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successes are usually appreciated by the management of 
a railway company, it must always be remembered that 
in the minds of many one failure will be recorded against 
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The Development of New Shop Methods 
The mechanic with ideas is always desired m a street 

railway repair shop , and it is probable there is no place 
which offers to the ingenious man a better opportunity 

to devise new and more economical methods of getting 
out work. But it is possible for a man to have too many 
ideas and not enough practical foresight, with the result 
that he may cause the loss of considerable time and money 

by experiments, which in the end prove failures. While 

saving if the invention proves successful, then get the neces-
sary apparatus in working order with the least expense 
possible. After the device has shown what it will do and 
what it can be made to do with a further expenditure of 

money, its development to its final state and the expenditure 
of more money may be considered. It is a good thing 

to nurse an idea for so me time before actual work on the 
apparatus necessary to carry it out is begun. When one 

carries such a thought in his mind for some time before 
working it out he will often be able to improve upon his 
original plan through some suggestion he may hear or run 

across in print that relates to his scheme. These chance 

remarks or bits of reading matter may help develop the 
idea, or they may possibly lead to the conclusion that it 

is impracticable. Thoughts are changed at less expense 
than an already constructed piece of apparatus, and it is, 
consequently, best to get them in very definite shape be­
fore any work entailing expense is begun. 

The habit of weighing ideas well not only gives more 
assurance that the impracticable ones will be screened out 
before they have occasioned any expense, but it prevents 
one from having too many in hand at one time. T here 

are so many processess about car rep 1airing which can be 
improved that one is likely to begin too many at one time, 

and, consequently, will not be able to give any of them 
the attention it deserves. It is not the intention of these 
remarks to dampen the ardor of those who are not satis­
fied with out-of-date methods of doing things. Improve­
ment would otherwise be impossible. But if some of those 

about car shops with more energy than the average would 

expend the greater portion of this force in thinking out 
ideas rather than pushing the construction of apparatus 

embodying them, fewer disheartening failures would result 
and possibly more progress would be made. 

Abusing the Steam Boiler 
The steam boiler is fundamentally the mostimportant piece 

of apparatus in the majority of street railway ,power plants, 
and the increased attention now being given to economical 
methods of combustion is one of the most gratifying signs 
of the times. In the zeal which obtains to secure low fuel 
consumption, however, there is no little danger that boilers 
wi ll suffer from the lack of proper care. Correct firing is 

the first essential of good boiler management, but there are 
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other points which ought not to be overlooked in the severe 
condi tions of rai lway service. It is a question if there is 
any other piece of machinery wh ich suffers from abuse as 
quickly as a steam boiler, or which returns such moderate 
maintenance charges fo r good treatment. 

In st reet railway plants sudden increases in the load often 
call for more steam than is momentarily available, and the 
natural tendency is to rush cold boilers in to service by start­
ing a fi erce fire on the grates. U nless the fi re is permitted 
to come up gradually, so that all parts of the boiler and its 
setting may expand evenly, severe st rains and injury to the 
metal ar e a probable result. T he cost of fuel fo r keeping 
the fires banked in all ex tra boilers required for the peak­
load is a small matter in consideration of the shortened life 
and dangers of ex cessive firing. It would scarcely seem 
necessary to point out th e wisdom of light ing the fires two 
or three hours before the rush traffi c comes on, so that t he 
benefi ts of g radual heating may be had, if it was not fo r the 

practice often encountered of pushing the furnaces too hard 
at first . The street rai lway plant has mu ch to learn fro m 
the battl eship and th e ocean liner in this respect. 

The frequ ency with which a boiler should be cl eaned de­
pends upon the amou nt of water which is being evaporated 
and the qu ality of the feed-water supply. A chemical an­

alysis of the feed-water and also one of its steam, condensed , 
should be made certainly once a year , fo r the purpose of 
getting a line upon th e best methods of preventing scale 
fo rmatio n. The analysis of the water is, if anything, more 
important than the determination of the calorifi c power of 
the fu el used. Measurements of the temperatures at water 

and steam inl ets and outl ets of feed -water heaters, and. if 
possible, meter readings of the ,·olume of water passin g 
through th e heater in a given time, are useful su,pplements 
to th e work of the chemist. In cleanin g boil ers with a 
hammer and chisel to remove the scale on the plates above 
the fire and around the stays and braces co nsiderable dam­

age is often done by careles s cutting into the metal. An 
ample supply of light is vitally necessary, yet few boiler 
rooms are equipped with special plug sockets of sufficient 
capacity to enable a dozen 16-cp lamps to be used inside 
the boiler in such work. A nother cause of bu rned sheets 
is the leaving of a tool or piece of oily was te inside the 

boil er after cleaning out. 
W hen boilers are being rapidly cut into service th ere 

is generally a temptation to open the stop valves too quickly, 
with the result that the piping water-hammers on account 
of excessive expansion. Priming frequently occurs at such 

times with its possibilities of damaging the engines. Boilers 
operated in multiple shoul d be equalized within at least 2 

lbs. per square inch to prevent an excessive ru sh of steam 
from one boiler to the oth er. Anything which causes a 
sudden -fluctuation of the water level is liable to result in 
excessive pressure and strain. T he maintenance of a con­

stant water level within close limits is probably the most 

important point to attain in the entire range of boiler prac­
tice. 

Question of Rails 
The present time, m which every rail is being taxed to 

its utmost capacity to ca rry the equipment which is placed 

on the t rack, is not a suitable one in which to quarrel with 

the product, nevertheless since ex perience in rail s is but 
slowly gained, it is worth while to begin investigations 
now fo r use later on. Every superintendent knows that the 
rail question is getting more and more serious as traffic 
grows denser, cars grow heavier, and speeds increase. The 

general tendency is, of course, toward heavier, and espe­
cially deeper, sections and considerably increased hardness. 
T he very deep girder is essentially a tramway rail and must 
be judged by t ramway conditions, while in interurban 
service the rails are usually standard railroad sections laid 
on standard roadbed. Now the steam railroads of th e coun­
try have been gradually fi nding out that in getting rail s spe­
cially well fi tted to resist th e wear of heavy traffic, they 
have incurred a co nsiderably increased risk of breakage, 
whether from changed composition or from change of 
physical structure due to the different ,proportions •of the 
ra ils. The facts are brought out plainly in a recent 
report of the New York State Railroad Commission, as 

well as in a paper presented on rails at the last meeting of 
the American Railway A ssociation. So far th e troubles have 
been confined largely to steam railroad service ; at all 
events, no serious complaints about breakages have been 
made public by the electric railway companies. But it is 
yet an unsolved problem to which we would earnestly direct 

the attention of our readers to determine the relation be­
tween high-s peed electric railway service and heavy rail­
road service of the ordinary kind with res pect to wear and 
strain on the rails. T hi s m.u ch is clear, that for all kinds of 
service the light rails of twenty years ago have been replaced 
through dire necessity. There are, however, very few sys­

tematic data on the causes and nature of wear of rails on 
fast interurban lines. Something has been learned about 
urban conditions, and more is wanted. 

