from 1700 to 1900 in win
ter, the numbers increasing in summer t o 2200 between 5 p. 111. 

and 6 p. 111., and dropping to 1600 and 1500 in winter during the 
same period. Between 6 o'clock and 7 o'clock in the summer the 
traffic falls to 1900, and in winter to 1500, ri sing again in summ er 
to 2200 between 7 p. m. and 8 p. m., 3400 between 8 p. m. and 9 
p. m., and the max imum number of 3700 between 9 and ro o'clock 
at night . In winter, from 6 o'clock, the traffic grows to 1800 

between 8 p. m. and 9 p. m. , and reaches the maximum demand of 
2600 between 9 p. m. and IO p. m. For the last hour of the Sun
day traffic , between IO and II o'clock, the passengers in summer 
decrease rapidly to 1200, and in wi nter to the low-water mark of 
700 passengers. 

CHANGES IN CLEVELAND CITY ROUTES 

The Cleveland Electric Railway Company is again making 
changes in its routes. Since the consolidation of the two city 
systems, the company has Leen combining routes in order to run 
as many cars as possible directly across the ci ty, thus improving 
the service by relieving the congestion on Superior Street, around 
the loop and at th e P ubli c Square. Among the routes combined 
were the fo llowing: Cedar and J ennings, Detroit and Wade Park, 
and Broadway and St. Clair. This took the Cedar, Jennings, 
Broadway and St. Clair cars off lower Superior Street, and also 
away from the loop wh ich brought passengers to the point nearest 
the U nion Railway station. The merchants of lower Superior 
Street immediately made complaint, claiming their trade was 
l;cing diverted by the removal of cars. The Euclid Avenue line, 
the only line that had be en running to the Union station, was re
cently tied up by a parade, and demand was made from certain 
quarters that more cars should be run to the station. Now it is 
proposed to run all Payne Avenue, Cedar A venue and half the 
E uclid Avenu e cars to the Union station. The other half of the 
E uclid Avenue cars will be coupled with the J ennings Avenue 
cars int o a new crosstown line, which, of course, means the aban
doning of the Cedar and J ennings combination. The combina
tion of ro utes has been a good thing for the company, as it has 
decreased th e mileage of cars on loops and has enabled the com
pany to dispense with a number of runs. Besides, it is improving 
the running time across the city, and is facil itating the handling 
of crowds during rush hours. 

NEW PUBLICATIONS 

The Standard Dictionary, Decennial edition (July, 1903). Pub
lished by the Funk & Wagnalls Company, New York. 

This dictionary has been before the public for a sufficient length 
of time so that its advantages have become recognized. The fact 
that a new and enlarged edition has become imperative is suffi
cient evidence that it meets the wants of a large number of 
dictionary users. Although containing 317,000 vocabulary terms, 
the single volume is not unwieldy, as the definitions are remark
able for their conciseness as well as for th eir accuracy. Several 
of the valuable features of th e work, outside of its dictionary 
of words, proper names and phrases, arc dictionari es of common 
Spanish-American, Austral-English and Anglo-African terms, an 
atlas of principal countries, descriptive and statistical cyclopedia, 
and glossary of abbreviations and contractions. 

PERSONAL MENTION 

MR. ALBERT H. FLINT, of Flint , Eddy & Company, of 
New York, has been elected president of the Chesapeake Transit 
Company, which operates an electric railway between Norfolk 
and Cape Henry, Va. · 

l\'IR. A. T. LONG, formerly in·the auditor's department of the 
Aurora, Elgin & Chicago Railway, has been appointed auditor of 
the Ohio Central Traction Company, with offices at Galion, Ohio, 
succeeding Mr. F rank R. Green, resigned. 

MR. GEORGE W. COLLES, member American Society Me
chanical Engineers, has resigned his position as chief engineer of 
l\Iarion & l\iarion, Montreal, and opened an office as consulting 
mechanical and electrical engineer in Milwaukee, Wis. 

