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Interurban Roads and the Lighting Business 
The interurban electric railway that employs alternating­

current transmission and is looking for all possible sources of 

revenue will do well to investigate the chances for furnishing 
electric light and power to the small towns along the lines. 

This is a matter which has never received the attention that it 

, ~-- /I 
should from interurban railway companies 't"or' from the small 

electric lighting companies ir{' th~ towns, throtfgh which inter­

urban roads run. This may b~'a.uejp:-pa,rf to supposed engi­

neering difficulties in the way of successful lighting and rail­

way service from the same transmission lines. In most cases it 
is probably caused by the fact that no one concerned realizes 

the advantages to be gained. An interurban road of sufficient 

size to require alternating-current transmission usually has a 

power house of such size and equipment as to be able to gen­
erate power for very much less per kw-hour than the small 

country lighting station. The interurban road also very likely 

has sub-stations, in which lighting apparatus can be placed, in 
or near a number oi towns along the line. Even where such 

sub-s tations are not already in existence, it is easy to estal11ish 

small sub-stations in which lighting apparatus supplied from 
the high-tension transmission line furnishes current to village 

lighting systems. There would in most cases be little doubt 

but that with an interurban power station of good design anCl 

the transmission line already in existence, a small town could 
be lighted with more profit than with a small steam plant of 

the size the town might require. It would probably also be 

possible to do electric lighting in towns too small to support 
an independent lighting station. Sometimes the lighting dis­

tribution system of the town could be owned by the railway 
company. In other cases the existing lighting companies could 

Luy their power by the wholesale from the railway, and retail 
it to private consumers in the town. 

The engineering features of such work are simple. The 

high-tension transmission line of the railway will usually be 
25-cycle, three-phase. To furnish incandescent lighting cur­

rent from the railway transmission line nothing beyond the 

usual transformer will be necessary. If 60-cycle, single-phase 

current is required for arc lighting, either a frequency changer 
or motor-generator set must be installed. 

The business of furni shing light and power to small com­

muniti es, like many another, requires good management to 

make it pay, but many well managed small companies are doing 
well in spite of the handicap of an uneconomical power station. 

Railway companies with their economical plants and with the 
talent at their command should be able to do as well or better. 

Handling Crowds at Parks 
An important feature of electri c railway serv ice at parks 

is the proper handling of large crowds. T here are a few 

points in this connection which must not be overlooked, if con­
gestion of traffic is to be avoided. While a great deal depends 

upon the number of persons to be handled in a given time, two 

features of the problem are of special weigh t: the cars must 
be kept close to their schedules and the movement of foot 
passengers must not be impeded. 

In nea rly a ll park work the problem is in handling th e 
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crowds on their return, as people come to the park all through 

the evening, but all want to r~turn a-bout the same time. A.II 
ar rangements should, therefore, be made for th e rapid despatch­

ing of cars on the return t rip, and this can usually be done 

better by a system of loops than by stub tracks, unless the lat­

ter are very extensive. The double stop entai led on a loop by 

sepa rat ing the inbound from the outgoing travel is a small mat­

ter in compari son with the delays which gener a lly occur when 

large numbers of people attempt to enter and leave the cars 

~imultaneously; and, in addi tfon, the trouble of switching is 

practically eliminated in a well -designed loop scheme. In 
cases where space permits, stub tracks can often be employed 

wi th profit for the storage of extra ca rs before the homeward 

rush hour, but as a genera l rule it is better to load and unload 

upon loop t racks than upon spurs. T he crux of the whole mat­

te r is to keep things moving in the right direct ion, and this can 

only be ac::ompli shed by di verting the traffic into the channels 

uf least resi stance., always taking care to se parate incoming 

from outgoing travel. 

\Vhile many street railway summer resorts a re open grounds, 

without fencing or special trackage, it would seem wise to 

study the problem very carefully before deciding that nothing 

neecl be clone to avo id congestion. In very small centers of 

population there is, of course, little occasion to worry about 

overcrowdi ng and possible accidents. hut as the population be­

gins to run upward into the ten thousand s it does not require 

especially abnormal concli tions to create almost intolerable over­

crowding, if precaution s are neglected. Then, too, the manner 

in whi ch the people are handled h as a very real influence upon 

their patronage of a given resort; if one can leave hi s car com­

fo rtably at the park entrance, pass into the ground s without en­

countering a stream of outgoing traffi c through which th e way 

must be contested, and finally leave the premises in decent or­

der, reasonably certain of a seat on the homeward trip , he is 

much more likely to come again than as though everything at 

the entrances and exits were in a hurly-burly of every man for 

himself ancl the rest of the aphorism. It is better to invest in 

passageways than policemen for di verting traffic, and, after all , 

the separation need not be carried far into the grounds. A ll 

that is needed is organization, and if the crowds a re handled in 

a systematic way the probabiliti es are that eve rything will move 

like clockwork. T he sign feature must not be forgotte n. but 

even these arrangements can be of the si mplest character. As 

a matter of detail, the question deserves consideration from 

managers who are trying to bring their service up to the best 

modern stand ard s. 

The Labor Vote and Municipal Ownership 
The effect of introducing street railway employees into poli­

tics, as would be the case if the policy advocated by :Mayors 
Dunne and Johnson sh ould be adopted, is occasionally men­

tioned in discuss ions on the subj ect of municipal ownership, but 

the opportunities which such a large and trained body of men 

would offer to the professiona l politician are not generally real­

ized. The labor employed /n street ra ilway service is of necessity 

exclusively, or ali~10st exclusively, male, and as the work re­

quires strength and intelligence every employee is of voting age. 
A tabulation of the employees on the street and elevated railways 

in Greater New York, according to the last report of the New 

York State Railroad Commissioners, shows that they amounted 

to 29,400 men. Thi.s number was 7 per cent of the total vote 
cast for the last successful candidate for Mayor, and nearly 50 

per cent of his plurality. We all know what an enormous in-

flu cncc in politics even a small body of organized voters can 

and does exert, and with the support which such a body would 

have in a political contest from trade unions and other allied so­
cialist ic bodies their influence would be well-nigh irresistible. 

The average citizen would be reduced to a thraldom comparable 
only to that in Russia, with no voice in the administration of 

affairs, except at rare intervals, when a cataclysm would occur . 
to bring about a temporary relief. 

The situation is entirely different in European cities where 
municipal ownership is in vogue to some extent , and where a 
restricted suffrage is the rule. In some cities in Germany, for 
instance, 2 per cent of the people cast one-third of the vote, and 
in all German cities the extent to which the residents partici­
pate in the selection of their municipal officers varies with 
the extent of t!1 e contributions of the voter to the public rev­

enue. Even in Great Britain suffrage is by no means universal 

among che male inhabitants, and that for municipal elections is 

much more res tricted than that for national elections. In the 

former no one can vote who is not a householder as well as a · 

taxpayer up to a certain amount. Compare this with New 

York city, where less th an one-twentieth of the voters are own­

ers of real estate and actual direct taxpayer s to the city gov­

ernment! 

It may be largely owing to this condition, but at all events 

it is undeniably true, that tenure in office is ve ry much greater 
in the average muni cipality abroad than in this country, and 

citi es are more careful about the men who are put in charge 

of these responsible positions. For example, in Germany the 

cities a re not confined to residents within their boundaries for 
candidates to the offi ce. Thus, when the city of Magdeburg 

recently requirt:d a new l\1ayor, a canvas was made among 

the possible candidates, and the selection fell on the Mayor of 

E rfurt, who had di stingui shed himself in handling the affairs 

of that city and who previously had been Mayor of a still 

smaller city. In fact, it is the recognized policy of the largest 

German cities. in selectin g a Mayor, to canvass carefully th e 
records made by the incumbents of th at office who had demon­

strated the greatest capacity for such duti es. 

Although exactly the same policy in regard to choosing 

Mayors is not fo llowed in Great Britain, the conditions are 

such in that country as to attrac t the best men in the commu­

nity into the administrative councils and to keep them there. 
Mr. C. R. Bellamy, general manager of the municipal tramways 
of Liverpool, describes thi s condition, in a paper on municipal 

ownership, in the following words: " In E ngland men of the 

keenest business acumen and of the highest standing are asso­

ci~ted with municipal politics through long periods of years­

ten, twenty, thirty and even forty years. They are expert in 

all that pertains to municipal ownership. Patriotic regard for 
everything that operates to the well being of their town and a 

des ire to secure equally good results with those obtained in 

other towns lead them to devote a large amount of time, care 

and energy to the discharge of their duties." 

It is differences like these which vitally affect the question 

of municipal ownership. There are other considerations as 

well, but the ability and permanency of policy of the city ad­

ministration is certainly a vital one. Whether municipal or 
private roads abroad have shown the better results is imma­

terial in this connection. With only the fraction of a cent in 

each fare difference between a profit and a deficit, street rail­
way operation requires the ablest administration, and this is 

not possible when politics is the chief concern of our municipal 

officers. 
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New York State Question Box 
The value of the Question Box idea as a means for collecting 

and presenting suggestions, opinions and results of experience 

on practical electric railway subjects has been demonstrated at 
several street railway conventions recently, and also in the 

columns of this paper. The chief advantage, of course, lies in 

the facility with which discussion can be concentrated on any 
one particular and definite topic. The Question Box as pre­

pared for the Lake George convention of the Street Railway 

.Association of the State of New York contained about fift y 
practical questions on practical subjects, and all of these 

question s brought out some interesting and valuable answers, 
both in the preliminary canvass and in the discussion at the 
meeting. 

The question relating to advertising received special atten­
tion, and some dozen different methods of securing publicity 

for the road and its attractions were s{iggested. As to the 

relative merits of the various methods of advertising, the opin-; 
ions differed widely. From the tone of the answers, it may be 

assumed that no one medium of advertising can be called the 

most effective for all localities, but some or all of the vari.ous 
methods suggested must be used in combination, depending 

upon the sort of people to be reached and what the road has 

to advertise. The illustrated folder or pamphlet, more or less 
elaborate, as the case may be, is mentioned favorably in most 

of the answers, and this medium perhaps stands in highest 

favor. It has the commendable feature that the number 
printed, size and make-up, and therefore the general expense 

of producing it, can be closely regulated to fit the needs of the 
particular road and locality. 

Other methods of advertising which received favorable com­
ment included newspapers, display cards inside cars, banners 

and display cards on outside of cars, small posters for shop 
windows, billboard posters, periodicals published by the com­

pany, souvenir postal cards, handbills, popular contests of vari­

ous kinds, illustrated lectures, etc. 

The snow-fighting and snow-removing problem also came in 
for considerabl~ attention, and four valuable aids in fighting 
snow were mentioned, namely, scrapers, sweepers, shear and 

nose plows ~nd rotaries. It was emphasized, however, that, 
a fter all, the best snow-fighting equipment must be rated as 

secondary to the method and organization employed for han­

dling the equipment. The descriptions of methods of fighting 
snow, many of which have already been published in the col­
umns of this paper, make interesting reading. 

Under the heading Claims, a number of methods of handling 

the "accident account" ;;ire described. The amounts charged 

to this account vary from less than r per cent to 5 and 6 per 

cent, with 3 per cent a good average. 
The pros and cons with respect to the advisability and econ­

omy of running trail cars are well brought out in th e Question 
Box, but the diversified character of the roads reporting on 

this question makes it difficult to ~rrive at a consensus of opin­

ion with respect to the advisability of running tra il ca rs. Cer­

tain of the answers expressed the opinion that trail cars in­

crease the number of accidents, while others state it to be the 
experience that trailers not only do not introduce an added 

hazard, but that in fact they decrease the liability to accidents. 
The deciding factor is probably the combination of grades and 

curves on the road. For comparatively stra igh t, level lines, 

especially if there are loops at the terminals, it is probably 
safe to say that the running of ordinary tra il cars presents a 

convenient and economical method of handling extra heavy 

traffi c. J ust where the line should be drawn with respect to 
topographical conditions is still a matter for discussion. P rac­

ti cally all the answers agree that for suburban and interurban 

roads two or three-car trains equipped with some form of mul­
tiple-unit control are entirely feas ible and desirable if traffic 
requires the additional carrying capacity. 

On the ques tion of rates of fares, the consensu~ of opinion 

seems to be that fa res on suburban lines should be based on 

mileage, but opinions di ffer as to the proper rate per mile, this 

ranging from less than I cent to 2;½ cents per mile, with the 
majority in favor of r;½ cents. Competition undoubtedly en­

ters into the question, a lthough several electric roads report 
th at their fa re is hi gher between stated points than the steam 

road rate, and yet the t ro lley road is getting most of the busi­

ness. 

Several methods of despatching cars were presented, and in­
terest in thi s matter centers ch iefly in methods of ensuring that 

conductors and motormen under stand the orders correctly and 

then proceed to carry them out carefully. T he answers con­
tain several good suggestions along this line. 

In regard to giving special r ewards or prizes to · employees 

for meritorious services, the experience and opinion of the 

New York State roads seem to be against giving special recom­

pense to employees for doing their duty. 
Under the heading Safety Precautions were· described sev­

eral means and devices for securing greater safety in electric 

railway operation. 
Questions in the mechanical department included topics such 

as fir eproofing cars, oil vs. grease lubrication, cast iron vs. 
steel wheels, brake shoes, shop devices, etc. Interesting dis­

cussions took place on all these topics. The answer s of inter­

es t to power-house men included t reatment of feed water, 
methods for increasing power to carry the peak of the load, 
lighting, precaution agains t li ghtning, etc. 

All of the an swers pertaining to the line department topi cs 

make excell,ent r eading to those having to deal with line prob­

lems, and a number o f suggestions fo r cheapening and ex­

pediting the work of th is department were given. 
\ Vith reference to the track department, the topics discussed 

included the best methods of test ing bonds and the experience 

with soldered bonds. The use of concrete foundations under 
rails or roadbed also received attention, an.cl it is beli eved the 

answers dealing wi th thi s topic present a very comprehensive 

review of this subj ect. The gist of the mat ter with regard to 

concrete foundations seems to be that if the concrete beam is 

made deep enough and wide enough, good results will be ob­
tained with concrete construction under t rack A number of 

sugges tions wer e also made fo r expedit ing and cheapening the 

work of the track depar tment. 
vVhile the very noticeable divers ity of opinion in the answers 

to most of the queri es may at fir st thought seem to detract from 
the pract ical value of the "Question Box" ye t thi s diver sity is 
in man y cases not without a certain advan tage, though indi­

cating that a problem may have many solutions depending upon 
local and oth er circumstances. Moreover, in most instances, 

solutions are asked to special cases without a statement of all 
the fac tors involved, and naturally the answers will vary in ac­
co rdance with the way in which the missing factors are sup­
plied. That the "Question Box" is held in h igh esteem is indi­

cated by the extent of collaboration acco rded by members in its 
preparat ion, which a lso reveals the spirit that gives to the New 
York body such a leading pos it ion among the State railway as­

soc iations. 
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IMPROVEMENTS IN METROPOLITAN ELEVATED SHOPSt 
CHICAGO 

A s described in the STREET RAILWAY JouRNAL of April 22, 

1905, the Metropoli tan 'vVest S ide Elevated Railway Company, 
of Chicago, has made important changes in its rolling stock 
during the past year. By way of preparation for these changes, 
and to provide better repair facilities for the future, the com­
pany completely overhauled its repair shops and introduced a 
number of improvements in them. The shops as they now 
stand are well up to date, and, as will be mentioned later in 

T1ac k :Xo, I 

of repair pits, one 20 ins. deep, others 4¼ ft . deep. There are 
no third rails inside this building. When cars are to be moved 
inside of the building an attendant takes a flexible cable with a 
handle on the end and makes contact with a third-rail shoe on 
the car, walking alongside the car as it moves. Cars are there­
fore always dead when in the shop, except when this employee 
makes thi s temporary connection with his fl exible cable. Be­
fore making a connection, two warnings are given, so that any­
one who may be working on the equipment can get clear or 
make his presence known. • 

The appearance of a car, when over the elevator shaft, is 

I: 
" ,, 

SECOND FLOOR PLAX SIIOWIXG PITS 
Street R)', Jounial 

F I G. 1.-PLAN OF SECON D FLOOR OF THROOP STREET REPAIR SHOP 

thi s article, the changes in the equipment were made with a 
surpri singly small number of men in addition to the regular 
repair force, and in a r emarkably small area of shop space. 

The main repair shop is located at Throop Street on the com­
pany's right of way. T he shops occupy an island position, with 
the two elevated main line tracks on each side. The cars to be 
repaired are run into the second floor of the building, which is 
on a level with the tracks on the elevated structure. A ll the 
car body repairs are carried out on this second floor. Truck 

seen in Figs. 3 and 4. When the truck is lowered from under 
the car, the car lays on a dog. This dog folds back into the 
column on each side of the elevator when not in use. It comes 
out just far enough to engage the I -beam side sills of the car. 
The cars never have to be left over the elevator long, because 
a truck in good order is at once placed on the elevator and put 
under the car. Or, if the car is not to be put back in· service, 
a shop truck can be placed under it. 

F ig. 5 is from a photograph taken on the first floor of the 

FIG. 3.-CAR OVER E LEVATOR, SHOWING 
POST AND DOG FO R SUPPORTI NG 

CAR 'BODY 

F I G. 4. - CAR OVER ELEVATOR, WITH 
TRUCKS REMOVED 

FIG. 6.- ELEVATOR AND GALLERY 
STORAGE TRACK FOR SHOP 

TRUCKS 

and motor repairs are made on the floor below. The trucks 
are lowered from under the car bodies by an elevator. 

T he second floo r plan of the building is shown in Fig. r, and 
the first floor plan in F ig. 2 . Fig. I indicates the location and 
depth of the pits under the repair tracks, and also shows the 
position of the elevator by which trucks are removed from the 
car bodies and new trucks are substituted. The pits for motor 
and truck work are in the end of the building nearest the en­
trance. At the rear- end of the building are the tracks where 
painting and carpenter work are done. There are two kinds 

shop, and shows the elevator. Fig. 5 illustrates the elevator 
raised to its full height, and also shows an interesting feature 
of the shop, which is a gallery track for shop trucks, located 
midway between the first and second floors. On this gallery 
track are placed old trucks, which are used simply for moving 
cars around the shop. When required they can be instantly run 
on to the elevator, raised to the second floor and placed under 
cars that may need them. The elevator, as can be seen from 
the illustration, is of the direct-acting hydraulic-piston type, 
and is built for a capacity of 50 tons. It is very massive in its 



@ 

@ 

1 
A 
0 

r- ·--·1 r - - -
1 I ' 

i____j: .. 

-i .,. 

-~ 

; ·§-t·1•, ------ : :, ·°1: 
j I I •o 

I ---------- -~ 
J ------ •• ..J 

r·· · --·-·1 r-- - - -; 
I I I I 

--: i ··:·· ~! 
A A 
0 

i 
A 
0 

STREET RAILWAY JOURNAL. 5 

i I 
A Ai--i-t-o:---t--'1-----+lil: 
0 

l l., 
I ~ 

' I I : :·r- --: 
-:-~ : : t.i. ___ J 

: ' + : 
' ' ' ' ' ' I ' 
' 

(fJ 

il< 
0 
~ 
(fJ 

i:c: 

~ 
il< 
i:il 
i:c: 

E-o 
i:il 
i:il 

"-i:c: 
:~ 1;; 

il< 
0 
0 
i:c: 
~ 
E-o 
;:.. 

I 
0 

i:c: 
0 
0 
>--1 
~ 

f--o 
(fJ 

i:c: 
t;:; 

i:.. 
0 

z 
-< 
>--1 
il< 
I 

0 ..... 
~ 

construction. W hen at the bottom of its travel, it delivers the 
trucks at the level of a slightly elevated repair t rack, to be seen 
in F igs. 6 and 7. In Fig. 7 the elevator is standing at the level 
of this repair track. 
Fig. 6 was taken 
from the elevator I 
looking toward the ; 
repair t rack. 

The repair track 
1s served by two 
cranes. 0 n e of 
these has a 5-ton 
air hoist, which 
runs on an over­
head traveler di­
rectly over the re­
pair track. It is 
seen in the fore­
gr o u n d in both 
Figs. 6 and 7. Be­
sides this there is 
a 12-ton Whiting 
traveling c r a n e , 
which spans the 
main bay of the re­
pair shop, as shown 

in the background FIG. 6.-VIEW OF REPAIR TRACKS AND 
of Fig.6. This crane J CRANES F ROM ELEVATOR 

had to be of special 
design in order to clear the girders whi ch support the tracks 
on the second floor. In Fig. 6 the under side of the pits ex­
tending below the second floor of the building can also be seen 
above the traveling crane and in the background. T his shop 
formerly had wooden fl oors and pits, but these have all been 
changed to con­
crete. The travel­
ing crane has a 
span of 25 ft., and 
serves the entire 
area shown m 
Fig. 8. 

F ig. 6 is the back­
ground of Fig. 8. 
The electric hoist 
seen in this illustra­
tion is used for lift­
ing motors out of 
trucks in the man­
ner indicated. If 
the whole truck 1s 
to be li fted off the 
e 1 e v a t e d repair 
track and placed on 
the floor, the travel­
ing crane is, of 
course, used. T he 
method of hooking 
on to trucks which 
a re to be so ele-
vated is shown in 

F IG. 7. -ELEVATO R AND REPA IR TRACK 

Fig. 9. T his engraving also shows the new motor leads cov­
ered wi th spi ral brass wire for mechanical protection, which 
is a practice recently adopted by thi s company. It will be seen 
in thi s engraving that the motor leads are cleated to th e motor 
nearest the middle of the car, so that all the slack in the leads 
necessary for swiveling of the trucks comes at a place where 
there are comparatively few parts which are li kely to wear 
the leads. 

Besides the 5-ton electric hoist, there is also a 5-ton air hoi st 
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and four I-ton barrel hoists for use in the shop. Overhead 
traveler s are provided for carrying heavy parts whenever the 
traveling crane is not available. For removing the armatures 
from GE 55 motors, which are of the box type, the armature 

of the shop is interconnected with that of the power house 
across the street, which also has a compressor, so that one acts 
as a reserve for the other. 

Interest ing details of building construction are shown in 
Figs. 13, 14 and 15. Fig. 13 is the sectional 
elevation of the repair shop, showing the loca­
tion of the girders supporting the tracks of 
the traveling crane and the concrete floor 
const ruction. Fig. 14 shows the details of 
the guard rail track construction on the first 
fl oor , while Fig. 15 illustrates the method of 
supporting the rails on the edges of the pi ts 
on the second floor. 

Fig. 16 shows a detail of car equipment 
practice which may be of value to other com­
panies. T hi s is the method of supporting the 
platform carrying th e compressors under the 
cars so that the platform will be insulated 
from the car framing. 

TESTING A RMATU R ES AND FIELDS FOR 
FAULTS 

FIG. S.- GENERAL VIEW OF TRACKS UN DER TRAVELING CRANE 

A li rewound armatures are tes ted for faults 
before they leave the racks in the winding 
room. This is done by passing heavy alter­
nating current through the armature. To 
make such a test, brush holders are bolted to 

shaft is suppor ted in a special mac hine on centers ancl the motor 
casin g slid along until the armature is exposed. 

Several wings of one story have been added to the main 
~hop. Two of these wings a re provided wi th trac ks. Fig. IO 

is a view looking into 
them from th e main 
shop. T hey are princi­
pally used fo r the stor­
age of wheels and axles. 

the armature rack, as shown in Fig. 17. The 
brush es bear on the commutator 90 <legs. apart, just as 
when the armature is in a motor, but the armature is, 
of course, without fi elds. The armature is ro tated by hand. 
For tes ting GE 55 and GE 2000 motor armatures, .300 amps. 

T he practice of thi s 
company as regards 
wheels and gears is 
somewhat peculiar. Fig. 
r r is a sect ional draw­
ing, showing the com­
pany's standard practice 
for motor-driven axles. 
Severa l years ago the 
company had an exces­
sive amount of trouble 
with the cracking of 
axles between the wheel 
and gear. The plan of 
reli ef which was then 
adopted and has been 
fo llowed' since is to have 
the wheel made with an 
extended hub. On to 
this hub the gear 1s 
shrunk. Special gas 
torches are provided at 
the shop fo r heating 
gears preparatory to 
shrinking them on hubs. 

FIG. 10.- LOOKll\'G INTO ONE OF THE WINGS FROM THE MAIN SHOP 

The company also makes it a practice to shrink pinions on to 
motor axles. Fig. 12 shows a group of these wheels and axles 
in the shop. 

The shop is supplied with compressed air for operating the 
compressed air hoists mentioned, and also six air drills and 
two air hammers. Air is supplied from a Christensen com­
pressor and automatic governor, and the compressed air system 

alternating current is passed through the armature. To obtain 
this current about 80 volts pressure is required. In testing 
Walker motors of I 50 hp, 200 amps. at I IO volts is necessary. 
The alternating current has a frequency of 37¼ cycles per 
second. This method of testing armatures is not commonly 
known or used, but has several advantages over others which 
are followed. It is not quite as simple in its application as the 
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transformer method of testing armatures for short-circuits 
which is coming into favor for the testing of smaller motor 
armatures. It has the important advantage, however, that, as 
the armature is revolved in the rack during the test, any open 

very difficult to get the insulation off these coi ls until the pres­
ent machine was devised. It is nothing more nor less than a 
transformer supplying a low-voltage current which is passed 
through the armature coil to heat it sufficiently so that the in-

circuit in the armature will make itself mani­
fest by severe flashing at the brushes. Any 
slight commutator defect like a burr of copper 
or piece of solder causing a short-circuit be­
tween two segments will be burned out with 
a snap by the testing current without injury 
to the armature. The method therefore 
gives a quick and thorough test both for 
short-circu:ts and open circuits at the same 
time. 

o~•: 
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Besides testing for short-circuits and open 
circuits, all armatures are testing with 1800 
volts between windings and core. Field coils 
are given similar tests. Current is supplied 
by a 30-kw generator driven by a 24-kw mo­
tor, the generator giving alternating current 
at 90 volts. Fig. 18 shows the corner of 

FIG, 11.-MOTOR ,\ XLE, WHEELS AND GEAR- l\IETROPOLITAN R;\IL\\" AY 

the armature room devoted to the switchboard and motor-gen­
erator set. 

Another interesting feature in the armature department 1s a 

FIG. 9.- LIFTI J\'G TR UCKS BY HOOKS IN MOTO R CASINGS 

home-made transformer for burning in sulati on loose from old 
armature coils which it is desi red to rewind. It was fou nd 

FIG, 14 
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sulat ion comes off easily. The transformer has as a core the 
core of an old compressor motor, Fig. 19. T he primary coil s 
which are on this core are connected to a source of a lternating­
current supply , a nd the secondary coils, of which there are a 
number in multiple, are conn ec ted to the terminal clamping 
.plates on a bench. In Fig. 19 an armature coil is seen with its 
te rminal clamped ready for the operation. Ordinarily, two 
boys work at the same tim e, one taking one-half of the arma-

FIG. 12 - \\'H EELS \\"I T H H UGS FO R RECEI VING GEARS 

ture coi l and th e other the other half. T he secondary of the 
transfo rmer gives about 1000 amps. at 6 volts. T he curren t 

FIG. 15 
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has to be turned on the coil for about half a minute during the 
operation of scraping off the insulation. It is unnecessary to 
actually burn off the insulation, but only to heat the coil enough 
to soften and disintegrate it. T his little device is a great time 
saver. In rewinding armature coils mica is not used, as the 

~-----------------< -Olri ------------+I 

'' / 

4<l¼f ~ I 
~ .s.4-----------¼-

FIG. 16.- DETAILS OF SUPPORTING PLATFORM 

company has not the facilities for shaping mica. Instead the 
coils are wound with Mica Insulator Company's oiled linen, 
cut bias, and covered with "dielectro,'' an insulating com­
pound made by the Dielectric Manufacturing Company, of St. 
Louis. 

WORK TURNED OUT DURING OVERHAULING 

The overhauling of the equipment mentioned at the begin­
ning of this article called for severa l operation s on all the cars 

FI G. 17.-TESTING ARMATURE FOR OPEN AND SHORT CIRCUITS 

of the company. The air-brake equipment, as described in the 
i!iSUe of April 22, was changed from straight air brake to the 
Westinghouse automati~ brake with graduated release. The 
motor cars were rewired and equipped with the Westinghouse 
multiple-unit system of control, and the trail coaches were also 

rewired for train control. Along with the rewiring, the old 
motor cars were made proof against electrical fires as far as 
possible. All the cars, both motors and trailers, were raised 
3 ins. Sixty-eight cars were equipped with hot-water heaters. 
A ll cars were fitted with new Van Dorn couplers similar to 

18 - 8 of I¼ x 10 Matched Ash 

those used in the New York Subway. Seventy-six 
trail coaches were equipped with controllers. De­
tails of all this were given in a previous article in 
the STREET RAILWAY JouRNAL of April 22, 1905, so 
that it comes within the province of this article 
only to mention how this work was taken care of 
by the shop. In the main shops described in this 
article, from eight to ten motor cars were over­
hauled each week and turned out ready for ser-

vice with all the changes made, in addition to the regular 
maintenance work. In this shop there is only room for seven 
cars 0 11 the repair tracks on the second floor, as can be seen 
in Fig. r. It will be realized therefore that to do this work 

FIG, 19.-BU RNING INSULATION LOOSE FROM ARMATURE COILS 

with a shop of this size and without men interfering with each 
other, required excellent organization. The overhauling of the 
trail coaches was done in a smaller shop located at the terminal 
of the Garfield Park line at Fifty-Second -Avenue. At this shop 
eighteen trail coaches were turned out per week. Overhaul-
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ing was done at this rate during the progress of the work with 
the addition of about fifty men to the regular repair and in­
spection force. 

For the information contained in this and in the previous 

it is to go through each car passing a given point and see if all 
passengers are provided with tickets. The inspector is familiar 
with the colors of the tickets representing the rate or rates of 
fare on hi s line, and does not have to inspect the tickets closely. 

It is also the inspector's duty to occasionally 
inspect the conductor's day card, and his 
pad or pads of ticke ts, to determine whether 
the tickets are being issued in the order of 
their progressive enumeration as shown on 
the back of the day card. 

FIG. 18.- S\VITCHDOARD OF COIL-TESTil\G APPARATUS 

The tickets are put up in pads gummed on 
two sides, the purpose being to prevent 
conductors taking tickets from any other 
part of the pad than the top. Conductors 
are required to tear the tickets from the 
pads in the presence of the passenger, which 
prevents the use of loose tickets that ma y 
have been picked up from the fl oor or other­
wi se secured. The receivers a re instructed 
not to accept from conductors, at th e time 
of liquidation, any tickets th at have been de­
tached from the pads. Each pad of tickets 
when issued to conductors is punched by the 
ticket clerk or receiver to show the date of 
issue and the line. The conductors are only 
required to make one punch, which is to 
show the "up'' or "down" trip. The work of 

article describing the changes in this company's equipment, and 
for many courtesies extended, acknowledgement is due to H. 
M. Brinckerhoff, general manager, and E. T. Munger, master 
mechanic. 

THE COLLECTION OF FARES IN THE CITY OF MEXICO 

The system of collecting fares in the city of Mexico differs 
radically from that employed in this country, as a slip is handed 
by the conductor to each passenger as a fare receipt. This re­
ceipt shows the date, amount of fare and direction of trip, 
bears a serial number, and must be retained by the passenger 
until the end of his ride as proof that he has paid his fare. 

The company has seventeen different rates of fare, varying 
from 3 cents to 30 cents (Mexican), and being divided between 
first and second class. On the city lines there are no second­
class cars or fares, the city rate being 6 cents, which at the 
present rate of exchange amounts to a little less than 3 cents 
gold. The colors of the paper upon which the tickets are printed 
are changed each month, and this fact, together with the prac­
tice of varying the progressive enumeration of the tickets 
among the seventeen different rate s of fare, makes counter­
feiting practically impossible. No transfers are given. 

The day card which is issued to each conductor when he be­
gins work shows on its back the commencing and closing num­
bers of all tickets issued to him, and should he draw additional 
tickets during the day they are also li sted on the clay card. 
This work is clone by the ticket clerks and receivers, who pre­
pare the day cards and issue the tickets. The company's rec­
ords, therefore, show the precise enumera tion of tickets issued 
to each conductor, with the corresponding price and their total 
value. The conductor, at the close of his day's work, must pay 
for all tickets not returned to the receivers. 

Each line has a starter or despatcher at its terminal who 
must take an account and render to the auditor a report show­
ing the closing numbers of the tickets held by all conductors 
aL the end of each trip: this gives the auditor the exact enum­
eration and value of the tickets issued to the passengers on 
each trip. This information must, of course, check exactly 
with the conductor's day card. 

Each line has one or more inspectors whose principal duty 

the conductor is therefore exceedingly sim­
ple, and his day's card when completed tells the true story of 
every ticket issued on each half trip. The auditor is therefore 
able to tabulate the exact earnings of each car for each half 
trip, and the total tickets sold on a ll the runs on each line rep­
resents the total cash earnings. 

As an additional precaution and incentive to each passenger 
to retain his fare receipt the company has just announced the 
establishment of a lottery, the tickets for which will be the 
fare receipts issued by the conductors. Lotteries, as is well 
known, are exceedingly popular in Mexico, as in all other Latin 
countries, and in this case the sanction of the Government has 
been secured, The official circular of the company announcing 
the plan has just been issued in Spanish, French and E nglish, 
to meet the requirements of the cosmopolitan population resi­
dent in Mexico. The English notice, somewhat abstracted, 
follows: 

NOTICE TO THE PUBLIC: 

Commencing with July 1, 1905, a n ew system of tickets or checks wi ll he 
inauisurated on all the lines of the M exico Electric Tramways, Ltd. The es­
senti ,-.1 feature of the new system is that each check issued to passengers by 
conductors will participate in a monthly drawing and may draw a valuable 
cash prize. The prizes will range in value from $2.50 to $1,000, a nd each check 
wi ll participate in the drawing in accordance with its value. 

There will be 209 cash pri zes each month, representing a mi nimum total 
value of $2,000 a nd a maximum tot al value of $10,000, th e exact amount de­
pending upon the r espect ive values of the checks drawing the prizes. The 
numbers of th e winning checks will be announced in the cars and in various 
other ways immediately after the drawings, which will t ake place under Gov­
ernm ent supervi sion at the compan y's offices at Indianilla within the first five 
days of the month following that during which the t ickets are issued. 

I n Yicw of the be nefits offe red to its patrons under the new plan, the com­
Jl an y requests th eir co-operation in carrying out its regu lat ions. 

The details of the plan ar e as fo ll ows: 
Checks representing the values of the different rates of fare will be prin ted 

upon distinctive colors of paper, and each check wi ll show on its face in 
lar ge figures the rate of fare paid by the passenge rs, the colo rs of the re­
s pective checks being changed each month. 

These checks will be consecutively numbered for each month, a nd will he 
issued to conductors in pads. In order to prevent the irregular use of th e 
same, or the use of counterfeited checks, passengers arc r equested, for their 
own protection, as well as that of the company, to see that checks given them 
are torn by the conductor from his pad in their presence , as conductors are 
prohibited from tearing them from the pads in any other manner. Loose 
checks should, under no circumstances, be accepted by passengers, as they 
arc likely to be counterfeited or otherwise irregular. 

Mutilated or disfigured checks should not be accepted. Passengers are 
therefore requested t o see that their checks, when received from conductors, 
are in proper order and are punched to show the date of issue and the direc­
tion (subida or bajada) in which the car is moving, as otherwise they will 
ti nt h .-- accepted hy the com:,any as participating in the drawings. The word 
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"subida" is intended to indicate that the car is moving outward from the 
ce nte r o f the city, and the wor d "bajada" t hat the car is m oving in ward 
towar d the cen ter of the city. Ch ecks for suburban lines must also be 
pu nched to show the name of t he line. 