T he serious wear on th e rails and special work of a sub­
wa y or electric elevated line is naturally to be expected. 
The wear of th e rail head surface into waves is a familiar 

phenomenon. On such lines, with very frequent trains, 
many driving wheels, and very frequ ent stoP,ping and start­
ing, all so rts of wear must be expected. It has not been 
properly determined, however, in how fa r sheer chemical 
hardness, so to speak , can be brought to resist such action 
without the r isks that come from lack of homogeneity. In 

a general way, one may charge up the breakage of ordinary 
rail road rails to the bounding action of heavy locomotives, 
and electric roads are relatively free from it. A serious 
point to be determined is, how far one can follow purely 
railroad precedents to advantage in drawing rail specifica­

tions. I t may well turn out that the relatively fast and 
light t raffi c of an interurban system is best met with a 
slightly different rail both in section and composition from 
that commonly used on railroads for traffic apparently of 
about the same magnitude. The life of a rail depends both 
on the rate at which metal is removed and the amount 
which can safely be spared, and it may turn out that in 

some cases sheer weight may have been overdone at the 
expense of int rinsic wearing properties. To determine 
this point a large amount of close observation and measure­
ment of wear is necessary, hence these suggestions. Every 
one realizes that there is a considerable difference between 
the mechanical action of great weights at moderate speeds 

and moderate weights at great speed. That the strains un-
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der the latter conditions are severe, the necessary recon­
struction of the track during the Berlin-Zossen tests showed 
beyond a doubt. Temporary tests cannot show the re­
sults of continued strains, so that very little practical in­
formation as to the reaction between track and cars was 
gained, save with respect to the need of cars in adjusting 
the running balance of the trucks, a subject which had 
been hitherto neglected. As a preliminary to the heavy 
high-speed work soon to be attempted, a study, the more 
complete the better, of track for fast electric railway service 
is badly needed. The subject would be an excellent one 

for concurrent action among the interurban roads now so 
well organized, and an investigation would quite certainly 
be productive of much information of a high, practical 

value. 

Electric Trunk Line Operation 
Mr. Sprague's paper and the subsequent discussion, which 

we published last week, form a most interesting addi­
tion to the literature of a much mooted question. Mr. 
Sprague has a combination of varied experience and hard 
common sense that makes him always instructive, and there 
is, too, a spice about his remarks regarding alternati ng­
current working and apparatus that gives a certain aroma to 

his discussion. Omitting details, the real broad necessity 
for successful operations on trunk line road is a voltage 
upon the working conductors very much greater than the 
customary 500 to 600 volts-at least ten times as great if 
possible, at all events as high as engineering skill perm.its. 
Until such high voltages are available heavy electric trac­
tion is a mere makes hi ft, conditioned upon local require­
ments. The character of the motors, provided they are 
capable of doing the required work economically and well, 
is altogether a secondary matter. 

There are in existence four distinct schemes of working 
traction motors from high voltage conductors. These are: 

(1) the single-phase commutating system of the general 
type adopted by the New York , New Haven & Hartford 
Railroad; (2) the Ward-Leonard system, using syn­
chronous converter, ;ermutator, or th e like, on the loco­
motive in con junction with d. c. motors; ( 3) th e three­
phase system with induction motors; (4) a d. c. system 
either at 1200 or more volts, two-wire, or at twice as much 
in a self-balanced three-wire system. Until all these sys­
tems have really been properly threshed out, it is of little 
use to go into too great detail as to the theoretical advan­

tages of each. At the present moment only one-the first­
has been seriously considered in this country, and even thi s 

is nowhere yet actually running upon a scale sufficient to 
constitute a fair basis fo r judgment in connection with 
heavy traction . We had hoped long ere this to see the New 
Haven work carried out on a large scale as a valuable ex­
ample, but many months of preparation have gone by with­
out even an approxir,1ation, so far as published data are 

concerned, to practical results. On th e other hand , all four 
systems have been tried practically on the Continent, and 
sufficiently good results have been obtained from each to 
show that each has serious claims for further consideration. 
In view of this , it is plain that any snap-judgment on the 
subject is unwise. Hence we heartily agree with Mr. 

Sprague that high-voltage d. c. motors are worthy of thor­
ough trial, and that any attempt at the present time to settle 
upon single-phase a. c. motors as a finality is decidedly 
premature. This fact ,vas indicated by the favorable tes­
timony at the meeting in regard to the commutation both 
of the un tried high-voltage d. c. motor and also of a new 
single-phase motor, showing that the possibilities of each 
are not yet definitely determined. 

Mr. Sprague devotes his attention chiefly to a comparison 
between commutating a. c. motors and high -voltage d. c. 
motors. Since experimental data upon both of these are 

co nspicuous by their absence, the discussion of their rela­
tive advantages is for the ,present chiefly academic in char­
acter. There are certain obvious objections to the former 
type, alleged by those most familiar with it to have little 
practical weight. On the other hand, there are no suffi­
cient data on the type of d. c. motor advocated by Mr. 

Sprague to enable a fair opinion to be formed regarding it. 
It looks promising, albeit , as Mr. Stillwell showed in the 
discussion, com.parisons of weight and efficiency made on 
theoretical grounds are not altogether trustworthy. \i\Then 
it comes to general railway work involving heavy freight 
haulage, small differences in weight of the locomotive w"ill 
not count for much and the practical adva ntage may even 
rest with the heavier machin e. And in freight haulage there 
are conditions so entirely different from those met in the 
electric traction hitherto attempted as possibly to invalidate 
all present conclusions. Certainly until much experience 
has been gained with high-voltage d. c. motors their 
capabilities in large-scale work will remain rather a matter 

of guesswork, like those of the commutating a. c. motor. 
And th e three-phase system or the co nverter system may 
finally prove to be superior to either of the others. 

\i\Thatever system shall finally be decided upon as prefer­
able for heavy electric traction, the chances seem to us to 
favor a voltage on the working conductors too high for 
third-rail distribution. The qu estions of insulation, which 

cannot be neglected even at 500 volts, become much more 
serious at 2000 or 2500 volts. When properly protected 
and insulated for such conditions, a third rail stands a good 
chance of being, to all intents and pur,poses, as costly, com­
plex and troublesome as any overhead system would be. 
And voltages less than these are hardly to be taken seri­
ously as a way out of the distribution difficulty which will 
always be uppermost in the electrification of trunk lines. 
From the work of Thury, it is clear that there has been far 

more fear of high-voltage d. c. machines than was justified 
by the facts. T he motors of an electrical locomotive for 

trunk line service can operate under much more favorable 
conditions than those of a street car, and it does not seem 
impossible that single motors of 250 or 300 hp for use on 
2000 to 2500 volts may be successfully developed, allowing 
the use of double these voltages in a self-contained, three­
wire system. A really high voltage d. c. system with low 

distribution losses, coupled with th e well-known good points 
of d. c. motors, is, not to be sniffed at even by the most 
hardened advocate of a. c. working. Just now thi s country 
has little to show along this line. It is a subject upon 
which we sorely need li[;ht. :is well as upon the practica l 
workin g of large a. c. motors. 
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THE SYSTEM OF FIRE PROTECTION AT THE PLANK 
ROAD SHOPS OF THE PUBLIC SERVICE COR­

PORATION OF NEW JERSEY 

BY MARTIN SCHREIBER, M. E. 