MR. C. C. SROUFFE, who recently res igned as superin
tendent of the Yuma & Tucson division of the Southern Pacific 
Railroad, has been appointed chief engineer of th e Los Angeles 
& Glendale Electric Railway Company, of Los Angeles, Cal. 

MR. C. 0. WHYSOLL has succeeded Mr. H. A. Fisher as gen
eral manager of th e Columbus, Delaware & Marion R ai lway. Both 
Mr. Fisher and his son, Mr. L. D. Fisher, formerly chief engineer 
of the Columbus, Delaware & Marion Railway, a re devoting 
their entire attention to the construction of the Elgin, Plainfield & 
Joliet Railway, which is being constructed between the towns 
mentioned in the title, which arc in Illinois. 

MR. ELMER M. WHITE, cashier of the Hartford Street Rail 
way Company, was in New York last week. At the last conven
ti on of the Street Railway Accountants Association of America 
Mr. White was appointed a committee of one to take charge of 
the association's collection of blanks and forms. Mr. ·white is 
plan ning to bring this up to date and make certain rearrangements 
which will make the collection of greater value to members uf the 
association. 
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TABLE OF OPERA TING ST A TISTICS 
Notioe,-These statistics will be carefully revised from month to month, upon information received from the companies direct, or from official sources. 

The table should be used In connection with our Financial Supplement "American Street Railway Investments," which contains tne annual operating 
r eports to the ends of the various financial years. Similar statistics in regard to roads not reporting are solicited by the editors. • • Including taxes. 
t Deficit. a Including all lines operated. 

COMPANY Period 

AKRON, 0, 1 m., Sept. '03 
Northern Ohio Tr. & 1 •• " 'O'.! 

Light Co ••••••.••••.•• ~ :: :: :gg 

1 m.,Sept. 'O:J 
AU itOJtA, ILL. 1 " " '02 

Klgin, A Ul'Ol'a & 9 " " ' 03 
~ontbe ru Tr:tction Co. !J " " '02 

llE AVJ~lt FALLS, P A.12 m., Sept.'03 
Uea\'er \'alley Tra ,·. Co. 12 " " 'O'.! 

I m., Sept. '03 
BINGHAMTON, N. Y. I " " '02 

Binghamton St, Ry, 3 :: :: :~J 
Co . .... ....... .......... :3 

84,015 
67,492 

G66,302 
551,89~ 

4,'l,9181 
35,9971 

361,950 
004,138 

40,097 22,707 17,390 
31,495 17,07)3 14,422 

304,352 199,665 104,687 
217,761 153,2!)8 94,463 

40,44G 22,056 18,390 
37,8(J6 20,814 16,992 

346,170 196,577 149,593 
:J08,240 175, 7.l!J 1 :J2,501 

227,409 126,207 101,203 
177,214 9ti,:J99 80,815 

21,932 
18,4:32 
73,507 
65,253 

10,G57 
10,460 
33,9'J8 
3:3,983 

11.275 
7,972 

:i9,509 
31,270 

9,17'.! 
9,049 

75,S.38 
75/i15 

70,414 
62,374 

ii(ios 
15,449 

9,218 
7,943 

73,755 
56,785 

30,788 
18,241 

1 m., Sept, '03 :377,922 201,041 176,881 127,44!> 49,435 
BUFFALO, N , Y, 1 " ·• 'O'< 321,355 16!,5:!5 159,~31 125,887 :i3 944 

International Tr, Co .. 3 " " '().'I 1,lll8.316 592,926 605,390 398,!Jil 206:419 
:l " " '02 1,u19,518 506,ti64 512,854 381,198 131,656 