Conducto r s' checks issued for on e l ine will n ot be accepted u po n a nothe r 
li ne, and checks issued on one t rip will not be good fo r an othe r tri p. 

The chec k issued by the conductor is n ot good fo r passage, but is in te nded 
solely as a rec eipt for the amou nt paid by th e passen ge r , a n d wi ll o nl y be hon ­
ored as such for a 5ingle trip on the car upon which it is issued. Failure on the 
pa r t of the passenger t o preserve the check a nd show it to t he in spec tor upo n 
demand wi ll r esu lt in his bei ng obliged to pay his fare a secon d time. Fo r 
their own protection, and to in sur e prom pt payment of p r izes in th e d rawing, 
passengers s hould carefully examine th eir checks and pr ese r ve them in good 
order. 

The basic unit of each o f the p ri zes will be the check repr esenting a $0.06 
fare, an d the corresponding pri zes a re shown in the fo llowing t able : 

Total No. P r izes 
1 prize of $200.00 

prizes of 100.0·I 
6 50.00 

10 20.00 
30 10.00 

160 5.00 

Total 
$200.00 
200.00 
300.00 
200.00 
300.00 
800.00 

209 prizes agg regat ing ....................... $2,000.00 

\V he n th e winning ch ecks a re of other va lues, t he p ri zes will be corre­
spon ding ly g reater or less, i n accordance with the value of t he c heck , for 
example: 

S hould a Mexico to Tlalpam first-class check, the value of which is $0.30, 
d raw o ne of th e prizes, t he holde r of t hat chec k will be entitled to fi ve t im es 
the amount o f the pnze, fo r the reason that the value o f hi s check is five 
ti mes t he basic un it of $0.06. 

S hould a Mexico to San Angel firs t-class check, the value o f which is $0.20, 
draw o ne o f the p r izes, t he h olde r of t hat check wi ll be e ntitled to three and 
on e-th ir d t im es the amount of the prize. 

Sho uld a n y ch eck, the value of whic h is seven cen ts, draw a prize, the 
holde r will be entitled to o ne a n d on e-six th times the amount o f the prize. 

S hould a ny chec.:, t he va lue o f whic h is six cent s, draw a prize, the holde r 
will be entitled t o th e exact amount of the p ri ze. 

S hould an y check, the value o f whic h is th ree ce n ts, draw a pr ize, the 
holder will be e n tit led to on e- h alf th e a mount of the p r ize. 

It is the refor e ve ry importa nt t o each passen ger t hat the check handed to 
h im by th e conductor sh a ll show the fu ll amoun t o f the fare paid . 

As will be seen, if a t hi rty-cent check should draw th e fi r st prize of $200, 
th e h older ther eof would be entitled to a p r ize o f $1,000, while if the first 
p rize o f $200 should be d r awn by a $0.03 ch eck, t he holder thereof would be 
en ti tled t o a p rize o f $100, e tc. 

T he com pan y guar an tees the prompt payment at its offices at t he Kiosko, 
locat ed at th e "zocalo," o r Plaza de la Con stituc16n, of a ll p r izes upon pres­
enta t ion o f the checks d raw ing t he sam e. Furthermore, the compan y g uar­
antees that it will not t ake advan tage, for its ow n account , of any pri zes 
which may be d rawn by checks rem aining in its possession. S hould it h ap­
pe n th a t a ny u nissued or mutilat ed check s in the company's possession d r aw 
a p r ize or p r izes, t he value o f the same will be added t o subsequent monthly 
d rawings as special prizes in addition to t he regula r schedule of p ri zes. 
Checks drawing prizes which a re not claimed with in a period o f th ree months 
after the date of the d rawing wi ll be considered as fo r f e; ted o r canceled, a nd 
the p r ize corresponding to such checks will be added to subsequen t monthly 
d rawi ngs as special p r izes. 

F ree passes, monthly tic kets (abon os), and special forms of tickets i ssued 
at reduced ra"es a re n ot included in t he new plan, and conductors' checks 
will not be issued fo r them. 

Passe ngers u sing the car s r egularly two or more times per day will be 
ab le to accumula te a la rge n um ber of checks each month which will g reat ly 
inc rease their chanc e of d rawin g a valuable prize. It should be unders too'.! 
that the checks are given f r ee in or de r to secu re the cooperation of the pas­
senger in carryin g out t he company's rules and r egulati on s. The win ner of 
a $200 pr ize wi ll have received, without cost to himself, a sufficient amount 
to enable him to pay his car fares at t he r ate of 55 cents per day for one 
yea r, or at th e rate of 27½ cer.t.; per day for two years. The fo r tunate win­
ner of a $1,000 p r ize will nave r eceived, without cost to himself, t he p r ice of 
his car far es fo r a period of several years, or an amount sufficient t o pay for 
one fi r st-class passage to Europe a nd r eturn . 

The schedule o f rates of fa-e bet \leen differ en t poin ts on this company's 
lines is p r inted he rewith for t h! in formation of the pu blic. 

MEX I CO ELECT R I C TRAMWAYS, LTD . 
(Signed) W. W. W H EAT LY, 

Gen eral Man ager. 

In addition to the plan outlined the company is making other 
improvements. Among them the company proposes to inaug­
urate an express business the latter part of this year. It is 
already doing quite a profitable freight business, which is rap­
idly increasing. T hir ty-five 20-ton t railer freight cars have 
already been bui lt in th e company's own shops during the past 
year, and they are inadequate to do the business offered. The 
company is. consequently now building twenty-five additional 
20-ton trailer freight cars, and has just purchased four large 
heavy motor cars (with four G.E . 57 equipments) from the 
J .G. Brill Company. These motor cars are intended to draw 

six fully loaded 20-ton trailers, and the motor cars will also 
carry a full load. The company now has on hand four spe­
ci ally constructed express cars and twelve standard wagons 
fo r express service. It is now waiting the approval of its ex­
press tariffs by the Government and the completion of other 
necessary details before starting its_ express business. 

THE PETALUMA & SANTA ROSA RAILWAY 

The completion of the Petaluma & Santa Rosa Railway 
marks the beginning of a new era in interurban road building 
in Cali fo rnia. The State has a number of interurban railways 
conn ecting the larger cities with their suburban communities, 
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with outlying towns and resorts, but these cater almost ex­
clusively to a passenger business. Some of the systems are 
characte ri zed by very in te res ting engineering and opera ting 
feat ures, and many of them have been described in these co l­
mnns duri ng the past year. Differing somewhat from other 
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PET ALUMA'S ORIGI NAL RAPID TRAN SIT 

sys tems, the Petaluma & Santa Rosa Railway is built primarily 
for the handling of all kinds of express and freight, and, with 
the possible exception of the \¥atsonville system, it is the first 
electric railway in California to take up the freight question SQ 

comprehensively at the start. The railway will also develop 
its passenger business to the fullest extent possible, and it will 
be interesting to observe the combined grow.th of its t~o 
sources of revenue. 
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The Petaluma & Santa Rosa Railway extends north from 
Petaluma 17 miles to Sebastopol, where it divides, one branch 
going 7 miles east to Santa Rosa, the other continuin g in a 

5enerally northern clir.ection 8 miles to the town of Forestvi lle. 
Petaluma is situated on Petaluma Creek, an estuary of the 

AN EXA:MPLE OF BRIDGE CONSTRUCTION ON THE PETALUMA 
& SANTA ROSA RAILWAY 

north encl of San Francisco Bay, with which it has tide water 
connection. T he company has at this point a la rge warehou5e 
and terminal yards on the water front, and every fac ility for 
handling large quantit ies of fr eight. I t owns the steamer 
"Gold," and charters another steamer of equal capacity. Both 
make daily trips to San Francisco, a di stance of 40 miles. 

Leaving Petaluma the track of the company parallels the 
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poses. From Stoney Point the road continues on to Sebastopol 
through chi cken ranches and fruit and berry farms. Between 
~ebastopol and Green Valley the line passes th rough the Gold 
Ridge Belt, a very productive strip of land, I 5 miles long and 
S miles to 10 miles wide, whose chief products a re hops and 

.\ Fii\E STRETCH UF TRACK ON TI-IE LINE TO SANTA ROSA 

fr ui t and berries of a ll kinds. At Green Valley a new town 
site has been laid out. 

T he branch from Sebastopol to Santa Rosa parallels a spur 
from the Ca li fo rni a & Northwestern Rai lroad's main line and 
passes through a ri ch, level country. 

T he district se n ,ecl by the Petaluma & Santa Rosa Rai lway is 
the richest, most thi ckly populated and the most rapidly grow-
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TIIE SEBAST OPO L STA lION OF THE I'ET.\LUi\-L\ & S,\NT,\ ROS:\ R:\IL\\ .\ Y, S1-IO\\'I:--.:<; F l{ElCIIT ST1\TIO N ON THE LEFT AND 
ST< lNE SUB-STATION IN THE LE FT BACKGROU N D 

stea m ra ilroad track of the California & Northwestern Rai l­
way for about a mil e, and then turns to the left on a 3-mil e 
tangent through a le'lel stretch. T he road passes between low 
foo thills, and 10 miles from P etaluma reaches Stoney Point 
quarry. T hi s quarry is owned by the company, and contains 
the only rock tributary to the line. The stone is used for bal­
lasting the track and is also sold for building and paving pur-

ing portion of Sonoma County. Tt lies west of the steam road, 
an<l until the opening of the elec.tric road was r eached only 
by the former's spur mentioned above. In 1900 the population 
of the district was 21,996, and the increase since that elate has 
been considerable. The country in Sonoma County and other 
coast counties to the north is attractive to the Eastern fruit 
grower and farmer, since the rainfall is ample to insure excel-
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lent crops without the expense of irrigation. Proximity to the 
market of San Francisco also makes the district a ttractive. 

Petaluma, the tide-water port of the county and the southern 
terminus of the electric railway, is a city of 5000 people, and 
is enjoying a good, steady growth. It is known as the largest 
poultry center of the United States, about $100,000 worth of 

CCl:\IDIN.\TIO N PASSENGER AND DAG G1\ GE CA I{ ON TII E PETA­
LUMA & SANTA RO SA RAILWAY 

SHOPS AND CAR HOUSE AT THE PETALUMA TERMINAL 

poultry and eggs being shipped 
monthly to San Francisco and other 
points in California. Petaluma also 
has a number of mills and manufac­
turing establi shments. Santa Rosa, 
the county seat and the largest city of 
Sonoma County, has a population of 
about 10,000. It contains a number 
of manufacturing industries and is 
the distributing center of the northern 
part of the county. 

Of the total 30¼ miles of track at 
present completed by the company, 26 
miles is on private right of way, 
which, in most instances, is 60 ft 
wide. The track consists of 70-lb. 
standard A. S. C. E. section T-rail. 

water. The record rainfall in this section, set last year, was 
between 8 ins. and 9 ins. in twenty-four hours, so that suitable 
precautions against washouts are quite necessary. All the road 
crossings of the railway are protected with steel cattle guards. 
The right of way is fenced in with American field fence, a 
barbed wire be ing fastened along the top and on the opposite: 
sides of the posts from the fencing. 

fro-. ::; Sci.:tiun of noad 

1G Broli.l'U Stone 

Street HJ", .Toumnl 
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laid in 3o-ft. lengths to standa rd ,, THE STEAMER "GOLD" DOCKING AT THE PETALUMA WAREHOUSE OF THE PETALUMA 
gage on 6-in. x 8-in. x 8-ft. red- • .Ji .: !i & SANTA ROSA RAILWAY 

wood ties. The maximum curvature 
is IO <legs., and the maximum grade 2 per cent. The main line 
is thoroughly ballasted with broken rock obtained from the 
Stoney Point quarry, as mentioned above, while the ballast on 
the Sebastopol-Santa Rosa branch consists of river-bed gravel. 
Ample drains are installed in the road-bed at cuts and at other 
points requir ing drainage, and, as an additional precaution 
against washouts in times of heavy rainfall, ditches have been 
ronstructed along the right of way to carry off the surface 

The overhead construction of the line is supported from 
30-ft. ·w ashington cedar poles set at the sides of the right oi 
way and spaced 100 ft. apart. The poles are set 6 ft. in the 
ground, and before setting the butts were treated with crude 
oil as a preservative. The overhead conductor consists 
of two No. 0000 grooved trolley wires, spaced 6 ins. apart, 
and hung with twin hangers. Jumpers, consisting of copper 
strips and located every 600 ft., cross•connect the two wires. 
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Anderson overhead material is used, with the exception of a 
special trolley ear which has been developed by the officers of 
the railroad. The two trolleywires are supplied with current at 
Petaluma and Sebastopol, and at first were sufficient to operate 
the road without feeders. Recently a 500,000-circ. mil feeder 
has been installed, in order to provide for the increased capacity 
demanded by the growth in traffic. 

On the Sebastopol-Santa Rosa branch the track follows the 

MOTOR CAR USED AS A FREIGHT LOCOMOTIVE AND FOR 
CONSTRUCTION PURPOSES 

county highway most of the distance, and the poles that carry 
a 55,000-volt transmission line of the California Gas & Electric• 
Corporation are used to support the trolley wires on one side. 
As the transmission poles are spaced 200 ft. apart, ordinary 
30-ft. poles are alternated with them on that side. 

The railway is operated by power purchased from the Cali­
fo rnia Gas & Electric Corporation under a ten-year contract. 

A VIEW OF APPLE ORCHARDS ALONG THE LINE OF THE 
PETALUMA & SANTA ROSA RAILWAY 

The main sub-station is located at Sebastopol, in a substantial 
stone building designed by the power corporation, but built by 
the railway company. Here the 55,000-volt current is trans­
formed to 2300 volts by means of three 250-kw transformers, 
and is then used to operate a 400-kw General Electric motor 
generator set. The latter consists of a 2300-volt synchronous 
motor, driving a direct-current 575-volt generator, the speed 
of the unit being 450 r.p.m. Foundations have been installed 
for a duplicate motor generator set. A r5-kw e:x-citer for th e 

synchronous motor is driven by a 500-volt motor off a storage 
battery. 

The current is controlled from a switchboard of blue Ver­
mont marble, consisting of standard a. c., d. c. output, exciter, 
feeder and storage battery panels. The storage battery, which 
floats on the feeder system, is formed of 264 type-G cells, the 
tanks each having a capacity for twenty-one plates, with 
thirteen plates installed. At a one-hour rate of discharge the 

A TYPE OF SMALL STATION WAITING ROOM ON THE PETA­
LUMA & SANTA ROSA RAILWAY 

battery has a capacity of 480 amps. A General Electric booster 
is used in connection with a carbon regulator to regulate 
momentary fluctuations in load on the battery. The battery 
room was specially built, and has a concrete floor painted with 
P. & B. paint. The tanks are of a new type, having flat lead 
tops, which permit them to be filled higher and with less dan­
ger of slopping over. The tanks are doubly insulated from the 

THE PETALUMA & SANTA ROSA RAILWAY COMPAN Y'S QUARRY , 
SHOWING TWO MOTOR CARS COUPLED TO CRUSHED 

ROCK TRAIN 

floor by porcelain and glass. The battery was installed by the 
Electric Storage Battery Company. 

At Petaluma an additional current is supplied to the railway 
by the California Gas & E lectric Corporation from a motor­
generator set. This set consists of a 440-hp Stanley syn­
chronous motor, driving a 350-kw Bullock generator at 360 
r.p.m. The motor connections at Petaluma are 4000 volts star, 
while those at Sebastopol are 2300 volts delta. 

The passenger service of the P etaluma & Santa Rosa Rail-
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way is handled by ten 45-ft. semi-convertible cars, manufac­
tured by the American Car Company, of St. Loui s, and W . H. 
Holman & Company, of San Francisco. These cars a re able 
to maintain a speed of 35 m.p.h. on the level, and contain bag­
gage and smoking compartments. Each is equipped with four 
General E lectric 70-motors and two 28-A controllers. \ Vest­
inghouse straight a ir-brakes are installed with N ichols-Lin ­
te rn pneumatic sanding devices. \Vagenhals a rc headlights 

north from Forestville through the Dry Creek Valley to Healds­
burg and other prosperous towns on the Russian River. A 
branch westward through Sonoma County, with the possibility 
of eventually reaching the ocean, is also talked of. 

The present officer s of the Petaluma & Santa Rosa Railway 
Company a re : P res ident, J ohn A. McN ear, of Petaluma; vice­
president , 'vV. F. K elly, of Oakland; secretary, Thos. Archer; 
t re asurer, Burke Corbett; general manager, E. E. Downs. 

lVIuch credit for the success ful construction 
is clue to A lfred D . Bowen, who also super­
vised the early operation of the road. 

------♦-----

FIELDS VERSUS ARMATURES NEAREST 
TROLLEY 

BY J OSEPH ANDREWS 

STANDA RD PASSENGER CAR ON THE PETALU:\IA & SANTA ROSA RAILWAY 

It has become standard practice in railway 
motor work to place the a rmature in circuit 
nea rer the tro lley side of the line, and the 
fi eld s nearest the ground side. The practice 
has become so un iversal that no question i.3 
rai sed concerning it , and the reason for 

\\' ith ro ller-canvas screens a re used, and all cars have standard 
pi lots. A half-hour passenger service is operated at present, 
the cars being despatched by te lephone with duplicate train 
orders. T he passenger ra te charged is 2 cent s a mile, with a 
minimum of 5 cents. 

T he company's freight service is handl ed by an equipment 
consisting of fifty flat and ten box ca rs, three motor freight 
cars and one baggage exp ress car. Each of the motor freight 
ca rs is equipped with four General E lectric No. 70 motors, and 
consists of a flat car with cab in the center. A t each end of 
the cab is mounted a swinging jib crane, by the aid of which 
the car may be quickly loaded and unloaded. This type of car 
is used fo r constru ct ion work, and in regular freight service 
hauls a tra in of box cars or fla ts. 

A t Petaluma the railway company controls a valuable water 
front property, as before stated . Soon aft er th e railroad ser­
vice was begun the freight traffic increased to such an extent 

TIIE TIIOTOR-GEXE RATOR SET AXD BATTERY BOOSTER IN THE 
SEBASTOPOL SUB-ST,\TIOX 

that the steamer "Gold," with a net tonnage of about 300 tons. 
was inadequate, and an aclcli tional boat was secured by the 
compa ny. The two are now ha rdly ab le to keep up with the 
business. T he steamers have their own wharf at th e foot of 
l\Iarket Street in San Francisco. 

Plans are now being prepared for an extension of the elect ric 
railway from Petaluma to Point Pedro, about 20 miles south , 
where better shipping and dock faci lities may be secured. This 
will also reduce the boat distance to San Francisco, and will 
thus increase the passenger facilities of the system. Active 
steps are also being taken for an ·extension of the · railroad 

so connect ing the motors has probably not occurred to many. 
It is often explained as being indirect ly due to the fact that 

reversal of current to obtain reve rsal of rotation o f the motor 
should occur in the armature rather than in the fi eld. To re­
tain the reversal in the armature, were it connected in the cir­
cuit last, would necessitate the return of all of No. 2 motor 
leads to the controller, where now one of them is carried direct 
to the shell of the motor. T hi s would require more com­
plicated controller wiring, which is always to be avoided as far 
as possible. 

The more important reason fo r the present method of con­
nection, however, becomes clear when inquiry is made into the 
behavior of the motor when a brushholder or the armature 
becomes grounded. 

F ig. I is a diagram of the motor ci rcuit with the armature 
in nearer the trolley, as in present prac tice. F ig. 2 shows the 
fields next to th e trolley. T he motors a re assum ed to be in 
multipl e. In both diagrams a brushholder is supposed to have 
become grounded at "A." In Fig. I such a ground shunts both 
fip)c) s and armature, ancl weakens the fi eld. T he armature and 
fie ld s a re also in series with each other through the short cir­
cuit. Grounding usually o:::curs when the car is in motion. 
The counter-electromotiv e force of the motor, due to the 
res idual magnetism o f the fi eld s, wi ll then tend to set up a cur-

A 

1 
FIGS. 1 AND 2----DIAGRAMS OF MOTO R CIRCUIT WITH ARMATURE 

:'\E.\RER TROLLEY, Al\'D \\'ITH FIELD NL\R ER TROLLEY 

rent through the fields and armature in a reverse direction to 
that of the original line current. Thi s generated current, 
however, being in the reverse direction to the former current, 
at once destroys the residual magnetism and consequently the 
counter -electromotiv e force of the armature. This stops the 
generation of any more current, and no bad effects are notice­
able. 

The results when the fields are in circuit first is quite dif­
ferent. The increased current due to the short circuit passes 
through the fields, strengthening them greatly. The armature 
alone is short-circuited by the grounding path. The counter-
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electromotive force instantly generates abnormal currents in 
the armature, causing it to cease rotating. Even after the 
circuit-breaker has acted or the fuse blown the residual mag­
netism of the fields is sufficiently strong to cause the same 
action. The car is then brought to a standstill by a series of 
jerks, as when an emergency stop is made · by throwing the 
reverse handle and putting the motors in multiple. 

Under such circumstances the motor may be regarded as a 
separately excited generator on a short circuit, the armature 
being driven by the momentum of the car jnstead of by an · 
engine. 

In case of a grounded armature coil the effects would be 
practically the same as with a grounded brushholder. When 
the grounded coil is near the negative brushholder a motor 
action will be obtained so long as the breaker does not fly out. 
With the armature in circuit first, the motor will have very 
little torque, due to the weakened fields. With connections as 
in Fig. 2 there will be a strong torque, due to the strengthened 
fields. As the grounded coil approaches the positive holder, 
the action becomes more than obtained with a ground at "A," 
as previously described. 

Were it not for the undesirable effects as explained above, 
it would probably be better to connect the motor with the fields 
in the circuit nearer the trolley. The advantages gained 
would be due to the better opportunity of insulating the fields. 
Were the fields in circuit first their high inductance would in 
most cases prevent lightning reaching the · armature. Their 
better insulation would force through the lightning arrester 
many discharges which now reach ground through the arma­
ture. However, in many cases, the fields would suffer, where, 
with the present connections, the armature receives the di s­
charge. So far as the question of cost of maintenance of 
armatures and fields is concerned, this would be preferable, as 
it is much cheaper to repair a grounded field than an arma­
ture. 

Another protection offered the armature by putting the fields 
in circuit first is that due to the drop of voltage in the fields. 
This is a rather important consideration in air-compressor 
motors, and others where the resisfance of the fields is con­
siderable, and the fields of these machines are usually found 
between the armature and the trolley. In the railway motor, 
however, the drop through the fields is a comparatively small 
fraction of the total, but nevertheless the pr•Jtection offered 
the armature by the lowered voltage between it and the ground 
would be worthy of consideration. 

With the fields .:;o connected that reversal of the current took 
place in them it would be a simple task to remove doubt as to 
a grounded field. A grounded field near one of th e leads would 
permit the motor to operate in one direction about in the usual 
manner. But if the reverse lever were thrown, the ground 
near the lead would shunt all the fields beyond it, which would 
be at once noticeable in the operation of the motor. 

THREE-WIRE SYSTEM IN NUREMBERG 

The three-wi're system of direct-current distribution has been 
in use on the tramway system of Nuremberg, Germany, since 
October, 1903, with satisfactory results. A ccording to an 
a:ticle on the installation by P. H. Scholtes, manager of the 
company, and appearing in a recent issue of the "Electrotech­
ni sche Zeitschrift," the line is divided into two approx imately 
equal parts, one supplied from the positive bus-bar, the other 
from the negative bar. The rails are neutral, and at 550 volts 
difference of potential from either bar. Certain short sections 
oI overhead wire are so arranged that th ey can be cut into one 
or the other side of the circuit. The sections nearest the powe; 
station, as shown in the accompanying map, a re supplied with" 
po:;itivc current, while the more distant lines are of negative 

potential. One obj ect of. dividing the line in thi s way is the 
ability to get a higher voltage, and consequently higher speed, 
in the suburbs than in the center of the city. Two generators, 
each of 550 kw, are connected in series, and are driven by 
one engine. A storage battery of 270 cells and 360 kw-hours 
is installed in the main sta tion, and one of 245 cells and 330 
kw-hours at the end of one line. The station battery is charged 
with a booster, the battery at the end of the line without a 
booster. The latter battery is charged at the time of low load 
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DI STRIBUTION DIAGRAM OF THE N UREMBERG THRE E-WIRE 
SYSTEM 

with a slow charge, to avoid excessive current m the rails 
which carry the return current. 

Mr. Scholtes states that no difficulty has been experienced m 
keeping the load balanced or in keeping up the insulation. A 
comparison of the first year's operation shows that although 
the car mileage increased from 3,269,125 to 3,706,925, or 13.4 
per cent, the cost of fuel rose only r .8 per cent. This the 
writer attributes to the smaller loss on the line and in the track. 

•• 
IMPROVED SIGNAL SYSTEM ON HUNTINGTON LINES 

\Vith a view to reducing its fatalities to a minimum on its 
electric railway lines, the Pacific Electric Railway Company 
is ever alive to the necessity of providing safeguards to elim­
inate as far as possibl ~ all collisions. Recently the Los An­
geles Railway Company provided signals at every crossing. 
These are red crosses painted on a white background and sus­
pended from overhead wires. At night, however, they are 
practically useless. Now the Pacific Electric Railway has in 
contemplation a signal system superior to these. Instead of 
painted signs there will be green electric gbbes suspended 
over the crossing. These will flash automatically the signal that 
a car is approaching. Before the globes will be a vane painted 
green, which will point the direction of the approaching car 
and will be moved by the same power that lights the globe. 

A consular report states that a contract has been entered 
into between the Ferrocarril Urbano de Lima (Peru) and the 
Provincial Council substituting overhead trolley for horse trac­
tion on all the street railways of Lima ( about 16 miles in ex­
tent) . The new system is required to be in operation within 
two years from the signing of the contract, and 5 kilometers 
( 3. I miles) of new road between the specified points in the 
city must be in nperatinn w ithin the fo llowin g fi ve years. A 
new company, representing American and local capital, suc­
ceeds the old one, and the electric and other new material re­
quired has been ordered from the United States, as happened 
in the case of Lima's two suburban lines now in successful 
operation. 
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CAR DESIGNS AND CARRYING CAPACITY 

BY JOHN P. FOX 

Since the publication of an art icle on the above subject in the 
STREET RAILWAY JouRNAL for April I, 1905, some interesting 
points have come up. The most important question raised has 
been the practicability of the side-door car for the most con­
gested city service with frequent stops, and the most serious 
fau lts suggested for this type have been the difficulty of cutting 
off a stream of boarding passengers with so many doors, and 
the increased liabi lity of rea l or pretended accidents from the 
multiplication of entrances and their distance from the guards. 
It has been suggested that, to start a side-door tra in where 
people were continually trying to board, it would be neces­
sary to fence off the platfo rm next to the train, close all gate­
ways at the proper time, ancl allow no late corners near the 
train , as on the City & South London Railway and at some 
railroad terminal s. The service of the Illinois Central seems 
hardly severe enough to throw light on thi s point, and i t may 
be that actual experiment under the worst conditions alone can 
settl e the question. But further observations of the experi­
ence of the Boston E levated Company, with pneumatically­
operated middle and end doors, affo rd some interesting and im­
portant light on the matter. Continuou s streams of people try­
ing to board trains can always be fou nd at the elevated termi ­
nals and some other stations, especially at the rush hour. It 
will be remembered that the latest Boston ca rs h ave three wide 
sliding doors on each side, all of which are now opera ted by 
compressed air from the car ends; and besides this, the middle 
doors of the older cars are being operated more and more by 
air by the trainmen, without any platform men to assist most 
of the day. The forward guard on all these trains has to open 
and close four entra nces at way stat ions, and eight at termi­
nals. In other words, the Boston E levated Company appears 
to be operating under conditions quite similar to what would 
be met with sicle-cloor cars, cond itions in some ways more 
unfavorable, and yet the resu lts have been most satisfactory. 

The forward guards at terminals ha,·c to shut off from one 
position as many as twelve or even sixteen lines of people. a 
maximum then as great as with a side-door car, as the latter 
would hav e only eight doors on each side. A nd it must be re­
membered that the Boston gua rds have to look half a car 
length to the middle doors, and often through several panes of 
g-lass, or else lean way out over the folding gates between cars 
to see along the station platforms. T hese difficulties are wholly 
()hviatecl in the Illinoi s Central type, where a guard has only 
une or two door valves to operate instead of a maximum of 
eight , in addition to four unlocking pedals. The success of 
this very ingenious Boston Elevated equipment would seem to 
predict the success of regular side-door cars under similar 
conditions. 

As to the clanger of multiplying doors, the Boston experience 
again seems to furnish a sat isfactory answer. The perfection 
of door details seems an important factor, ancl the pneumatic 
tubes or "strikers" on the Boston door ends, as described in the 
JOURNAL for Aug. 6, 1904, seem to have met with eve ry re­
quirement for safety and mad e impossible the holding of cloth ­
ing in the doorway or injury to any part of a person struck. 
People seem to tend to keep away from an automatic door, the 
power of which they do not know, the movement of which can 
instantly be checked or reversed, as is often done in practice. 
As to cutting off people from entering, the writer has failed to 
notice any difficulty. \\rhere a car has an unusual number of 
entrances, it allows time to close these slowly, and with slow 
closing there seems to be no reason why side doors cannot cut 
of: streams of people, especially as by sp reading people out to 
twice or four times as much as now, pressure and crowding 
should be much reduced. On the possible dangers from multi-

plying side doors, A. W. Sullivan, the originator of the Illinois 
Central type, sends the following to the writer: 

Accidents to passengers and claims arising therefrom, do not 
result from the working of the doors, but from the attempt of 
passengers to get on and off trains in motion. No serious accident 
can occur to a passenger in entering and leaving a train while it is 
standing still, and this statement holds good whether there are one 
or ten doors in use. The trouble arises from passengers trying to 
get Oil or off before a train has stopped, or aft er it has started. 
As the sliding side-door in my design of car cannot be opened until 
unlocked, afte r the train has come to a full stop, it is apparent that 
no accident can result from passengers getting off such trains while 
in motion; and, as the train cannot start until all the doors are 
closed and locked (and when this is done there is no possible means 
of a passenger getting on or attaching himself to a train), it is 
clear that no accident can occur from passengers attempting to get 
on such train s while in motion. Therefore, the two most prolific 
causes of personal injuries are eliminated by the use of these 
sliding side-do or cars; and, as th e multipli city of side-doors does 
not in any way increase th e haza rd of personal injuries, while it 
great ly facilitates the rapidity of movement in entering and leaving 
cars, it mu st fo llow that the multi-side-door ca r is the best one 
for the rapid handling of a dense traffic. 

The operation of the middle Boston doors from th e center of 
the car platforms does not appear as difficult as might be ex­
pected . T hi s is partly because the guard, looking through the 
car, can see ove r the heads of people on the longitudinal seats, 
whi ch thus keep an unobstructed space to the middle door. If 
necessary to look along the station platfo rm, the guard, in lean­
ing out, has his side-door va lv e placed to allow easy operation 
from any pos ition. Of course, with the side-door car the guard 
is close to one side, has only to look in one direction, and can 
look a long the car wall, inside and out, with greater ease; only, 
to see best, it might be,. well for guards to stand on some box, 
so as to look better over the heads of passengers within and 
without. 

To the writer 's own designs in the former article, he would 
now add these features: Besides making the doors in the end 
partiti on s sliding instead of swinging, it also seems best to 
regularly vestibul e the ca rs, like the Illinois Central, so as to 
allow easy passing through the train, except perhaps when on 
the worst curves. \Vhile car construction in Europe has for­
m.:r ly been such as to allow only emergency passing between 
car s, and while r ecent Boston and Chicago cars embody a simi­
lar idea, vestibuling, of course, has great advantages in allow­
ing passengers to spread out from crowded cars. It is not un­
common in Boston to see numerous seats in one or two cars of 
a t ra in, and other cars too full for quick and economical opera­
tion. \\Tith the curves and grades of the Boston Subway, satis­
facto ry vestibuling would at least be very difficult , and even 
then passing between cars would hardly be safe on some 
curves. But as trains grow longer, the need of vestibuling 
becomes greater, for late arriving passengers do not have time, 
nor others the inclination , to walk to the ends of the station 
platforms. To meet thi s difficulty the side-door car is again 
the best, fo r, with eigh t or nine doors to a car, passengers can 
quickly board, even if many are concentrated at the center of a 
t rain, ancl they can then walk through and find seat s out of the 
way after the train has started. This suggests a well-known 
important principle which should have been considered in the 
previous art icle on car design, viz., that where people must 
do things in a hurry, the possibility of choosing between dif­
ferent ways of acting should be reduced to a minimum. The 
open car and the non-vestibuled European steam car illustrate 
this point best, as people delay, not only to look for the first 
available seat, but often to choose further between different 
locations. A vestibuled train encourages people to enter the 
nearest doors at once, but when passengers are inside, further 
care must be taken not to have a choice of direction too near 
the entrance, as otherwise there will be delay there and block­
ing others entering. Perhaps the "quarter-door" cars fail most 
in this respect; but a side aisle next the doors, as previously 
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poin ted out, might, with very heavy traffic, also be a cause of 
delay from passengers passing back and forth d irect ly in fron t 
of the doors to find seats, a difficulty not so likely with a center 
a isle furth er into the car. With end entrances only there need 
be no choice of doors, of course, if a train is vestibuled, but if 
no passing between cars is allowed, there is the tendency 
either to seriously overcrowd certain cars or else to hunt fo r 
the one with the most room. A regular direction of circula­
t ion through end-door cars is a great advantage, but some 
passengers, as in Boston, insist on going out the wrong way, 
continually upsetting the circulation, sometimes quite forcibly . 
W hile a middle door does have the disadvantage of causing 
delay from choosing which way to go in or out, its large in­
crease of the entrance width must more than make up for this. 
But far from causing delay from choosing, the vestibuled side­
door car with center aisle seems to offer the most advantages. 

seat 75 passengers, this one 120, a gain in seats of 60 per cent 
for the same length of car. T he writer is still in doubt as to 
whether thi s plan of car and arrangement of seats is the best 
for a moderate amount of suburban business, but will not dis­
cuss the questi on again, referring for the pros and cons to the 
JOURNAL fo r A pril 1, 1905, pages 385-386. But th is type of 
side-door car does offer the greatest economies in the way of 
compact seating a r rangement, reducing the cost of roll ing 
stock needed and wages, the latter being further reduced some­
what by the possibili ty of short stops. A five-car train would 
have as many seat s as eight ordinary steam cars. 

The new car is, of course, vestibuled, having George Gibbs' 
ingenious door fo r closing off the front and rear platforms 
and enclosing apparatus elsewhere. The platforms differ from 
ordinary wide vestibule practice in having the swinging doors 
shorter than usual, so as to allow their opening without li ft-
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VESTIBULE D CA R SUGGESTED AS SUITABLE FOR SUB URBAN SERVICE ON AN ELECTRIFIED RAILRO.\ll ; TOTAL SEATING 
CAPACITY, 120 

To review again the advantages of this type t here is but one 
door valve or other operating dev ice fo r a gua rd to handle in 
place of two or more with other types. The guard has to look 
in but one direction and is situated a t the side of the ca r where 
he can see best along station platform s. Passengers are not 
concentrated at two or more points to enter or leave cars, but 
a re spread a long at eight or nine points. T hi s last raises the 
question, when it comes to cutting off a stream of people, which 
is easier, to shove a door through a mass of people crowding 
in at two points, or to shut doors slowly at a number of points 
where there is no such concentra tion ? W ith the side-door 
type there is plenty of time to shut the doors slowly and care­
fully, and to empty sta tion pla tfo rm s more quickly and easi ly. 
than with other cars . 