Probably no equipment subject is more im.portant 
to railway m.anagements than th e fire protection of struc­
tures, for while it would be an easy matter to design a 
building ideal in fulfilling the fire underwriters' require­
ments, the railway company, unfortunately, is compelled 
to operate with the means at hand in the most economical 
manner, to secure even ordinary returns on the invest­
ment. Insurance inspection departments frequently offer 
suggestions that if carried out would interfer e with opera­
tion. However. there 1s a point of compromise at which 
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floors. The large swinging do ors open outward, while the 
small doors are of the fire underwriters' sliding type with 
fusible link and chain. Where more than two cars are 
stored on a single track, as in the paint shop, there is, be­
side the transfer table, a special-work exit from the build­
ing to permit the rapid removal of cars. The paint shop, 
paint storage, carpenter shop, machine shop, storage house, 
boiler house, oil house and dry kiln are all separate 
buildings. 

Since the paint department is a very important risk, 
every pains was taken to reduce the fire risk h·ere to a 
mm1mum. Supplies such as oils, paints and varnishes 
must not be stored in the paiPt shop under any circum­
stances, a separate fireproof building being provided for 
that purpose. The inside view of the paint storehouse, 
shown in Fig. 3, gives an excellent idea of the orderly ar-
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FIG. !.- GENERAL LAYOUT OF THE PLANK ROAD SH OPS OF T HE PUBLIC SERVICE CO RPO RATION OF N EW JERSEY, 
W ITH KEY T O FIRE-PROTECTION E QU IPMENT 

it is feasible to get maximum protection without incon­
venience and for minimum expenditure. 

In this article the writer will describe how the manage­
ment of the Public Service Corporation has attempted to 
attain the happy mean in the fi re protection system in­
stalled for the Plank Roads shops at Newark. T he sub­
ject of fire protection was mentioned in the former desc rip­
tions of this particular property which appeared in the 
STREET RAILWAY JouRNAL of July 22 and Sept. 2 , 1905, 
and reference may be made to them to understand fu lly 
the general layout of and operating conditions at this par­
ticular location. However, the plan shown in F ig. 1 is 
sufficient to give a clear idea of the relative location of the 
structures compri sing the layout. As effective fire pro­
tection depends on other factors besides fire-fighting ap­
paratus, it should be of interest to describe br iefly the prac­
tice of the company with regard to handling and storing 
manufactured material and some features • of the construc­
tion. The shops are of single-story type with concrete 

rangement followed. All the material is in charge of one 
man who serves the men with the necessary amounts and 
takes care that all material not used in the course of the 
day is returned at night. This careful procedure makes 
the paint shop risk almost as low as that of an ordinary 
shop. 

T he erecting sh op, where all woodworking is carried 
on, and the mill room create considerable highly inflam­
mable material. The shavings and dust are quickly taken 
care of by means of a Buffalo forge exhauster that pulls the 
debri s through galvanized iron piping, depositing it in the 
boiler house. N o raw material is stored in these shops, 
the necessity for t-his being avoided by a separate build­
ing for lumber drying and isolated lumber storage. 

L ubricants and oily waste are stored in a concrete fire­
proof oil house of the type illustrated in the article on the 
Dunellen terminal published in the March 16 issue of the 
STREET R AILWAY JOURNAL. In line with the drastic shop 
rule that material of this character must not be thrown on 
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the floors or in corners, waste cans are liberally distributed 
throughout the different buildings on the grounds. 

Danger from fires that originate from cast-off greasy 
clothing carelessly thrown in some obscure corner is ob­
viated by prohibiting the men to store 
their clothing except in the regular ex­
panded metal l;-ckers supplied for the 
purpose. These lockers are constructed 
of expanded metal and stand 6 ins. off 
the floor, so that the contents are plainly 
visible and accessible to light and the 
free circulation of air. They were built 
by Merritt & Company, of Philadelphia, 
to the specifications of the company. 

rest of the heating is accomplished through cast-iron floo r 
radiators. These are considered preferable to the pipe 
coils, as each unit is absolutely isolated from. the building 
and fi x tures. 

. ~~- ~' 

!. ~ 

In the machine shop, the pits, so often 
a source of worry to the underwriters, 
are of the closed type. Despite the ad­
vantages claimed as to the cost and con­
venience of open pits, the closed pit 
seems more desirable for a truck shop, 
not only from the fire underwriters' point 
of view, but from an operating stand­
point. Where open pits are used it is 
difficult to prevent the workmen from 
throwing pieces of oily waste and scrap 
under the floor, but with a closed pit 
such material could be readily detected 
even in a casual inspection. Open pits 
are used in the carpenter shop to get 

FI G. 3.- I NTER IO R OF PAINT STO R EROOM 

sufficient clearance in working on the car bodies or 
for inspection and final adjustment, but at this point 

The carp enter and machine shops are kept at the de­
sired temperature by the blower system, each having a 

FIG. 2. - GENERAL VIEW OF THE PLANK ROAD SHOPS OF THE P U BLI C SE RVI CE CO RP O RATION OF N EW JERSEY, 
WITH THE F IRE H OUSE I N TH E FOREGR OUND 

there is little likelihood of danger from hidden oi}y 
waste. 

HEATING 

The heat for the entire property is generated in an iso­
lated boiler house. In the paint shop th e required tem­
perature is obtained by direct . radiation. Pipe coils are 
used only on the roof trusses near the skylights, while the 

separate set of heater coils. No air delivery pipes pass 
through the walls or are in contact with inflammable ma­
terial in any way. The fo rges in the blacksmith shop are 
of th e Buffalo down-draft type, so that there is. little op­
portunity fo r fire to originate from this source. The oil 
for the Ferguso n furnaces is stored in the isolated storage 
tank shown in Fig. 4. 
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Lil;HTlNG, PU\VEI{ AN D RAILWAY CI RCUITS 

T he general inside lighting is by enclosed arc lamp s, but 
incandescent lamps are used around the machines, offices, 
etc. Bot h the power and light wiring is carried in metal 
conduits, following closely the lates t rules of the under­
writers. Particular attention was paid to the const ru ct ion 
of the trolley wi ring in all buildings. T he t roll ey is car-

• 

FIG. 4.- 0UTD OO R STO RAGE TAN K FO R CR U D E on; 

ried on barn hangers properly insulated and bolted to a 
trough fas tened to the bottom of the roof trusses. Circuit 
breakers a re install ed at all points where the wi res enter 
or leave the buildings. I nside each 
building and attached to heavy bracke t 
insulators is a feede r fro m which taps 
are made to each tro lley wire. A switch 
or circuit breaker , placed on a pole out­
side of each building from which a feeder 
runs to outside lines, permits that par­
ticular building- to be cut out at once in 
case of fire. Should a ground occur on 
a trolley inside a building, it will r esult 
in the im mediate th rowing of the co r­
respo nding circui t breaker. As transfer 
tab les between bui ldings the trolley 
comes out of one structure and is 
snubbed or dead-ended at the opposite 
one. ,vh ich makes it possible to keep the 
current away from a parti cul ar building 
and still have power on the wires over 
the transfer tab les fo r shifting cars. 