CHICAGO. ILL. 
Anrol'a, E lgi u & Chi - I m., Sept. 'Oa 

c ago R y. Co .... . . .. .. :J " " '03 

1 m., Sept. 'U3 
Chicago & Milwaukee 1 :; ·• '02 

Elec. Ry, Co, .. ... .... ~ .. :: :t~ 

44.394 
157,436 

-10,921 
J:l,347 

191,63ti 
147,407 

20,145 24,249 
67,080 90,356 

9,820 
6,988 

G6 !J36 
59:M, 

31,101 

!=-~ t .... ,,,00 
87,560 

COMPANY Period 

l m. , Aug. '03 
HOUSTON, TEX. 1 " " '02 

Houston Electric Co. 3 " " '03 
3 u u ,02 

J ACKSONVILLE, F LA. 1 m., Aug. '03 
Jacksonvill e Ele,·trit· 1 " " '02 

Co .•••••••.•• ···••·- ··· 12 " " 'll3 

40,824 
33 639 

11s:193 
96,374 

21,809 
17,578 
66,455 
51,590 

21,790 14,13/l 
17,832 13,730 

231.785 155,328 

19,015 
16,061 
51,739 
44,783 

7 652 
4:102 

76,457 

1 m. , Sept . '().'l 19,:,36 10,308 9,2'.!8 
LONDO~, ONT. I " •• 'O'J 18,158 8,648 9,509 

London St. Jty. Co . ••• 9
9 

:: :: ;
02
03

1 
132,517 83,756 48,761 
115,611 70,812 44,849 

1 m., Sept. 'O) 272,346 135,400 ll36,Be7 
MILWAUKEE, WIS. l " " '02 259,591 110,736 H8,854 

Milwaukee El. Ry. & 9 :: " '03 2,245,436 l ,ltS,481 1,116,956 
Lt. Co .......... . ...... 9 " '02 2,014,941 946,508 1,068,432 

7,538 
6,250 

21,0'J4 
18,750 

3,115 
2,875 

35,138 

2,432 
2,110 

19,873 
20,284 

11,477 
9,811 

30,715 
26,033 

4,536 
1,2'27 

41,320 

6,796 
7,399 

28,889 
24,565 

75,286 61,601 
70,591 78,263 

649,555 467,400 
596,811 471,621 

1 m., Sept. '03 372,252 156,924 215,329 G0,937 154,391 
MINNEAPOLIS,MINN. 1 " '' '02 33!J,669 130,611 209,0.58 60,23:3 148,825 

Twin City R, T, Co .... 9
9 

:: :: :0
02
3 3,020,843 l,l3P8,887 l,62l,!l55 548,130 1,07::1,825 

2,667,095 1,191,320 1,475,775 S:l0,733 945,041 

NE\V YORK, N. Y. 
Interurban Stl'eet Ry. 12 m.June '03 2'2,12'J,95311389109107'd3844 7,366,190 3,367,654 

Co." · ······ · ·· ········· 

1 m .• Sept. '03 
OAKLAND. CAL, 1 " " '02 

Oakland Tra nsit Con - 9 " " '03 
so Ii dated Co .. . ...... 9 " " '02 

100.252 49,122 51,130 
83 .326 44,592 3l!,'i34 

837,911 428,!J51 408,960 
695,717 414,81 ! 280,906 

24,246 
21,865 

26,883 
16,869 

JHet.ro1~olitu11 E levated 1~~-• Ju,~e ;o~ 2, 104,470 1,037,1811,067,28!J 
Ry, Co .. ....... .. . ...... I~ 0: l ,8:3:1,1.i-'ll 781,210 1,052,421 

901,6tl31 
837,81i l 

16\646 1 m. Sept. '03 132,004 
107,614 
421.861 
353,193 

South Si<le l ~le\'ate <I 12 m., Jun e '03 1,555,04:J 856,127 698,916 
tty (;o . ... ... ... . .•.... 12 " " '02 1,412,,U!J 760,212 U52,497 

1 m., Sept. '03 
CLE\rEL1-\.ND, O. 1 " ., '02 

Cl evulan<l & South• !J " ' 0:1 
n·e stern Tra<-·tion Con u " 

10!? 

1 m., Sept. '03 
( ' le\'elund , t'aincsville 1 " ·• '02 

& Easte l'n It. ll, Co ... 9 " " '03 
:l " " '02 

I•:astcl'u O hi o Tract ion 1 m., Sept . 'U3 
Co •••. .... . • . • •. . ... . •• 9 " " '03 

1 m., Se pt . '0.3 
DETROIT, MICH, 1 " " 'O'..! 