To illustrate the writer 's la test ideas as to a side-door car, 
the accompanying illustration is given, represen ting not an ele­
vated or subway car, but a suburban car sui table for elect rified 
steam railroad service, followin g some of ' the dimensions of 
the laste!; t cars of a well-known ra il road. T he original cars 

ing the trap doors, which makes it possible to enter at the car 
ends, either by the steps from a low station platform or upon 
the trap doors at a hi gh platform, an advantage when rain or 
snow would blow too much into the side doors. As in a pre­
vious design, the steel posts are carried on an 8-in. angle fa:c-t ­
cned to the 9-in. channels of the under frame, for the purpose oi 
allowi ng the stat ion platform, when on curve, to project under 
the car fl oor in places and so fi ll up gaps elsewhere. The end 
of the car may be criticised for its heavy appearance, but the 
posit ion of the apparatus and the avoiding of a transom in the 
motorman's window will explain any unattractiveness. The 
side elevation has been criticised in two respects-first, that 
the window sill s were too low, but in this the original steam 
road height of 28 ins. has merely been kept, and secondly, that 
the doors were not made distinct enough, wh ich last could be 
remedied by breaking the horizontal lines at the doors aml 
pain ti ng panels on the bottom of the latter. The writer pur­
posely tried to give the car side a somewhat unbroken appear­
ance, thinking thus to please the steam rai lroad man, but th e 
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doors can easily be emphasized more if considered desi;able. 
Should toilet rooms be omitted on suburban cars? They 

seem to have been on the Illinois Central, and are on all the 
E nglish electrified lines. The original standard car, followed 
here, had two toi let rooms, but they do seem unnecessary with 
fast and frequent suburban service. Baggage racks have also 
been omitted, but could be easily placed over th e seats between 
the two center grab posts and the car walls, as in the Paris­
Metropolitan, the St. Gotthard and other European cars. To 
prevent water from dripping over the side doors, European 
arrangements might be used. 

The side doors would, of course, be operated by guards from 
the end platforms, either by a ir or mechanically, as desired. 
To look along the stat ion platform the guard could open his 
door or lower the wi ndow in it. There he could stand in full 
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DERRICK \\'AGON OF THE l'NITED RAlL\\'.\Y S. ST. LO U IS , USED 
FOR P U LLI NG O UT TIWLLEY POLES 

view of the sta tion as the train pulls out, in the best possible 
position to see any acc ident. For the door mechanism, the 
writer would try to add to Mr. Sullivan's ingenious features 
certain other s, which would make it possible either to simply 
unlock a ll doors at a station, leavi ng passengers to open any 
themselves, or to open all the doors at once, this last being a 
thing not attempted on the Illinois Central cars, and yet quite 
important for terminals or other large stations. T he doors 
could all be closed at once, but there might be two ways of 
keeping them closed-first, rigidly, as needed on the outside of 
the train; secondly, lightly, so that each door might be opened 
slightly to release any one caugh t, without any too great effort 
and without disturbing other doors. The mechanism for effect­
ing these different operations does not seem too complicaterl 
and may be illustrated later. \ Vhile the Boston E levated door 
detai ls seem to reduce to a minimum all dange rs at entran:es. 
it might be useful some time if a reel emergency cord were 
nm along outside the car just over the doors, as found on some 
English trains, only opening an air-brake valve directly. For 
door handles the Illinois Central idea seems the best, viz., hand 
holes with a piece of glass set in the center of the thickness of 
the door. Th is leaves no projection, and at night the inside 
light shining through the little glass pane shows outside pas­
sengers wh ere the hole is. The few passengers who wish to 
stand on steam lines can stand out of the way in the vestibules, 
where they do not block the entrances, a great advantage of 
this side-door type. 

DERRICK WAGON EQUIPMENT FOR PULLING UP IRON 
POLES IN ST. LOUIS 

The United Railways Company, of St. Louis, has occasion 
to move overhead lines and tracks from several streets where 
they are no longer needed, the necessity for these lines having 
disappeared upon the consolidation of the St. Louis lines. For 
pulling up iron poles the derrick wagon illustrated is used, 
which is capable of pulling up these poles without delay, even 
where set in concrete. The main mast of the derrick is the 
lower 16 ft. of a steel pole, which, before it was cut, weighed 
900 lbs., and was 30 ft. long. This mast is supported by a jack 
screw placed under its base and by braces of r-in. x 4¾-in. 
bar steel. To prevent i.he mast bending, a truss of r¼-in. round 
iron with a turn-buckle is placed en the side opposite the pofe 
to be lifted. Additional bracing is afforded by a block and 
tackle passing to the front end of the wagon. Of course, the 
supporting of the weight on the wheels while the derrick is at 
work is out of the question. The wagon bed is of such a 
height as to come just above th e curb. It is then possible to 
quickly block up under the end of the wagon bed so that it 
rests solidly on the ground. The wagon bed has three longi­
tudinal sills, each consisting of a 3-in. x 4-in. timber, rein­
fo rced on eac h side by a .½ -i n. x ::;-in. bar of steel. The block 
and tackle which does the lifting is operated from a winding 
drum, which can be turned either by hand or by a 15-hp 

DERRICK WAGON IN ACTION, SHOWING ALSO CHAIN AND 
TACKLE AND THE USE OF CROWBARS TO L OOSEN THE 

CONCRETE AROUND THE POLE 

Sprague motor. The use of the latter is only possible, of course, 
where there is a supply of current. To loosen the concrete 
around the pole, crowbars are driven down alongside the pole, 
as shown in one of the illustrations. In spite of this, there is 
likely to be bulging of the ground around the pole when the 
pole is lifted. It is ptrhaps remarkable that the poles come up 
at all without bringing some of the concrete with them. 
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A NEW STEEL CAR FLOOR FRAMING 

The Twin City Rapid Transit Company, of Minneapolis and 
St. Paul, will make several extensions to its lines during the 
coming season. One of these definitely deeided upon will eon-

CONST R UCTION AT THE CO RNERS 

neet Exeelsior and Lake l\Iinnetonka ,vith Minneapolis. T he 
extension will be about 20 miles long. Half of this will be 
covered by double track, whieh will be laid on the right of way 
of the old steam road known as the Minneapoli s, Lindale & 
Minnetonka Railway. Speeial ears, 
whieh will be equipped with four GE 
73 motors, are being built for the new 
line. 

LEAKAGE FROM WOODEN POLES CARRYING HIGH-TENSION 
WIRES 

A recent issue of "Eleetrotechnische Zeitschrift" publishes 
the results of a series of tests eondu ctecl by the Kristiana Elek­
tricitetsvaerk of Norway in 1903 to determine the leakage from 
high-tension circuits on wooden poles. A metal band was 
plaeecl at heights of 1, 2 and 3 meters around a pole carrying 
a 7000-volt eireuit. The differences in voltage between the 
band and the earth, and the eurrent flow in milliamperes in 
the pole were determined. The tests indicated that it was 
highly improbable, though not impossible, for a pole under 
these eonclitions to earry a dangerous eurrent. A remedy was 
suggested of wrapping lightly a meta l band around the pole, 
a bout 6 ft. above the ground, and it was stated that the pro­
tection has been preseribed by law in Norway for about two 
years. 

•• 
THE LAKE SHORE & MICHIGAN SOUTHERN RAILWAY 

EXPERIMENTING WITH GASOLINE CARS 

The Lake Shore & Miehigan Southern Railway, at its Col­
linwood shops near Cleveland, is making some experiments 
with a gasoline ea r designed by the General E lectrie Company. 
\;\/hile thi s partieular ear is not designed exactly for passenger 
serviee, it indieates that there is mueh truth in the report that 

The aeeompanying engravings show 
the steel bottom framing to be used in 
their eonstruetion. These frames, whieh 
were constructed by th e A meriean Bridge 
Company, present many novel features. 
The side truss or web forms the interior 
finish of the ear, the windows slid­
ing down between the web and the 

STEEL l'NDER-FRA:.\IING OF CA R FO R THE TWIN CITY R APID TRANSIT COi\IPANY 

outer sheathing, whieh will be secured to wood fillers. This 
arrangement permits the arm res t of th e windows to be plaeed 
6 ins. or 7 ins. lower than usual, as the window, when clown, 
drops as low as the bottom of the side sill of a car of the usual 
construction. The angle iron , riveted on the inner side of the 

this well -known steam road is investigat ing th e gasoline type 
of ea r with a view to determining its possibilities for inter­
urban service. The ear now used was designed for service in 
the yards fo r transferring the trai n crews who handle the dis­
tribution of freight ears in the yards at Collinwood. It is fitted 

with a vertical four-eylinder gasoline en­
g ine, whieh is direct-conneeted to a G.E. 
generator supplying eu rrent to motors 
driving the car axles. The ea r seats 
about twenty-five men, and it is said to 
save four or fi ve minutes on eaeh shift, 
as eompared with the loeomotive and ear 
heretofore used in thi s serv iee. 

RRACKETS FOR TIIE SUPPORT OF THE HEATER PIPES 

The Jamesto wn, Chautauqua Lake & 
Lake Erie Railway, a small steam line 
whi eh is elosely affiliated with the Lake 
Shore & Miehi gan Southern, ha s for 
some months been making ex periments 
wi th a gasoline ea r for in terurban pas­
senger serv ice. It is und erstood that the 
eompany is so \Veil pleased with th e re­
su lts that it \viii build four or six ears and 

web, serves a s a foot rest. Side braekcts of steel, whieh are 
plainly shown in the illu strations, support th e heater pipes. 
The rigid construction at the corners is well illustrated in the 
reproductions. Hand holes in the vertieal web permit cleaning 
of the window pockets. Cast-s teel bolsters will be used. The 
remaining portion of th e car will be of th e usual wood con­
struction. 

use them with an hourly headway between 
Ja mestown and \Vestfield. N. Y . The ea rs wi ll be 46 ft. long 
and wi ll seat 60 pa ssengers. They will be fitt ed with eight­
eylinder gasoline eng-in es with no elect r ieal eciuipment. 

It is estimated that on Sunday, June 18, the Brooklyn Rapid 
Transit Company earried a total of 1,780,000 passengers. Of 
these I ,480,000 were cash hrcs and 300,000 tr;rnsfers. 
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ATMOSPHERIC VAL VE 

BY JOHN TREGONING 

A simple and practical device for closing an atmospheric 
valve is shown in the accompanying drawing, and was designed 
by the writer for the 20-in. exhaust leading to the condenser at 
the power house of the Hartford Street Railway Company. 
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SKETCH SHOWING OUTLINE OF ATMOSPHERIC VALVE 

It has been in operation for two and one-half years and has 
never been removed from its present position for any cause 
whatever since it was installed. 

The device is composed of a cylinder mounted on a tripod, 
which is bolted to the 
under side of the valve 
chamber, and is fitted 
with a solid plunger, as 
shown. When the 
valve is open the valve 
stem r ests on the plun­
ger A . To the upper 
end of th e floor stand, 
under the hand wheel, 
is a three-way cock 
that controls the pres­
sure that raises the 
plunger and closes the 
valve. When the en­
gineer is ready to put 
the engine on the con­
denser, he opens the 
gate valve with the 
hand wheel, and at the 
same time he closes the 
atmospheric valve by 
opening the three-way 
cock with the handle 

CROSS-SECTION OF VALVE C, by which the valve 
is under perfect con­

trol. At the proper moment the valve closes with the familiar 
"thud," and by relieving the pressure in the cylinder the 
plunger drops to the bottom of the cylinder, ready for the next 
trip. 

IMPROVED DIRECT-CURRENT CONTROLLERS 

In addition to other improvements, Dick, Kerr & Company, 
Ltd., of London, have embodied in their controller a metallic 
shield blow-out of the solenoid type. The old series parallel 
controller with the ordinary magnetic blow-out required the 
poles of the electro-magnet to be superimposed above the points 
where the contact was broken, the effect depending upon one 
electro-magnet. In the original solenoid type developed by this 
company, the most obvious improvement over the magnetic 
blow-out was that the contact fingers and cylinder segments 
were not covered by the pole pieces, but left entirely open for 
inspection. Aside from this feature its main advantage was 
that the effectiveness of the solenoid increased in direct pro­
portion to the current, whereas the old magnetic blow-out type 
could not have its blow-out effect increased above the satura­

INSULATINO 
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tion point of the mag­
net. Another impor­
tant advantage of the 
solenoid blow-out was 
that the solenoid- was 
never in circuit except 
at the moment of the 
formation of the arc, 
whereas the coils of 
the ordinary magnetic 
blow-out were of ne­
cessity kept in circuit 
all the time, otherwise 
their function would 
have been entirely de­
stroyed, because the 
magnets a n d p o 1 e 
pieces could not have 
been magnetized quick­
ly enough to blow out 
the arc before it had 
burnt the contacts. 

Though the solenoid 
form of blow-out in 
principle possesses no­
table advantages over 
other types, it has 
passed through various 
evolutionary s t a g e s, 
each development hav-

SECTION OF SOLENOID ing been the result of 
c a r e f u 1 observation 

made under widely varying conditions. The chief improvement 
arises in the method of protecting the solenoid. The vulca­
beston envelope was fairly satisfactory, but it was liable to be 
in jured by the arc, and the next step was to place the solenoid 
in a metallic shield ( Fig. 1) ; this in fact now forms the main 
feature of this controller. 

The coil is placed in a casing of copper or other non-mag­
netic material, and it can be then brought directly into the 
sweep of the arc. The external magnetic field created round 
the shield of non-magnetic metal, attracts the arc to the shield 
and divides it in two, one arc going from the contact finger to 
the shield and the other from the shield to the contact seg­
ment. These two arcs travel rapidly in opposite directions on 
the copper shield, and finally become united again in the air, 
but around the coil and shield; the arc at this stage has be­
come attenuated to such an extent as to rupture, and may be 
in fact ruptured long before it has actually encircled the blow­
out device. As shown in the upper left hand diagram of Fig. 2, 

the arc has just started between the electrodes and a deflection 
of the arc towards the shield is visible. Then the arc strikes 
the shield and commences to encircle the section; 
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the first of the two lower views shows the shield partially en­
closed, and the second that the arc has united in the air and has 
left the shield. Generally speaking, the arc is literally swept 
over the shield with great rapidity and does not affect the metal 
in the slightest degree. It is interesting to note the tendency 
of the arc to travel on the center of the copper shield, and this 
is of great advantage, as the insulating partitions ar_e not sub­
ject to injury. 

That the copper ring suffers to no extent from the discharge 
may be gathered from the fact that on examination after two 
years continual use no material depreciation could be detected 
either on the metal ring or on the partitions. It is sta ted that 
of some two thousand controllers put in operation since the in­
troduction of this type, not one blow-out has failed either on the 
metallic shield or insulating partition. The blow-out is hinged on 
the pivots and can be swung back and lifted out for inspection 
and cleaning. In swinging it back, the trolley connection is 
broken and therefore the current can be applied only when the 
blow-out is closed. This arrangement renders the controller 
foolproof so far as mishandling is concerned. The winding of 
the blow-out is in one continuous wire without any joints what­
ever and the metallic shields as well as the insulating parti­
tions are simply strung on the blow-out, and are therefore easy 
to remove and assemble. It has been demonstrated on an ordi­
nary service controller, that 60 amperes or more on an in­
ductive load may be broken time after time by slowly sepa­
rating the finger and contact by barely 1-16 of an inch without 
the slightest trouble. 

The notching gear is made as clear and positive as is pos-
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FIG. 2.- DIAGRAM I NDICATING THE PRINCIPLE OF THE METALLIC 
SHIELD MAGNETI C BLOW-OUT DEVICE 

sible and consistent with absolute freedom of motion, but even 
if an inexperienced motorman failed to keep good contact be­
tween barrel and finger, it would be impossible for an a rc to 
be maintained in the controller. 

There are other features of the controller to which attention 
should be drawn, one of the most important being in its appli­
cation to the electrical rheostatic brake. It is, however, nec­
essary to provide a suffici ent number of notches on the brake 
side of the controller to regulate the braking effect in a sat is­
factory manner, while there must be a proper gradat ion of 
power notches to give smooth acceleration. 

In most types of controllers it has been usual to divide the 
space on the top of the controller into the requisite number of 
power and brake notches with adequate spacing between the 
"off" position and the fir st power and fir st brake notches. The 
total number of notches on brake controllers varies approxi­
mately from I I to 14, which means that in order to get the 
requisite length of break between finger and contact it is nec­
essary in many types to increase the size and weight of th e 
controller. This is avoided in the Dick-Kerr controller, by an 
ingeniou s arrangement of the connections of the resistances 
which allows the brake notches to coincide with certain of the 

power notches, and in consequence reduces the total number of 
actual notches, though retaining the original number of func­
tions. 

The controllers under notice are provided with from seven 
to nine power and five braking notches, variations being ar­
ranged for specia l purposes. If the controlling handle is swung 
from the "off" position clock-wise the power circuit is in opera­
tion on the notches which are common to both power and brake 
sides, whilst if the controller handle be brought from the "off" 
position counter clock-wise to the common notches the brake 
is in operation. Locking steps are provided to prevent over­
running either the last power or the last brake notch, and to 
make a transition from the brake to power side, or vice versa, 
it is necessary to bring the controlling handle thr ough the 
"off" position, ensuring perfect safety. 

A nother novel feature is the connection of the motors into 
generators for the brake action without reversing any motor 
leads or even disturbing any contacts of the motor leads by 
throwing the motors in the parallel notches of the power cyl-

CONTROLLER WITH METALLIC 
SHIELD BLOW-OUT 

inder, and inserting a bridge or equali zer across the two motors 
between their respective armatures and fields, the motors being 
arranged so that one armature will lead the field in one motor 
while the field will lead the armature in the other. T his will 
not only bring the motors into brake action, but wi ll a lso 
equali ze them. This operation requires only two additional 
contacts, which si mplifi es the apparatus considering that ten 
contacts would otherwise have to come into operation. The 
regulation is accomplished by inserti ng or withdrawing the 
resistance in the bridge of the equalizer. 

The D. B. I, form C and D, types of cont ro llers are almost 
identical with th e exception of such structural changes ren­
derecl necessary in the case of the latter, which is designed for 
use on systems where an insulated return is employed, such as 
open conduit and double trolley construction. These latter 
controllers have been furni shed for the London Count; Coun­
ci l representing conduit construction, and Tokyo Street Tram­
ways representing double tro lley construction. The necessity 
of adopti ng some means by which it is impossible for a car to 
run backwards down hill is met with in controller D. B. 1 . 

form E, whi ch is provided with additional contacts. The 
movement of the handle to the "off" position short circuits the 
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motors, in consequence of which there could be only a slow 
reverse movement of the car. Q. B. 1 , form A, is designed 
for quadruple equipmen ts on tramcars, a number having been 
supplied in this country. 

Controller Q. 4, fo rm D, is designed fo r four 100-hp motors, 
and is a lso bui lt on the metallic shield principle. A feature of 
this cont roller lies in the copper shields opposite each contact 
finger to prevent the arc from travel ing on the segments. The 
idea is simply to let the shi eld, which consists of a piece of 
bent copper plate, press lightly on each segment directly in 
front of and in close proximity to each contact finger. The 
arc, in stead of sweeping over the segment and ca rbonizing or 
blackening the lubri cation, ,vill t r avel on th e shield and round 
the protected coil when ruptured. 

The reversi ng cylinder has, besides the usual ahead and re­
verse positi ons, also positions for cutting out a ny pair of mo­
to r s, the remaining pair bei ng controlled in series and parallel 
by the powe r cylinder, as before. T he principle of the con­
tro ller has been success fully appli ed, even in cases demanding 
heavy currents-an instance of th is is the Lancashire & York­
shire Railway, where one of the mos t interes ting features of 
the equipment is the method of control, which may be termed 
the direct multiple control system, in contradi stinction to the 
multiple unit, th e main difference in the systems being that in 
the case of the former it is possible to control the whole equip­
ment of the trai n by means of two main cables. Thi s method 
was describ ed in detail on page 510 of the STREET RAILWAY 
JOURNAL for April 2, 1904. 

The metalli c sh ield blow-out has also been appli ed to con­
trollers for crane, stationary motors, etc. 

••• 
COMBINATION CARS FOR BUTTE, MONTANA 

T he Butte E lectric Railway Company, of Butte, Montana, 
ha s purchased from the American Ca r Company two inter­
esting combinat ion open and, closed cars mounted on double 
trucks. 

Butte is known principally as a great mining center, although 
it is a lso the second city in the State in manu fac tures and is 
an important rai lway center. Its population is 30,500. I t is 
the commerc ial center of a la rge district, and the traffic since 
thi: comparatively recent installation of the railway lines has 
rapidly increased, so the new cars are greatly needed. The 
a ttractive park, Columbia Gardens, is reached by the lines of 
th e company. 

Instead of the usual divi sion of the compartments at the cen-

COMBIKATION OPEN AND CLOSED CAR OPERATED BY THE 
BUTTE ELECTRI C RAILWAY COMPANY 

ter of the car, the larger portion is given to the closed com­
partment, which has longitudinal seats. The seats in the open 
compartment extend across the car-two have reversible backs 
and two are at either side of the bulkhead. The car seats 
forty-four, besides affording large standing space. The sashes 
o. the closed compartment and the vestibules are arranged to 
drop into pockets. The cu rtains of the upper part may be 
drawn to the floor, as the seat ends are of the Brill round­
corner style. Guard rails, which slide behind grab-handles and 

are secured under the water boards by gravity catches, are pro­
vided for the open compartment. Ca rs of this type have ac­
quired much popularity, and are usually run through the en­
ti re yea r. The open compartment is used by smokers in win­
ter, thereby meeting a demand which all managers of city sys­
tems recognize. The use of the vestibule in addition to the 
bulkhead in the open part affords ample protection to passen­
gers in stormy weather. The interiors are fini shed in ash, and 
the ceilings of both compartments a re of three-ply birch-

VI EW SIIO\VIl.\"G :,EATil.\"G A RR ANGEMENT IN CLOSED AND OPEN 
COMPA RTMENTS OF BUTTE CAR 

veneer, handsomely decorated. The seats of the closed com­
partment are of perforated veneer, covered with Wilton car­
pet. The seats in the open part are composed of ash slats. 

T he cars a re 18 ft. over the encl panels and 36 ft. over the 
crown pieces. T he platforms of the closed compartment ends 
are 4 ft . 6¼ ins. The width over the sills, including the panels, 
is 7 ft. 7¼ ins., and over the posts at the belt, 8 ft . 2 ins. The 
sweep of the posts is 3;½ ins. The di stance between the cen­
te rs of the post s is 2 ft. r I ins. and 2 ft. 7 in s. The side sills 
a re 4¾ ins. x 7 ins., and the encl si lls a re the same. The sill 
plates are 7 ins. x ¾ in. The thickness of the corner posts is 
3¾ in s. in the closed compartment and 31/s ins. in the open 
compartment. The thickness of the side posts is 1¾ ins. in 
the closed compartment and 2¾ ins. in the open compartment. 
The Brill No. 27-G trucks are used, having a 4-ft . wheel base 
and 30-in. wheels. 

•• 
DISINFECTING CAR-WASHING COMPOUND 

The ordinary car carrying from day to day large numbers 
of people of all sorts and conditions necessarily requires fre­
quent cleansing to be kept in healthful cond ition . The objec­
tionable feature of the soaps or other washes generally used is 
that the alkali in them eat s away the paint and varni sh work, and 
that they do not possess sufficient disinfecting power. For some 
years past a number of British railways have been using for a 
car-wash a di sinfecting washing compound made by Robert 
Young & Company, of Glasgow, and known as "Sacarbolate." 
Owing to the good results achieved in England, the Frank S. 
De Ronde Company, of New York, recently undertook the in­
troduction of this compound to American electric railways, and 
at the present time it is already in use on such important elec­
tric lines as the Chicago City Railway Company, the Inter­
national Railway Company, of Buffalo, N. Y.; the Cleveland 
City Railway Company, the Utica & Mohawk Valley Railway 
Company, the Connecticut Railway and Lighting Company, 
and the Syracuse Rapid-Transit Company. 

Sacarbolate is a washing and disinfecting fluid soap, pos-
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sessing all the qualities of a good washing soap, while it is also 
a disinfectant quite equal to the standard of the average dis­
infectant fluid and, unlike the latter, does not stain and ruin 
paint or varnish work; in fact, it is claimed that if sacarbolate 
is used as directed it will even improve the luster of the sur­
faces. 

This fluid has been found to be practically non-poisonous and 
harmless to the skin. If the slight carbolic odor left after its 
use is objectionable, as in high-class passenger service, 
other composi tions can be furnished of lesser disinfecting 
power, but more pleasant as deodorizers. 

Sacarbolate is equally efficient in both outside and inside 
work. For outside use a combination of one-half pint and 
three gallons of tepid water is recommcndccl, and fo r in side 
one-half pint of the fluid to one and one-half ga llons of tepid 
water. The outsides should be thoro11ghly washed each month, 
and sponged daily on the lower parts. \Vhen the weather is wet 
the exteriors should be washed daily. T he seats are kept in good 
condit ion by saturating them daily with a sponge saturated in 
sacarbolate, and floors should be sp rinkled daily after brushing. 
\Veckly treatment is considered enough fo r the floors and the 
woodwork under the seats. T he luster of the varnish and 
paint work is greatly benefited by being sponged down with 
cold \Vater after the fluid has been used. 

GASOLINE INSPECTION CAR 

The I1~ ban Railway Company, of D es Moines, Ia., has 
placed in service the gasoline inspection car shown in the ac­
companying illustration. This car, which is of the automo­
bile type, is the product of the Fairbanks-Morse Company, of 
Chicago. Exact figures as to cost of maintenance a re not yet 
available, but it is sta ted that a gallon of &"asoline on the car is 
good for 30 miles. 

The power is suppli ed by a single-cylinder, four-cycle tn·e, 
i_nproved automobi le gasoline engine of 6-hp, having a water-

THE INTERURBAN RAILWAY COMPANY'S GASOLINE INSPEC­
TION CAR 

cooled cylinder and the force-feed type of lubrication. The 
transmission is of the planetary type, liberally constructed, en­
closed in oi l-tight case. The axles arc of nickel-steel, en­
closed in steel tubing and equipped with roller bearings. The 
frame is of steel, mounted on spri ngs, and the seats are nicely 
upholstered. There is a wide range of speed, which allows 
car to be run at any desired speed from 2 or 3 miles up to 
maximum speed of 30 miles per hour, with 10 mi les an hour 
on the reverse. All parts are easi ly accessible and everything 
about the car is strong and substantial. The weight is 950 lbs. 

A NEW ELECTRIC TRAVELING HOIST AND SMALL CAPACITY 
CRANE FOR ELECTRIC RAILWAY SHOP SERVICE 

Now that electric traveling hoists have passed the experi­
mental stage and their use is extending so rapidly, greater care 
has been given in their design to the question of durabi lity. 
The new N iles elect ric traveling hoist is made for hard, con­
tinuous service, and as may be seen in the accompanying illus­
tration the hoi st is of compact design and is self-contained in 
one heavy cast-iron frame to which the motors are attached 
end on. T he power is transmitted directly from the armature 
sh aft to the drum shaft through one train of worm and worm­
wheel gears. T he travers ing mechani sm is also driven th rough 

TYPE OF ELECTRIC TRAVELING HOIST, BUILT IN CAPACITIES 
UP TO 6 TONS 

one train of worm and worm-wheel gears, similar to the hoi st­
ing mechanism, except that, when the trolley is ar ra nged to 
run on a single I -beam, a double set of transmission gears are 
used. A ll the mechani sm is enclosed in oi l and dust-proof 
casi ngs, and is absolutely noiseless in operat ion. I n addit ion 
to the braking effect obtained by the use of the worm and 
worm-wheel, a powerful electric brake is attached to the hoi st 
motor. 

These hoi sts when moimted on a traveling bridge may be 
used as small capacity cranes. \\Then used as cra nes, the 
hoists are arranged to run between the two I-beams or chan­
nels of the bridge, and the cont rollers for rai sing and lowering 
the hook and operating the traversing mechanism may be 
placed either on the hoist, on the bridge, and operated by cords 
from the floor, or in an operator's cage attached to the bridge. 
The hoists arc built in capacities of¾ to 6 ton s, and are usually 
arranged to run on an I-beam track. They will run on straight 
and curved tracks, arnJ are generally provided with a separate 
motor for traversing, but if desired, hand traverse may be fur­
ni shed, or all the traversing mechani sm may be omitted and 
the trolley moved along the track by pushing on the load. The 
increased service of the electric traverse, however, much 
more than compensates for the slight additional cost. 
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PORTABLE VESTIBULES FOR RAILWAY CARS 

On many city and suburban electric ra ilways the operating 
speeds are not high enough to require permanent vestibules, 
but as the colder months appro:ich the necessity ari ses for pro­
viding some form of vestibule that can be conveni ently applied 
at low cost. The acco mpanying illustration shows a popular 
type designed by J.P. Sjoberg & Company, of New York, who 

Besides making portable vestibules adapted to any type of 
car, this firm is also a large manufacturer of stationary vesti­
bules with folding doors, and all other kinds of car woodwork, 
whether for building or renewals. 

•• 
SEMI-CONVERTIBLE CARS FOR HIGH-SPEED SERVICE 

Thirteen large semi-convertible cars built for high-speed 
service have lately bee n deliv­
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pany, three of the cars being di­
vided into passenger, smoking 
and baggage compartments. 
The semi -convertible window 
system is thoroughly under­
stood by the railway company, 
as the builder's full convertible 
type has been sa ti sfactorily op­
erated on the lines since 1898. 

The combinations cars are 39 
ft. 6 in s. over the end panels, 
and are seated for forty-four 
passengers. They are mounted 
on No. 27-E -1,½ trucks with 75-
hp motors. The seats are of 
spring cane, 38 ins. long, and 

nvo VIEWS Sl-IO\\' ING TH E CONSTRUCTION AND APPLICATION OF A PORTABLE VESTIBULE 
FO R RAILWAY SE RVI CE 

a isles are 24 in s. wide. The pas­
senger compartment is 22 ft. 6 
ins. long, the smoking com-

recently furni shed ove r 600 vestibules to the 
'vVashington railway compani es and nea rly 
300 to the Union Rai lway Comp any, of New 
Yo rk. 

T hese vest ibules present a very neat ap­
pearance, and are made to combine lightness 
in weight and strength in construction. Each 
vestibule has six pilla rs and five lights. T he 
center sect ion has a sliding sash, which works 
on an overhead tra ck, connected by swivel 
sheaves, so that it operates on any style and 
shape of vestibule. \ Vhen open or closed it is 
held in position by a special sash-fast, whi ch 
acts as a handle as we!! as a lock. Su itable 
guides are provided at the bottom, with a 

DOUBLE-VESTIBULE STRAIGHT PASSENGER CA R 
WATER POWER COMPANY 

FOR THE WASHI NGTOK 

sash spring to keep the center sash from rattling when open or 
closed. The vestibules are fastened to the cars very easi ly by 
connecting the dash iron rails to the bonnet ove rhead. 

partment 9 ft., and the baggage compartment 8 ft. On each 
side of the baggage compartment is a sh<ling door 3 ft. 6 ins. 
wide. Space is economized by having the forward end of the 

car solidly paneled. Decorated quartered oak 
constitutes the interior finish of the cars. 

The passenger cars are 30 ft. 8 ins. over the 
end panels, and are seated for forty-four pas­
sengers. The seats are also of spring cane, 
being 36 ins. long, and the aisles are 26 ins. 
wide. The interior finish is of ash, with deco­
rated birch ceilings. Armrests are provided 
on the window sills of both types. The build­
er's specialties used include "Dumpit" sand 
boxes, angle iron bumpers, "Dedenda" gongs, 
"Retriever" bells, etc. 

ONE OF THE NEW COMBI NATION HIGH -S PEED, SE:\II -CO:\"VERTIBLE CARS BUILT 
FOR THE WASHINGTON WATER POWER. COMPANY 

The general dimensions of the combina­
tion cars are as follows: Length over 

They are generally made to allow the controller handle to swing 
free and clear, but the brake staff must be moved back unless a 
ratchet brake handle is employed. Another type of portable 
vestibule made by this firm has three lights instead of five. 

the crown pieces and the vestibules, 44 ft. 
6 ins., and from the panel over the crown piece and the vesti­
bules, 5 ft.; the width over the posts at the belt is 8 ft. 8 ins; 
the side sills are 4 ins. x 8¾ ins., and the end sills are 5¾ ins. 
x 6¼ ins.; the sill plates are 12 ins. x ¼ in.; the thickness of 
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the corner posts is 3¾ ins., and of the side pos ts 3¾ ins. 
T he passenger cars a re 41 ins. over the crown p ieces and 
vestibules, and the platforms are 5 ft. 2 ins. T he width over 
the sills is 8 ft. 2,½ ins., and over the posts at the belt, 8 ft. 6 ins. 
T he sweep of the posts is I¾ ins. The side si ll size is 4 ins. x 
7¾ ins., and the end sill size s¾ ins. x 6,¼ ins. The sill plates 
a re 1 2 ins. x ¾ in. The thickness of the corner posts is 3¾ ins., 
and of the side posts 3¾ ins. The trucks are of the No. 27-F-r 
type, with a 4-ft. wheel base and 33-in. wheels. 

FIFTY CARS OF A NEW TYPE FOR CLEVELAND 

T he G. C. Kuhlman Car Company, of Cleveland, Ohio, has 
recently completed an order for fifty cars for the Cleveland 
E lectric Rail way Company which are of an unusually interest­
ing type. The rai lway system is laid out in such a manner 

An interesting feature of the new type is the unique seatlng 
plan, which consists of transverse seats on the convertible side 
and movable longitudinal seats on the other, probably the most 
practical of all the plans which were ever conceived to make 
an aisle car convertible to one with continuous transve rse 
seats and still be self-contained. The iongitudinal seats are 
arranged in sections of a length suitable to be brought around 
to a transverse position and connected with those on the oppo­
site side to form continuous seats for five passengers each. 
T he movable seats are simply lifted around when it is desir­
able to change the car from one type to the other, and are held 
rigidly in a transverse position by strong catches. The cricket 
legs and back supports of the movable seats co rrespond to 
those of the seats on the convertible side of the car . 