THE FIRE-ALAR I\I SYSTEI\I 

paint shop, is typical of t hose over the entire property. 
T he boxes have serial numbers co rresponding to different 
parts of t he grounds. There are twenty stations in all , or 
one fi re a larm fo r every r r ,ooo sq. ft. of floor area. T he 

F IG. 5.- .-'1. \ ' I E \\ .\ LO N G AN .\ ISLE, SH O W I NG A F IR E EX-
T I N GU I SH E R, DRY VALV E BO X ES, GONGS, ETC 

apparatu s is regularly inspected by the owning co mpany, 
which is paid an annual fee for keeping the apparatus in 
working ord er. Records of tes t s and inspections a re always 

\Vhen a fire is discovered it is, of 
cour se, important to turn in an alarm to 
the city's fi r e department , besides taking 
immed iate steps to extingui sh the blaze 
with the local apparatus. \ Vhere the 
faci lities fo r tu rning in an alarm quickly 

FIG. 6.- SO!IIE OF THE FIREPROOF METAL LOCKERS FO R T I-I E SHOPMEN 

are combined with fire-fighting means, there is very lit­
tle chance fo r a bad fire . The Gamewell auxiliary fire 
alarm system installed in these premises by the N ew York & 
New Jersey Fire Alarm Company seems to meet every re­
quiremen t for which it is intended. Fig. 7, which shows 
a fire alarm box conveniently located on the wall of the 

accessible to those interested in its proper operation. 
A ll of the alarm box es are connected to a box on the 

outside wall of the main shop. This box will be removed 
to a street pole, the present location being only temporary. 
T his box is wired in turn to the nearest fire station, which, 
fortu nately, 1s only 3000 ft . distant. In reality, turning in 
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:an alarm from any of the auxiliary boxes is equivalent to 
one from a regular city box. To make the apparatus more 
effective, a return signal is given the operator to assure 
him the desired result has been attained. Hence, if the 
alarm is not in working order, something very unlikely, he 
knows that he must go at once to the nearest city station. 
Repeated tests have demonstrated that an alarm can be 
turned in from any of these boxes to the city fire station 
within twenty seconds. 

In the boiler house there is a cabinet containin g bat­
teries and two gongs, this arrangement being so designed 
that one gong rings when an auxiliary alarm box is pulled, 
while the other gong never rings unless there is a disarrange­
ment of the apparatus, such as an open circuit. Night 
fires would be detected by any of the four watchmen and 
engineer on duty from 6 p. m. to 6 a. m.. T he watchmen 
operate Newman clocks at the respective stations. 

HYDRANTS, H OSE CO N N E CTIONS A N D FlRE PMLS 

The system of o utside hydrants for the use of the owners 
a nd the municipal fire departments is shown in the general 
layout of the building, F ig. r. On Ferry Street there are 
seven fro st-proof hydrant s. E ach has a connec tion for a 
21/z-in. standard fire hose and one steamer. Two more 
hydrants will be installed when the city main is extended 
at an early date. There are a lso three hydrants inside th e 
buildings whi ch were install ed before the impro vement of 
the property. A ll of th ese hydra nts are of the Corey solid 
screen, frost-proof type, wh ich seems to have many advan­
tages for this class of servi ce , a s it is quickly opened, easily 
drained a nd has no sharp turns to cause material losses of 
pressure through fri ction. \:Ve have never known any of 

21/z- in. cotton, rubber-lined fire hose. Two lengths of hose 
are connected directly to the hydrants and two are stored 

FIG. 7.- FlRE E XTIN GU I SHER AND I NSID E ALARi\l nox 

on the upper shelf shown in 
the drawing. T he other equip­
ment includes a Dietz brass 
lantern. fire axes, two 30 in. x 
I Ys-in. play pipes, four Tabor 
spanner wrenches , two ladder 
straps for holdin g hose on lad­
ders, rubber washers and one 
crowbar. 

Hose conections are also 
placed in each building. One 
of these, illustrated in Fig. b, 

shows a reel of 2-in. linen hose 
with a hose pipe and stand se­
cured to the wall. O ne 2- in 
ho se connection is laid out for 
eYery 6000 sq. ft. of floor area. 
As th e buildings are heated in 
cold weather. water can be kept 
on th ese connections at a ll 
times. 

FIG. 8.-THE SPRINKLER ARR ANGEMENT IN THE PAINT SHOP FINISHING ROOM 

For every 2500 sq. ft. through­
out the entire property there 
are apportion ed two fire pails, 
one fi lled with water and the 
other with sand. T he pails 
are pai nted red, with large 

these hydrants to freeze, even in the coldest weather. 
Three other hydrants of the same type placed inside the 

property line are covered with the underwriters' type of 
hydrant a nd hose hou se, views of which are shown in F ig. 
20. Each house is supplied with a 50-ft. length of National 

on the side. 
ered. 

black letters "Fire" stenciled 
T h ey have round botoms and a re kept cov-

CHEMICAL FIRE EXTINGUISHERS 

A s a safeguard against a fire in its early stages, nothing 
surpasses the j udicious and timely use of chemical fire ex-
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tinguishers. "A lit tle fi re is qu ickly trodden out, which, 
being suffered, rivers cannot quench. " Although this par­
ticular protection is not very effective once the fire has 

F I G. 10.-ONE OF THE DRY V ALV ES 

gained great headway, it is surely to be 
commended for use at the start, because 
its mobility permits it to be brought 
to the fi re in a very shor t time. In the 
writer 's opinion, too much significa nce 
cannot be attached to the liberal adop­
tion of this particular appliance. In this 
installation one 3-gal. extinguisher is 
provided for every 2000 sq. ft. of fl oor 
area in addition to a chemical engi ne of 
50 gals. capacity in each building. A 
red glass incandescent lamp is installed 
near each extinguisher to point out its 
location more readily in case of a night 
fire. The fire extinguishers illustrated 
were furnished by the Tea Tray Com­
pany, of Newark, N. J., and the chemical 
engines by the Woodhouse Manufactur­
ing Company, of New York. 

THE SPRINKLER SYSTEM 

tings are of the simplest character, and, where possible, the 
pipes are bent to avoid their use entirely. Hangers of a 
special graduated type are employed so that the pipes are 
easily adjusted for drainage. The horizontal piping is laid 
to a pitch not less than ¾ in. in IO ft. The arrangement 
of heads as shown in Fig. 11 follows what is known as the 
central side feed princi ple. 

The general design of the buildings is very favorable 
to roof sprinkler protection , as all of the buildings are but 
one story high and the bottom chords of the roof trusses 
are only 16 ft. above the floor. Again, the spans are short 
and there is little waste room among the truss members. 
The roof proper is of 2-in. plank over 8-in. channel iron 
purlins, which permits an excellent arrangement for run­
ning the sprinkler pipes clear and free on the bottom of 
the planking between the purlin members. It may be of 
interest to add that the sprinkler heads over the oil fur­
naces in the blacksmith shop are the only ones having a high 
fusing point, as they are arranged for 300 <legs. F. instead 
of the usual 165 <legs. F. 

BUILDINGS. Dry Valves. 

Paint shop................ 7- 6-inch 
l Included 1 

Paint store... . . . . . . . . . . . . . f in paint \ 
J shop. I 

Erecting shop . . . . . . . . . . . . 4--6-inch 
Dry kiln ....... . .. .. . . . . .. None. 
Old machine shop... . . . . . . 3-6-inch 
New machine shop.. . . . . . . 2--6-inch 
Store house .. ... . . . . . . . . . . 1- 6-inch 

f 1 2-5-inch \ 
Car house roo system ..... \ 2-6-inch J 
Car house aisles. . . . . . . . . . . 2--4-inth 

T otals.... . . . . . . . . . . 23 

Heads. 