Detroit United.Ry "··~ ;; :: ;~ 

1 m., Sept. '03 
DULUTH, l\llNN. 1 " •• '02 

Dnl nt h S upe riol' Trac• !l " " 'O:J 
tiou Co ••• • •..•••.... • II " " 02 

FO ltT WOitTII, 'I'E:X. 
Northe1·11 Texaij Trac- 1 m., Sept, '03 

tlon C o ..••• ••••.••••.• 9 " •• '03 

1 m., Aug. '03 
HANCOCK, J\llCH. 1 " •• ' 02 
The Houghton County 12 " " '03 

St. Ry. Co· · ··· · · · ······ 12" " 'u2 

1 m., Sept. '0)3 
llARRIS BURG, PA. 1 " " '02 

Central P ennsylvania 9 " " ' 03 
Tract.Ion Co . .. ....... 9 " " ' 02 

I
t m., Sept. '03 

HAZLETON, PA. 1 " ·• '0'2 
Lehigh Traction Co .. 9 " " '03 

!4 u u tt'l2 

112,576 *61 ,Sti' 
!Jti,217 *51,3!J5 

i!J4,968 *460,490 
70i,436 *4lil ,7!14 

12,97:J 
10,933 
94,008 
8·1,396 

12,8!19 
97,1::10 

50,749 
41,8:.!:{ 

:3:H,4,ti l ::I05,642 

17,8:..'9 
15,468 

13.5,493 
!JS,848 

10,05() 
8,464 

70:878 
67,49!) 

8,7i'8 
56,0tl4 

41:~.1,:J!J *Zla,596 1SO,Ot3 
373,0!17 *201,262 168,8:l5 

3,3:J:J,62'2 -1< 1947478 J,:JSG, 144 
2,U86,ll!l *lti68017 1,318,102 

51,5771 28,(194 23,483 
4ti,763 2:3,091 23,672 

-165,261 257,041 208,220 
306,2.-,8 206,994 189,264 

41,949 ')-) 0:l3 19,916 
335,2'Jj 178)b8 157,129 

49,983 
44,090 

~ .661 
184,502 

23,401 26,5/l:.! 
23,050 21,040 
W,586 105,075 
91,20G 93,296 

20,871 10,256 10,614 
7,491 

61,508 
68,847 

li,305 !l,81 4 
182,lll3 120,595 
170,802 101,955 

45,753 36,714 9,039 
38,'.J91 22,51~ 15,876 

391,143 2i4,133 117,010 
344,5:l9 205,930 138,609 

13,291 
6,379 

105,52'2 
74/;"17 

6,154 
3 525 

58:811 
4(i 5i8 

' 

7,1:Ji 
2 854 

46,711 
28,139 

214,604 PHILADELPHIA, PA, l ·• '0:l 
II American Railways .. . 3 '' '03 

151.2711 
177,!H8 

21,351 1 21,113 
168,e:l4 
168,749 

G,568 
6,19:l 

51!,302 
55,775 

547,645 
474,579 

2!J 399 
:.'IJ:710 

165,943 
13G,892 

•••. .. I 

a.482 
2,271 

12,576 
11,724 

84,208 9.5,83.5 
81.258 87,577 

743,762 642.:JEl2 
703,:!1 9 614,&!3 

10,832 12,651 
;9,ti!9 14,05:J 
94,085 114,135 
66,819 toi,445 

9,6i3 
82,400 

15,999 
16,251 
64 ,291 
65,241 

2.929 
2,604 

3.J,1350 
30,525 

10,243 
74,6:l9 

10,58) 
4,788 

40,784 
28,055 

7,685 
4,887 

27,658 
38,323 

:i " " '02 

RlCHl\lONU, VA. 
Virginia Passen;:er & 12 m. June '03 1,368,410 825 672 542,738 770,295 t227,556 

Power Co .... ... . ... . 