The Brill No. 27-F truck, upon which the cars are mounted, 
is the standard type of the Cleveland lines and is a short-base 

CONVERTIBLE SIDE OF THE NEW CAR FOR THE CLEVELAND ELECTRIC RAILWAY COMPANY 

CLOS ED SIDE OF THE NEW CAR FOR THE CLEVELAND ELECTRIC RAILWAY COMPANY 

as to enable the cars to run in one direc tion and thus have 
the entrances on one side only. Thi s condition permits 
the use of a type of car which is convertible on the entrance 
side and has fixed panels on the opposite side. This arrange­
ment of a car has the advantage of not requiring a running 
board on one side, thereby increasing the space between pass­
ing cars, a most valuable feature on lines which traverse nar­
row streets. It also prevents passengers from entering or 
leaving on the wrong side of the car, which many are prone to 
do when there is only a guard rail. The J. G. Brill Company's 
convertible system is used, and on the closed side the ordinary 
drop sash arrangement has been adopted. A type simi lar to 
this, but for trai ler service, was built for thi s railway by the 
Brill Company a year ago, and after thoroughly demon strating 
the value of having one side convertible, the present order was 
placed for fifty cars like that illustrated herewith. 

double truck with equal size wheels. Like all other t rucks of 
its class, it carri es the car body too high to be used under open 
cars with a single step or running board at the side. There­
fore, to adapt the style of car shown in the illustrations to 
this type of truck and make the same division of height from 
the track to the car floor at the side entrances as at the plat­
forms, a double step is used which is a modification of the N ar­
ragansett type-an angle iro1: is used for the sill with the up­
per step on the outwardly extending lower fl an6e. This ar­
rangement prevents the upper step from projecting beyond 
the posts and keeps the width over a ll within the limits re­
quired in city service. T he sliding panels and sashes of the 
convertible side a re the regular style used w ith thi s well -known 
style of convertible car, and are stored in pockets in the side 
roofs when the car is opened by a simple arrangement of trun­
nions and runways. The sliding panels are brought down to 
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rest upon the steps of the angle iron si ll when the car is closed, 
and the step openings in the car floor are covered by metal 
plates or covers which fold against the back of the steps when 
the car is opened. Trunnicns at the corners of these covers 
move vertically in slats in the sides of the post brackets, and 
horizontal flanges on the brackets form a secure resting place 
for them when they cover the steps. The covered plates can 
be opened or closed from the outside of the car when the 
panels are raised, or from the inside when the panels are low­
ered. 

The appropri ateness of the semi-accelerator doors, which are 
used with this car, is apparent at a glance at the illustration of 
the interior. This arrangement brings the door close , .) th e 
platform steps, so that persons standing on the platform are 
not likely to obst ruct the passenger from step to door. It also 
enables the conductor to assist passengers to better advantage, 
as he will stand near the step instead of at the center of the 
platform. The motorman's cab, formed by a longitudinal par­
tition at the center of the front platform, is an excellent feat­
ure, and made possible by the use of the semi-accelerator door. 
A nother valuable feature, which will be seen in the illustra­
tion, is the backward-turned position of the grab-handles of 
the post s on the convertible side of the car. The handles are 
so placed that a passenger leaving the 
car wi ll only see the one at the left, and, 
therefore, by using it is made to face to­
ward the forward end of the car. 

The dimensions are as follows: 

A NEW ITALIAN SINGLE-PHASE RAILWAY 

The French Westinghouse Company has recently secured 
the contract for the installation of the W estinghouse single­
phase railway system on the Bergama, Valle Brembana Rail­
way, Italy. This is the second single-phase railway contract 
secured by this company in that country, the fir st being the 
Rome-Civita-Castellana Railway. The length of the line is 30 
kilometers, and it will be served by five 30-ton locomotives, 
equipped with four 75-hp single-phase motors, with multiple 
unit control, and pneumatically-operated bow trolleys. The 
gage of the track will be 1.44 m. 

The power station is to be situated about 1 km. out of Valle 
Brembana, and will be equipped with three single-phase, 500-
kw alternators, running at a speed of 500 r.p.m. There are to 
be no transforming substations, and the line will be fed at the 
above pressure direct from the power house. 

•• 
NEW YORK STATE CONVENTION 

As a result of the active efforts of the president and executive 
committee, the twenty-third annual convention of the Street 
Railway Association of the State of New York, held at Fort 
William Henry Hotel, Lake George, N. Y., on June 27 and 28, 

Length over the end panels, 35 ft. 6 ins., 
and over the vestibules, 45 ft.; from the 
end panels over the vestibule (front 
end), 4 ft., and at rear end, 5 ft.; width 
over the si lls, including the plates, 7 ft. 
I 1¼ ins. The width over the posts at 
the belt is 8 ft. 2¾ ins. The height from 
the floor to the cei ling is 8 ft. 6¼ ins.; 
from the under side of the side si lls over 
the trolley board is 9 ft. 6¼ ins,, and 
from the track over the trolley board, 
12 ft. The sweep of the posts is 1¾ ins., 
and the distance between the centers of 
the posts 2 ft. 9 ins. The thickness of 
the corner posts is 3% ins., and of the 
side posts 2¾ ins. on the closed side and 
and 3Ys ins. on the convertible side. The 
side si lls a re 4¾ ins. x 7¾ ins. on the 
closed side, and 2¼ ins. x 7¾ ins. on 
the convertible side. The end sills a re 
4¾ ins. x 7¾ ins. The sill plates on the 
closed side are 8 ins. x Ys in. on the 
sill angle iron; on the convertible side, 8 
ins. x 6 ins. x Ys in. The length of the 

INTERIOR OF NEW CLEVELAND CAR, SHOWING LO NGITUDI NAL AND CROSS SEATS 

seats on the convertible side is 36 ins., and of the movable seats 
53 ins. The width of the aisle is 33 ins. The weight of the 
car body is 21,664 lbs. , and of the car and trucks, without the 
motors, 33,564 lbs. 

A NEW MOVABLE HEADLIGHT 

0. E. Mitchell, a Los Angeles Railway Company conductor, 
has invented a movable headlight which he hopes will be put 
into use on all of the cars of the various Huntington systems of 
the city. The light used is the same as those with which the 
cars are now equipped. By Mitchel!'s apparatus they are at­
tached to the front cars that, by pressing a lever with his foot, 
the motorman can throw a shaft of light in any dire~tion he 
chooses. One is now being used experimentally on a Glen­
dale car. It is being tried upon this line because the route is 
exceptionally dark at night and has many curves. 

was in many respects the most successful in the hi sto ry of the 
association. All the sessions were well attended, and the pa­
pers presented brought out much interesting and valuable dis­
cussion. The entertainment features were well planned and 
were thoroughly enjoyed and appreciated by all of the visitors. 
\Vhile the Fort William H enry Hotel was used by a large num­
ber of delegates, others made their headquarters a t either The 
Worden or The Carpenter. 

The exhibit feature was one of the best given in connection 
with any of the conventions of the association. The casino 
proved a most desirable exhibit place, and, thanks to the careful 
planning and energetic efforts of Messrs. Nostrand, Green, 
Evans and Ransom, the booths were all constructed and deco­
rated and ready for the exhibitors the day before the meeting. 
The date of going to press with this issue precludes more ex­
tended reference to the meeting at this time, but a full report 
will be published next week. 
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QUESTION BOX OF THE AMERICAN RAILWAY MECHANICAL 
AND ELECTRICAL ASSOCIATION 

T he secr etary of the American Railway Mechan ical and 
E lectrical Association has issued a li st of forty-seven ques­
tions w h ich wi ll be discussed at the September convention. 
T hese queries have been received from different members of 
the assoc iation in response to the circular issued in February, 
and all members are requested to reply to at least six of those 
in whi ch he is parti cula rly interested. The plan is to incorpo­
rate the answers received, in the pamphlet containing the ad­
vance papers, which will be published and distributed at the 
earliest possible date. Answers are requested before J uly IO, 

and should be sent to the secretary, S. W. Mower, at 12 Wood­
ward Avenue, Detroit. 

QUESTION BOX 

I. What is the best composition to use in setting an engine 
bed on its foundation? 

2. What are the arguments for and against a solid spider in 
large generators? 

3. What is the best kind and grade of carbon brush for a 550-
volt d.c. generator, and what has been the experience with the 
various grades? 

4. Which is the better form of brush holder for a generator; 
one in which the carbon is free to move up and down , necessi­
tating the current passing the entire length of the brush and 
being taken from the tip; or a holder which firmly grips the 
brush, and is designed with elasticity enough to allow of the 
brush fo llowing the commutator? 

5. Does a storage battery working in conjunction with a 
power house with moderately fluctuating loads show an ultimate 
economy? 

6. What is a good cleaner for slate switchboards, where 
burned around the circuit breakers? 

7. What economies are shown by buying coal on specification 
of high B. T. W. contracts? 

8. Does the advantage obtained from the use of phono-electric 
trolley wire outweigh the di sadvantage experienced on account of 
its reduced conductivity? 

9. What style of "trolley ear" do you recommend? What are 
the points of advantage of the "clinch," "semi-clinch," soldered 
ear, etc.? 

ro. What is the most common cause of flash-overs on small, 
four-pole motors? 

II. What is the best method of inspecting motors for low 
bearings? 

12. How often should motors be overhauled; if on a mileage 
basis, how many mi les? 

13. What should be the composition of babbit metal for motor 
bearings? 

14. Do you use felt wicking or waste packing with oil in your 
car journal boxes? 

15. What should be the chemical compo sition of a gbod car 
oil? 

16. What is an economical figure for lubrication (per mile) of 
a 20-ton car equipped with four 40-hp motors? 

17. Is there a satisfactory oil cup for use on old-s tyle motors 
with gravity grease cups? 

18. How shall we do away with the breaking of motor leads 
where they leaye the iron conduit recommended by the board of 
underwriters? 

19. Do you consider it good practice to depend entirely upon 
car circuit breakers, or do you use a fu se box also? 

20. What is the best composition for trolley wheels? 
21. What can be done to increase the life and prevent the 

wearing out of trolley-wheel bearings? 
22. How large a trolley wheel can be used to advantage on 

high-speed interurban lines? 
23. What mileage should a trolley wheel run? How often can 

it be economically turned down? 
24. What methods of trolley-wheel lubrication can be em­

ployed which will prevent oil from dropping on the car roofs? 
25. What tension (in pounds) should a trolley wheel have 

against the wire? 
26. How shall the interurban car of the future be des ig ned, 

with or without platform; and where shall the entrance be, in the 
center or at the ends? 

How shall they be operated, in trains or singly ? 
If in trains, shall all be equipped with motors, or will one be a 

motor car and the balance trailers? 

27. On a city, suburban and interurban service, can cars 
weighing 26 tons complete, equipped with four 50-hp moto:s, 
maintain an average speed of 20 miles per hour , makin g a daily 
mileage of 300 miles without se riously impairing the electrical 
equipment? . . 

28. Providing cars are fairly standardized and in fairly good 
shape, how many men per car should there be employed in sh_ops 
and car houses on an elect ric street railway system operatmg, 
say, 400 to 1000 cars, in order to keep cars in first-class c_o nditi?n? 

29. How can cars be given a thorough weekly washing, with­
out injuring the varnish or causing the woodwork to rot? 

Is it injurious to the varnish to wash a car with warm water in 
an unheated building? 

30. In bu'ilding new paint shops, what is the best form of 
painters' scaffold to provide for use at tl~e sides of cars? . 

31. \Vhat is th e best type of construction for car body hoists; 
shall they be operated below or above the car house fl?or~ 

32. \Vhich is the more economical for the general hghtmg of 
shops and car houses, arc or incandescent lamps? 

33. What is the best method of pit lighting? . 
34. What is the best system for heatin g car shops and pits? 
35. Do automatic sprinkler equipments in car houses afford 

sufficient protection from fp read of fire to pay for installation? 
36. What difference between wheel and track gage do you 

use and where measured on your wheels? 
37. Which is the more economical arrangement for getting 

cars to and from car houses, transfer tables or turn outs? 
38. Does high carbon rail for street railway work give better 

results than rail with less than 55 per cent of carbon? , 
39. vVhat is the best method for the eradication of weeds 

along the roadbed? 
40. What has bee n the experi ence of th e members of the asso­

ciation as to the permanency of soldered copper rail bond? 
41. What character of sand is best to use for sandin g tracks? 

By what methods can it be dried? Which is most econom!cal? 
42. vVhat is th e best form of concrete beam construct10n as 

evidenced by actual experi ence? 
43. Has experience shown that Portland cement concrete und_er 

the tracks in city streets has given r esults such as to warrant its 
use in preference to domestic concrete. when the cost of the latter 
was less than one-half? 

44. What character of pavement next to street railway rails 
gives the best results? . . 

45. vVhy, in a city where the streets are of ordinary width. 
cannot a pavement be laid abutting a "T" rail with equal facility 
and with ultimately as good result s, as where some type of 
grooved or tram girder rail is used? . 

46. Does the treatment of ties, poles, fence posts, etc ., with 
a prese rvative fluid sufficiently increase their life to warrant the 
expense? · 

vVhat methods are pursued? What do they cost? 
47. Has anyon e seen an indicator for steam turbines? 

- .. 
\Vork is progressing rapidly on the new shops of the Oak­

land Traction Consolidated at Emeryville. It is expected that 
the first building will be completed within a m onth, although 
it will be late in the year before the whole plant will be in run­
ning order. \i\Then all the buildings are fini shed the company 
wi ll have one of the most elaborate electric railway repair ancl 
construction plants in the United States. The n ew shops in­
clude a complete car-building plant, as the company, in plan­
ning its repair shops, determined to make the plant complete 
by adding enough buildings and machinery to permit of con­
struction work as well. The buildings are constructed of heavy 
timber, with galvanized iron covering. \Vith the completion 
of the plant the present r epair shops at Piedmont, Elmhurst, 
Telegraph Ave., Emeryville and the pier will be abandoned. 

•• 
The Long I sland Railroad, part of whose lines is being 

equipped with electricity, will introduce an innovation in in­
spection service by putting in a line of telephone stations and 
installing two gasoline motor cars. T he telephones will be 
2000 ft. apart. The motor cars will be in constant service and 
immediate touch w ith headquarters by means of the telephones. 
They will carry crews of workmen and necessary tools and 

will make 30 miles an hour. 



PAPERS READ AT THE LAKE GEORGE CONVENTION OF THE 
STREET RAILWAY ASSOCIATION OF THE ST ATE 

OF NEW YORK, JUNE 27 AND 28 

CONTRASTS BETWEEN COMPANY AND MUNICIPAL OWNER­
SHIP AND MANAGEMENT OF PUBLIC UTILITIES 

BY H . W. BLAKE 

Public utiliti es exist because of public dem and. Th eir value t o 
the public is p rop ortionate to th e se rvice they render. Th ey 
should be gaged by th is standard alone. Th e ext ent o f their 
adoption in any country or locality is th e best ev idence whether 
or not those who a re r esponsi bl e for furni shin g them have done 
their duty to the public a nd m et its r equirements. 

Where A m en ca n street rai lway companies stand in thi s r egard 
is demon strated by the fac t that the track mileage of street r ail ­
ways in the U nited S tates is great er than that of all the other 

• countries in the world combin ed. 
Fundamentally, th e r esponsibility fo r the existence o f public 

utiliti es is with the peopl e them selves, th ro ugh th e governments 
which th ey have created or under whi ch they live . for it is a well ­
defined legal theory t hat the power to g rant right s and privileges 
fo r crea ting and conductin g public utili t ies com es fro m the publ ic 
as personified by State o r mun ic ipality. 

F our general pl an s. wi th many va ri a tio ns in their detail s, h ave 
been adopted th e wo rlrl O\'e r fo r th e int ro ducti on and mainte­
nance o ~ public utiliti es. 

( r )-Governmental or municipal ownership and operation. 
(2)-Governm ental o r muni cipal ownership , with privat e opera­

ti on. 
(3)-P erpetual co ncess ions of fr anchi ses to pri va te co mpani es 

or individuals. 
(4) - Co ncessions to pri \'a t e com pani es or individuals, limited 

to a t erm of yea rs, a t th e expirati on of which the pro perty is 
usually tak en over by the governm ent o r municipality, so m etimes 
on a fa vorabl e basis to the concess ionai r e. so metim es o n a basis 
o f v irtual confi scation of the tang ible property. 

While, as sta t ed, the power fo r autho ri zin g publi c utiliti es res t s 
with the Sta te, un less the ultra sociali sti c theory o f government 
and social exist ence is conceded and adopted. th ere should be a 
divi sional line som ewh ere betw een th e pro per fun ct ions of gov­
ernm ent and what ca n be bes t acco mplished by private ente r­
pri se. As t o wh ere thi s li ne should be drawn in a country de­
pends grea tly on the fo rm and ch aracter of its government. But 
experience in all countries has demonstrated th at the division 
th at is m ost ad,· antageous fo r the public is that betw een what 
our Briti sh fri ends des ign ate as non-productive undertakin gs, i.e., 
those things which are es~en tial to government a nd of un iversal 
public benefit , such as the maintenance of poli ce, fir e, street . 
health . ch arity a nd si milar dep1 r tm ents of publi c se rvice, and 
reproductive undertakin gs, so-call ed, such as gas, electri c light­
ing, t elephon e, street r ailways. et c. 

N evertheless, it must be co nceded that if the latter class of 
enterpri ses are to be undertaken by th e Stat e o r muni cipalit ies, 
comp arative ly better result s ca n be obtained in countries like 
Great Britain , wh er e politics play but a small part in municipal 
affairs, wher e there is permanency in public o ffic e and wh ere 
practi cally every individual who is permitted to vo te at municipal 
elections must b e a local t axpayer , than would be th e case under 
our political system . This difference would exist to a still greater 
extent in a compari son with Germany, wh ere municipal officials 
who h ave demonstrated effici ency a nd ability in certain positions 
are prom oted to m or e imp ortant ones of the same character in 
larger cities. Yet even in these countries municipal ownership 
2nd operation is by no m ea ns an unqualifi ed success, enthusi­
astic th eorists t o th e contrary. 

E x isting stati stics will prove the truth of thi s statement and 
could the accounts o f th e public utiliti es owned by European 
municipali ties b e r earranged in accordance with th e standard sys­
tems of accountin g adopted by public utilit y companies in this 
country, the results from a comparison with wh at has been accom­
pli sh ed in this country would be di sh eartening to the advocates 
of municipa l ownership and operation. 

Present comi:,a r ison s of r esult s are generally made between 
those obtained by the best governed municipalities in the world 
and those of European companies whose spirit is less progres­
sive, wh ose methods are more expensive and cumbersome than 
those of Am erican companies, and whose development and prog-

ress has been ~eri ously restricted by onerous and almost im­
poss ible franchise and similar conditions. 

The A m erica n theory of g oy ernm ent, up to the present at least, 
has been " that a p eople which is the lea st governed is the best 
g overmd ," ' and under thi s theory America has progressed and 
pro sp er ed beyond all other nations. vVh ere least success has 
been secured h er e is wh ere our governments, National, State and 
muni cipal, have too closely approached or crossed the line of 
proper governm ental functi ons. Illustration s of this are before 
us on every hand. 

Fortunately, the American plan of treating with public utilities 
h as generally been fo r the States directly, or through the munici­
palities to whom they have delegated such authority, to issue 
fra nchi ses to se mi-public companies, authori zing them to conduct 
t he deve lopm ent. True, these franchises are of widely different 
provision s a nd characte r ; som e crude and defective, others al­
most ideal; a ll are inharmonious in their provisions and in the 
sources from which they have originated. Y et the work done under 
tlz cm stands un equalled in th e w orld in w hat has been accomplished 
for the public goo d, both in th e extent of dev elopment and service 
re ndered. 

\i\Tith all of th is there is not an absolute incurabl e mo nopoly 
co nn ected with a ny public utility company in the United States. 
A. m eri ca n courts ha ye held that exclusive franchi ses were against 
publi c policy ;:ncl ar e co nsequently inva lid. American State and 
municipal gove1Tments ar e to-day r eceiving from the public utili­
t ies as taxes and similar paym ents, a large r to tal than is similarly 
contributed by all o f the public utili ties of E uro pe, wheth er these 
are owned by municipalities or by companies. 

Tn A m erica , , es ted ri ghts and expenditures o f those who h ave 
pion eered th e way on public utiliti es have b een r esp ected and 
paid fo r by th e large r compani es which have foll owed the pioneer 
wo rk to the ad va ntage of th e public. Those, th erefore, who have 
pa rti cipated in the d evelopment o f American public utilities, can 
justly be proud of what they have accomplished, yet no matter 
h ow excell ent the r eco rd may be, there are always theorists and 
oth ers who will claim that it could have be en improved upon, and 
still others wh o des ire to change and in terfere with anything 
which has been successful in which they them selves h ave not par­
t icipat ed; and these mi slead others. 

The g rea t public , h owever, which, under our A m erican syst em, 
is th e State and municipality, is sin cere and zealous for good 
governm ent and the b est r esults and generally get s what is the 
best to m eet its condition s, but in ways which are almost incom­
preh ensible to the E uropean mind. It is rarely misled, when a 
full hon est statem ent of fac ts on any g reat question is properly 
laid before it , but without such a pr esentation of truth s, 1t will 
temporarily li st en to , and be influenced by, whatever is submitted 
to it through sensational newspapers or by public utterances 
which may n ot be in accordance with the fact s. 

The eff ect o f thi s last tendency is now apparent in that a serious 
wa \' e of agitation, in fa vor of municipal own er ship , so-called , is 
sweeping ove r the country, but the principle is un-American and 
co ntrary t o our th eories of government which have so far proved 
so successful. 

What has been or can be accomplished in this direction under 
autocratic , bureaucratic or socialistic governments , is not the 
question in America unless we adopt one or the other of these 
form s of government. The question is , can or cannot municipal 
owner ship and management be more successful under our present 
form s of State and municipal government, than th e system which 
has operated so successfully in this country? So far, the educa­
tion of the American people upon the subject of municipal owner­
ship has principally been academic, th eoretical, haphazard and 
unbusinesslike, generally conducted by those who have no prac­
tical familiarity with the subject. 

Referring more especially to that public utility in which you 
play so prominent a part, and which you and your associates in 
our other States have conducted more successfully than has been 
done in any oth er country: 

Are not you and they most competent to conduct the proper 
educational campaign on this great subject? Who knows so 
much concerning local transportation and the public require­
ments in connection therewith? 

You are public servants as well as representatives of large pri­
vate investments; that you have not been unmindful of your duty 
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as public servants is evidenced by all that you have accomplish ed 
for the public good. It is no t exaggeration to state that a com­
parison of r eturns from A m erican street railway investment s with 
the public se r vice r endered, demon strates that the public interest 
has been th e better cared fo r of th e two. 

But you a re public se rvants to perhaps a g reater ext ent than is 
included in simply well m eeting local transportation requirem ents 
within your day and generation, fo r it is see mingly incumbent on 
you to see that t hi s is we ll provided fo r in the future. T o ac­
complish thi s, it is your du ty to educate the publi c ari gh t in con­
nection with the present g reat agitat ion. Your m otives may be 
misconstrued, although, as you are aware, looking at the situation 
in a purely se lfis h way, it might be bett er fo r your stockholder s 
to let the municipalities acquire your properties if th ey wish to 
do so. 

F ew wou ld dare to suggest that American street r ailway prop­
erties should be confiscated, and were it attempted to carry out 
such a suggestion, the Constitution of the U nited States remains 
to prevent it. So it is r easonable to suppose th at if municipaliza­
tion of American street ra ilways should be accomplished, their 
present owners must fi r st be full y compensated therefor. This 
done, the inves to r s in your properti es would h av e little to com ­
plain of in a fin ancial way. Th e question consequently becom es 
entirely one o f public policy as to whether or no t a bett er and 
ch eaper service would be rendered under such a system than now 
obtains; wh eth er th e policy of constant ly extendi ng fac ilities could 
and wo uld be continued, and whether or not the financial bur­
dens involved would be m ore equit ably di stribut ed than now ; 
and above all else, wh ether there would not be int roduced into 
our American political syst em a corrup ting infl uence and power 
fa r greater than any encountered in past A merican h istory. 

Y ou practica lly sta nd in the pos ition of publi c advisors wi th a 
g rave r esponsibility on your shoulders, as you have dem onstrated 
that you a r e th e m ost success ful local transportation expert s of 
the world. 

Much has b een said on the question of municipal ow nershi p 
abroad, where it has made it s g reatest progress, so we must 
naturally look th ere fo r all the important expe rien ce that is avail ­
able th ereon. Distance lends enchantment to the v iew, bu t h ow 
much is really known in thi s country , or in fact else where, as t o 
th e actu al r esult s that have been secured ? 

In t he U nited K ing dom, wh ere th e g reatest expe ri ence has 
been h ad, two special P arli amen ta ry commiss io•ns who have in­
vestigated the subject , and th ese com missions, as well as the 
Local Government Board, have apparently been unable to ascer ­
ta in all t he fac ts de fin itely. T his is shown in their report s, which 
are lacking in r ecom menda tions other than that greater care 
should be exercise d in th e audit ing of th e account s relating t o 
muni cipal productive undertakings and that a m or e uni form sys­
tem of account ing should be adopted. 

W hile th ere is a sup erflu ity of li terature in existence on th e 
subjec t, and whil e r eports of municipally own ed public ut ili ties 
are available fro m Great Brit ain and elsewh ere in E uro pe, thi s 
materi al is of little value in for ming co nclusions here, either a~ 
t o th e actual n et result s that have been accomplish ed fr om muni­
cipal own ershi p and management in E urope. or on the feasibility 
of int roducing the system here to advan t::ige . To per mi t o f 
proper comparisons being made and correct co nclusions reached , 
two m ost importan t things must be do ne: 

( 1)-Th e account of those European muni cipali t ies which have 
made th e most fav orable showi ng fo r th.eir r epro ductive under­
takings (so-called) should be r ea r ranged by expert American ac­
countants in accordance with standard A meri can pract ice, lo the 
end that definit e compari sons may be made with r esul ts ob tain ed 
in thi s cou ntry by public util ity companies. 

(2)-A defin it e settin g forth of differences in cond itions be­
twePn Europe and America should be made, showing those of 
every name or nature which have either a direc t or indirect bear­
ing on public u t ility serv ice, such as suffra ge, tenure of offic e, 
municipal m ethods, density of population, rates of wages , char­
acter of population, its use of public utili ties, se rvice r endered, etc. 

With thi s mater ial available and properly presen ted, it would 
be easy fo r th e American public to fo rm o pinions and act in ac­
cordance wi th the bes t interest s. 

If our pre sen t system of caring for publi c uti lities is wrong, the 
sooner such a sit uation is r eali zed th e better ; if it is right, every 
good citizen should be placed in a position to consc ientiously 
uph old it. I n demonstrati ng th e t ru th, the r esponsibility fo r 
ascertaining an rl promulgati ng it may rest upon you a nd your 
kindred associations. 

R eturning to th e de fi n ition g ive n early in this paper, as to the 
gen eral methods adopted throughout th e world for the crea ti on 
and maintenance of public ut ili ti es, certain facts sh ould he sta ted 
which have seemingly been demonstrated by experience every­
where. 

T he best o f servi ce fo r the presen t cannot be had, unless the 
future is a nticipated , so far as fi nancial investm ents are concer ned. 
T hese necessary investments cannot and will n ot be made un less 
th ere is a per~anent fra nchise for the investo r, o r its ,equiva lent 
in the form of an agreement t o take hi s investment off hi s hands 
at a stipulated time, fo r it s va lu e. F ra nchises fo r public uti lit ies 
which are lim ited as to time, without provision fo r th e purchase 
of the property involved at it s full valu e, always and naturally 
mean poor se r vice in the later years of the existence o f the fra n­
chise. T hese fa cts should be con stan tly bo rn e in mind o n co n­
sid ering British tram way conditions of th e past a nd presen t, and 
in contra sting th em with similar conditions here. 

British tramway companies have, a nd have had, very limited 
franchi ses. Britain is a count ry where th e theory of ves ted 
rights, and due co mpensation therefo r , has been carried to the 
furthest degree on everything excepting t ramways. A few years 
since Bri tish own ers we re awakened with a shock to a reali za tion 
of the fac t that , in addition to the sever e restr ict io ns under which 
they had labored, at th e expiration of the franc hises they were at 
the m ercy of th e r espective mun icipalities where their properties 
were located in regard to th eir di sposal, and t hat values which 
they had crea ted were t o be pract ically ignored. W hat but poor 
ser vice and neglect of r epairs and main te n ance could r esul t on a 
property whose fra n ch ise had nearly expired? At the expiration 
of t he fra nchise the municipality slipped in, with the equivalent 
of an exclusive perpetual franchise, taking th e existing property, 
or so much as it wished, at a nominal valuation ; wi th its munici­
pal credit avai lable t o rai se capital so fa r as Parli ament app roved, 
wi th th e resul t s o f a tax rate to m ake good de fi ciencies, wi th very 
few rest ri ction s, and with th e experi en ce of Am erica ·i n elec tric 
traction, which had cos t us here hundreds of milli on s of dollars 
to develop, as a guide in the con struction of an up-to-date street 
railway system. 

U nder these conditions, it is not stran ge that municipal owner­
ship and m anagement o f street railways in Great B ri tain is able t o 
make a som ewhat favo rabl e showing as co ntrasted with company 
ownership and management there in th e past. vVhat American 
street railway management could not have accompli shed wonders 
under lik e condition s ? 

\ Vhile the municipalities of the U nited Kingdom enjoy exclusive 
perpetual fra nchises, and the other advantages r ecited for conduct­
ing a successful stree t r ailway business, with few exceptions th ey are 
prohibited from construct ing lines beyond th ei r municipal bound­
aries. In consequence, the essential is lacking fo r constructing sys­
tems radiating out through the surrounding dist ricts, and thus 
affo rding the public the faciliti es and se rvices which it requi res and 
which would tend to redi stribute the populat ion, as h as been done 
about every American city. With ve ry few excep tions, the Bri tish 
municipalit ies have opposed th e construction of suburban and inter­
urban lines to connect with their municipal st reet railway systems. 
and in only two or three cases in th e entire United Kingdom have 
t rackage rights fo r such systems been g ranted ove r m unicipal lines, 
or have they been permitted to enter municipalities where the tram­
ways were under mu nicipal control. 

Not only has the g reat essent ial to a most important public u t ility, 
i. e., the best possible se r vice, been prevented, but in th e m ethod 
of adjusti ng fa res th e fac t has appa rently been lost sigh t of th at one 
of the greatest ad van tages which can a ri se to a community from its 
street rail way sys tem, is in encourag ing its poorer classes to reside 
in it s suburbs under more h ealthful conditions than is possible in 
crowded t enem ents with in th e city; because, while charging lower 
fare s for shor ter di stances than the universal American fare, for 
g reater di stances th e British rate is higher than in th is country, and 
no t ransfers are given in Great B ritain. 

T he accompanying maps, all of which have been reproduced to 
the same scale (8 miles to the inch ), give a better idea than any 
figures of the small size of a number of the principal European 
systems as compared with those of A merican cities of th e same 
population. The maps of the American cit ies do not represent, of 
course, the entire extent of the interurban lines, because in the 
case of Boston and Milwaukee the interurban connecting lines ex­
tend beyond the con fines of the State, and in the case of Buffalo 
far beyond the limits of the map. T hey show, however, that thr 
American policy of a 5-cent fa re encourages th e developm ent of 
the suburbs, while the E uropean policy of a zone system of fares 
conges ts th e populat ion into tenement districts. The population 
figures g iven unde r th e seve ral maps are those of the 1900 census 
fo r th e American cities, and fo r 1901 in the case of the British 
cities. 

So far as th e British mun icipal t ramways are concerned, it is safe 
to say that an A merican syndicate could be organized which would 
g ive each and all British municipali t ies a better service t han they 
now have, p roviding the syndicate we re simply permitted to enjoy 
the same fra nchise privileges, and thi s without calling for a dollar 
of public fund s to accomplish such result s. It wou ld seem, there-
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r ore, as if the one argu ment in favor of municipal ownership of 
street railways would be the profit which the municipalities may 
derive from operation. Let us glance at what the r esu lts have so 
far been in th is r espect. 

In 1904 there was invested in all the tramways, municipal and 
company, of th e United Kingdom, practically $232,000,000. of which 
about $140,000,000 was the direct investment of the municipalities. 

Upon the above in vestm ent practically $1,438,000 was directly paid 
as taxes by the municipalities and tramway companies. Of this 
presumably, h owever, about $790,000 was paid as national income 
tax, leaving the amount paid for municipal taxation about $538,-
000. To thi s should be added not over $150,000 paid as municipal 
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laxes by the holders of tramway companies' secu rities; also $1,035,-
000 contributed to the respective public treasuries by municipal 
tramways as ea rnings. 

So the total financial benefits which British municipalities derived 
as taxes from the operation of all street railways in Great Britain, 
and in which their funds to the amount of $140,000,000 were in­
vested, was $1,723,000. 

For the same fi scal year the street railways of the State of New 
York paid directly as State and municipal taxes $2,656,233.74. Con­
sidering that the individual holders of street railway securiti es 
issued in thi s State contributed as personal taxes thereon at the 
low rate of three-fourths of l per cent on the face value of their 
securities, they turned into our public treasuries $3,516,000. That 
is, the total fin ancial benefits which th e people of th e State of New 
York have derived from street railway taxation for this yea r was 
$6,172,233, and thi s without the inv estment of a dollar of public 
fund in the properties. 

Under the British system, on the 1st of July, 1904, there were in 
operation but 2900 miles of street railway track in the entire United 
Kingdom. At the same time in the United States there were in 
operation over 31,000 miles of track. 

In Great Britain alone there were but ~529 miles for a population 
of over 37,000,000. In this Empire State, with a population of, say, 
7,500,000, there were at the same time 3062 miles of track. 

In Great Britain the average population per mile of track wa~ 
approximately 14,630; in this State it was approximately 2375. 

In Great Britain 183,352,706 car-miles were run and 1,712,424,198 
passengers carried; in New York State 199,767,097 car-miles were 
run and 1,341,766,931 passengers carried. From this it is seen that 
the average passengers carried per car-mile were 9.34 in Great 
Britain, and in New York State 6.71. In this connection it should 

· not be forgotten that the average American street car is 50 per 
cent longer and much heavier than the corresponding English car. 

The above facts tell their own story as regards facilities and ser­
vice afforded the public. 

Now for a glimpse of results from operation, which m ay demon­
strate the comparative ability shown by British street railway man­
agers and those of the Empire State. 

As is well known, the rates of salaries and wages paid on British 
municipal tramways is not over one-half those paid in thi s State. 

In the fiscal year of 1904 the tramways in Great Britain earned 
from operation $40,6go,ooo in round figures; the operating expenses, 

excluding taxes, were approximately $25,510,000, leaving net earn­
ings from operation $15,180,000; from which it wi ll be seen that 
the percentage of operati ng expenses to gross earnings was 62.7. 

The street rai lways of New York earned from operation $5 1,-
964,744, and thei r operating expenses were $31,397,623, leaving net 
ear11ings from operation $20,567,122, such operating expenses being 
00.42 per cent of gross earn ings from operation. 

In the operating expenses for the street railways of New York 
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State are included $19,812,227 paid for salaries and wages. If the 
rates were the same h ere as those paid in Great Britain, and the 
present efficiency of employees maintained, it is clearly apparent 
that New York street r ailways could afford to give still greater 
facilities to the 'public than is now possible, or could pay much 
larger dividends. 

Let us look at another most important feature of operating ex­
penses : 
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The British tramways, in the fiscal year of 1904, paid less than 
$575,000 on account of accidents, or, say, a little above 2.26 per 
..:ent of their operating expenses. The street railways of New York 
for that year paid approximately $2,615,000 on account of their ac­
cidents, or, say, 8.32 per cent of their operating expenses. 

It is to be regretted that stati stics are not available which will 
show the average distance ridden by passengers in Great Britain 
and in this State, but it is safe to say that the average ride per 
passenger in New York State is more than twice as long as in Great 
~rita_in. Here the average fare paid per passenger for his longer 
nde 1s 3.83 cents; in Great Britain it is an average of 2.3 cents for 
the shorter ride. 

In view of what has been stated as regards comparative rates of 
wages and accident accounts, it will be seen at a glance that the 
passenger in New York State is receiving g reater valu e for the 
fare which h e pays than does th e passenger in Great Britain. This 
would only be poss ible under our superior American management 
which is best demon strated by some comparisons on the more im~ 
portant features of operating expense. 