1,330 

66 

671 
14 

560 
429 
193 

1, 285 

666 

Heads 
per Dry 
Valve. 

233 

168 

187 
214 
193 
322 
333 

5,214 Avg. 226 

Sq. Feet of 
Floor Area 
per Head. 

36.2 

o0.3 
(\ 

59. 6 
68.1 
40.4 
52. 9 
68. 

42.4 

Avg. 44 .5 

The dry pipe sprinkler system installed 
throughout is of the non-corrosive type 
made by the Manufacturers' Automatic 
Sprinkler Company, of New York. All 
sprinkler heads are carried from the roof 
trusses, except in the car house, where 
aisle sprinklers are also used. 

Aisle sprinklers were not requi red in 

FIG. 9.-CH EMICA L ENGI NE AN D F I RE HYDRANTS I N THE P LA NK R OAD 
SHOPS 

the shops, owing to architectural conditions, and an ap­
proved ceiling equipment only was installed. F ig. 8, which 
shows the roof of the finishing room in the paint shop, 
clearly defi nes the arrangement of the sp rinklers. The fi t-

The sprinkler heads and apparatus used in connection -
with them are distributed in the different buildings, as shown 
in the preceding table and also as indicated on the general 
plan of the property, Fig. I. 
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It will be seen from the foregoing table that the layout 
comes well within the requirements of the underwriters, 
namely, that no dry pipe valve should serve over 500 heads 
and that no more than 100 sq. ft. per sprinkler head should 
be allowed. The table also shows that the property is 
divided into twenty-three sections, each supplied by an auto-

yoke flanged valve under the dry valve so the correspond­
ing section may be cut off inside the building as well as 
by the post indicator valve outside. The small pipe in the 
upper right-hand corner has a sprinkler head for the pro­
tection of the enclosure. Since this pipe is also used for 
the air supply from the compressor, a check valve is neces-

~''Drnin g;; t)·1~.Y r~:~~r Valve 
, 2"D rain 

Scale: 2j feet to 011c iuch '- Street Ry. Jou'l'nal 

FIG. 11 -SPRINKLER LAYOUT IN THE PAINT 
0

SHOP OF THE l' UBLIC SERVICE CORPORATION OF NEW JERSEY AT 
NEWARK 

matic dry valve. As this valve was described quite fully 
in the STREET RAILWAY JOURNAL of Jan. 28, 1905, it will 
not be necessary to present another description, but Fig. IO 

is interesting, as it gives an inside view of the valve as 
actually installed at the Plank Road shops. It will be no­
ticed that the valves are housed in wooden boxes provided 
with a door. Fig. IO also shows the outside screw and 

sary. The vertical pipe with angle valve that runs from 
the center of the dry valve is a 2-in. drip to provide for 
thorough drainage once the dry valve is started. The 
small pipe on the left is for determining the condition of 
the water supply, the gage on it enabling the inspector to 
determine the exact pressure necessary to keep back the 
water supply until the dry valve is tripped. It is un-
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derstood, of course, that when a sprinkler explodes the air 
is thus thrown out and the trip of th e dry valve operates 
to permit water to flow into the proper spr inkler heads. 
The trip on the dry valve not only closes the circ uit which 
sta rts the high-pressu re pump, but also sounds a go ng at­
tached to the outside of the dry valve box , and will also be 
wired to sound the main a la rm in the boi ler house. A n 
indicator in the boiler house will 1=oint to the number of 
the dry valve libera ted for servic e, thus notifying the at­
tendant of the exact location of t he trouble. T he fo ur 
compressors used in connection with the dry valves a re 
of the Chri stensen type and located as show n on the gen­
eral plan, Fig. r. Each is supplied wi th an automatic 
gate go,·ernor to insure the balance of the air and the water 
supply. 

MAIN WATER SUPPLY AND HIGH-PRESSURE PUi\IP 

The principal water supply of the sys tem wi ll depend 
upon the regular city mains in conjunction with the dircct­
co nnected, ele ctrically-driven centrifugal fire pump, illus­
t ra ted in Fig. 13. This pump is of partic ular interest, as 
it is one of the first of its kind to be installed in connec­
tion with a sprinkler system under the supervi sion and ap­
proval of the fire underwriters. Although the abili ty of 

I ' I I 

does the wo rk at a reasonable effi ciency, it deserves com­
mendation fo r fire service on account of its simple con­
st ruct ion and easy operation as compared with recip roca t­
ing engines. The P lank R oad pump has a capaci ty of 1000 

F IG. 13.- CENTRI FLTGAL MOTO R-DRIVEN FIRE P UM P 
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FIG. 12.- PART OF SPRI N KLER LAYOUT IN THE CA R HOUSE 

centrifugal pumps to handle large quantities of fluid against 
10\v heads has been utilized for some time, manufacturers 
have only recently developed it to such a satisfac tory stage 
that it ha s met with approval fo r discharging water at high 
pressure. If it can be shown that the centrifugal pump 

gals. per minute a t a pressure of roo lbs. per sq. in. It 
was manufactured by the International Pump Company 
after the specifications of th e Associated Factory Mutual 
Fire Insurance Company, of Boston. It is driven at 920 

r. p. m. by a General E lectric direct-connected 85-hp, 5 00-
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volt motor originally built for the standard speed of 800 

r. p. m., but adapted for the higher speed required for the 
show what happened during a test with four hose lines, 
first when the city pressure of 25 lbs . was applied, and sec-

F I G. H.- A VIEW OF THE FIRE-HOSE STREAMS WITH THE CITY PRESSURE OF ONLY ~5 LBS. 

------- . .,. 

/ 
/ 

cc~~~ 
I _,,, 

FIG. 15.- ANOTHER VIEW OF THE FIRE-HOSE STREAMS, SH OWING THE DECIDED DIFFERENCE WHEN THE PUMP 
HAD RAISED THE PRESSURE TO 100 LBS. 

pump by the insertion of additional resistance in the fi eld. 
The value of this pump is evident from a co mparison 

of the accompanying illustrations, Figs. r.+ and 15, which 

one!, when placing the pump in circuit brought th e pres­
sure up to roo lbs. The difference in the character of the 
streams is too obvious to call for comment. The pump 
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house contains a relief valve set at 100 lbs. pressure which 
has a connection that empties into a funnel-shaped pipe 
connected to the sewer. The purpose of this funn el pipe 

FIG. 16,- 0NE OF THE COMPRESSOR J\IOTORS FOR THE 
SPRINKLER SYSTEM 

is to permit the determination of the qua ntity of waste 
water when the pump is operating. 

Originally it was planned that when a dry va lve t ripped 

connected that when a dry valve trips a solenoid armature 
will operate the starting box of the motor. Thus the 
pumping outfit will be placed on an entirely automatic basis. 