Pueblo S uburban Trac- 1 m., Sept. '03 
tion & Lighting Co.,. 9 " •· '03 

S AO PAULO, Rlt AZIL. l m., Sept. '().'I 
Sao Paulo 'l'ra rn way, 1 " " '02 

Light & Power Co., 9 " " '03 
Ltd •• ••.•• • ••••• •.•• 9 " " '02 

1 m., Aug. '03 
SAVANNAH, <:A. 1 " " '02 

Sa,·aunah Elec t.ric Co 2 " " 'Ol3 
2 u " '02 

1 m., Sept. 'O:J 
l-il'rauton Ry. Co •• ••••• 1 " ·• '02 

9 ·~ u '03 
9 ~, " '02 

SEATTLE, W A~H. ~ ~;• A~f· :~ 
Seattle Electn c Co • •• 2 " " '03 

2 " " '02 

SYRACUSE, N._Y. ~ ~;, Se~f· :g~ 
Sy~acnse R a pid Tran- 3 " " '03 

srt Co •• •••••• ••• ••. •• • :J " " '02 

TERRE HAUTE, IND. {~:•A~_?;,:~ 
Terre Haute Elec. Co. 2 " .. '03 

~ u u '02 

47,191 
368,707 

126,000 32,000 94,000 
102,960 32,873 70,088 
962,300 295,lGO 667,200 
8:U,O~ 314,93i !'i07,083 

50,756 
46,196 

101,1)68 
92,747 

26,859 
24.183 
54,0,13 
48,632 

2,'1,897 
22,013 
47,015 
44,114 

9,804 
9 583 

rn:63ij 
19,166 

14,093 
12,429 
27.379 
24,947 

78,622 40,561 38,061 19,786 18,275 
55.li47 34 ,379 21,268 19,086 2,182 

619,577 348,i35 270,842 178,072 92,770 
378,932 287,333 91,599 171.772 t80,17l3 

188,541 123,829 64,71'>. 
179.116 112,450 66,667 
37:l.472 247,610 125,862 
3:31i,954 220,695 116,260 

72,079 3!J 966 
61,164 3::1545 

212,593 111;459 
184,314 101,224 

46,255 
31,456 
88,299 
62,258 

26,818 
21,800 
57,075 
43,068 

32,113 
27,619 
95,134 
83,090 

19,438 
12,656 
36,~25 
19,190 

22,257 
21,158 
45,321 
40,857 

20,329 
19,025 
60,883 
57,075 

6,665 
6,461 

13,203 
12,891 

42.455 
45,508 
80,541 
75,402 

11,784 
8,594 

34,251 
26,015 

12.773 
6,195 

23,021 
6,300 

TOLEDO, o. 1
1 

~;• Se~,t. :g~ 150,011 *79,237 71,774 41,418 30,356 
Toledo Rys. & Lt. Co,. 

9 
" ., '03 127,639 *62/IOI 65,638 

3
38
660

9:
8
2
50

1 26,717 
1,225,9'.29 *631,1;4 594,755 227,905 

9 " " '02 1,069,058 *546,588 5:.!'Z,470 342,708 179,762 

Toledo, Bowling Green 1 s t '03 
& Southern Trac. Co. 1 ~;• el ·•02 

9 " " '03 

1 m., Sept, '03 
Lake Shore Electric 1 " " '02 

Ry. Co···-··············~ :: :: :~ 

YOUNGSTOWN, O. 
Youngstown• Sharon 1 m., Sept. '03 

Railway & Light Co 9 " ·• '03 

ZANESVILLE, O. 
Zanesvill e Ry., Light 6 m., Aug. '0::1 

& Pow;er Co •••• •••••• 

28,915 15,949 
21,974 12,909 

217,393 133, 149 

12,966 
9,015 

84,244 

63,498 36,639 26,8!'i9 20,370 
46,05·~ 29, i96 16,256 

467,912 296,136 176,776 179;632 
342,5i4 215,029 127,545 .••••• 

43,781 *24,919 
38::1,2'.201 *2'..!6,313 

74,7061 36,733 

18,862 
156,907 

37,973 19,625 

6,489 

+2;ssii 

18,348 