While fuel is cheap in Great Britain, and although light cars are 
used, the cost oi tractive power, as it is officia lly d esigna ted there, 
ave rages over 3.3 cents per car-mile. In New York State, with 
much heavier cars and higher speeds, th e expense averages about 
2-42 cents. 

This fact, of course, demonstrates that either greater engin eer­
ing skill and business judgment have been di splayed in construct­
ing power stations h ere than in Great Britain, or that they are much 
more economically operated than in Great Britain, despite the lower 
rate of wages prevailing there. 

For traffic expe nse, as it is t ermed th ere, o r operation of cars, 
as it is designated by our railroad commissioners, th e average 
expense in Great Britain is about 6.28 cents per car-mile. In this 
State this ave rage expense is approximately 7.35 cents, or a dif­
ference against us of 1.7 cents; but as approximately 70 per cent of 
this particular expense in Amer ica is represented by wages, it is 
seen at a g lance how much more efficiently American managers 
utilize their high -priced tran sportation labor. 

It is obvious that on the recently reconstructed tramway lines of 
Great Britain present repairs and maintenance are less than they 
will be a few yea rs hence, and it is to be questioned if thi s has been 
duly considered by their management. 

The expenditures in 1904 for track line and car repairs and 
maintenance there were approximately $4,150,000, ave raging $1,645 
per mile of track and 2.26 cents per car-mile. In New York State 
the total expenditure for similar repairs and maintenance was 
$6,049,054, averaging $1,975 per mile of track and 3.03 cents per 
car-mile. 

In all probability we have r.ot yet r eached our m aximum expense 
for r epa irs and maintenance. Naturally Great Britain must go 
through this same experience, and as these expen ses increase one 
of three things mu st happen in Great Britain: either fares mu st 
be increased, payments to sinking funds that have been created to 
pay indebtedness incurred for tramway development cannot be 
made, or the deficits paid out of public fund s raise d from taxat ion. 

As to how serious the question of local indebtedness and con se­
quent taxation is at present in the United Kingdom, it should be 
stated that the total local indebtedness at the present tim e is prac­
tically $1 ,800,000,000, an increase of about $1,000,000,000 in thirty 
years. 

In England and ·wales alon e. from 1884 to 1900, the population 
had increased but approximately 18 per cent; taxable valu at ion 
had increased but 21 per cent ; local ind ebtedness, h owever, h ad 
increased about 78 per cent , and the rate of local taxation had in­
creased about 73 per cent . Over h alf the increa se of loca l in­
debtedn ess has r esult ed from the embarkation of municipalities 
in what is there known as municipal trading, i. e., purchase and 
operation of public utilities and similar en t erprise s. 

Th e present fin an cial condition of certain British municipalities 
on such matters is seemingly not unlike that which existe:l two 
or three decades ago in th e U nited States, wh ere municipaiities. 
counties and States pledged th ei r cr ed it to aid in the construc­
tion of railroads and oth er simi lar enterprises, whi ch eventually 
resulted in fin ancial di saster. It would not be strange if, in many 
in stances, time would show a like fin al result in Great Britain. 

Do we h ere in Amer ica wish to profit by our past exper ience, or 
return to one o f the most unfort un ate episodes in our local finan­
cial hi story th rou gh a little differe nt channe l ? At the same time, 
do we wish also to add to the strength o.f local political machines 
by tran sformin g independent, self-respecting American working­
men into a n army of municipal employees, which must follow the 
dictation of so me local boss? Thi s sh ould not come unless th ere 
be some g rea t compensating advantage not yet appa rent from 
European experi ence with muni cipal ownership and manage­
ment of public utiliti es. 

PUBLICITY 

BY J. HARVEY WHITE, 

Boston Elevated Railway Company 

How to obtain fair treatment from the local press is a problem 
that puzzles a great many railway managers. A persistently 
hostile press not only exasperates and embarrasses, but tends to 
create an unfriendly public sen timent that might in an extreme 
case jeopardi ze the success and even threaten the existence of a 
company. Many street railway men seem to think that it is th e 
deliberate policy of most, if not all , n ewspapers to attack and 
misrepresent all public service corporations. They treat and talk 
about a spirit of fai rn ess on the part of th e public press as the 
silly imagin ings of an impractical and inexperi enced theorist. 

It is not in the n ature of things that all newspaper stories and 
editorial s, written in the rush of newspaper life and necessity, can 
ever be mad e as judiciously fair as court deci sions or as accurate 
as mathematical calculations, but it does not follow that because 
th ere are some grounds for critic ism, that eith er th e inaccuracy 
or injustice necessarily springs from a desire on the part of 
publishers to either mi sr epresent or injure. On th e contrary, 
newspaper men as a class are both fair-minded and honorable 
and whoever h olds a contrary opinion has either been peculiar!; 
unfortunate in his experience or has been blinded in his obser­
vation. 

Every stree t railway manager desires the good will of the news­
papers toward hi s corporation and, ordinarily, it is not a difficult 
thin g to obtain. The mo st effective m ean s of securing it are 
persistent courtesy, good temper and frankness. The battle is 
more than half won if th e newspapers understand that a company 
is r eady at all times to supply them with any information that may 
be des ired, unles:- there are serious reasons for not doing so. An 
occasional r efusal of n ews, particularly if an explanation is made 
as to why the information is withheld, does not create ill will, 
but when reporter s and city editors find themselves thwarted in 
every effort to obtai n news, the result is qui te certain to be th at 
th e column s of the papers will not furnish much rea ding matter 
that will deli gh t th e corporation m anagement. 

W h en the Boston E levated Railway Company began operation 
in 1897, it was decided to ass ign to some person the special duty 
of looking after th e needs of ten daily and forty odd weekly news­
papers publi sh ed in the territo ry in which the company operates. 
The writer of thi s arti cle was selected for that purpose, an d for 
the past seven years has devo ted much of hi s time to dealina 
with newspapers and newspaper men. T h e experiment ha~ 
proved sufficiently successful to warrant its continuance, and it is 
hoped and expected that as time goes on a larger measure of 
success will be brought about. 

It would be pleasant to be able to state that nothing ever ap­
pears in th e papers to which the company can find valid grounds 
fo r obj ectin g, but th e lamentable truth is that n o such Utopian 
state has ever been brought about. Thi s much however has 
been accompli sh ed. The newspapers generally re~ognize th~t the 
m anagement of the company is endeavoring conscientiously to 
pl ease the public and to provide a good se rvice. and, what is of 
more importanc e, t h ey are willing to say so. Furthermore, the 
reporters and news ed itors, as a ru le, make a n hon est- effort to be 
perfectly just to the co mpany in the presentation of news. The 
occasional misrepresentations usually spring not from malice, but 
either from inaccurate i nforrna tion from out side sources, or too 
g reat zeal to niake a story interesting. In brief, it may be said 
that th e poli cy of the company has contributed materially toward 
th e creation of an atmosphere of good will between the press 
and the corporation, although it has not resulted in the entire 
elimination of newspaper comment to which objection can fairly 
be made. 

The president of your assoc iation h as seen fit to ask for a de­
scription of how th e press department, if it can be dignified by 
the name of departm ent, of the Boston Elevated Railway Com­
pany is conducted. It is all so simple. and the details follow so 
much as a matter of course, that it is a discouraging undertaking 
to attempt to find items of sufficient importance to justify an en­
croachment upon the tim e and attention of such a body as will 
assemble at your convention. But as the r equest has been made, 
and made und"r circumstances that precluded a refusal, the task 
wi ll be essayed without apology or further justification. 

The work of th e press agent of this company differs from that 
of mo st men occupying correspondin g positions in that th ere is 
practically no advertising to be handled. The only regular adver­
ti sing, if it can be so termed, is the publication of time tables in 
the suburban papers. These are paid for in cash and not in trans­
portation, as is customary with many companies. The company is-
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sues no passes or other free transportation to anybody, except that 
during the summer months it places in t he hands of ce rtain chari ­
table institutions and associations upwards of 50,000 free ti cke ts 
to be distributed among the sick and children of t he poor who 
cannot afford even a nickel for a fresh-air outing away fro m the 
tenement districts. 

Practically the only other adverti sing is the occasional publi ca­
tion of statements or facts that the company wishes to place be­
fore the public. When it is desi red to insure th e publi cation in 
full in every edition of a paper, or when the company wishes to 
secure the publication of a certain matter at greater length than 
its strict news value calls for, then the company pays for the 
space that is required. Such occasions are, however, very ra r e 
and practically all of the work of the department is confined 
strictly to supplying news which the papers use in their own 
way. 

Success in dealing with newspapers along th e lines indicated 
requires some general understanding of the purposes, practices 
and ethics of the n ewspaper business. The aim of all publishers 
is to attract readers, for upon the number and character 
of the readers depends the value of th e paper as an advertising 
medium, and upon th e adverti sing receipts depends the prosperity 
of the paper. Most newspapers are ambitions for a larger cir­
culation. Thi s th ey aim to secure by meeting the demands of 
the public for news. Therefore, all newspaper s try to print the 
news th eir r eaders desire, try to present it in an interesting way, 
and try to make their news columns rel iabl e sources of informa­
tion. 

The recital of these elementary principles of newspaper prac­
tice and policy may appea r unnecessary and not germane to the 
subj ect matte r under discussion, but the writer considers an un­
derstanding of them of much consequence. \Vhen dealing with 
another person it is often useful to know in advance what the 
other fellow wants. Many persons who have seen little of the 
inside of newspaper management imagine that newspapers strive 
more for sensation than they do for accuracy. This idea is fa lla­
cious. To be sure, newspapers delight in sensational facts, but 
no paper can affo rd to ga in a reputation for being unreliable. 
Nothing piques the pride of a reporter or editor more than to 
have an "esteemed contemporary" show that a write-up is a 
fake. 

The aim of newspapers to secure accuracy has been thus em­
phasiz ed in order to give point to the assertion that if a street 
railway management finds itself constantly misrepresented as to 
facts, the chances are that the company itse lf is at fault. If public 
service corporations generally would adopt th e policy of giving as 
much, inst ea d of a s littl e, news to the papers as possible , it is 
quite certain that th e papers w0uld not onl:v print the facts with 
reasonabl e accuracy but would welcome such ac tion. 

Some m en are timid or over-cautious in dealing with news­
paper men for fea r that they are not to be trusted. In an ex­
perience of seven years the writer has had a confidence abused 
but once, and that was in a matte r of no vi tal importance. As a 
class, r eporters and editors have a sense of professional honor 
that may be reli ed upon implicitly. In fact, it r eaches a point 
that the outside public would scar cely credit. The greenest cub 
reporter lea rns among hi s first lessons that the violation of a 
co nfidence is suffic ient grounds for discharge. If a person de­
sired to keep so mething out of a paper hi s best course in many 
cases would be to tell the whole story in confidence to a reporter 
or the city editor and trust to the honor of th e newspaper not to 
abuse the confidence. It m ay appear that the writer entertains 
a too exalted opinion of the men who are engaged in the pro­
fession of journalism, as the business is usually termed by those 
who are not engaged in it, but it is founded on an experience 
that makes it impossible to hold any other opinion. 

When a repo r ter enters the office he is given immediate atten­
tion. H e is offered a chair, usually given a cigar and made to 
feel that he is welcome. He states his business and is given the 
information he desires as fully and explicitly as possible. If the 
subject appears difficult for him to fu lly grasp, as technical sub­
jects are apt to prove, he is supplied with a memorandum of th e 
principal points. Oftentimes it happens that a reporte r does not 
really know what is wanted, as assignments are frequently g iven 
to reporters in very vague terms. I n such cases every possible 
assistance is given to help him out of his dilemma. 

It sometimes happens that it is unwise, improp er or impossible 
to supply the information. In such cases, especially if the re­
porter is a new man who is trying to establish h imself with his 
paper, the city or managing edi tor is called up and the situation 
explained to him. Ordinarily a city edito r wi ll promptly relieve 
a reporter from his assignment under such circumstances. The 
reporter then gees away contented, fo r he feels that although he 
has not obtained his story he will not be held accountable for a 
failu re. This is an illustration of the many little t hings that per-

so ns not fa miliar with newspaper methods se ldom think of. 
\Vhen a reporter is assigned to secure a parti cular story he is 
expected to get it . If he is unsuccessful. it injures his standing 
with his paper. U nder such circumstances there is always a 
temptati on to exer cise the imagination a lit tle and fa ke up som e 
ki nd of a story, which would no t be written in a spirit of especial 
friend liness tO\vard the perso n o r corp oration that refused the 
material. I t is therefore a good rule, if one desires to win the 
heart of a newsgatherer, to either g ive a r epo rter what he asks 
or ask hi s superio r t o r eli eve him of the obligat ion of gettin g it. 

O ne ve ry important policy that must be strictly adhered to if 
one wishes to have any in fl uence wi th newspapers is to be strictly 
t ruthful and sincere. If the confidence of newsgathercr s is ever 
shaken in the goo d fa ith of a pr ess agent he wi ll fo rever stand 
discredite d. He must have an uni mpeachable reputa tion for 
truth -tell ing, or his statement will be neither sought nor 
value d. 

A press department such as is be ing described is, in a sense, a 
bureau of info rm ation of unusual scope. T he h ea d of the de­
partment is ca iled upon to answer a range o f ques tions that is 
almost beyond imagination, for it must be u nderstood that one 
of t he principal aims o t city edito rs in general and Sunday editors 
in par ticular is to discover subjects for stories that no one else 
has ever thought of. I n o rder t o meet these de mands, that are 
often strange and whimsica l, the press agent must have access at 
a ll t imes to info rmation in every department. 

T he questions that are asked deal not only with the ro utine of 
t he service, operation of the system and allied technica l subjects; 
such as enginee ring, electricity and mechanics, but they a lso in­
clude legal questions, rel ations between the public and public 
service corporations, labor matters, financ e, political economy, 
sociology and a multipli l!ity of other top ics of popular and aca­
demic di scussion. Th e range is wide and do es not lack variety. 

If a press agent has any doubts as to the propriety of answer­
ing the questions asked, he should seek instruc tion from t he 
managemen t, but he ought to be able to decide upon the expedi­
ency of g ivi ng out news matter in most cases with out bother ing 
his superior officer, whose time is so fully occupied that it should 
be trespassed upon only in ca ses of real necessity. T he rule is, 
consult the management in case of doubt, but do not be in doubt 
too often. 

Another fairly important work of the department is the prepara­
tion of co mplete a r ticl es fo r use in newspapers and magazines. 
There is considerable demand · for authorit ative and popular arti ­
cles of th is ki nd, not only in thi s count ry, but in Canada, E ngland 
and Germany. Some of th ese art icles a re oft en "syndicated, " 
that is to say, they are se nt to a considerable number of papers 
for simultaneous publication, if they are believed to be of general 
interest. Sometimes fifty or mo re papers use a single story of 
this kind. T his service ca n be supplied to the newspapers at 
small cost. The greatest care m ust be exe rcised to kee p these 
articles strictly within the fi eld of legitimate news and not permit 
them to encroach upon the adve rtising fie ld. Such sto ri es dea l 
with subjects of considerable magni tude and ge neral interest , 
such as t he construction of a tunnel or th e insta llati on o f impor­
tant and novel equipment. 

A corpora tion that takes the position that what it is doin g is 
its own business and no t the public's, is ap t to find itself in hot 
wate r a large por t ion of the time. T he public insist s not only 
in bei'ng well treated, but upon having the means of judging fo r 
itself as to wheth er or not it is being well used. A co mpany that 
is giving good se rvice cannot to-day affo rd to hide its light 
under a bushel, but should do all in its power to dem onstrate to 
the public t hat the service is good. A compa ny that is unable to 
supply a rea lly sa ti sfa cto ry se rvice will usually fin d th at it ha s 
much to gain and little to lose by frankness with the p ress and 
the public. If the public is convince d that th e manage ment is 
really doing its best , the am ount of fault-finding will be reduced 
to a minimum , and some sympathy will be given to a manage­
ment that is battlin g aga inst adverse conditions and difficulties. 
It is qui te as important t o explain the fa ul ts as it is t o extol the 
virtues of a company, for it is a trait of human nature to re­
gard with reasonable complaisance many things that have to be 
endured if a sufficiently good r eason is given for their ex­
istence. 

The press affords the best and most ava ilable m edium for a 
stree t railway to keep itself befor e the public in its true guise. 
M ost companies would be happy if they could make the public 
see them as they really are. The thing that managers complain 
of is not that they and their companies are exposed to public 
criticism, but that they are misrepresented. The most effective 
r emedy is co-operation with the newspapers upon the basis of 
frankness on the part of the company and fairness on the part of 
the paper. Such an arrangement is usually feasible and agree­
able to both pa~ties. 
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UNIFORM STANDARDS OF EXAMINATION OF RAILWAY 
EMPLOYEES 

BY DR. F. H. PECK 

I am placed in a position of some embarrassment in coming 
befor~ a convention of m en engage d in th e executive departments 
of_ ra1lwa~ manage:11ent, with a paper which has to deal solely 
with medical questions, in their r elation to the policy of th e rail ­
way surgical department. In o rder t o make myself perfec tly 
clear ~o the lay mind, I shall endeavor to divest my subject of all 
techni cal t erms as much as possible. 

To increase th e factor of safety t o the utmost , compatible with 
the rapid transportation demanded by the strenuous times in 
which we live, must be the endeavor of all railway managers. A 
recent newspaper article informs me that in 1903 the number of 
pe r sons kill ed ,md injured on the railways in the Unit ed States 
reached a total of more th an 86,000. Of t his gre at number I be­
lieve that a large proportion were injured through their own care­
lessness , or contributory negligenc e. But it is poss ibl e to r educe 
the number of casualties by improving th e personn el of railway 
emplo_yees. The o~ly way to accomplish thi s re sult is by the 
establishment of uniform standards o f examination , in the hands 
o_f compe_t ent surgeon_s, of all a¥1plicants for po sitions in the opera­
tive service of the railways, with rules r equiring the re-examina­
tion of these employees, as often as onc e in fi ve years, or after 
recovery from serious illne ss or injury. 

At the fi rst glanc e it would seem that the responsibilities of the 
el~ctric motorman are not n early so great as t hose of the engine­
dn ver on the steam roads, as the lighter load renders the mo­
mentum of th e elec tri c car but a small fraction of that of t he 
h eavy steam train, and emergency stops can be made in much 
~horter space. Thi s differ ence in m om entum, and the difference 
m center of gravity in favor of the elec t ric car staying on the 
t rack, should make the troll ey much le ss hazardous both to the 
passenger and to those on crossi ngs a nd in streets used by the 
respective roads. On the other hand, the fact that the tro lley 
traverses the thickly peopl ed st reets of our cities tends to act as 
an offset to the extra factor of safety inh erent in the ca r and its 
mode of propulsion. 

The factor of safe ty to the publi c is bes t conserved by the rigid 
examination of all candidates for employm ent as m oto rmen and 
conductors. Both should be m en of sobriety, with sound minds 
in healthy bodi es, of good nerve-quick and decisive in an emer-
1?:ency-and in th e perfect possess ion of vi sual and auditory facul­
ties. 

I n the examination I would recommend two classifications or 
standards of requirements: on e fo r new applicants for employment 
and one for old employees seeking promotion , which should most 
r ig idly insist on the po ssession of full normal vision and hearing; 
th e other for r e-examination of experienced employees not seek­
ing promotion, and which should require at least two-thirds nor­
mal vision and hearing. This for the reason that the man who 
has for years been a motorman or conductor has by experience 
gained a knowledge of his work, whi ch r enders him quite as 
capable as the novice possessing unimpaired faculties, though the 
fo rmer may have but two-thirds the normal fac ulty o f vision and 
hearing. 

TESTS FOR VISION 

The Snellen test cards are recognized as standards of tests for 
accuracy of vision the world over. They consist of sheet s of 
whi te paper on which are printed block lett er s in types of various 
sizes, each line of type bearing a number which sh ows the dis ­
tance in fe et at which th e line should be read by the normal eye. 
Thus on the card which I exhibit th e to p lin e is numbered "70," 
and should be r ea d at th e di stance of 70 ft.; the bottom line 
marked " 20" should be r ead at th e di stance of 2 0 ft . In testing 
vision the card is placed in good illumination at a di stance of 20 

ft. from the candidat e. Each eye is t ested separat ely, by directing 
t)1e appli cant to cover th e oth er . Il e is then required to r ead the 
Imes as far down the card as poss ibl e, and his acuity of vision is 
recorded as a fraction; the numera to r bei ng th e di stance in feet 
a t which h e reads the types; th e denominator being the numeral 
corresponding to th e small est lin e correc tly read. Thus normal 
vision is indicated by the fraction 2 0 -20, whi ch m eans that h e 
can read the line mar ked "20" at 2 0 ft. If he cannot r ead this line 
but can read the one next above, his defect in vision is indicated 
by the fraction 20-30, which mea ns th at h e r eads a t 20 ft. th e lin e 
which h e should r ead a t 30 ft. If he reads all but three of the 
letters in the lin e marked "20" correctly , and mistake s those three 
for letters of somewhat similar ap pearan ce, he should be pa ssed 
as possessing n ormal vision. 

New applicants for the position of moto rman should be pos-

sessed of normal vision, and their examination papers should bear 
t~e fraction 20-20 as r ecording the vision of each eye without the 
aid of g lasses. Thi s rule should also apply to motormen in the 
service seeking promotion. Candidates for the position of con­
ductor whose vision equals 20-30 with each eye without g lasses, 
and is suspectible of correction by the use of glasses so that they 
can read 2 0 -20, are marked as "average" for employment. 

COLOR TESTS 
In t esting for defect s in color perception, I u se both the Holen­

g ren test worsteds and the Williams color test lantern-both of 
which I exhibit. By th e worsted skeins color vision is t ested by 
se lecting one of th e large untagged skeins and requiring the can­
didate to pick out and lay beside it all the skeins of the same 
color in its various shades. The small skeins have each a metal 
tag stamped with a number. Those cor respondin o- to the test 
skeins have odd numbers, while those liable to be ;onfused with 
the t est colors by the color-blind subject, and call ed "confusion 
skeins ," bear even numbers. The colors which are liable to be 
mistaken for each other by the person who is color blind, are 
g reen for r ed, and vice versa, g ray for green, and brown for red. 

Color blindness varies in degree in different individual s; those 
who pick out r ed o r rose-colored skeins and place th em with the 
green as bein g all of a color, or those who select light greens 
when picking out th e r eds are radically co lor blind; while th ose 
who choose li ght brown or gray in se lecting reds and greens r e­
spectively have a seriously defect ive color perception, and are 
none of them fitt ed for posi tion s requirin g prompt recognition of 
r ed and g reen sign als. Those who handle all the colors over and 
ove r with marked h es itation before coming to a decision, though 
they may finally be correct in gro uping the colors, have a slow 
and therefore defec tive color perception , and it is my practice to 
further t est them with the lantern . 

Th e lantern is so arranged that by turning a ci r cul ar disc in 
front of the lights differ~nt primary colored glasses are success­
ively illuminated, as well as their corresponding numbers ; though 
the latter are concealed b ehind a sm aller disc and can only be 
seen by the operator. There is in addition a sliding diaphragm 
perforated with apertures of different sizes to g ive the effect of 
various distances t o the t est colored lights. If the applicant can 
co rrectly and r eadil y call the nam es of the colors illuminated h e 
is accepted. If h e mistak es r eds for greens, or vice versa, h e is 
r ejected. One thing in which the examin er should exercise great 
care is to differentia te between color ignorance and color blind­
ness. Many men of the class who apply for positions as trolley 
employees have a defective color education and cannot r eadily 
name the colors, though thei r colo r perception may be normally 
acute. T h e grouping of th e worsted skeins is manifestly the fairer 
test in these cases. 

TESTS FOR HEARING 

For testing the hearing I use the voice t es t and the tuning fork. 
In the former, after t esting the vision of each eye separately by 
the Snellen test cards, I direct the candidate to plug one ear with 
his finger; then standing by the t est cards, at a distance of 2 0 ft. 
from him, I ask him in a low voice, what is the last letter in the 
line he has just read; then with the other ear stopped, I ask him 
what is the first lett er in the line, or if h e can read any of the let­
ters next smaller. Usually h e will r epeat my question , or will 
show by his answer whether he has h eard correct ly , and wi ll be 
uncon scious that I am testing his h ea rin g, imagining that reading 
the letters with hi s ea r s successively obstructed is a co ntinuation 
of the visual test. If he shows a ny doubt in rega rd to the voice 
t est, I further t est hi s hearin g with th e tuning fork. Standing 
behind him , I direct him to tell m e the point at which he begins 
to h ear the instrument as I approach it to eith er ear. I set the 
fork ringing by pinching th e ends between my thumb and fo re­
fin ger and suddenly rel easing them, so that h is atten tion would 
not be called to the loud noise whi ch would be caused by strik­
ing th e fo rk against any h ard substance. Asking h im to describe 
th e ch aracter of th e noise h e h ears, I can judge whether he is 
honestly tellin g wh en h e hears th e fork. The hum of the fork 
should be h eard at about 20 ins., whil e it s tone should be clearly 
heard and described at s or 6 ins. The record of hi s h earing is 
made in a fraction of which 2 0 is the denominator, representing 
the di stance at whi ch th e examin er stands from him in the voice 
test. Perfect h earin g is indicated by the fraction 20-20; one-half 
perfect by 10-20. etc. 

PHYSICAL HEALTH EXAMINATION 

The appli cation blank should show appli cant's name, occupa­
tio n, res idence, age, height , weight , color of eyes and hair; the 
pulse and respiration sh ould be recorded; also hi story of any ill­
ness subsequent to the di seases of childhood. Specific examina­
tion should be made as to the presence of hernia or any deformity. 
Th e histo ry of any injury or accident should be elicited and sig-
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nificant scars or deformities marked on the di agrammatic figure s 
on the blank. Special examination should be made as to the ex­
istence of any disease of heart, lungs, kidneys and urinary or­
gans, joints, veins, hands and feet, arms and legs, and spine. Ex­
amination for hernia, hydrocele, varicocele o r varico se veins 
should not be c,mitted. Th e questi on as to th e use of intoxicants 
should be supplemented by the exa miner's opinion as to whether 
applicant shows evidences of using liquor. A history of recent 
,•accinat ion should be requir ed, o r in its absence revaccination. 
The examiner should express th e opinion as to whether the candi­
date appears bright and alert, o r dull and slow in h is mental pro ­
cesses, and finally, the surgeon should state whether he considers 
the applic ant to be fir st-class, average or defec tive fo r the po si­
t ion sought, gi\' in g hi s reaso ns, in case of rej ec tion , in a !'pac e 
left for supplementary remarks. 

TYPES OF INTERURBAN CARS 

BY J. N. SHANNAHAN, 
General Superintendent Electric D;vi s ion, Fonda, J ohn stown & Gl overs­

ville Railroad. 

It is the purpose of this paper to describe two of the types of 
interurban cars in se rvice on the Fond 1, J ohnstown & Glovers­
ville Railroad, the service in which they ,ire used, and to point out 
their advantages and disadvantages for that se rvice. It may per­
haps be well to describe firs t the conditions of service which were 
to be sati sfied by these two cars. 

The cities to be connected were Gloversville, Johnstown, Ams­
terdam and Schenectady, the total length of line being 33 miles. 
The builders of the line realized that two distinct kinds of travel 
must be provided fo r: th e through long-distance rider who mu st 
be carried in the shortest possible time, and with a maximum of 
comfo rt, and the local short-distance rider, who desires to be 
carri ed from his own door to that of his neighbor, a few mil es 
di stant. 

To provide fo r the long-distance rider the company arranged 
what was termed a limited se rvice, which made the run of 33 
miles in a little less than an hour and a half, and provided fo r no 
stops outside of the cities. To care for this limited service the 
management caused to be designed a car capable of m aking an 
average speed of 45 miles per hour, and with every convenience 
possible to a passenger in an elec tric car. 

The dimensions of the car are: L ength over all , 55 ft. 4 ins., 
and the width oyer all, 8 ft. 9 ins. Th e trucks are spaced 33 ft. 
center to center. The weight of the car-body is 53,500 lbs., and of 
car complete with trucks and motors is 86,500 lbs. The great 
weight is a result of th e steel floor frame, which has been illus­
trated and described in several of the t echnical journals in the past. 
The management of the company felt that inasmuch as the cars 
were to run at high speed, every precaution should be taken to 
safeguard the passengers against poss ible acc ident, hence the steel 
floo r frame. The great weight of the car has, however, aided in 
bringing about another most desirable result, namely, an easy and 
comfortable riding car. The writer does not wish to be understood 
as stating that thi s result is accomplished by the weight of the 
car-body alone, but th at it is the combination of trucks with the 
heavy body which has brought it about. In a nm occupying an 
hour and a half the following points must be considered in looking 
to the comfort of the passenger: 

r. Easy riding qualities in the car and trucks. 
,., Comfortable seats. 
3. Toilet conveniences. 
4. A smoking room which shall be comfortable for the occu­

pants, but unobjectionable to the other passengers. 
5. Ice water, luggage racks, etc. 
The first has already been consider ed and need not be referred 

to, further than to state that the trucks were manufactured by the 
Taylor E lectric Truck Company. The second poin t, with refe rence 
to the seats, need not be particularly discussed beyond stating that 
they are of the W alkover type, with head-ro II back made by the 
Hale & Kilbu rn Company, and upholstered in plush. T he seats 
are 37½ ins. long, 19½ ins. deep, with a back 24½ ins. high , and an 
arm rest. These seats were designed especially for this car, and 
have proven most comfortable in every way. 

After considerable di scussion it was decided to place in the cars 
a toilet room similar to those in a first-class steam coach. 

The proper location for the smoking room was carefully studied, 
and it was finally decided to pattern after that in use in P ullman 
cars, except that the seats should be longitudinal rather than 
lateral. That the occupants of the smoking room are entirely iso­
lated, and ladies not obliged to pass through the compartment in 

entering or leaving the car, have proven a most satisfactory ar­
rangement. 

Each car is equ ipped with an ice-water tank, wh ich is given at­
tention at the end of each round trip. The luggage racks run the 
entire length of the main compartment on each side of the car . 
Another feature especially designed for the convenience of the 
passenger is the window. W hen closed the view is not obstructed 
by any wire guard or grating, but when th e window is dropped in 
warm weather, a brass gr ill, placed above the top of th e sash, and 
attached to it, provides the necessary protection. \Vhen the window 
is raised the grill passes ent irely out of sight. 

Care was taken that the car should be so well lighted that pas­
sengers would have no difficul ty in reading in any part. T he result 
is that the car is brilliantly ligh ted. there being 40 16-can clle-power 
incandescent lamps in the main compartment alone. 

The vestibules are arranged in a manner similar to those of a 
Pullman car. The steps do not pro ject beyond tlie side of the car, 
and are covered by a trap door when not in use. Each vestibule i~ 
provided with a motorman's cab. 

The heating of the cars is accomplished by a Peter Smi th hot­
water heater. The further precaution has been taken of. app lying 
storm sash to th ese cars, and we experience no difficu lty in keep­
ing them properly warmed at all tim es. 

The cars are equipped with the Westinghouse straight air brakes, 
and also with th e Sterl ing safety hand brake. 

The inter ior of the car is fin ished in tabasco mahogany, with 
Marquetrie des ign in border and panel. 

The electrical equ ipment consists of fou r Genera l E lectric Com­
pany's No. 73 motors (75 hp each ) with type-M t rain control. T he 
motors appear to be admi rably adapted to the service, as no diffi ­
culty has been experienced in making the nm of 33 miles, of which 
8 miles is in streets or highways, regularly in an hour and twenty­
four minutes. 

The particular advantages claimed fo r th e car are: 
( a ) T he abili ty to make the run at high-speed, thus success­

fully competing with the steam railroads. 
(b) The possess ion by the passenger of all the comfo r ts found in · 

a modern steam rail road coach. 
(c) The minimum liability of i~juries to passengers, which was 

admirably demonstrated a few months ago in an accident in which 
one of these cars running at a speed of 45 miles per hou r crashed 
into a 15-ton steam road roller. The roller was almost completely 
demolished whi le the damage to the car was confi ned almost en­
tirely to the fro nt vestibule, and was repaired for the sum of 
$625. Though the car car r ied 34 passengers, none were seriously 
injured. 

For the conditions unde r wh ich this car operates it is admirably 
des igned, and the writer is at a loss to point out any particular 
cli sadyantage. It might perhaps be urged that slowness in loading 
and unloading is one, but that is not possible to correct without a 
general rear rangement of the entire car. The placing of the smok­
ing compartment in one end and toilet room in the other end of 
car makes a narrow entrance compulsory. T hi s is not with us a 
serious objection, for the t ime lost in unloading and loading can 
be provided for in stand time at terminals or made up by slightly 
faster running en route. 

The car was designed in the office of C. H. Ledlie, consult ing en­
gineer for the railroad company, and under -his immediate super­
vision, and was built by the St. Louis Car Company. T he cost of 
ca r complete was about $15 ,000. T he wisdom of purchasing so ex­
pensive a car may be que stioned, but it was the bel ief of this com­
pany that suffic ient additional traffic wo11ld be attracted by such a 
car to justify it s purchase, and the results of r8 month s' operat ion 
completely demonstrate the correctness of this belief. 

No reference has been made to the value of such a car as an ad­
verti sement for the railway, but there is no doubt that the com­
pany has received much favo rable notice for operating so fine a 
type of car. 

T o provide fo r the short-haul business the company arranged 
what is known as the accommodat ion service, which provides for 
slower speed than the limited cars make, and for a large number of 
additional stops. T o cover the accommodation runs we pur­
chased 8 cars manufactured by the St. Louis Car Company as 
one of their standard types of interurban car . The dimensions of 
the car are: length over all , 45 ft . 4 ins., and width over all, 9 ft. 
T he trucks are spaced 22 ft. center to center. The weight of car 
body is 36,000 lbs., and of car complete with trucks and motors, 
58,700 lbs. 

The car has side or main sills of 5-in. x 8-in. yellow pine, r ein­
fo rced by a ¼ -in. x 8-in. steel plate, and intermediate sills of 4-in. 
x 5-in. yellow pine, r einfo rced by s -in. channels. 

The car is equipped with the St. Louis Car Company's walkover 
seats, upholster ed with rattan. The seats a re not provided with 
an arm rest. The car is mounted on the St. Louis Car Company's 
No. 23 trucks, and equipped with the Christensen straight air 
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brakes, and four of the General Electric Company's No. 57 motors. 
The inter ior is finished in quartered oak. The heating is accom­

plished by a Peter Smith hot-water heater. 
These cars make the run of 33 miles in two hours. 
The advantages of the heavier car for the limited and fast ser­

vice have been spoken of, and I believe are quite apparent. As to 
whether the advantages of the lighter car for the accommodation 
service are as real may be questioned. That its passengers can be 
unloaded and loaded in less time is unquestionable, and that it can 
make the accommodation runs with the frequent stops with a 
much less consumption of power is equally true. But whether the 
amount saved in these ways will equal the increase in the damage 
account due to the lighter construction of the wooden car is a 
question which is not easi ly answered. 

'.' 
NEW YORK ST ATE QUESTION BOX 

T h e questions and answers in the Question Box prepared for 
the Street Railway Association of the State of New York, were 
based to some extent upon the Question Box that has been 
conducted for the past four month s as a regular department ot­
th e STREET RAILWAY JouRNAL. Several of the more important 
questions appearing in this paper were selected and these, with 
cer ta in explanatory com ments, were mai led as a preliminary 
can vass to r epresentatives of all the electric railway com­
panies in the State of New York. A large n umber of replies 
was re ceived as the result of this canvass , and these answers, 
togeth er with a few of the answers se lected from the STREET 
RAILWAY JOURNAL, made up the report. The fo llowing an­
swers are some of the rep lies that have not yet appeared in th is 
paper. The r est of t he new answers wi ll be published in an 
early issue: 

GENERAL 
ADVERTISING 

N o. 2.-What means of advertising have y ou found mo st ef­
fective? 