AUXILIARY WATER SUPPLY 

The aux iliary water supply will be stored in a 50,000-

gal. round-bottom steel tank carried on a structural steel 
tower with its bottom I 17 .ft. above the ground. As the 
usual elevation of the sprinkler heads is about 30 ft. , the 
water pressure on the highest sprinkler is about 40 lbs. 
The sprinkler heads in the roof of the old machine shop 
are elevated 50 ft. , giving 16 lbs. pressure, the m1nimum 

F I G, 19.- CHEl\IICAL E NGIN E, HOSE CART AND OTHER FIRE 
EQUIPMENT IN THE FIRE HOUSE 

allowed by the underwriters. It is evident, therefore, that 
the g reater part of the shop is considerable in excess of 
the pressure required. 

l...;-1 • 

-· .,. • --= •1 ~--== n;:..-:.,-: -=----=I , ____ , 
--.r••-"'' ___ , --------· ----

FIG. 17,-FRAMING OF THE NEW 
FIRE TANK 

FIG. 18,- 0NE OF T HE H OSE CONNECTIONS ALONGSIDE THE SHOP BU ILDING 

the foreman in the boiler house would signal from the 
general alarm whistle and then go to the pump room to 
start the machine. To improve on this idea, a Cutler­
Hammer automatic starting box will be installed and so 

F rom F ig. I it will be seen that the tank is connected 
in shunt with the regular water supply, an 8-in. pipe run­
ning from the bottom of the tank. In this pipe are placed 
two 8-in. post indicator valves with an 8-in. swing check 
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valve between them. This arrange­
ment m,akes it impossible for the pres­
sure pump to force water in the tank 
without using a by-pass, consisting of 
a 2,¼-in. pipe. There is also a 3-in. 
overflow pipe extending from near the 
top of the tank to the ground for car­
rying away w_ater that ri ses above the 
required height in the process of fill~ 
ing. A tell-tale shows at all times the 
exact height of the water in the tank. 
To prevent freezing; a r-in. steam pipe 
is carried from the boil er room to a 
coil of brass piping in the bottom of 
the tank. The oth er end of this coil 
terminates in a return pipe whi ch brings 
the · water of condensation back to the 
boiler house. All pipes to th e tank will 
be thoroughly protected from the ele­
ments by a wood covering with air­
gap insulation. This tank is simply an 
auxiliary held ready to furni sh the re­
quired head of water for the sprinklers 
should there be a failure of the regu­
lar water supply. There is also a con­
nection (not shown) between the point 
G in Fig. I to a hose house at the rear 
end of th e machine shop. 

[~~~ -~V•i£• ~-? -•• ~•;.•• • •-~ •~::o•o ••• ·. 
--- - - - ________________ j 

THE FIRE HOUSE 

The fire house is a brick building with 

CROSS SECTI ON LOOKI NG SOU T H 

GROUND PLA N 

~----- 28'.J!l.._-----~ 

GROUND PLA N Street Ry. Journal 

F I G. 21.- PLAN AN D CROSS-SECTION OF F IRE H OUSE 

Street Ry. Jou1·nal 

concrete floors, constructed as shown in the accompanying 
plan and section, F ig. 21. The building is divided by a brick 

wall and fire door into two portions, one of which contains 
the electrically-driven centrifugal pump previously described 
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a nd the other the fire-fighting apparatus of the hose 
and chemical companies making thei r headquarters in this 
structure. T he building is entirely isolated from the others, 
to r educe to a minimum its possibility of destruction by 
fire. The fl oor space is ample, being 25 ft. x 31 ft. The 
large double doors open outward as soon as the latch is 
released. Fig. 19 is a vi e\\" of the section devoted to the 
fire-fighting equipment, which consist s o f th e following: 
O ne \ Vooclhouse fire hose ca rt , including all of the usual ap­
purtenances . a nd 4 0 0 ft. of l\" atio nal standard 2,½-in. cotton, 
rubber-lined fire hose ; one No. 6 55-gal. chemical en gine 
mad e by the \ Voodhouse M anufacturing Company. of 
X ew Y ork, a nd including roo ft. of ¾- in. h ose , ac id 
re ::eptacle an d soda bags : fire axes: cro\Ybars; monkey and 
hydra nt w rench es: Tabor spanner wrench es ; exten sion lad­
ders ; ladder stra ps: fir e hooks; Dietz fire lanterns; coils 
of ,½ -in. rope, and, in fact, a lmost everything required for 
effec tive fir e fighting. 

PRIVATE FIRE DEP,\RL\IENT ,\ NU i\ l.\INTENANCE OF 
EQUlP l\IENT 

A general plan of the sprinkler system a nd the oth er fire 
protec tion apparatus wi ll be placed in g lass-covered fram es 
mounted on the w all s throughout the buildings. A li st of 
general rules r ecently adopted by the managem ent cover­
ing a ll the different properties opera ted by the company is 
submitted below and will be u sed a t the sh ops: 

I NSTR lTCTIONS TO £1\lPLOYEES I N R ELATIO N TO FIRE 
PROTECTION 

(r) IT IS THE PARTICULA R DUTY of all employees of 
this company to use every precaution to prevent the origin of a 
fi re on thi s property. 

(2) IN CASE OF F IRE turn in city alarm at once. Prop­
erties with auxiliary alarm systems should have the same in 
good working order at all times. To operate an auxi liary alarm 
box which has precisely the same effect as turning in an alarm 
from the regular city station, break glass and pu ll down ring. 
\ Vhen you hear th e box buzz it is an indication th at the signal 
is operated. If you do not know where the city fi re a larm box 
i~ located look at placard defining its location. In case th ere 
is no auxiliary or city ala rm box on the property, go to the box 
located as indicated on this card. 

(3) CHEl\IICAL FIRE EXTINGUISHERS should be 
placed judiciously and com·eniently about the property. The 
extinguishers must be kept clnrged and a record of same written 
on card attached. \Vhen not in actu al service for nine months. 
they are to be recharged. In freezing weath er extingui shers 
must be kept in a warm place and retu rned to their original lo­
cation just as soon as weather permits. 

(4) FIRE PAILS that a re placed in pairs. In freezing 
season salt is to be added to water pail or water is to be sub­
stituted with sand. It is imperative that pails a re not used for 
any other purpose than for fire. Pail s are to be painted red and 
be careful that the side upon which the word "Fire" is stenciled 
in black letters is in sight. In ext reme weather, when there is 
any danger of the salt water freezing, sand should be substituted 
and the water replaced as soon as weather conditions permit. 
In exposed places a permanent box fo r the protection of sand 
pails will be provided. 

~S) FROST PROOF FIRE HYDRANTS are to have 
wrenches always in place and hose and nozzle attached to hy­
drant. Hose to be neatly stored on rack or reel. Hydrants :i re 
to be clear from all encumbrances, so that it is possible to put 
them in use at any moment. A wheel may be substituted for a 
wrench, but if wrenches are attached it should be in some 
method so that they cannot be removed. 

(6) INSIDE STANDPIPES AND CONNECTIONS are to 
be guarded against fr eezing by turn ing off water below th e 
ground line and whenever water is thus stopped a placard is to 
be placed at connection with these words, "Turn on valve a t 
--------" Standpipes are also to be connected up 
with hose line and nozzle, which is to be stored on reel fastened 
to the wall. All hc.se and hydrant equipment shou ld be tested 

at least every two weeks. after which equipment is to be care­
fully drained and restored to i~s usual position. 