Display cards on the inside of end windows have been found 
to be a very successful method of advertising attractions, because 
they are a conspicuous announcement to every person who rides 
on the cars daily, and as people, generally, when riding on the 
cars have little to do except to read advertisements, a very large 
majority of them are likely to take notice of the di splay card. 
Also it is a reminder to persons as they are going home in the 
evening where they can be entertained after supper. We think 
thi s means of advertising the most effective and economical. We 
also use boards to hang over the dash announcing ball games and 
other attractions along the line of the road. 

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

We advertise attractions by means of banners, which are placed 
on the fenders of the cars. Posters are sometimes displayed in 
the windows. I think the best results are obtained from banner 
advertising, as the banners are continually before the public. 

F. J. GERDON, Supt. Trans., Utica & Mohawk Valley Ry. Co. 

The International Railway Company uses newspapers, illus­
trated folders, time cards, bill -board posting with three-sheets and 
half-sheet posters in car windows. 

As to the relative merits of th e different kinds of advertising, 
it is our opinion that the conditions of the locality govern to a 
great ex tent according to the class of people it is desired to reach. 
Newspaper advertis ing, while expensive, if judiciously placed in 
the shape of three to five- inch di splay at amu sement rate, which 
carries the privilege of liberal reading notices, is undoubtedly a 
good medium. With such an arrangement or contract with news­
pap ers, the adverti sing agent should be able to secu re from time 
to time interesting stories of a news nature, fo r instance, following 
a day of a big event on the line. Such info rmation given out as 
news is good reading matter for the newspapers and of value to 
the railway company. 

In large cities it is difficult to secure much window space except 
in the outlying di stricts, where the advertising is not of great 
value. In return for such advertis ing it is customary to give one 
or two tickets to the place advertised, and if thei r va lue does not 
exceed the 25-cent rate, thi s remuneration for 10 days' display is 
reasonable. In some cases, however, the fare to such points is 
40 or 50 cents, at which rate two tickets would be an excess ive 
payment. In downtown districts it is almost imposs ible to secure 

window space for any length of time, and thi s plan of advertising 
in large cities does not appeal to the writer as one to bring 
result s. 

Souvenir pos tal cards appea r more or less as a great effort to 
reach a very small circulation, although the printing of such cards 
at the rate of I cent each or less enables the railway company to 
give them gratis to souvenir stands, where th ey can be offered 
for sale. 

The plan of railway companies publishing small leaflets weekly 
and distributing same in fo lder racks on all the cars appea rs to 
be a good form of publicity, inasmuch as the public is brought 
closely in touch with the bu siness of the railway, and can be 
advised through this m edium of all changes in car se rvice, as well 
as up-to-date news of parks and resorts reached by the company. 
This company has fou nd th e method of advertising in car windows 
most effective for local purposes, inasmuch as the entire territory 
governed by the railway lines can be thoroughly covered and good 
publicity given to resort features and events. 

J. E. STEPHENSON, Pass. & Fr. Agt., 
International Ry. Co., Buffalo. 

Folder contammg small map g iving general idea of the system 
and principal points reached by it and a company publication of our 
own are combined in one published weekly during the summer­
this yea r from May 27 to September 2 inclu sive-under the name 
of "Trolley Topics." This magazine, which consists of 36 pages, 
4 ins. x 8 ins., contains time tables and map of all divisions of the 
Roches ter Railway and Rochester & Eastern Rapid Railway, which 
latter road enters Rocheste r over the line of thi s company; also 
tim e tables of the steamboat lines with which we connect at Sum­
merville for points in Canada and the Thousand I slands, general 
information rega rding the parks and resorts in and near Rochester 
and what is going on there, theatre and baseball news, yachting 
items, etc. A short story and a few jokes are mixed in with thi s, 
and these with seve ral pages of adverti sements at either end com­
plete the magazine. M ention is also made of the pleasantest trips 
to be taken on our lines, the price of tickets, and where to obtain 
same. 

We believe that a certain amount of newspaper advert ising is 
indispensable if one would obtain the best results. Short locals, 
an occasional write-up and now and then, for special occasions, 
a good strong display adve rti sement keeps you before the public 
and brings results. W e recently inserted an advertisement in 
rhyme, which caused considerable comment, and, we believe, 
brought about some extra bu siness. 

Banners or signs on cars and car-window advertis ing were all 
used by this company to some extent until recently for advertis ing 
many things outside of the railway company's own affairs. This 
has now been entirely done away wi th , except that we now allow 
one sign on either dash of the car, 9¼ ins. x 25¼ ins., and these 
signs are only for adverti sing the company's business o r some­
thing directly connected with it, such as "Baseball To-day," " T o 
the Circus," " 1000 I sland Excursion," " Lilacs in Bloom-Highland 
Park," etc. We have the signs printed on cardboard by a printer, 
and these are then tacked on to boa:·ds of the same size which 
are made with iron hooks on the back. These are hooked on to 
an iron plate on dash of car, and can be changed at a moment's 
notice. We find that these terse ly worded signs call the people 's 
attention to the main fact. The detail s they lea rn from the papers, 
sometimes in an adverti sement , but often in the news column, the 
car signs simply se rving as a reminder. 

Display cards in cars are used by us for calling attention to 
certain popular o r to-be-made-popular trips, and, we be lieve, a re 
a good medium. W e advertised our "Apple Blossom Route" (the 
Rochester & Sodus Bay Railway) this year with a card gotten up 
in pink, g reen and white, showing a branch of apple blossoms and 
reading: 

DON'T M ISS 
APPLE BLOSSOM WEEK 

on the 
ROCHESTER & SODUS BAY RAILWAY. 

Round trip tickets 75 cents, at Amsden's. 

The Rochester & Sodus Bay Railway runs through one of th e 
richest fruit and garden sections in th e State, and during the ea rly 
part of May, when the apple blossoms are out , the line is adver­
ti sed as the "Apple Blossom Route-40 miles of Apple Blossoms," 
etc. A regular car, holding from forty to fifty persons, can be 
chartered for thi s trip for $40, or single daily excu rsion tickets 
for 75 cents. In the case of private parties, souvenir card),, deco­
rated with app le blossoms, and containing an eloquent invitation to 
see the real apple blossoms in all their glory, have been issued in 
one or more instances. W e had more app le blossom passengers 
than eve r before. 

For advertising special attractions we have found that house-to-
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house distribution of hand-bills has proved a ve ry good medium. 
We get up the bill in neat and attractive form, and put it in the 
hands of a dist ributing agency for dist ribution. 

W e believe that our own publication, which is put directly into 
the hands of passengers on the cars, as well as being distributed 
at all stations and agencies on our outside line s, in connection with 
the newspaper advertising, perhaps brings the largest returns. 
Attractive display cards in cars no doubt contribute a good share, 
and the dash signs assist also. 

We have mentioned six methods of putting ourselves before the 
public, and while each would bring us good results, we believe 
none of them is complete without the support of the others. The 
several different methods when united make a strong combination. 
A ll railway companies are "held up" to a_ certain extent by certain 
large socia l organizations who get out "Official Programs," "Souv­
enirs," etc., in which the railway is obliged to place its advertise­
ment. This is more in the nature of a donation, however, as there 
are no direct results to the company. 

Band concerts at parks and resorts are always good advertise­
ments , and in Rochester these park concerts a re held everv Satur­
day and Sunday, the railway company paying one-half the· expense 
of the band. The newspapers publish this as news, and the rail­
way company puts on its dash signs, "Band Concert To-day. " 
The people do the res t. GEO. G. MoREHOUSE, Sec., 

Rochester Ry. Co. 

Folders, cards in cars, small hangers, souvenir postal cards and 
newspaper advertising, which includes both paid advertising and 
all the news items that can be furni sh ed. We have found the 
newspapers and folder time tables the m ost effective mediums for 
adverti sing our road and its attractions. 

J. H. PARDEE, Gen. Mgr., 
Rochester & Eastern Rapid Ry. 

This company has not as yet gone into any general adverti sing of 
its road and attractions. W e have been going through a period 
of construction for the past three years, and, on account of the 
rapid growth of the bu siness in this city, our time and attention 
have been so taken up with handling the traffic and building exten­
sions that we have not fou nd time as yet for the developing of 
new business th rough advertising. W e have been spending about 
$, ,ooo a year fo r adve rti sing our time tables, and have just started 
out preparing folders containing maps, time ca rds and general 
information. Inasmuch as we have not gone into any general 
adverti sing, it is not possible for us to dete rmine the most effective 
means of increasing business through adve rti sing. 

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

•• 
No. 3.-How much money can be spent profitably by an 

electric railway company for advertising, and how much does 
your company spend each year for advertising? Please answer 
this in detail. 

The amount of money to be spent for adverti sing depends upon 
what a street railway company has to advertise. The average com­
pany has nothing to advertise except attractions along the line of 
the road, and the adverti sing then should be done within reasonable 
limits to induce pleasure travel. 

E. G. CONNETTE, V. Pres. & Gen. Mgr., 
Syracuse R apid Transit Ry. Co. 

For adve rti sing banners for ou r park att ractions during the sea-
son we spend approximately $50. F. J. GERDON, Supt. Trans., 

Utica & Mohawk V alley Ry. Co. 

This question is most di_fficult to answer, but the percentage of 
g ross receipts which the railway can afford to spend for adver­
t ising would seem to depend la rgely upon the amount of business 
over normal traffic which can be attracted to the trolley cars. 
The expenditure of thi s company per annum, which includes all 
items charged to advertising, is approximately $10,000. 

J. E. STEPHENSON, Pass. & Frt. Agt., 
International Ry. Co., Buffalo. 

Depends entirely upon class of road and results of advertising. 
Expenditure must be governed entirely by results. 

J . H. P ARDEE, Gen. Mgr. , 
Rochester & Eastern Rapid Ry. 

This company has been spending about $1,000 a year for adver­
tising time tables. We can bette r determine how much money can 
be spent for advertising after giving the matter a thorough trial. 

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

Last year this company spent about $8,000, which was charged 
to advertising and attractions. This included salary of excursion 

agent, expense for company publication, percentage of receipts 
paid on account of carnival held at one of our resorts, newspaper 
advertising, ca rds on outside of cars, advertising cards inside of 
cars, miscellaneous advertising in programs, souvenirs, etc., ap­
propriation for park band concerts, other band concerts, hand­
bill distribution, and all concesions made to picnics either in cash 
or prizes. For our purposes we believe the advertising for the 
yea r can be done for about one per cent. of the gross receipts for 
the six months from Apri l 15 to October 15. 

GEO. G. MoREHOU SE, Sec., Rochester Ry. Co. 

CLAIMS •• • 
No. 4.-Do you have a sinking fund for t he set t lement of ac­

cident claims? Please give details of t he methods you use for 
h andling this matter. 

We estimate a certain percentage of the gross earnings of the 
company to take care of accident claims. At the present time we 
are charging out 4 per cent of our gross earnings to what we term 
" Accident Fund Account." At the end of our fi scal year if we find 
that during the pr<:vious year the percentage charged to this ac­
count has not been sufficient, we increase the rate. All money actu­
ally paid out on account of accidents is charged to this accident 
fund account, and the percentage mentioned above charged to the 
proper expense accounts monthly. 

R. B. H AM ILTON, Claim Agent, 
Utica & Mohawk Valley Ry. Co. 

We have no sinking fund for the settlement of accident claims, 
but charge off a certain amount each month sufficient to take care 
of the entire expense for each fi scal year. 

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

This company has no sinking fund; it s claims are paid from the 
current ea rnings of the road. A. J. F ARRELL, Claim Agt., 

International Ry. Co., Buffalo. 

Yes, we charge to damage operating account a certain percentage 
of our gross income each month , and the moneys di sbursed in the 
payment of claims is charged to a damage reserve fund account. 

J . H. PARDEE, Gen. Mgr. , 
Rochester & Eastern Rapid Ry. 

This company has such a sinking fund. Every month $3,000 is 
credited to an account known as "Accrued Damages." This 
am~unt is fi xed at thi s figure as our experience has taught us that 
such an amount is sufficient for thi s purpose. All payments in 
settlement of claims are charged to thi s account. 

MR. ROBINSON, Claim Dept. , Schenectady Ry. Co. 

Every month we credit 5 per cent of the railroad's gross receipts 
to an accident insurance fund. From that fund we pay all damage 
claims and legal expenses in connection with the claim department. 
We have been following this practice for about a year and a half, 
and find it very sati sfactory. 

B. B. NosTRAND, ]R., Pres. & Gen. Mgr., 
P e kskill Lighting & R. R. Co. 

We charge off a percentage of our gross receipts to an accident 
fund, from which are paid all expenses resulting from accident 
claims. R. E. D ANFORTH, Gen. Mgr., 

•• Rochester Ry. Co. 

No. 5.- H ow can the claim department best co-operate with 
the operating department in the prevention of accidents? 

By having the claim depa rtment and the superintendent, their as­
sistants and road officers have a conference at least weekly, on tht 
previous week's accidents, with suggestions from the representatiYes 
of both departments as to the best way to avoid a repetition of such 
accidents. R. B. H AMILTON, Claim Agent., 

Utica & Mohawk Valley Ry. Co. 

I do not know how the claim department can assist the operating 
department in the prevention of accidents, except in an advisory 
capacity. The claim department should, however, notify the ope­
rating department of all acts of negligence causing accidents. 

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

The claim department can help the operating department by giving 
to the latter a fu ll report of every case settled, with remarks and 
suggestions, which may lead to the betterment of the service by 
improved discipline. CARLETON BANKER and J uLIAN Du BOIS, 

Div. Supts., F . J. & G. R. R. 
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After full investigation of claims, all papers are turned over to 
the operating department for its inspection and information as to 
the cause of the accident, and for proper action. Benefits may 
be derived as to the prevention of accidents by suggestions made 
by the claim department to the operating department, as the claim 
department is obliged to go into each and every accident minutely, 
and, therefore, suggestions from the claim department should prove 
of value to the operating department in the prevention of re-occur­
rence of similar accidents. A. J. FARRELL, Claim Agt., 

International Ry. Co., Buffalo. 

Complete co-operation between head of claim department and 
head of operating department will have excellent results in the 
prevention of accidents. The claim department can furnish much 
information to the operating department regarding the little things 
which ha. e caused accidents, the remedy for which should be sup­
plied by the operating department. And the operating department 
can furni sh much valuable information to the claim department for 
use in the settlement of claims. J. H. P ARDEE, Gen. Mgr., 

Rochester & Eastern Rapid Ry. 

Our experience has taught us that the old adage, "An ounce of 
prevention is worth a pound of cure," can be very advantageously 
applied in the operation of a railroad. The members of the claim 
department are constantly on the alert for any practices on the 
part of the car crews that might result in an accident, and also 
for anything defective in the mechanical equipment that can be 
observed by anyone riding on the cars. Our men are riding on 
the various lines of the road daily, and whenever they see anything 
which, in their opinion, might be the cause of an accident, a note 
is made of it and sent "to the transportation department or mechani­
cal department, as the case may be. Upon the receipt of these notes 
these departments take the matter up at once, and the remedy is ap­
plied. Many accidents are thus averted. These suggestions are never 
made in any captious or critical manner, but with a sole view of 
keeping down the cost of the operating of the road from the stand­
point of damages, and they are always received in the spirit in which 
they are made. This will depend somewhat upon the character of 
the men in charge of the different departments, and occasionally one 
meets with the head of a department who seems to think that sug­
gestions of this character are personal criticisms, and instead of en­
deavoring to correct the dangerous practice, seeks to justify it. 
The best of feeling should exist between the heads of departments, 
as without it co-operation is impossible. 

When an accident does occur, a rigid investigation is made, both 
from a legal and a transportation standpoint, and every effort is 
made by both the claim department and the transportation depart­
ment to avoid a recurrence of the same. Another practice of this 
company, which we believe is a good one, is that all car men report 
to the office of the claim agent before they are permitted to take 
charge of a car. They are carefully instructed as to the legal 
rights of the company and of passengers, and are notified just what 
to do in case of accidents, and how to do it. An effort is made 
to impress upon their minds that the safety of passengers is the first 
and most important requirement, and that eve rything else is sub­
ordinate to that. Often instructions of this kind made by a man 
whose work consists chiefly in the investigation of accidents, and 
who realizes keenly the importance of what he says in regard to 
prevention of accidents, are more emphatic than instructions by 
a transportation man whose chief point of view is that of the 
transportation department. It is necessa ry for the applicant to 
have the signature of the claim agent upon his practice slip, which 
certifies that he has been properly instructed by that department, 
before he can begin work MR. RoBINSON, Claim Dpt., 

Schenectady Ry. Co. 

Claim department should ass ist in instructing new motormen 
and conductors in matters relating to accidents, and post them 
concerning the most frequent kinds of accidents and methods of 
preventing same. R. E. DANFORTH, Gen. Mgr., 

Rochester Ry. Co . 

•• 
No. 6.- Have you ever used the camera to good advantage 

in adjusting damage claims? Please give details. 
T he camera is used to good advantage occasionally in the defense 

of damage su its. Photographs should be taken showing the condi­
tions and the surroundings of certain kinds of accidents, to be used 
not only in adj usting claims but also in defending suits in the 
courts. E. G. CONNETTE, V. Pres. & Gen. Mgr., 

Syracuse Rapid Transit Ry. Co. 

W e have used the camera to very good advantage in the prepara• 
tion of evidence in damage claims. It is our custom in cases of 
serious accident, wh ere the question of the exact locality may be a 

factor, to have photographs taken immediately after the occurrence 
of the accident. We aim to have these photographs show what 
evidences there may be of the accident, and our experience has been 
that the photographs can be used to very good advantage, not only 
in the adjusting of claims but in court. 

R. B. HAMILTON, Claim Agent, 
Utica & Mohawk Valley Ry. Co. 

We have done so by photographing cars and places where acci­
dents have occurred. This method gives an accurate reproduction 
of the conditions. CARLETON BANKER and JULIAN Du Bors, 

Div. Supts., F. J . & G. R. R. 

This company has never used th e camera in the adjustment of 
claims, but has been very successful in the trial of cases in using 
photographs taken at scenes of accidents. In this connection, it 
often has suggested itself to the claim department that in large 
cities of mixed population, among some classes of claimants a 
system of identification shou ld be adopted, by photograph or other­
wise, to prevent fraud in future claims. It has occurred several 
times where the same person, under an assumed name, has made 
repeated claims for damages arising out of alleged accidents of 
which the company has no report and which it has reason to be­
lieve did not occur. A. J. FARRELL, Claim Dept., 

International Ry. Co., Buffalo. 

TRAILERS 
No. 7.-Please give your ideas and experience relative to 

trailers. 
I do not believe that it pays in the long run to operate what are 

usually called trailers, on account of the extra hazard connected with 
their use. I do believe in the train system, using the multiple-unit 
control, for interurban roads and for city lines where the traffic is 
congested and heavy. E. G. CONNETTE, V. Pres. & Gen. Mgr., 

Syracuse Rapid Transit Ry. Co. 

I do not favor trailers for city service for short hauls. I think 
that frequent service is the better and less dangerous of the two. 
Trailers on interurban or elevated roads, where cars are run in 
trains of two or more, I think could be used to good advantage 
where stops were not too frequent. Where stops are frequent the 
two or more car-train consumes more power in starting and 
stopping, and there is also additional delay to a great number of 
passengers on the train, whereas if the cars were run at intervals 
the stopping and starting load would be greatly reduced. I think 
trailers have a tendency to increase accidents. The economy, if 
there is any economy in running trailers, is simply that two cars can 
be operated by three men, if that can be called economy when the 
additional risk referred to is considered. 

F. J. GERDON, Supt. Trans., 
Utica & Mohawk Valley Ry. Co. 

We have used tra ilers on ou r local lines, but had trouble with 
derailments at switches and special work. We have also had diffi­
culty in maintaining the schedule. With a comparatively straight 
and level track, with a loop at each terminal or with a belt line, 
trailers could be used to advantage during rush hours or on days 
of heavy traffic. Trailers should be equipped with air brakes and 
run with train control. The draw-bars and couplings between the 
cars should be carefully designed. The chief economy in running 
trailers is, of course, the saving of one man in each crew. 

CARLETON BANKER and JULIAN Du BoIS, 
Div. Supt., F. J. & G. R. R. 

The running of trail cars is an economical way of handling travel 
night and morning during rush hours, or on special days when 
t ravel is heavy. I am of the opinion that trailers decrease the 
number of accidents. The economy is in the saving of time of one 
man, equipment and power. C. A. COONS, Supt. Trans., 

International Ry. Co., Buffalo. 

On a high-speed road containing heavy grades as we have, we 
do not consider that trailers, so called, should be used. But when 
it becomes necessary to run more than one car in a train we make 
up the same, operated by multiple control. We have, however, 
operated three-car trains, with the center car dead and the two 
live cars at the ends. This class of trains with us has worked very 
sati sfactorily for handling excursion parties or any other class of 
special passenger work when we do not have to maintain the 
regular schedule train running time. On our road we have found 
that we are unable to take two cars, one of which is a dead trailer, 
and maintain the regular schedule running time making the necs­
sary stops. Consequently, this is the reason why we invariably 
make up our two-car trains with both cars having a full equip-
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ment of four motors. It has not been our exper ience that t rains 
of two or more cars have increased ou r accidents in any way; 
therefore, we do not consider them anv more unsafe than the 
single car trains. On ou r single t rack r~ad, where regular t rains 
a re an hour apart, we find that two and three-ca r trains help us 
out very materially at ce rtain times of the day when traffic is con­
gested, also when the excursion bu siness is heavy, it can be 
handled advantageously in this way. From a power standpoint 
at the present time, we are unab le to state the exact economy of 
running cars in trains, but trains of this class require less labor 
and are therefo re cheaper on that account, bes ides being much 
easier to handle in the single unit than the sam e number of cars 
would be in separate units. \V. R. \V. GRIFFIN, Supt., 

Rochester & E astern R apid Ry. 

This company does not operate t raile rs on its lines, and, th ere­
fore, we have had no experience. From a general point of view, 
trailers cannot be conveniently operated unless there are loops at 
all terminals. Trai lers properly find a place in the operation o f a 
ra ilway where the traffic is so heavy that close h eadway is neces­
sa ry in order to handle the business. Trailers can then be used 
and the headway decreased, thereby economizing in operation. As 
th is company runs no trai lers, we can g ive no data as to accidents. 
However, I do not think that the use of trail er ca rs should in­
rrea se the number of accidents, provided they are properly handled. 

E. J . R YAN, Supt., Sch enectady Ry. Co. 

Trailers add to flexibility of equipment at sm all cost, but in­
crease number of accidents. Trai l ca rs are properly used fo r ex­
cu rsion trav el occurring at irregular or infrequent intervals. T he 
economy is in decrease in power consumption per passenger and 
increase in ca r rying capacity per t r ainman. 

R. E. DANFORTH, Gen. Mgr., R ocheste r Ry. Co. 

•• 
No. 11.- If trail cars are used, should cars b e equipped with 

some form of multiple-unit cont rol? If so, would you favor 
using four motors on the first car and none on the second, or 
two m otors on each car, or four motors on each car? Should 
cars be equipped with master controllers at both ends? W hat 
are the factors entering into the question? 

If t railers are used as trippers only I would favo r four motor 
equipment with no moto rs in the trailer. If cars a re run in trains 
on a single-track road, where there are no "Y s" o r te rminal loops, 
ca rs should be equipped with cont rollers on both ends. In this case 
two motors to each car I should think would be sufficient. 

F. J . GERDON, Supt. T rans., 
Utica & Mohawk Valley Ry. Co. 

Decidedly, if cars are run in tra ins they should be equipped with 
multiple-un it control. Unless there are loops at a ll terminals there 
should be master controllers at both ends of the train. 

CARLETON BANKER and J uLIAN Du Bors, 
D iv. Supts., F. J . & G. R. R. 

Would recommend that the moto r ca r be equipped with fou r· 
motors, and that both motor car and t railer be equipped with air 
brake connections. Our conditions here make it advisable to have 
master controllers at both ends of motor cars. 

C. A. CooNs, Supt. Trans., 
International Ry. Co., Buffalo. 

We are very much in favor of always running cars in trains 
with the multiple unit control. When using two ca rs in a train 
on ou r road with its present profile, we find th:it we have to use 
both with four motors, on account of being unable otherwise to 
make our regular schedule. When using th ree cars in a train on 
excursion work, we find that the center ca r running light without 
motors makes a very fine combination, but, as before stated, we 
are unable to place trains of thi s make-up on ou r regular schedule 
t ime on account of their being unable to make the running t ime 
with the necessary stops. On our road we do not use the master 
cont rollers on both ends, except on two cars, which are used in 
places where we have no place fo r tu rning. A ll of our trains are 
turned at both terminals. W. R. W . GRIFFIN, Supt., 

Rochester & E astern Rapid Ry. 

If trailer cars are used, I should advise multiple unit control, 
with m otors on both cars. T he question of number of motors 
depends upon the class of the car. It would not be necessa ry to 
have controllers on both ends, provided the cars could be looped 
at the terminals. E . J. RY AN, Supt., 

Schenectady Ry. Co. 

FA RES 

No. 12.- In making up a schedule of fares for an interurban 
road, is it better to base rates on mileage or with reference to 
municipal boundaries, and what is the p roper rate per mile 
for passenger business? Also to what extent should the rates 
be reduced by the sale of commutation ticket s, monthly tick­
ets, coupon books, etc.? 

It is fr equently w ise to base fares on municipal boundaries rather 
than on mileage. Local conditions should be consulted. Commu­
tat ion rates should be about 50 per cent of the regula r fa re. 

CARLETON BANKER and J ULIAN Du Bors, 
Div. Supts., F . J . & G. R. R. 

W e have no commutation tickets. W e have single and round-trip 
tickets, which a re so ld at regula r t icket offices along the line, the 
retu rn ticket being sold at a reduction of 5 cents on the round­
tr ip. W e do not m ake any reduction except on ro·und-trip tickets. 
W hether rates we re based on mileage or municipal boundaries I 
should th ink would depend on franch ise conditions. 

F . J. GERDON, Supt. Trans., 
Utica & Mohawk Valley Ry. Co. 

It does not appear that any basis of rates per m ile could be 
a rri ved at which would govern ve ry many localities, as the con­
ditions in each territo ry a re ve ry different, and as most m unicipal­
ities, whether thickly populated or not, impose certain rates of fa re 
in fr anchises where the right of way is along the public road , the 
plan of bas ing rates on mileage cannot well be carried out. 

In the case of an interurban line operating on p rivate right of 
way, the rates of fare doubtless depend la rgely upon the expense 
of operation and other liabilities. For the reqson that interurban 
lines must compete with steam roads, r½ cents per mile should be 
a ve ry reasonable bas is of interurban rates, and as very few towns· 
through which interurban lines run cove r a distance of m ore than 
th ree m iles , the customary 5 cent fa re fo r such territory seldom 
brings the rate below I ½ cents per mile. Competition must also 
be considered. 

Commutation rates, where there is a daily travel between point s, 
play their part in promoting trave l. T hese rates a re also governed 
by competition, and, on the basis of r½ cents per mile fo r regular 
travel, should be about ¾ cents per mile to be attractive to the 
person who travels daily. 

J . E. STEPHENSON, P ass . & Frt. Agt., 
International Ry. Co., Buffalo. 

I should advise that in every instance fa res be based on mileage, 
and I think that I ½ cents pe r mile is a proper rate fo r in terurban 
business. Howeve r, thi s would depend in a ve ry large m easure 
on the locality of th e road and the conditions. It is our practice 
to m ake the price of commutation tickets 33¾ per cent. less than 
our regular rates. E. J . RYAN, Supt., 

Schenectady Ry. Co. 

In operating our interurban line, the Rochester & Sodus Bay 
Railway, about 40 mi les between Rocheste r and Sodus Point, we 
have divided the distance into r2 5-cent zones, or · limits, with 
reference to the vi llage boundaries rather than on a mi leage basis. 
T his makes a single fa re 60 cents fo r 40 miles, or r ½ cents pe r 
mile. The round-trip rate ( unlimited) is 90 cents ( for 80 miles ) , 
or r ¼ cents per mile, and 75 cents fo r da ily excursion t icket, or 
r5- r6 cents per mile. Commutation t ickets are sold in books con­
taining 250 5-cent limit tickets ( va lue $r2.50) fo r $ro, o r 20 per 
cent. less than fu ll regular fare. School ticket s a re sold to children 
not over r8 yea rs of age, when properly signed certificate from 
principal of school is presented to agent. T hese books contain 
40 limit tickets (regular value $2), and sell fo r $r , or 2½ cents 
fo r each limit. School ti ckets are good only on school days, and 
a re not accepted during J uly and August. H alf-fare round-trip 
t ickets (unlimited) are so ld fo r 50 cents, or 33 1/2 per cent. less 
than regular fu ll fare unlimited ticket (Rochester to Sodus Point). 

GEo. G. MOREHOUSE, Sec., Rochester Ry. Co. 

•• 
No. 13.- VVhat is the best method of collecting and checking 

fares on suburban and interurban roads? 
T he duplex ticket system. 

CARLETON BANKER and J ULIAN Du Bors, 
D iv. Supts., F. J . & G. R. R. 

T here are many good methods of fare collection, but it would 
seem that the syst em by wh ich passengers can be encouraged to 
buy tickets before boarding cars is the best of all, as the less cash 
a conductor is r equired to handle the more t ime .he has for other 
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duties, and this is greatly simplified if passengers present tickets 
for the distance traveled. 

A recording register that will enable conductor to ring up actual 
amount paid by passenger, as cash fares, seems to be the best 
method and safeguard that can be employed. 

]. E. STEPHENS ON, Pass. & Frt. Agt., 
International Ry. Co., Buffalo. 

Make cash fares paid on trains considerably higher than regular 
ticket fares, and place tickets on sale at all principal points and as 
conveniently as possible, so that number of cash fares paid on 
trains will be reduced to the minimum. Issue mileage books in 
denominations of roo, 500 and rooo miles. Place roo-mile books 
on sale with the conductors of all trains, so that patrons boarding 
trains at stops at which there are no ticket offices can obtain the 
roo-mile books from the conductors at the same rate per mile as 
charged for tickets. We issue duplex for all of our cash fares, 
form of which is substantially the same as used by steam roads. 
We register our 5-cent cash fares on ordinary fare register. 

J. H. PARDEE, Gen. Mgr., 
Rochester & Eastern Rapid Ry. 

The best system of collecting and checking fares on suburban 
and interurban roads depends in a very large measure upon the 
road and the conditions. On account of the high speed of our 
interurban lines, it is not possible for us to use a zone system, 
although that system has been worked out satisfactorily on a great 
many roads. Each of our interurban lines is about the same 
length-namely, 15 miles- and we make two collections and two 
registrations. One collection is for the local city, and the other 
the interurban. We find this is very satisfactory, and it is possible 
for us to check the road very easily. E. J. RYAN, Supt., 

Schenectady Ry. Co. 

We use a recording fare register which, in combination with the 
conductor's day sheet, is entirely satisfactory to us as a means for 
checking fare!.. 0. G. PoucH, Supt., 

Orange Co. Tract. Co., Newhurgh, N. Y. 

We use recording registers, and fares are classified as 3-cent, 
5-cent, ro-cent ticket, etc., and nmg up accordingly. The printed 
slip inside register is taken out when car comes in, and is sent to 
cashier. It is then checked against the conductor's report of re­
CC'ipts. GEO. G. MOREHOUSE, Sec., 

Rochester Ry. Co . 

•• 
No. 14.- How do you handle your half fares? 
We have no half-fare rates. 

CARLETON BANKER and JuLIA N Du Bors, 
Div. Supts., F. J. & G. R. R. 

We do not have any half-fare. 
and over that pay full fare. 

Children under eight ride free, 
F.]. GERDON, Supt. Trans., 

Utica & Mohawk Valley Ry. Co. 

Interurban rates on thi s company's lines do not provide for half 
fares, children being carried free at ages up to eight yea rs. 

J. E. STEPHENSON, Pass. & Frt. Agt., 
International Ry. Co., Buffalo. 

We have no half fares, except on Sunday school excursions. 
Otherwise, we carry children under ten years of age, when accom­
panied by adults, free; when ten years of age or over, or when 
unaccompanied by adults, full fare. W e find that this works out 
sati sfactorily. J. H. P ARDEE, Gen. Mgr., 

Rochester & Eastern Rapid Ry. 

W e have no half fare s on our system, except school tickets on 
the city lines. E. J. RYAN, Supt., 

Schenectady Ry. Co. 

We sell half-fare tickets on suburban lines and ten school tickets 
for 25 cents on the city division. The half-fare tickets are sold 
only from our office, and they a re returned by the conductors as 
whole tickets, and are recorded on th e conductor's day sheets as 
whole tickets. We find that by confining the sale of half-fare 
tickets to our office, any misuse of them by the public or the em­
ployees is avoided. 0. G. Poucn, Supt., 

Orange Co. Tract. Co., Newburgh, N. Y. 

Half-fares, if cash, are rung up as 3-cent fares . If tickets, they 
a re rung up, as such. GEO. G. MOREHOUSE, Sec., 

Rochester Ry. Co. 

•• 
DESPATCHING 

No. 14 A.- Information is requested relative to good des­
patching systems on interurban roads. 

W e are firml y of the opinion that for a high-speed long-dis­
tance interu rban electric railroad the only proper method of des­
patching is the same method that is adopted by the American 
Railway Association, or, in other words, the "complete" system, 
as given by the American Railway A ssociation standard code. 
This class of despatching, by telephone, necessa rily has to be modi­
fied slightly. The modification that we use is in the form of 
delivering o rders to train crews. 

On 44 miles of track, we maintain seven ticket offices and oper­
ating stations. At these stations train orders are received ancl 
written by the operator. After writing, the operator repeats the 
order back to the despatcher, and, if correct, receives an O.K. 
The completion of the order is made by the conductor of the train 
reading this same order to the despatcher over the telephone, and 
if read correctly, or is written correctly, the despatcher gives the 
conductor the completion of the order. 

Orders are always written in triplicate . One copy is left at the 
station,· and the conductor takes two copies, giving one to the 
motorman reta ining the other for himself. The motorman then 
reads his order to the conductor, who is comparing them at the 
same time, thereby detecting any mistakes which the motorman 
may make in his reading. 

After the conductor sees that the motorman understands his 
orders, he signals to proceed. 

Outside of the regular stations in which operators are main­
tained, the train crews are always able to obtain orders at any of 
the sidings, as our road is equipped with telephone jack-boxes at 
each siding, and each car carries an independent telephone. 

In cases where train crews obtain their own orders the motormar. 
of the train becomes the operator. and after he receives the order 
he writes it and gets the O.K., and it is again completed by the 
conductor with the same procedure as at the stations. 

This method of handling orders, we consider, if anything, a 
little better than the methods used on the steam railroad by tele­
graph, for the reason that we are always sure that one of th e train 
crew has obtained the order, and has read it properly. 

W. R. W. GRIFFIN, Supt., Rochester & Eastern Rapid Ry. 

No. 15.-What is the proper method of numbering trains? 
East and southbound trains should have even numbers. W est 

and northboun,d trains should have odd numbers. In a good many 
cases the class of train can a lso be denoted by its number. 

CARLETON BANKER and JuLIAN Du Bors, 
Div. Supts., F. J. & G. R. R. 

Trains should be numbered consecutively, odd numbers being 
applied to northbound and even numbers to sou thbound trains. 
We find this is the simplest and briefest method. ·when necessary to 
refer to a train in a train order or otherwise the number indicates 
the time and direction in which the train is moving. 

M. SHEEHAN, Supt. Lockport Div., 
International Ry. Co., Buffalo. 

We are ve ry much in favor of handling all trains numbered even 
in one direction and odd in the other. Train numbers end with the 
end of the trip ih the stated direction. In fact, we follow the 
universa l steam railroad practice in thi s matter. 

W. R. W. GRIFFIN, Supt., Rochester & Easte rn Rapid Ry. 

Odd numbers west bond; even numbers east bond. 
0. G. Poucr-r, Supt., 

Orange Co. Tract. Co., Newburgh, N. Y. 

A ll our interurban lines are double-track lines, and we do not 
have any system of numbering trains. E. J. RYAN, Supt., 

Schenectady Ry. Co. 

This is a matter of op1111011. We believe in carrying in plain 
sight, on the front end of each train, the train number correspond­
ing with the number indicated on time table. 

R. E. DA NFORTH, Gen. Mgr., Rochester Ry. Co. 
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No. 16.- What is the best method of keeping records of 
orders given in order to insure accuracy? 

All orders given should be wri tten in full in a book provided fo r 
that purpose at the superintendent's offic e, showing the time the 
order was issued, to whom it was issued and the despatcher' s 
initials. CARLETON BANKER and J ULIAN D u Bors , 

Div. Supts., F. J . & G. R. R. 

The despatcher telephones the order to the sub-station attendant, 
who repeats the message back to the despatcher . The sub-station 
attendant then sends a copy to the train crew, keeps a copy himself 
and forwards a copy to the superintendent. 

F. J. GERDON, Supt. Trans. , 
U tica & Mohawk Valley Ry. Co. 

Train orders should be numbered consecutively fo r each day as 
issued, beginning with No. I at midnight. T hey should be ad­
dressed to those who a re to execute them, naming the place at 
which each is to receive hi s copy. Each order must be addressed 
in fu ll in a book provided fo r the purpose at the t rain despatcher's 
office, and with it must be recorded the names of trainmen and 
others who have signed fo r the orde r, showing the time, also 
from what offices the responses were transmitted, and the train 
despatcher's initials. T hese records should be made at once on the 
original copy, and not afterwards from memory. We find this 
method of recording train orders simple and accurate. 

M. SHEEHAN, Supt. Lockport Div., 
International Ry. Co., Buffalo. 

By ente ring orders in a despatcher 's reco rd book having per­
manent n umbered pages with spaces, giv ing the order, t ime of 
0 .K. and completion, together with the init ials of the operator 
and the conductor of the t rain. T he despatcher 's book is prac­
t ically the same as those used on steam roads. 

W. R. W . GRIFFIN, Supt. ,· Rochester & E astern Rapid Ry. 

W e issue no train orders on our road covering the movements 
of cars, and as yet have failed to find where it is practical. A 
report of orders shoul d be given in duplicate, and the signatures 
of all employees concerned should be taken. 

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

O rders should be written by conductor in triplicates, one for the 
conductor, one fo r the motorman and one for the superintendent 
or despatcher. T hese should be checked over wi th train sheet. 

0 . G. PoucH, Supt. , 
Orange Co. T ract. Co., N ewburgh , N . Y. 

Despatch ing orders should be made in mani fold, last copy being 
retained in the despatcher 's office. R. E. DANFORTH, Gen. Mgr. , 

Rochester Ry. Co. 

No. 17.- What special precautions do you take to insure 
that employees understand the orders and carry them out 
properly? 

T he agent taking the order aft er getting "Complete" from the 
despatcher, reads the same to the conductor, who signs for it on the 
regula r order blank. T he conductor reads the order to his motor­
man, who places it in a cl ip before h im until executed, superseded or 
annulled. CARLETON BANKER and J ULIAN Du Bors, 

Div. Supts., F . J . & G. R. R. 

Train m en rece1vmg train orders should read them aloud to the 
operator. Wh en telephone is used by trainmen the conductor should 
receive the order and motorman repeat it back from copy made by 
conductor. In case the orde r is not understood by trainmen, 
they must get an explanation from train despatcher, and must not 
proceed until it is fu lly understood. Train despatchers should 
report persons failing to carry out train orders properly. 

We see that our men are well drilled in train rules and under­
stand train orders before allowing them to take charge of a train, 
and by st rictly car rying out precautions as outlined it insures em­
ployees understanding train orders and carrying them out properly. 

M. S HEEHAN, Supt. Lockport Div., 
· International Ry. Co. , Buffalo. 

By having the conductor of the t rain repeat the order to the 
despatcher ove r the telephone, as made out by the operator, and 
thereby getting the completion of the order. In other words, we 
never allow an order that alters the movement of trains from the 
regular time table schedule to be completed except by the con­
ductor. T hi s assures us that at least one of the train crew 
thoroughly unde rstands the order before it is acted upon. After 

the order is completed by the conductor, one copy is given to the 
motorman, who has also to read the same aloud to the con­
ductor. We consider that by handling the orders in this way we 
are sure of our trainmen properly understanding them. W e also 
have a rule by which our men are instructed that in case any one 
of the th ree men involved, namely, the operator, motorman or 
conductor, does not understand the meaning of the order, it is 
their duty to immediately call the despatcher and have him explain 
it, instead of any one of the three trying to influence the others. 

W . R. W. GRIFFIN, Supt., Roch ester & Eastern Rapid Ry. 

Despatcher gives orde r ove r teleph one to conductor; conduc­
tor writes order in t riplicate and retains one for himself, gives one 
to motorman, and the other is turned in at office. Motorman then 
reads order over t elephone to despatcher and receives O.K., and 
proceeds. 0. G. PoucH, Supt., 

Orange Co. Tract. Co., Newburgh, N. Y. 

W hen train orders are received by the trainmen they are re­
peated to the despatcher or operator. Trainmen are required to 
register at each end of the line and at two intermediate stations 
in standa rd steam road register book. Passage of trains is re~ 
ported by station agents to despatcher. 

R. E. D ANFORTH, Gen. Mgr., Rochester Ry. Co. 

A ll imp~rtant orders or notices on this road are given in writing, 
and bulletms are posted daily. When bulletins are removed from 
the board they are placed in a fil e which is always op en for the 
inspection of the trainmen, and no excuse is taken for failure to 
fam il iarize themselves with all orders. E. J . RYAN, Supt., 

Schenectady Ry Co. 

No: 18.- Ple_ase describe a simple board for despatcher's use , 
showmg location of all trains at all times. 

A despatcher's sheet is preferable to a board. 
CARLETON BANKER and J ULIAN Du Bors , 

Div. Supts., F. J . & G. R. R. 

Have board made about 2 ft. long by 12 ins. wide, with diagram 
of switches placed on same. Number switches, and have about 
three holes in each side of switch. T his will allow six cars to 
pass on switch if necessary. H ave plugs with run numbers on 
same to represent cars. By the movements of these plugs de­
spatcher will be able to fo llow the movements of cars. 

0. G. Pou cH, Supt. , 
Orange Co. Tract. Co., Newburgh, N. Y. 

A train sheet should be used by train desptacher to record the 
movement of trains at all times, beginning with a new sheet at 
midnight. We prefer the train sheet, because we think it makes 
a more complete record, and is easily fil ed fo r future reference. It 
provides fo r the explanation of delays or accidents as well as for 
the movement of trains, and makes a complete record for each 
day's work. M. SHEEHAN, Supt. Lockport Div., 

International Ry. Co., Buffalo. 

W e use a despatcher's standard sheet, cross-sectioned with the 
station and siding numbers on the horizontal line, and t~ain num­
bers 0:1 the ve rtical lines. All of our stations have operators, and 
as trams are reported out of such stations, the despatcher checks 
the actual t ime in the cross section opposite the station and under 
that particular t ra in. This is always done at the time that train i::; 
reported out of such station , consequently the despatcher always 
has his t rains closely located. W . R. W . GRIFFIN, Supt. , 

Rochester & Eastern Rapid Ry. 

W e do not use any despatching system on this road. 
E. J . RYAN, Supt., Schenectady Ry. Co. 

SPECIA L REW ARDS TO EMPLOYEES 
No. 19.- Has any system of giving special rewards or prizes 

to conductors and motormen for meritorious service proven 
practical and satisfactory? Please -give details of the system, 
and the results secured. 

My experience and information on the subject is against giving 
any special rewards or prizes to conductors or motormen. Pay 
them in wages what the earnings of the company will justify. Pro­
mote the men to the best runs according to their age in the service. 
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Have them all render merito rious service if possible, and get r id 
of men who have no interest in thei r work. This is the best system 
in my judgment. E. G. CONNETTE, V. Pres. & Gen. Mgr., 

Syracuse Rapid Transit Ry. Co. 

We have no system of giving special r ewards or prizes to con­
ductors or motormen, and while we have had no experience in 
this line, we do not approve of such a plan, for the simple reason 
that a trainman would be inclined to withhold information and not 
make repo rt s in order to secure r ewards. 

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

• • • 
SAFETY PRECA UTIONS 

No. 19 B.-Please describe some of the SPECIAL things you 
are doing to reduce accidents and t o int roduce a great er ele­
ment of safety in the operation of your lines. In ot her w ords, 
describe any means, devices or methods you are u sing that are 
in the nature of special safety precautions. 

We take particular trouble to instruct our moto rmen how to stop 
a runaway car in case the brakes r efu se to work or the trolley 
pole leaves the wire. Our road has a number of bad hills, and in 
the event of a car getting beyond control , the motorman, after 
trying all other m eans for stopp ing the car, is instructed to go 
through the following procedure: If the car is running forward 
down the hill, first throw off the hood switch, thus cutting off the 
line current. Then throw the reverse lever to the reverse position. 
T h en swing the controller handle to the first multiple notch. With 
the K-Io controller the effect of this is, of course, to start the two 
motors bncking each other. In a ve ry short interval of time the 
stronger m otor will overcome the oth er and the effect will be that 
the st ronger motor will act as a generator, and will t end to drive 
the other motor, as a motor, in the r everse direction. The t en­
dency wi ll be to reduce the speed of the car at once. It is, of 
course, evident that it is not possible to stop the car absolutely on 
a h ill by this method, for as soon as the motors cease turning, the 
car will immediately start forward again, but the effect will be to 
jerk along .down the hill at greatly reduced speed. W e have 
prevented a number of bad accidents to our cars by motormen fol­
lowing out these instructions, and we have sometimes wondered 
why this rule for stopping a car has not been included in the rule 
books of more compani es. If the car happens to be running back­
ward down the hill, the same motions should be carried out, with 
the exception that it is not necessary to throw the reverse leve r. 

B. B. NOSTRAND, ]R. , Pres. & Gen. Mgr., 
P eekskill L ighting & R. R. Co. 

MECHANICAL 
FIRE PROOFING CA RS 

N o. 20.- What can the master mechanic of the averag e sur­
face road d o to prevent fires on cars, and to render his cars 
more nearly fireproof? 

Steel cars are used on the N ew York subway and on the Long 
Island Railroad electrified lines, and are to be employed on the New 
York Central for electric service. These car s, of which the writer 
is the originator, h ave dem onstrated not only that an all -metal car 
can be built at a moderate cost , but that the cars can be made as 
light as a well constructed wooden car, and much stronger than the 
latter. 

The wooden ca rs used on the subway are also from the writer 's 
designs, and have a steel unde r frame and special p rotection in the 
way of asbestos board and sh eet steel underneath , so th at in case of 
a derangement of th e electrical apparatus fire will not be r eadily 
communicated to the woodwork of the car. T h e outside of these. 
ca rs has a copper-covered wood sheath ing, thus forming a slow­
burning const ruction. In ordinary se rvice, and except in case of 
de railment or colli sion, it is difficul t to see how danger can arise 
from fires by electrical causes. In case of derailment or collision, 
which would break up th e st ructure of the car, I see no method of 
absolutely avo iding fires except by making the car entirely of metal, 
and thi s latte r form of con struction, I believe. will come into uni­
Ye rsal use fo r electri c motor car s, especially wh ere th e attendant 
resu lts of fires a re serious, as they are in congested city t rans­
portat ion lines, in tunnels or on an elevated road. 

In the case of the o rdinary street troll ey car, where the speeds 
are slow, and where the car can be readi ly stopped, t he situat ion is 
som ewhat different, because the means of escape from a burning car 
are so much g reater. For this se r vice steel underframes and forms 
of asbes tos and other fireproof floo r construction can doubtless be 
devised which will be a very efficient protection against fire in the 
electrical apparatu s underneath th e car. There is, however, in my 
mind, no valid r eason why the all-metal construction cannot be ap­
plied ro street cars as well as elevated and tunnel cars, and I think 
that the u se of metal for this se rvice will be a development of the 

very near future, and I also believe that the development will be 
found a paying one from an operating standpoint, as it will make a 
stronger construction and one from which the re is less hazard from 
fire, either on the road or in the car house, th an where wood is em­
ployed to any extent. GEORGE GIBBS, Consulting E ng., 

Pennsylvania, New York & Long Island R. R. Co. 

Cover the motor leads with wire-wound hose well taped at the 
ends, and this will probably remove two-thirds of the trouble. For 
the rest hang the resistance from the supporting frame work, wh ich 
fram e work is bolted to the car framing. This gives ample vent ila­
(ion and no possibility for leakage. Keep cables well painted . 

W. J. HARVIE, Elec. Eng., 
Utica & Mohawk Valley Ry. Co. 

In installing electrical equipment and wiring cars, follow as 
closely as local condi tions will permit the car-wiring specifications 
as drawn up by th e Underwriters' Electrical Bureau. Make and 
enfo rce a rule that all · trolley poles be pulled down when cars are 
hou sed in car hou ses and storage yards. 

J. A. HANF, Gen. Foreman Shops, 
International Ry. Co., Buffalo. 

T he master mech anic can do a great deal towards preventing 
fire on car s. In th e first place, all cables should be carried in iron 
pipe, and at the end of the pipes, where the cable leaves the pipe, 
the pipe should be provided with a bell mouth, and the bell mouth 
should be furni sh ed with a bushing so as prevent chafing of the 
insulation on electric cabfe. Too little attention has been paid in 
the past to taking care of ch afing of insu lat ion. The use of trans­
ite or any other fire-proof mate rial over th e rheostats will also do a 
g reat deal towards preventing fi res in cars. T he Sch enectady 
Railway Company has adopted the fo llowing standard: All new 
cars have the under-flooring lined with transite and afterwards 
with sheet iron, an d it has been found that on cars taken care of 
in this way very little damage was done in case of a bad burnout. 

J. G. BAUKAT, Master Mechanic, 
Schenectady Ry. Co. 

Run the cables th rough asbestos or transite line troughs, and 
lead wires on porcelain knobs and tubes. Also line floor of car 
around resistance with prot ective material. 

F. P. MAIZE, Master Mechanic, 
Roch ester Ry. Co. 

----♦----
BEARING LUBRICATION 

N o. 21.- S tate experience with use of oil instead of grease 
for lubricating mot or and axle bearings. 

W e use oil on all motors of 40 hp or over, on the armature bear­
ings only, and grease fo r the axle bearings. On single-truck equip­
ment we use g rease exclusively. W. J. HARVIE, E lec. Eng., 

Utica & Mohawk Valley Ry. Co. 

Our experience with oil is still in an experimental state, there­
fo re is limited to too short a pe riod to give comparative costs. 
We have been using oil long enough, however, to convince us that 
a good oil is the proper lubricant. 

J. A. HANF, Gen. Foreman Shops, 
International Ry. Co., Buffalo. 

We use oil for both motor and axle bearings, with good results , 
and have effected a considerable reduction in cost of lubrication 
by the u se of sam e. We also get a longer life out of bearings, and 
the danger o f a rmatures getting down on pole pieces, by reason of 
bearings melting out, has been greatly lessened. 

W . H. COLLINS, Master Mechanic, 
F. J. & G. Ry. Co. 

vVe fi nd that we get double the mileage with oil, and less wear 
on the armature sh aft. F. P. M.\IZE, Master Mechanic, 

Rochester Ry. Co. 

O il lubrication is far better and cleaner and involves less labor 
than grease. It is not necessary to take a stick and prod down the 
oil as you have to do with grease, nor do you have so much grit 
and dust mixed with the oil when the cups are refilled as you do 
with grease. O il lubrication is S per cent cheaper than grease, 
considering the saving in wear and labor. Of course, the condition 
of th e weather influences the amount of oil used. During the season 
when the n ights are cool the amount of oil necessary will be less, 
but when the weather is warm the amount of oil used will be 
greater. Our double-truck cars lubricated with a standard oil com­
pound make on the average 195 miles a day and use one pint of oil. 

HOMER TrCE, Master Mechanic, 
Poughkeepsie City & W app.ingers Falls Elec. Ry. Co. 
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LONDON LETTER 

(From Ow- R egular Corrcsp o11 de11 t.) 

The result of the yea r 's working of th e L ondon County Coun­
ci l's electric tramways on the southern side of the r iver makes more 
sati sfactory reading th is year , when compared with the r esults fo r 
1903- 190--1-. T he tota l su rplus amount s to £ 182,269, which, after 
Jeducting th e u sual interest and sinking fund ch ar ges , incom e tax , 
etc., and a ft er transferr ing £35,000 to r enewals fu nd, leaves a sur­
plus of £ 705--1- appropriation account. In 1903-04 it will be r em em ­
bered th at there was a deficiency of £ 82S3, when nothing was set 
as ide fo r r enewals, but in that yea r a large amount of construc­
t ion work was being done, and th e fo ll value of th e t ramways ser­
vice was not r ece ived. T he amount this :i, ea r is not by any means 
entir ely sati sfactory, but it shows a g reat improvement on last 
year , and th e fi gures fo r opera tin g expenses are no t yet a5 low as 
they probably will be. The operating expenses th is year work out 
at th e figure o f 8.03d. per ca r-mi le run, which is, of course, too 
h igh a figure fo r a large im tallat ion like th at of th e L ondon 
Coun ty Council , but it must be undeVitood that it has not vet 
got its own power honse in workin g ord ,~ r. so th e cost of cur rent is 
st ill considerably too h igh. \1/h en the new Greenwich power house 
is in working or der it is confidently expected th at th is fi gure will 
be reduced to th e vicinity of 7d. per car-mile nm. T h e number of 
pa ssenge rs and th e number of car -miles nm are both increased, 
the number of passenger s being 164,000,000, and th e number o f 
car -miles nm q ,000,000. Both of these figu res , h owever, include 
th e r esult s of a small portion of horse car 5ervice which still ex­
ists in the sou th of L ondon. On the leased north ern lines which 
are .st ill run by horse ca rs, a profi t of £22,836 was r ea li zed afte r 
meeting all charges, but nothing has been pu t as ide for r enewals, 
as th is syst em will doub tless at an ea rly date be ch anged over to 
elect r icit)'.· The H ighways Committee ::i r e al so recommending th e 
const ruction of a number of new tramways. One from Camber ­
well Green via Denm ark H ill to the J unct ion of Lordship Lane 
and Crystal P a lace R oad ; th e seco nd from th e t erminus in L ord­
shi p L ane to F orest H ill ; th e third fr om Grove V ale by East D ul­
wich and P eckh am R ye to P eckh am; th e fourth from existin g 
t ramways in N ew Cross R oa d by way of L ewisham to Ru shey 
Green, and th e fi fth a line ex t ending from Gr eenwich to a pont 
near Blackwall Tunnel. The tot al length o f th ese tra mways is 
about 17 miles, a nd th e cost is estim ated t o be about £287,1 50. 

I n connection with the London County Council Tramways, refer­
ence was made last month to th e effort which th e Council was m ak­
ing to get the sanct ion of P arliament to construct tramways across 
'vVestmin ster and Blackfr iar s Bridges and along th e Embankment. 
So far as th e H ouse of Commons is concerned, the bill has now 
been r eturned fo r th e th ird rea ding, aft er a h ard fight. It is, 
th erefore, very probable now th at the elect ric tramway.s of the 
southern system will be ca r r ied across both of th ese bridges, and 
also along th e E mbankment, !m t P arliament h as n ot permitted the 
London County Council to make any actual contract connecting the 
proposed E mbankment Tramway s with th e new system of tram­
ways wh ich is inten ded to run down th rough the underground 
tunnel ex tending from H olborn to th e Embankment, an d which has 
been created during th e past two yea rs at a ver y large expense. 
As will be r emembered, th is tunnel is of th e shallow type, and h as 
been constructed under th e new stree ts called Kin o-s Way and 
Aldw):ch, something on the same style :is the under;round tram­
ways 111 Boston and Budape5t. A pet it ion h as also been made that 
if the t ram ways are brough t across th e Blackfr iar s Brid o-e tha t 
th at bridge will have to be widened, which will also involve"' a ' la rge 
expenditure, but is an improvement undoubtedly r equired. 

Th ~re )1 as be_en much disappointment about th e delay in opening 
the D1 stnct R ailway and the Metropolitan R ailway to electric trac­
tion. F or some time th e power house at Lots R oad, Chelsea, h as 
been in complete r eadin ess to delive r power. The whol e feeder 
system and the electrificat ion of the tracks, the sub-stations, and , in 
fac t, the wh ole electric installation h as been in readiness, but the 
delay has occurred on account o f the non-delivery of th e rollino­
stock. F or some t ime past , of cour se, the Metropolitan R ailwa; 
Company h as been operati ng some electr ic train s from th e Baker 
Street Stat ion outwards, bu t no electr ic train s h ave yet been run on 
th e Inner. Circle wh ich is th e portion of the railway that the public 
are most mterested to see electrifie d, and which is, of course, com­
pletely in tunnel. T he Dist r ict Railway now h as some of its 
electr ic tra ins runn ing on one of the ontsirle lines connected w ith its 
inner system, and it is understood that th e roll ing stock for the In­
ne r Circle will now b e delive red in a very short time, so that it is 
stated confidently th at some time in J uly the steam trains on the 
Inner Circle will be displaced by th ese new electric trains. The 
Metropolitan Company has really been ahead of th e District Rail­
way Company, as it h a.s been fu lly r eady to commence its portion of 

the work since about the beginning of this year. It is hoped, there­
fore, that befo re the great h eat of the summer comes on that all of 
the steam trains will have di sappeared , and that the cooler and 
much m ore pleasant service of electric trains will have become 
operated. 

I n the May 6 issue, an interes ting description was published of 
the power house which has r ecently been completed in Manchester 
and whi ch is known as the Stuart Street Stati on. Unfo rtunat ely: 
a printer '.s error was made in r egard to th e insulation of the cables 
which was g iven in millimeter s instead of mils. W e al so regret 
that we stated in that article that M r. G. F. Met zger, who designed 
the whole station, and who was r esponsible fo r th e whole of the 
work of that station, was still the city electrical engineer of Man­
ches ter . This is, of course, an error, as Mr. Metzger r esigned his 
posit ion as city electrical engineer something like a year ago, and 
is now in consultin g business with an ofli:e at 3 York Street, Man­
chester. W e regret having made th ese t rrors, and tak e this early 
opportunity of making the neces sary correction. 

R efere nces have been made r ecently in th ese column s to th e 
trem endous battl e whi ch h as been going on befo re Lord Camper­
down's Committee in the H ouse of L ords between the sponsors of 
th e va rious electric power bills which h ave been brought before that 
committee. It will be r emembered that the most important of these 
bill s was th at o f the A dmini strative County of London and Dis­
trict E lectric P owe r Company, a n ew company which desired very 
co mprehensive powers fo r the whole dis t rict o f L ondo n. Th e 
company des ired to supply electri city in bulk to th e whole of the . 
no rth ern area, and n aturally was opposed by all th e existing com­
pani es wh o already have ri ght s in L ondon, and by the municipali­
ties who ar e supplying current in their own areas . The com­
mi ttee has come to a very prompt decision, and th e r esult has 
been a compromi se, th e administrative county bill having been 
passed wi th cert ain important m odifi ca t io ns, so as to safeguard 
th e in terests of th e existin g compani es . The area of this com­
pa ny which ove rlapped th e Met ro politan Company' s area h as been 
st ruck out. Th e North M et ropolitan elect ri c power bill and a 
port ion of th e County of L ondo n Company's bill a nd the Cen­
tral E lectri c Company's bill h ave been passed , but th e bills of the 
Charin g Cross Company and th e City of London Com pany have 
been r eject ed. 

A rath er interest ing experiment is bein g made a t present by the 
L ancashire & Yorkshire R ailway on it s electri c r ailway from Man­
ch es ter to Southport. This is, as everyo ne now knows, a third­
rail sys tem , and th e experiment of th eir en g in eers is to find out if 
a specia l ball ast between th e ra ils will assist in improving the in­
sulat ion of the third rail, and prevent poss ible leakage a nd also 
accident to any one comin g in contact with the live rail. A small 
portion of th e line just out side Southport Station therefore has 
been ballasted with a special white lim estone ball~st at a po~tion 
o f the lin e wh ere ther e are so me specially co mplicated po ints and 
crossings. A ll broken stone ballast is 0f a mnch more non-con­
ducting nature than cinder or ash ballast , which contains a large 
percentage of carbon. T his white limestor;e ballast , however, is 
even a poorer conductor than th e ordim.ry ballast used for rail­
ways, and good result s h ave so far been secured. 

T he E lect ric Li ghtin g, Traction and T ramway Committee of 
t he Batley Corpo ration h as decid ed to accept the t ender of Dick, 
K err & Company for th e laying of th e track and the erection 
of the standards and overh ead wires. T h e paving will be done by 
th e corpo ration. Dick, K err & Compa ny have now obtained th e 
contracts for th e layin g of the wh ole o f the double set of rail s 
fro m D ewsbury m ar ket place to Birkenshaw, and it is expected 
that th e work will be commenced almost fo rthwith. E lectri c cars 
will be runnin g on som e part of th e rout e, it is confidently pre­
dicted, by th e end of A ugust at the latest. 

T h e Folkestone Corporation has now under consideration the 
offer s of t wo compani es to construct tra mways fr om the harbor 
th rough Ch er iton t o Sh o rncliffe Camp and H yth e. The Traction 
& Powers Securiti es Company proposes to put down th e over­
h ead system, and the National E lectric Construction Company 
speci fi cs the D olter surface contact plan. E ach company offers 
to pay th e Tow n Council £ 15,000 towards th e expense which it 
h as in curred in widening Cheriton ro ad, and £ r,200 to r eimburse 
the corporation in regard t o the cos t incurred in securing a pro­
visional o rder to con struct it s own tramways. Under that order 
th ere is an agreem ent with the Earl of Radnor n ot to adopt the 
trolley system , and his Lordship has r efu sed to waive his objec­
ti on. 

The T own Clerk has reported to the Streets and Buildings 
Committee of th e Y ork Corporation that h e has r eceived a letter 
from the Tramways Committee asking the municipal body to con­
sent to the company working the trams by electricity, and grant 
them the privilege of extending the system. The committee, after 
considering the matter, have decided to inform the company that 
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it is their intention to recommend the Counci l to purchase the 
tramways a t the expiration of the next septennial period. 

A substant ial commencement has at length been made with th e 
work of extension of the tramways from the t erminus on the 
eastern sid e of th e Bourn emouth system t o Chri stcurch, vi a S outh­
bourne. The contractors are J. G. White & Company, of London, 
who carried out the Bournemouth borough tramways scheme. It is 
hoped to hav e the lin e as far as Tuckto n Brid ge completed by 
August. 

The Birmingham Corpora tion T ramways Committee, in its 
r eport to the City Council, states that under the terms of the 
agree ment with th e City of Birmingham Tramways Company the 
latter has informed the committee that the order in which it 
desires the reconstruction of the under~mentioned tramways under 
lease to it to be proceeded with is as follows: 1, Saltley and 
Nechell's ro ute; 2, King's Heath route; 3, Moseley Road route; 
4, Stratford R oad route. Specifications for the necessary mate­
rials and the works of reconstruction hav ing been prepared by 
the city surveyor and tramways manager , tenders for th e same 
were invited, and the fo llowing have been accepted: 1650 tons 
of tram rail s, with the necessary number of fi shpl at es, Bolckow, 
Vaughan & Company, of Middlesbrough, £5 Jos. per ton; special 
tramway work. Hadfi eld' s Steel Foundry Company, Sheffield , 
£1,703 10s.; for th e work of r econstructing th e permanent way 
on the abo ve m entioned ro utes, Dick, K err & Co mpany, of Pres­
ton, £42,261 15s. rd. (this amount is exclusiv e of the cost of pav­
ing the sid es of the roads , which will be carried out by the sam e 
firm at th e same tim e for th e Publi c Work s Committee; it is also 
exclusive of the cost of th e overh ead electrical equipm ent). The 
work of r eco nstructi on will comm ence shortly, and it is hoped 
will be completed by the end of October. T he committee hav e 
accepted th e lowest comp etitive tender, that of Dick, Kerr & 
Company, for 200 electric ca rs, including provision of spare parts 
and contingenci es, of £ I I0,41 r 12s. 

At Aberdeen T own Council r ecently a protracted discussion 
arose over th e man agement of the Corporation electric tramways. 
David Moonie, the present sup erintendent , is t o r etire on an 
allowance of £ I IO a year. Two proposals were made for th e 
future m anagement of the tramways-one being th at J. A. Bell , 
city electrical eng in eer, should have entire control of the system , 
a nd the o th er that J. D. Caird, the present act ing superintendent , 
should be appo inted manag er. In the end the Council , by a large 
majority, remitted to th e Tramways Committee to define the duties 
of the manager and fix th e salary, with a view to adv erti sing the 
vacancy. 

The latest addition to th e network of council -owned electric 
tramways rapidly covering suburban Essex was recently inaugu­
rated when eleven miles of the \Valthamstow system were declared 
open by C. J. \Vilkes. Thi s is the first electri c tramway to enter 
Eppi ng Forest , t hrough whi ch it runs for two mi les . Inter-com­
municati on is also now opened up between W althamstow, Leyton, 
Chingford, Woodford, and Tottenham. and the Great Eastern 
Railway is to be asked to issue through ti ckets from Li verpoo l 
~treet to the portions of th e forest lying around \Valthamstow and 
Woodford, ava il able at the forest end of the journey on the coun­
cil' s trams. 

As showing the trend of railway co mp ani es to keep th e local 
traffic in outlyi ng lines in t heir own hands, and to enable them at 
a moderate cost to give a freq uent and economical service, hi ther­
to unobtainable by r egular train se rvice, the fo llowi n g orders 
which have r ecently been placed wi ll be found interestin g. 

The directors of th e London, B ri ghton & South Coast Rai lway 
Company have recent ly placed a contract with Beyer, Peacock 
& Company, Limited, o f the Gorton Fou ndry, Manchester, fo r 
two steam moto r cars, to be run this summ er between Hasti ngs 
and Eastbourne , of so mewh at similar design to tho se the Gorton 
firm h as just completed for the North Staffo rdshire Railway 
Company. T he same company has ordered from Dick, Kerr & 
Company, of Pres ton, Lanes., two petrol-driven motor vehi­
cles, whi ch wi ll be of simil ar type · to th ose recently put on the 
G. N. R 's Hatfield-H ertfo rd branch line. T he Great Northern 
is also to start a motor ca r se rvice on it s St. A lban's Hertford 
sect ion, and has ordered two steam motor cars from Messrs. 
Kitson & Company, of Leeds, two from Kerr, Stuart & Com­
pany, Limited, of Stoke-on-Trent, and two from th e A vonsidc 
E ngine Company, of Bri st ol. Th ese veh icl es arc to be fitt ed 
with locomotive type boilers and wi ll ha ve a seating accommoda­
tion for 50 passengers. 

It is proposed to pro111otc in the nex t sc~s ion of Parliament a 
bi ll ask in g for powers to con struct th e South Ma nchester Elec­
tric Railway to co nnec t the outer Cheshire suburbs and th e city 
of M anchcster. T he proposed railway wi ll be a n ex press subur­
b~n c: oss- country "belt line" of standard gage and constructed 
as a ligh t railway, the main line being about 16 1-2 mil es long, 

and the branches bring ing th e total mil eage up to about 26 mi les. 
The line is intend ed fo r both passen ger and goods traffic , and will 
transversely inter sect and conn ect all the existin g south ern trunk 
lines from IVIanches ter to L ondon. It will co mm ence from a 
prop osed n ew centra lly situated t erminal station on the southern 
outskirts of th e city, thence runnin g out abo ut sev en miles south­
westward s direct into Cheshire, and thence through th e outer b elt 
of No rth Cheshire subu rban residental dis tri ct s, a t an average 
radius of nine mil es from th e Manchester Town H all , a nd te r­
min ating at a proposed new station at Hazel Grove, adj acent to 
the Stockport Corporation tramways ter minus, and to the Mid-
land Railway Company's new mam line station. A. C. S. 

•• 
COOLED AIR FOR THE NEW YORK SUBWAY 

Refrigerating plants and forced-air apparatu s are to be installed 
in the subway to cool the air and improve the venti lation. Thi s 
was announced by Controller Grout, on June 22, after th e Rapid 
T ransit Ca.mmiss ion had di scu ssed va rious vent ilation plans. T est s 
are to be made as soon as poss ible at two or three of the stations, 
and then, if the apparatu s proves efficient , the entire subway will be 
equipped with the plants. Chief E ngineer Rice was instructed to 
in.sta ll some device "at once," and later it was determined t o make 
th e fi r st test with refrigeration and forced .air, th e impress ion of the 
engineers and of the commiss ioners being th at the air in the sub­
way was pure enough, but that it needed cooling. 

T he subject of subway air came he fore th e commi ss ioner s when 
the secreta ry read a letter from Dr. Darlington, hea lth commis­
sioner , requesting the Rapid Transit Commission to consult with 
his department before taking any steps toward th e ventil ation of 
the subway, and also submitting to him any and all plans for the 
ventilation of future subways. Controller Grout immediat ely an­
nounced that action should be tak en at once to improve the con­
dition o f the subway air, and on hi s motion the resolution was 
passed instructing th e chief eng ineer to act. Commi ss ioner Smith 
wanted to have a fan system installed in the tunnel on the ground 
that even if this did not cool th e air it would make th e people be­
lieve it wa.s cooler, and would look cooler. Commissioner S tarin 
wanted a partition between the north and sou th bound tracks so 
that the suct ion in each section of the tunnel wou ld be entirely in 
one direction. Chief Engineer Rice sa id th at thi s was not fe as ible. 

I\Ir. Rice sa id he already had engaged George A. Soper , a bac­
teriologist, to make a scientific investigation of th e subway to as­
certain just what the defects are. Mr. Rice will seek to have drip 
pans installed on cars so as to catch th e surplu s oils. 

•• 
INDIANA SANITARY RULES ADOPTED 

At a conference h eld between the Indi:ma State Board of H ealth 
and represent;i.t ives of th e interurban and st r eet r ailway companies, 
rules were agreed upon governing the sanitation of interurban and 
city trolley ca rs. Th e board had drawn up a sys tem of proposed 
ru les as published in the STREET R AILWA Y J ouRNAL of J une 17, and 
these were discussed, modified to some ex ten t and adopted. The 
rules provide for a thorough cleaning and scru bbing of the ca rs, 
and disinfecting the same. Similar, if not more stringent, rules were 
adopted for steam cars. The foll owing interurban men were pres­
ent at the conference : A. A. Anderson, general superintendent of 
the Indianapolis & Cincinnati Traction Company; \V. G. Irwin, 
Indianapolis, pres ident and general manager o f th e Columbus & 
Southern Tract ion Company line; I-I. A. N icholl, general manager 
of the Union Traction Company, and L. l\1. Clark. master m echanic 
of th e Indianapolis & North western Traction Company. 