( 7) OILS AND OILY WASTE or simila r inflamm"able ma­
terial should be stored in fire-proof oil house, oily waste being 
placed in st rainer tank. No oils, grease or similar inflammable 
material allowed on property except in small quantit"es that are 
to be immediately put into se rvice. 

(8) CLOTHING, especially grea sy ga rments of employees, 
mu st not be stored about the building, but retained in regular 
lockers provided for that purpose, and even in locker s clothing 
should not be retained there for a long period. and only such ar­
ticles of wearing apparel as a re regularly in use. 

(9) ASH CANS-Floors on all property mu st be kept rea­
sonably neat and clean. Ash cans shou ld be empti ed daily. 
Oily particles of waste, scraps , car sweepings, etc., are to be 
promptly placed in the regular can provided for that purpose, 
so tl~at none _of the d~bris is lying promi scuously about the 
premises. 

( 10) BOILER PLANTS to be carefullJ inspected, and it is 
important to keep the boiler room clean and tidy in appearance, 
so that ashes do not accumulate. Ashes shou ld not be left under 
grate until the burnt fu el comes in contact with bottom of grate 
bars. Ashe5 should be removed from under boilers once everv 
tweiYe hours. · 

(II) WIRING. The wiring fo r trolley and lights should be 
systematically examined so that no live circuits are uninsulated 
or in contact with inflammable material. P ortable lights are 
not to be used, except in special instances, extension incan­
descent lamps that have well insulated cords and globe protected 
with guard~ m::iy be in se rvice. 

( 12 ) TROLLEY POLE must be pulled down as soon as the 
car is placed in the house. 

( 13) CAR FIRES mu st be started outside of house. When a 
car is coming into a house it is to have fire extinguished before 
entering building and the refu se placed in ash cans. Cars 
having hot water hea ters are to have fire s banked before enter­
ing car house. 

( 14) SPRINKLING SYSTEMS to be systematically in­
spected daily, records made of ai r and water pressure of dry 
va lves. height of water in tank, temperature, etc., so that the 
arrangement is properly maintained. 

( 15) vV ATCHMAN'S CLOCKS are to be carefully exam­
ined each morning, taking special notice to see that the cards 
have been properly punched at the respective stations. 

( 16) OFFICIAL HEAD in charge of property will conduct 
a regularly outlined fire drill at least once a month. 

GENERAL PROCEDURE IN CASE OF FIRE 

Should a fire be discovered before a sprinkler opens, an 
alarm will be turned in from a fire box. Jhis will give an 
automatic signal to the boiler house engineer, who will im­
m ediately sound an alarm on the large air whistle. The 
number of whistle blasts will_indicate the building where the 
fire has been discovered. Should a sprinkler open first, the 
tripping of the corresponding dry valve will send a similar 
sig nal to the boiler house . Electrical push buttons will 
be installed also in each building and other points about 
the premises, from any of which a person discovering a 
fire ca n operate the alarm whistle by closing the circuit. 

O n e m a n will be in direct charge of all the fire appa­
ratus, his duties being confined strictly to this feature of 
the in stallation. H e will register daily the water pressures, 
air pressures, and make ~imilar records on appropriate 
bla nks. He will a lso make repairs, but should he di scover 
defects which h e cannot correct alone, arrangements will 
be ma de to secure the proper means at once. 

I'Rl VATE Fll{E DEPAl<.TMENT 

Charles E. Remelius, superintendent of rolling eqmp­
m ent, who has charge of the Plank Road shops, is now or­
ganizing a private fire departm ent, consisting of six com­
panies in all. There will be three local companies for the 
paint, erecting and machine shop buildings, respectiveiy. 
with headquarters at the hose house, shown in rear of 



STREET RAILWAY JOURNAL. 947 

property as laid out on the drawing ; also a general hose 
and chemical company, with headquarters at the main fire 
house. The two general companies respond to all alarms, 
while the local companies respond only to alarms that 
designate the particular building to which they are as­
signed. 

In accordance with the suggestion of the fire under­
writers, the private fire department will be drilled at regu­
la r intervals and also u nexpectedly to test it s readil)ess. 
This department will be headed by the general fo reman as 
acting chief. and the respective foremen as captain s·. 

DESIG N OF THE FIRE-PROTECTION SYSTEl\I 

Bruce E. Loomis, manager of the Underwriters· El ec­
trical Inspection Bureau of New York. represented the un­
derwriters in co-operat ing with the company in arranging 
the protection of the property, and the complete insta ll a­
tion was subj ect to his approval. ___ ._. ____ _ 

NEW ENGLAND STREET RAILWAY CLUB 

T he last New E ngland Street Railway Club meeting of 
the season was held at the American House, Boston, on the 
evening of May 23, President H enry C. Page , of Sp ring­
field, being in the chair. The speaker was P. F. Sullivan, 
president of the Boston & Northern and the Old Colony 
Street Railway Companies, his subject being the Public 
Relations and Investment Sides of the Street Ra il way Busi­
ness. 

Mr. Sullivan pointed out that good operation, important 
as it is, is not enough to insure business succes s in street 
railway work. T he broade r obligations of the company to 
the public and the invested capital must 2. lso be full y con­
sidered. He discussed the hi story of charter legi slation in 
Massachusetts from, 1864 to the present year, emphasized 
the efforts of local boards of aldermen and selectmen to 
coerce th e compan ies into making a ll sorts of unprofitab le 
concessions, and dwelt upon the advantages of the later 
laws which place the fina l jurisdiction in regard to loca­
tions and alterations of locations in the hands of the Mass­
ac husetts Railroad Commission, calling attention, however, 
to the great burdens of the excise tax whi ch was imposed 
in the legislation of 1898. Last year the Massadrn setts 
street railways paid $3,550,000 in dividends and $r ,923,000 
in taxes, or over $1 in taxes for every $2 paid in dividends. 
The public clamors fo r additional street railway taxation, 
yet in the last year street railway companies were taxed at 
the rate of $14.87 per thousa nd par value of stocks and 
bonds, and the average tax rate of the State on all property 
was $16.ro. T his shows that the street railway is in no 
clanger of escaping the tax gatherer. The public is ·en- . 
titled to everything fa ir and reasonable, hut unfortunately 
the public does not stop here. It makes many companies 
r,ay for the privil ege of losing money. Franchi ses in Mass­
achusetts are, in a sense, perpetual ; but they are not ex­
clusive, and there is a broad difference bet\.veen such a 
franchise and a limi ted fra nchise which is exclusive. 