----♦-----
TWELVE HUNDRED MILES BY TROLLEY 

Robert H . Der rah, the originator of th e Bo,ton-New York trolley 
trip, ancl the genera l passenger agent of the ;\fassachuse tt s El ectri c 
Companies, is the author of "Tweln Hundred Miles by Trolley," a 
small booklet di stribntcd through the Metropolitan News Company, 
of Boston. I\ Ir. Derrah ha s crowded into th e 61 pages of text all 
the information that the 111 0., t exacting trave ler hy troll ey could 
des ire about the his torica l pl aces, seashore r esorts, r ive r s, va ll eys, 
lakes and picturesque suburban scenery of Eastern M assachusetts. 
The trav eler by t roll ey in N ew E ngland would cl o well to ca ll upon 
Mr. Derrah at hi s o ffi ce at :,09 \Vashingt on S tree t, Boston. H ere 
he wi ll fi nd a corps of ass istants a t hi s se rvice, and may be bene­
fit ed by suggestions which th ey may make. It is a base fro m wh ich 
to plan the most stra tegic operations. In any event , I\ l r. D crrah's 
gu ide will prove of great as.s istance and should be included as a 
part of one's equipment. · Th e price is IO cents a copy. 
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CIDCAGO TRACTION MATTERS 

The traction companies of Chicago, th rough their attorneys, 
met the local transportation committee and Mayor D unne last 
week, and presented a proposition by which the city could acquire 
the street railways for municipal ownership. The following is an 
outline of the plan proposed: 

1. That s teps be taken in the immediate future for a thorough rehabilita­
t ion of the properties, so that the service shall be of the best, all at the 
expense of the owners. 

~- That such work be done upon plan s to be agreed upon with the city 
a nd subject t o the approval of the city's expert s. 

3. That the city shall have immediate r epresentation upon the board of 
directors or otherwise provide for co-operation between the city and the 
companies to the common end. 

4. That a n ordinance be passed and acce pted and submitted t o popular 
Yote providing that at the end of the period requ ired for rehabilitation 
the city shall have the right to acquire the properties so rehabili tated, upon 
the fo llowing terms: 

(a) T he amount hereafter expended upon the properties under the city's 
supervision. 

(b) The value of the present tangible properties to be determined by 
arbitration either now or later. 

(c) The arbitrated value of such fran chise rights as the cou rts of last 
resort may determine the own ers are en titled to. Upon the legal question s 
being finally determined the arbitrators to decide the values, based upon 
such decision. If desired, a n umber of n ames of men of high standing, 
well-known integrity and of experience, from whom such arb itrators ·shall 
be selected, to be agreed upon in advance. 

5. Payment for the properties to be made in Mueller certificates, their 
va lidity bein g sustained in the interim by the Supreme Cour t, with such 
provisions in con nection with the same as to render them a reasonably safe 
security. 

6. If an understanding can be reached on the foregoing, the city to join 
in arguing a speedy hearing at vVashin gton of the que stion of franchise 
rights; to make no fresh attack s upon the properties in the m eantime, 
but to co-operate in bringing about at the ear liest practicable moment the 
best of service for the public. , 

The Chicago City Railway Company suggested the following as 
a method of arriving at a settl em ent of th e value of th e property : 

1. The value of its tangible property to be determined, if po ssible, by 
agreement; if not, the same to be determined by appraisers agreed upon 
prior to the passin g of the ordin an ce for the purchase of the property. 

2. Value of the r ights of the company in the streets t o be determin ed 
by appraisement immediately aft er the final determination of the suits n ow 
pendin g in relation to said rights; the appraisers to be agreed upon prior 
to the passage of the ordinance for the purchase of the property. 

3. Plans to be prepared at once, under the j oint supervision of the city 
a nd th e company, for the rehabilitation of the railway property ; also draft of 
mortgage to secure Mueller certi fi cates; and ordinance, prescribing the 
terms upon which company shall operate until purchase by city is com­
pleted, shall be prepared. Upon value of company's property being as­
certained, as above provided, city to purchase and pay for the same at 
the value thereof as so ascertained, either in cash or in Mueller certificat es 
(provided the validi ty of said certificates shall have been sustained by the 
S u preme Court of Illin ois), unless the city shall elect to have the property 
rehabilitated before purchase. 

4. \Vh en the validi ty of the Mueller certificates shall have been sustained 
by the Supreme Court of Illinois, and plans for the rehabilitation of the 
rai lway property shall have been agr eed upon between the company and the 
ci ty, such rehabilitation shall, if the city shall so elect , be proceeded with 
at once under the supervision and control of the city, at the expense of the 
company, but such rehabilitation of the property shall not be proceeded with 
until an ordinance providing for the issuance of Mueller certi ficates to 
pay for the company's property shall have been submitted to a vote, and been 
ratified by such a vote, as required by law. 

In the eyent of the rehabilitation of the property at the expen se of the 
company, the cost thereof shall be added to the purchase price of the 
property, and the city shall complete its purchase when the property shall 
have been rehabilitated. 

In the even t of the rehabilitation of the property before purchase by the 
city, such rehabilitat ion may be made either by the company or its n ominee 
or assign s, the company guaranteeing the performance thereof. 

Mayor Dunne objects to the plans proposed. He said3 t the 
conference: 

"My objections to the plan proposed by the traction companies 
a re two: First, that it provides for the sett lement of the alleged 
r ights under the ninety-nin e-year act in the F ederal courts at 
Washington as the tribunal of last reso rt. I am of the opinion 
that the State courts are the courts of proper jurisdiction in the 
determination of these rights. 

''Second, I am opposed to the proposition submitted by the 
traction companies because it provides for the arbitration of the 
so-called ninety-nine-year franchise at some time in the dim and 
distant future, thus leaving the value of the property to be ac­
quired by the people of this city uncertain and undetermined, 
while in the meantime the city will be locked up by a contract 
with these companies under which they would have the right to 
occupy our streets without the people being in fo rmed as to what 
they would eventually have to pay for the property. 

'':ily proposition for the determination of th e valu e of these 

unexpired franchises is to settle the value of these franchises by 
agreement now as fo llows: F irst , upon th e assumption that th e 
city's contention in reference to the ninety-nine-year act is cor­
rect ; second, upon the assumpti on that the companies' contention 
is correct as to their right; third, upon the assumption that Judge 
Grosscup rightly and properly decided the ninety-nine-year ques­
tion. 

"If the companies would agree to three prices in t he alterna­
tive, and the three prices were fa ir , just and reasonable, it might 
be possible to ar r ive at some conclusion. Otherwise, I am not 
in fa vo r of accepting th e proposition in its present condition, pro­
viding, as it does, for the determination of the value of the ninety­
nine-year fra nchises in the distant future." 

Negotiations appear to be off between the city and companies. 
Mayor D unne's " immediate municipal ownersh ip" plank upon 
which he was elected last April , appea rs to be about as much 
of a dream as those who were familiar with the Ch icago trac tion 
situation k new it to be at that t ime. In the meantime the Mayor 
is going ahead with plans to build 100 miles of municipal street 
railway on streets where fra nchises have or soon will expire. 

THE PIDLADELPHIA AND WESTERN 

Recent developments indicate that the P ennsylvania R ailroad is 
financia lly interested in the Philadelphia & Western Railway, the 
th ird-rail electr ic line being buil t from Sixty-Third and Market 
Streets to Wayne. It is sa id that this line is to be a part of a 
general plan dev ised by the Pennsylvania R ailroad for the relief 
of its increasing suburban t raffic along the main line, and to pro­
vide a right of way fo r the completion of the low-grade freight 
line which it is proposed to extend into West Philadelphia. It is 
poss ible that the ownership of the electric line may eventually pass 
into the hands of the P ennsylvania. Much secrecy has been main­
ta ined by President Van Brunt and General Manager Bramlette, of 
the Philadelphia & We.stern, as to their plans. Contracts for the 
construction of the line have been awarded to the Southern Con­
struction Company. 

STEAM TURBINE EQUIPMENT FOR RAILWAY SERVICE 

An important contract fo r a 10,000-hp power house equipment 
has j ust been awarded to the Westinghouse Companies, P ittsburg, 
Pa., by the Fort \Vayne & Wabash Valley Traction Company, of 
Fort Wayne, Ind. The entire elect rical equipment, comprising both 
three-phase and two-phase apparatus, the former for ra ilway, and 
the latter for lighting service, will be built by the W estinghous-e 
Electric & Manufacturing Company, and the steam turbines by the 
Westinghouse Machine Company. 

The pr inc ipal apparatus covered by the contract comprises two 
1500-kw and one 400-kw turbo-generator units, deliverin g 37 S 
Yo lts, three-phase, 25-cycle current to rota ry converters, and two 
I 500-kw and one 500-kw turbo units, delivering 2300 volts , two­
phase, 6o-cycle current to step-up transfo rmers fo r t he li ghting 
!"ystem; four rotary conver ters; seven 375 kw, fifteen 75-kw, six 
100 kw , and three 150-kw oil-insulated self-cooling t ransform ers: 
four switchboards for 125, 550, 6oo and 2300 volts, and low equiv­
alent ligtning a r resters, choke co il s and disco nnecting switches 
are included in t he equipment. T he steam turb ine equi pment is 
to be of the standard Westinghouse-Parsons type, operating under 
150 lbs. steam pressure. Many distinctive features will be em­
bodied in the ar rangement of the new power house now building. 

•• 
TWO HUNDRED CARS FOR BALTIMORE 

The J. G. Brill Com pany has just received an order fo r 200 
semi-convertible cars from the Baltimore U nited Railways, of 
Baltimore, Md. T he order call s fo r 16o cars to be mounted on the 
bui lders' No. 27-GE-1 truck, wh ich is a short base double truck 
with solid fo rged side frames, and 40 cars to be mounted on the 
builders' high-speed, No. 27-E-1, which also has solid forged side 
frames. T he car.s are all to be 30 ft. 8 ins. over the bodies, and 
will have 5-ft. platforms. T he 160 cars mounted on the short-base 
trucks are fo r city service and will have portable vestibules, and 
the 40 mounted on the high-speed trucks will have stationary vesti­
bules, and will be run on a division extending for some distance 

• out of the city. The .semi-convertible window system will include 
the recent improvement which eliminates the sash trunnions and 
runways formerly u sed, and simplifies the method of connecting 
each pair of sashes. The general plan of the lower sash carrying 
the upper into pockets in the side roofs is preserved. The arrange­
ment has come to be known as the "grooveless post semi-con­
vertible." The decks are to be the standard monitor type, and the 
!!eating plan consists of transverse seats with reversible backs and 
longitudinal corner seats accommodating four passengers each. 
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THE YARDVILLE CROSSING LITIGATION 

The Trenton Street Railway Company has received another set­
back in the famous Yardville crossing case, in which the Court of 
Errors and Appeals reverses the decision of the Court of Chan­
cery, by the terms of which th e Trenton Street Railway, or its 
subsidiary eompany, th e Mercer County Traction Company, was 
permitted to cross the Pennsylvania Railroad tracks at Yardville, 
5 miles southeast of Trenton, N. J, at g rade. The court's opinion 
is to the effect that the ordinance pa ssed by the Hamilton Town­
ship authorities for the benefit of the Mercer County Traction 
Company, was void beeause the proper number of consents had not 
been secured from the property owners fronting upon the publie 
highway, alongside of which the track is built. 

The case ha s been before th e court s of the State fiv e years or 
more. First of all, the Trenton Street Railway Company ex­
tended its Broad Street Park line to \Vhite Horse and Yardville, 
building the road also on the south side of th e Pennsylvania Rail ­
road at Yardville to Crosswicks, pending the settl ement of a cross­
ing of the Pennsylvania tracks. No agreement being reached, the 
street railway company sought the cou rt s to have th e method of 
crossing determined, and th e Pennsylva nia company went into the 
fight with a vim. After carrying the case through all the courts 
it was decided that the Trenton Street Railway had no legal ex­
istence at Yardville, because the extension from Broad Street 
Park was an extension of a .short extension which had no lega l 
existence, since one of the formed companies operating the line 
had failed to accept the ordinance, although building a small piece 
o f track under its provisions. 

With this fir st decision from th e high est court \\' as an injunc­
tion restraining the Trenton Street Railway Company from operat­
ing any part of th e line beyond Broad Street Park. 

The Trenton Street Railway immediately transferred it s Broad 
Street Park-Yardville line to the Mercer County Traction Com­
pany, and that company sought a erossing at Yardville. After 
long delays in the courts and a wandering through small techni­
calities, it was first decided that this road could h ave no legal ex­
istence, because th e Trenton Street Railway already operated a line 
over the route chosen, but this was practically di sproved, and it 
was then held that the road was not legal because it had no fr an­
chise. In the last decision handed down in the Court of Chancery, 
Vice-Chancellor Reed held th at the new franchi se granted by Ham­
ilton Town ship was lega l because. teehnically, no street railway ex­
isted over the route covered by the ordinance. He also held that 
the eonsents given by th e property owners were legal, although 
given prior to the time the M ercer Cou nty T raction Company filed 
with the Secretary of State a map of its proposed route. On this 
latt er point the Court of Errors differs with h im. althou gh agree­
ing with him in the fir st in stance. as to the legal exi stence o f th e 
Trenton Street Railway tracks. 

The various decision s emphasize th e necess ity of watching th e 
small technicalities of the street railway laws in New J er sey, and 
conforming to them in every particular, so th at wh en a legal bat­
tl e is fought with a steam railroad company it may be upon equal 
grounds. Not a single thing h a.s been brought to show that the 
street railway is not wanted or needed at Yardvill e, nor that th e 
crossing would be dangerous. 

•• 
PERSONAL MENTION 

MR. LEVERETT M. CLARK, promin en tl y connected with the 
engineering department of the Indianapoli s Traction & Terminal 
Company, of Indianapoli s, wa s married in \ Villimantic, Conn. , on 
Wednesday, June 21, to Miss May A. Murphy, of the latter city. 
Mr. and Mrs. Clark will spend a few days in Boston, a ft er which 
they will locate permanently in Indianapolis. Mr. Clark formerly 
was connected with the \Villimantic Traction Company. 

MR. ARTHUR W. PRATT has severed hi s connection with the 
Public Serv ice Corporation to accept a position with th e United 
Railways & Electric Company of Baltimore. Mr. Pratt has been 
in the employ of the street r ailways now operated by th e Public 
Service Corporation for the last fou rteen yea rs, having personally 
superintended the construction of most of the tncks and several 
of the ca r houses, besides having been operati,;ig ,;uperintendent of 
two of the divisions and of Dist rict No. 2 

MR. J AMES H. BRYAN, who has ,,een presi dent and general 
manager of the Woronoco Street Rai1way Company for a number of 
years, has resigned as general mancl~er. Mr. Bryan will remain as 
president of the company, but fep\ s that his health will not allow 
him to continue as general m:ma.ger. He has devoted much time 
looking after the interests of the road, and his efforts have been 
greatly appreciated ~y hi s fellow- directors. The new manager 

elected is M r . A. D. Robinson, of Pittsfielcl, formerly of West­
field. Mr. Robin son h as been associated with the Berkshire Street 
Railway Company ever since it was organized, serving as secre­
tary. H e had much to do with the eon struction of the road, and 
has been active in it s management ever ~ince. 

MR. CHARLES H. BIGELOW, in specting engineer in th e de­
partment of motive power and machinery, of the Boston Elevated 
Railway Company, has res igned and accepted a position with 
Stone & Webster, hi s fi r st duty being to take ch arge of the installa­
t ion of a large power plan t at Dalla s, Tex. Mr. Bigelow has had 
an extended experi en ce in electrical and mechanica l work, both 
before and after graduating from the Massachu sett s Institnte of 
Technology in 1892, h aving been with the Bell Telephone Com­
pany, of Canada, fo ur yea rs before en tering the in stitut e. He en­
tered th e employ of Stone & \ Vebster after his graduation, an d in 
1894 entered th e empl oy of the West End Street Rai lway as super­
intendent of con struction of the East Boston power plant. Mr. 
Bigelow remained in the employ of the \Ves t E nd and E levated 
ever since, holding th e pos itions of in spe.::tor of power station s, in­
specting engineer and chief mechanical draftsman of the depart­
ment o f mot ive power and machiner y. 

MR. EDWAR D G. CONNETTE, vice-president and gene ral 
manager of th e Syracuse Rapid Transit Railway Company, h as ac­
cepted th e position of genera l manage r of the Consolidat ed Street 
Railroad Company, of Worcester, Mass .. the accept ance being con­
tingent upon the board of directors of the Rapid Transit Company 
rel eas ing him from his contract at Syracu se, which h as a year and 
a h alf to run. This announcement was made upon Mr. Connette's re­
tu rn to Syracuse June 24, after an inspection of the Worcester lines. 

EDWARD G. CONNETTE 

l\fr. Connette will succeed Mr. 
F rederick W. Huntress, who re­
cently went to Rio de Janeiro , 
Brazil. to manage the street rail ­
way and electrie lighting plant. 
Th e \Vorcester Consolidated 
Company owns all the trolley lines 
in th at citv, and all of the subur­
ban lines ~mining out of the eity 
with the exception of the line to 
Boston. There are 140 miles of 
track in the system. Mr. Con­
nette is one of the ablest and most 
progressive electric railway man­
agers of the country. He appre­
cia tes fully that in point of ser­
vice the interests of the comp a11_1 
and th e public are mutual. His 
progress ive policy in thi s respect 
has greatly added to the prosper­

ity of th e Syracuse Rapid Transit Railway Company. During his 
fi ve yea rs at Syr:acuse h e h as improved the se r vice and equipment, 
and th e sntem has been exten ded in several directions. Mr. Con­
nette has-been ve ry popular with the employees and citizens gener­
ally. Three times in th e la st five years he has raised th e wages of 
th e conductors and motormen volunt arily. and th ere ha s been no 
suggestion of labor troubles. Mr. Connette is <\ former president 
of the N ew York State Stree t Railway Association , and a member 
of the committee on mies of the American Street Railway Associa­
t ion. H e has been connected with the street r ai lway industry for 
over fifteen yea rs, t en of which were spent in Nashville, Tenn., 
where he was manager of th e Nashvill e street railway ~ystem, and 
lat er of th e combined railway and lighting properties of that city. 

i\lR. HAROLD ULMER W A LLAC E has res igned as chief 
engineer of th e Illinois Central Railro:id to become third vice­
president of J. G. White & Company, and to direct the manage­
ment of its constrnction department from the company's main 
offi ces in New York. l'vJr. Wallace graduated from the Chicago 
Manual Training S chool in 1892, after which he took a spe­
cial course in civil eng ineering at Purdue University. He en­
tered the service of the Illinois Central Railroad in 1894 as as­
sistant engineer, and had ch arge of the construction work and of 
new concrete and masonry work. In 1896 he was appointed resi­
dent engineer of the Lake Front improvement work at Chicago. 
which was completed in eight months, and cost $1,000,000. From 
1896 to 1900 he was roadmaster of the Chicago Terminals and the 
Louisville division. During the two years of his ass ignment to the 
Louisville division, its main line was entirely reconstructed. From 
1900 to 1902 he was superintendent of the Freeport & Louisville 
division. Since 1902 Mr. Wa1lace has been chief engineer of the 
Illinois Central Railroad, and has had charge of the maintenance 
of way, bridges and buildings and reconstruction work, including 
the building and rebuilding of yards, double-tracking and grade re­
ductions. He has also directed the construction of elevators anq 
wharve ::, at New Orleans, and a ten-story office b11ilding at Chicago. 
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TABLE OF OPERA TING ST A TISTICS 
N ot ice.-These s tat istics w ill b e car e fu lly revi~ed from month to month, upon information received from the companle!> direct, or from official sources. 

T h e table sh o ul d be u,e d in connectio n w ith our Fina ncial Supplement•· Amtir ican Stree t Railway lnvti ~tmtints," w,ich contains the annual operating 
rep ort s to th e e nd~ of th e variou~ tina ncia l yea rs. Simila r s t a tistics m reg ard to roads not rnportin~ are solicited by the editors. • Including taxes. 
t De ficit. t Dticrea s ti due to strike. 

COM PANY Period 

AKRON, O . l m. , May '05 
Northf'lrn Ohio Tr. & 1 ·• " '04 

Light Co •• ••• . •••.•. . . ~ :: :: :g~ 

A unon ,. ILL. I, m .• Ap, . •os 
J:!:lgin , Auro,a & South-1 " •· •1 ,4 

eru Tr, Co . •• .•. ........ 10" " '05 
10' ' " ' ().j 

1

1 m. , May '05 
BINGHAMTON, N. Y. 1 " " '114 

Hlngbamtoll Ry. Co •.. ln··· " '05 
11 " " 'O.J 

I m., 
1 .. 

B UFFALO, N, Y. 4" 
ln t e rnntion a l Tr. Co .. 4 " 

10" 
10" 

Apr. '0~ 
' ' '04 
" '05 
~ l 'O I 
~ l ' U;) 
l l 'U4 

CHICAGO, TT,L. l m., Apr. '05 
Aurora, Elgin & Chi- 1 " " •o~ 

cago Uy . t..:o . . ... .... . ~ :: ',', ;gr; 

1 m. , May '05 
Chicago & Mllwaukef' 1 " " '04 

Klee. R.R. Co ____ .. ___ 5 u ' 05 
5 " " 'OJ 

CLF.VF:LAND, O. 1 m., May '0~ 
Clev .. tancl P a inPs vlllA I " " 'Ol 

& I<:a>1ter11, R. U. Co . 5 " " 'O:\ 
5 u u ' 0-1 

l m., May '0~ 
ClPvelan,1 & S on th w est• l " " '0-1 

er11 Traction Co _______ 5 " " '05 
5 l' H '04 

DETROIT, MH''H. } ~· • r.!,ay :7i1 
Detrolt United Ry .. . . g :: :: :&1; 

l m., May '05 
DUT.UTH, MINN. I " " '1 14 

Duluth S t. Uy. Co .. •.. g :: :: :gi 

EA<iil' ST. LO U TS If.T,. l m., May ' 05 
1'. a ~t M . l.oui s & S ub. 1 ·• " ·o~ 

urban lty . C o _,. ___ ____ 5 '' u '03 
5 h u 'tJ4 

May 'O:\ 
" 01 
u 'u5 
u ' 04 

H i\ NCOCK, MI CH. I m., A pr. ' 05 
Houghton County St, I ·• " '(•4 

Ky . \-o •••••• • ••••••••. 12" " '05 
1:.?' " '04 

l m., Apr. '05 
HOUSTON , TF.X. I " " ' il4 

Houston E le c tric Co. 9 " " 'O;; 
9 u u '0 -1 

INJ>TANA POLTS, INO. 1 m., May, 05 
l nd a n•poll>1 & East• l •• " '01 

'e l"Il H y. t.:o . ___ _____ __ fi '' u '05 
5 ' ' ' ' 'U! 

711 ,587 
74,!lli 

3111 ,3 1:\ 
316,582 

40 79:! 
3!1,61.t 

1111.0-; 7 
18J,08i 

J0.895 
11,l!l i' 

l:!1,900 
ll !J,513 

37 79;; 
;J.'j ."l(j;-j 

14!1,:!:l!) 
l'.ll,59J 

15.016 
11,414 

159, 107 
H 8,.J66 

12,382 
10 0'.!0 

]09 . .t 9;", 
96,ti5f.i 

!l,'233 
9,1 :J3 

02.7'7:J 
91,774 

33'1,2, !l 18'!,105 148,1 74 13!'i,!l9l 
312.,08 216 218 ' 16 4f'i 1:32,704 

1,2,li ,!'i l l i71 :8:,2 50.t:6J~ 5:J8,8tl 
l ,:!• 9.1 47 8:-1;~, :\fH il71\,486 5:H,:\311 
3.5 :!l,2 10 1,'Ul ,Plli 1,W8,W4 l .:'17:! Jl i:! 
3,38J,8J./ l,W ,,338 , ,:-186,47.t 1,3:!9,975 

41,2J:-I 
3 1, 1,1; 

15H,':':io 
1~:!,4 1:! 

20.6~1 
19 O:'r] 
,;-5,-1-;-n 
7:!,J9G 

47,028 
4 1, 141 

l ~,~1 8 
160,ti~l 

27,02' 
:!0,'101 
50,5'!7 
J!J ,5U:! 

20,5:,7 
13,77:J 
81,7:',l 
57,451 

*ll ,4f.3 
• J0,:\!17 
• rn.nrn 
*47,1·1(1 

2fi ,2~3 
2,,,.',67 

121,'lfi,-I 
ll !J ,87:! 

43i.73.t *251 !l17 
3!11 4;:i •2.JO 53u 

l .8~4;455 * 11 67°.t!l3 
l,6,·J,9i J * l l OJ778 

54,E,OJ 28 8::IJ 
52,:!59 27 ,H8;; 

21\1,2 fl 13 •,(191 ' 
2:10 ,ao81 14:!,6i,5 

17,lHl 
7,f.i85 

2)1,H.t :i 
13,375 

:!3,fl!55 
20. 703 
77, 0115 
64,9b:! 

!l.218 
8.4i 5 

25SW 
:!4 ,9i6 

21\ 77:, 
l:\,874 
61i,1-Vi5 
40,749 

25 ll/i() 
:! 1:3,4 

11 0,lOu 
90,0, ·3 

l 13,1 83 56.790 6fi.3!l:J 
l u5, ::l4 5!\,45!l 49.6,:\ 
5:30 ,:J ~. 2-li .l 115 •>q, '' 22 
4i'8, 108 240,41.J ~~7)i9;, 

25,.5, 5 14,050 
:!-1,0!!6 15,!J9ti 

57,080 
50,7:ii 

24.t ,7:i:! 
211 ,7:.!:! 

29,766 
25, 1 lu 

1:-l(J ti7:J 
J:t l,9 15 

11 ,525 
7, JUO 

27,3 14 
:!:\,6~0 

lll:\,05:1 
89,i;; 

!12.806 
87,3!l.5 

4611,fo:\9 ' 
443/{6\JI 

16,810 
16 51!3 
~:J .752 
82,:J6:! 

6,495 

I 
11,5}6 
1:.!, i94 
5:3,r;u 
50,519 

14,8;'8 
1:!$~6 
3 1.G55 
19,05\J 

5, i R3 
:.! ,280 

6/i,:135 
56 ,W2 

12,1 80 
t ::16,Zt4 
t:34, 1"2 

t l ~i. lJH 
•>3.5 I) , •• 

~56:490 

89,hll 
7~.;)t ~ 

251;,411;J 
1:!5,82-l 

8.859 
i ,l'hl 

26 JH 
14,311 

5,030 

15,787 
1a,4:!u 
5: ,2K!l 
30,258 

t2,056 
] h,\IJ 9 

l7iLi UM 
188, l ~\J 

25,9% t :!3,9~'!1 
l l. 3!l3 5. ,,24 

lulJ,1 48 13. l ~O 
l:.! (J ,:.!2•i 58,9uil 

3,615 t 27,5H 
3.446 2,07i 

41,:!80 t2~,1 !O 
36,.532 :!:.!,630 

19,0:31 
1 i .556 
!!-'l, 156 
75,0~5 

11 i50 
8,71SII 

5.3.t'lH9 
4:!,u3 , 

7.2~1 
8,7ti7 

:!0, :!67 
33.03~ 

8,713 
7,911 

7:\ 71 8 
ti8,9:.'2 

5,167 
4,167 

21,H34 
20,8J3 

6,'154 
2,0:-1() 

39.!11 3 
HJ .44:J 

2,114 
4,liOO 
i.43:J 

ll!,~05 

I 

COMPANY Period 

l m., Apr . '05 
L0"'7J>ON, ONT. l " " '04 

Loudou St. R), Co ..... 4 " " 't:5 
4" " '04 

MILWAUKEE, WIS. l m., May '05 
Milwaukee El, Ry. & 1 " " '01 Lt. Co. _______________ 5" " '05 

,5 u " 10"1 

1 m., May '05 
l'llllw1111kee Lt., Ht. & l " " '04 

Tr. Co·---------------- 5 " ~• '05 
5 " " '04 

1.3.508 
12 14 11 
52,f>'lO 
44,80-2 

JO 510 
9.51~ 

4:1.69:! 
39,i68 

268.3:~4 13::1,"85 135,049 
26 1,9!11 ]:JS 3:31 l:33.6H:! 

1 :.r.11.s :3u 64!! 117 6.?1 .,19 
l,2i:!,i6i ti72,950 5\J9,8li 

47,3!18 
3ti 4~4 

201°601 
154:5()4 

21,166 
li,4·!8 
99 ~40 
88,0291 

26,232 
19,055 

101,8~1 
66,475 

l m., Apr. '05 35.5,213 170.808 181,40.5 
llfl'SNEA POLIS, WINN. I " " '04 33i,41~l 160,803 17fl,5!l!I 

Twin t..ity R. T. Co .... 4 " " '05 1,,J89,:\16 61-9,16!1 700,347 
4 " " '04 1,:J25,4;5 641,4(;4 684,Llll 

l m., Ma y '05 \!:l6,39!1 1:~4 69'3 101 ,7()6 
l'IIONTRF.AL, QUF.. l " •• 'Ol 220 1:\4 126.612 93.51,-1 

Montreal St. Ry. Co .. . 8 ·• " '05 l.ti,5.7911,121),9\!i 554,><65 
8 " " 'U! 1,5:.!9,::!0i' l,0!8,::l4t< 510,95fl 

0 \KLANO, CAL. l m., May '05 
Uaklanll l'•actionCon-1 • " '04 

solidated ---·------- - -- ~ 5 n u '05 
5 U II '04 

1 m., Apr. '05 
OLEAN, N. Y. 1 " " 'O.t 

10·· " '04 
Olean St. Ry ........... 

1

'10·' " 'O:\ 

124.426 fi2.l85 62,241 
1 J:3 H97 53.4:!0 fl() 4~~ 
56,,4:?•i 2!18 ,3111 21m'o:3~ 
49,,783 l!oH,948 2;18,83ti 

JO 93:-; 
7,H77 

91,:1411 
83,9, 7 

6,487 
4,8.tl 

48.0,!l 
41 .9:>:/ 

4.448 
3 0:-15 

46.2til 
41,!156 

PRTT.AOELPHI \, PA. i ~-, ~:"Y :g~ m:~1t 
American K) s. t..o .... 11" " 'Of, ).3:3·l.6n0 

11" " '04 l 2i6,0b2 

935 
463 
51!3 

t3,183 

77 ,OM!l 57,!l60 
74 41i5 59.197 

371,iOi- 1!50,llll 
36H,l!69 231,548 

20,435 
16,4311 
96,:-111 
7i ,077 

5,798 
2,6t5 
5,480 

tl0,60'.2 

!l,'.32,5 87,080 
72. I 77 103,82'.2 

889,3011 ::Hl,047 

28, 7 4!l 72,958 
22 641 70,871 

16!l,65.t 385,211 
149,0,t, 361,883 

32.1 51 
26,56:/ 

2,!lrill 
2,5·!~ 

~6 8hl' 
24,596 

30,0!lO 
33,915 

1,480 
508 

l!l,3113 
17,359 

l m., Ma y '05 
ROCHESTER, N. Y. l" " '0~ 

146,474 7=>,550 i0,!124 27.8JO 43,084 
:!9 703 

164,761 
l!0,713 

Rochester Ry. Co ..... 5 " " '05 
5 u u '04 

l ·!3 li1 60.!lH 56,2:a! 26,52!i 
672.6~!1 371.5511 301, 11111 lllti,348 
580,602 338,312 242,:!90 131,577 

SA"'ll"RANCISCO.CAL,lm., Apr. 'P5 442 /i/l, 3:19,fl~ 1029:3:\ 
Califnrn ia Gqs & Elec• l " " '04 322 069 23.3.441 8!l,5~8 

49,3:/9 5'3,606 

tric Cor1>0ratio11 . ...... 4 " " '0'> 1,712 9ll:J I ,:.'6,,45:J 445 4511 
4H 9f~ 40,570 

l!lh 91'1 1 218,470 
lb9,58:? 172,311 4 " " '04 l,:!02.1!13 840,30t 3til,8!13 

l m., Apr. '05 
SAVANNAH, GA. I" " '04 

Savannah Electric Co. 12" " '05 
l:;l" .• '04 

41i,331 
409H 

55;,2r,9 
528,067 

26,521 19.811 
2ti,004 l 1 ,9:Jj 

13:!0,88 ~ 2 6 32, 
303,:!24 2.!!,t:W3 

10,554 
10,3111, 

1:/7,:!47 
121,S&'l 

9,257 
4,6=31 

1011,080 
102,960 

l m., A,pr, '05 2"3.4:!5 144,121 59,301 21.765 34,5-36 
SEATTLE,WASH. 1" '04 18,H,4 1:J1,a17 f>6.5:\i 24,1149 81,608 

Seattle I<:lectrlc Co .... 12" " '05 2,:m7,./80 l.ti'3:J 6ti6 7:J3,614 ~!l3,!l11- 43:l,666 
l:J" " '04 2,l9i,84i 1,538,177 659,tiil 2.li,2ll 883,-140 

1 m., Apr, '05 
TA VIP A , FLA. I " •· '04 

Tam1>a .Klee. Co ...... 4 " " '05 
4 ., " '04 

1 m., Apr. '05 
TERRE HAUTE, INJ>. 1 " " '0-l 

Terre Haute Ir. & Lt. 12" " 105 
Co .................... 12'' " ·04 

1 m., May '05 
TOLEDO, O. I " " '04 

Toledo Rys. & Lt, Co .. 5 " " '05 
5" " '04 

YOU"'G'-TOWN, O. l m., .i\pr. '0'i 

75,743 
6\1,114:l 

7M;~IO 
69.J,611 

3.'-l 716 
30,4Hl 

12/'l f)(,8 
111,984 

43,87.~ 31,868 20.4,(1 
41.:t.!:3 ~ 81 i 20,818 

422 i 4:-1 313,51, 20:i.~:! 
405:,'99 28U,8l:.i 20:!,9, 5 

20,453 
18,,50 
,8,:JiO 
65,41 3 

1:3,26'' 
11,i:34 
50 598 
46,571 

1,!l!l5 
2 lt9.l 
7,611(; 
8,35~ 

46,761 34.7i9 11,982 8 744 
9,m 

l13,,41-
98,ti:!l! 

4~.11~5 31 5"6 10,4511 
5t'l.'-l.441i ~74 ·•~ 20'1,217 
50j ,456 3:16:79:, 170,661 

154.49i *82 740 71,752 41,894 
14:/.~81 *78,8114 6:3,:'17 41.86~ 
7;J'2,f>6 j' *:-JM!,Sti9 349 618 212,tl1a 
677,2:!'.! *<!80,0.!3 2!Ji,l99 20ll,rnc 

11,418 
7,469 

110 :J.55 
86,837 

11,378 
9,641 

42,!l89 
3~,219 

3,288 
1.~1 

96,168 
7:!,040 

29,858 
21,855 

13,.635 
88,493 

Ry. & Lt. Co ......... 4 " " 'OE 
4 u " 'O:I 

I 

Yonngstowu-Sharon l " " '04 
43,76.'3 *23 1 ~2 
37 ,60.! *:!~.R56 

16!J,54i *!15,487 
UM,:!3d *11'.2,2.t2 

2<1,611 
14,'i4ti 
74.ll!itl 
55,990 