Touching upon the lar g-e develnpm ent of street rai lways 
in Massachusetts, Mr. Sulli van stated that there is now in 
the State l mile of troll ey track for less th an each 3 square 
miles of territory, against 17 sq uare miles in New York 
State and 15 in Pennsylvania. There is in l\fa ssac husetts 
I mile of track for eac h 1200 inhabita nts. \Vhat this de­
velopment means in invested capital may be apprec iated by 
the fo llowing figures: 

\ 

In 1865 there were 137 miles of stree,t railway in Mass­
achusetts; in 1885, 376 miles, or an increase of 174 per cent. 
During this period the income increased 233 per cent, show­
ing better earnings per track mil e, and the investment in­
creased 200 per cent. Between 1885 and 1905 came the 
development of electric traction. Trackage increased 640 
per ~ent, or fr om 376 to 2777 miles; incom.e increased only 
420 i:: er cent , showing a reduction in earnings per track 
mile, and the investment increased 900 per ce nt. The rat io 
of capital to income, expressed in terms of th e investment 
needed to take in $1 of income, was as $3 to $1 in the 
period between 1865 and 1885, but betwee n 1895 and 1905 
it rose to a ratio of $5.50 to $r. Mr. Sullivan paid a 
strong tribute to th e courage of H enry l\1. \Vhitney and 
his associates in th e \i\!est Encl Street Railway Company 
in 1888~9, ,vhen that co mpany changed fr om horse to elec­
tric trac tion 0 11 a large scale, stating tha t if the great ri sks 
which capital then took had pro Yed fa ilures, it would prob­
ably have reta rded the growth of elec tric t raction by twenty 
years. 

Operating men poin ted out that the operat ing rati o was 
So per cent with horses and Co to 65 per cent with elec­
tricity, but they oft en overlooked the inves tm ent neces­
sa ry to prod uce thi s resul t. Of the leading ten companies 
in :.\i assachu setts, th at do 90 per cent of th e whole trolley 
business, one of th e bes t compani es has very low car-mile 
earnings. Inco me per ca r-mil e is not the only point, but 
capital must be consiclerecl as we ll. Higher speed opera-
tion means hig her running expenses, except in wages of 
car men, and there is no escape from thi s conclusion. For 
purposes of compari so n merely, Mr. Sullivan cited two 
large rnmpa nies in the State, showing the results of an 
analysis of their operating fig ures. Company r has an in­
vestm ent of $55,000 per car operated, and Company 2, 

$236,000. T here is no water in either company. No. 1 has 
a power station investm ent of $8,400 per car operated, and 
N o. 2, $37,000. The operatin g ratio of N o. I is 71 per cent, 
of No. 2, 51 per cent. No. 1 earned from 7 to 8 per cent 
divid ends, and N o. 2 made a showing of 6 per cent; but 
whil e N o. l expended 22 per cent of its in come in main­
tenance and of thi s L.J- per cent in track maintenance, No. 
2 spent but 13 per cent of its income in maintenanc e and 
hut 3 per cent O il track upkeep. The ra tio of capi tal to 
income was as --1- to l with Company 1 and as 7.5 to 1 with 
Company 2. 

Speaking of hig h-speed opera tion, Mr. Su llivan stated 
that fa ster running saves ca r men's wages, but other ex­
penses tend to increase about in proportion to th e speed. 
Power increa ses and the inves tm ent to produce that power 
ri ses. Car maintenanc e also goes up. The m ere cost of 
power in th e case of Company 2 was 2.5 tim.es tha t of Com­
pany l, and yet coal was about th e same in pri ce per ton 
for each one. The ratio of capital to income is stro ngly 
illu strated by th e figures of las t year in ivb ssachusetts. 
Of th e tot al trac k 111ilec1ge 46 co m p nies owned and operated 
760 miles , and th ese compa nies regi stered a total deficit 
of $122,500. The ratio of ca r ital to income was as $8.35 
to $1. \ Vhen thi s ratio reac hes $20 to $ r . and even higher, 
as it sometim es do es, receiverships wil l come. N o State in 
th e Union, no conntry in the world, has such frequent 
tran sportation se rvic e as Massoic lmsetts. Interurban roads 
mu st take care not to fa ll into the same pitfalls whic h have 
beset some o f the surface street car lines. The operating 
conditions mean heavy capita l as compared with the open 
country and less frequent service of the \ Vest. 
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THE STREET RAILWAYS OF BUENOS-AIRES, 
ARGENTINA 

(F R OM OUR SOUTH AMERICAN CORRESPONDENT) 

T he conversion of the old horse tramway lines of Buenos­
Aires to systems of modern electric railways has taken 
place, and is taking place with such rapid strides in this 
great city of the south t hat informa tion on the subj ect 
soon becomes obsolete. T his a r ticle , therefo re, is written 
to keep the r eaders of the STREET RAILWAY J OURNAL up to 
date in this matter , giv ing them the most recent statistics 

distanced the improvements and extensions in railways, 
port works, warehouses and all other devices for con­
trolling it to such a n ex tent that we find the steam rail­
roads of the country utterly inadequate to handle the work 
through shortage of locomotives and rolling stock. Re­
cently some lines have been so congested as to call for the 
intervention of the national ,government, prohibiting the 
further shipment of goods over these routes until the freight 
blockades were cleared. 

At the port works we find the spacious and splendidly 
desig ned docks completed but a few years ago, and then 
thought large enough to handle the business for many years 

PLAZA :i\IA YO, BUENOS-AI RES. VI E W, T A K E N FROM GO VE R NM E N T HOUSE 

as to the great volume of business the street railways are 
doing here, the way their bu siness is conduc ted, the style 
of cars in u se, the various types of co nstruction employed, 
and such other data as may prove of interest. 

By fa r the great maj ority of people in th e United States 
have no idea that some 1200 miles below the equator 
there is a lar ge, busy city, exceeded in population by only 
three cities in their own country, namely, New York, Chi­
cago and Philadelphia. Buenos-Aires has passed the 
million mark, the latest municipal stati stics showing it to 
have a population of about 1,0 8 4 , II3. K eeping pace with 
the populati on, the volume of business done, not only in 
the city but also throughout the entire country, has so in­
creased from year to year that to-day it has entirely out-

to come, already far too small. T hey are so crowded with 
shippi ng t hat many steamers are compelled to anchor for 
weeks at a time in th e Roads (as the outer harbor is called), 
awaiting an opportun ity to enter th e docks to discharge 
their cargoes. T his is true not only of Buenos-Aires, but 
of the other th ree g reat ports, at Rosario, Bahia Blanca 
and La P lata. 

What is t rue of the general mercantile situation is also 
t rue of the street railway lines. Crowded though the 
center of the city is to-day with trolley and horse cars fol­
lowing each other in rap id succe~sion, yet they are totally 
insuffic ient to carry t he people. P erh aps this is due in a 
great measure to the use of the "Completo" sig n, di splayed 
by the motorman of a car when all the seats are occupied, 

\ 
\ 
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no standing or strap-hanging being permitted. At the 
present moment there is an agitation on foot to aboli sh 
this relic of horse car days, humane and proper at that 
time, but out of place with up-to-date electric cars. If 
this succeeds, it should increase the carrying capacity of 

to solve. It has not enough streets or surface cars to handle 
its population properly, and there is much talk of having 
to build subways such as exist in New York, London and 
Paris. The nature of the soil is such that this can be 
easily done, as far as excavation is concerned, and the prob-

e ---Powe r Houses 
o- --Sub-stat ions 
.,;---c a r House s 

.,.. l 

--- Proposed Subwaf 

!<kale = I :10.,; .nnn 
~{ ½ 1/4 

tJ/rcct Ry. Jm,n,al 

l\IAP OF DUENOS-AIRES, SHOWING ALL TRAMWAY SYSTEl\lS, ALSO l'ROl'U SED SUD WAY 

the present system by at least 20 per cent. Even this 
change in practice would not suffice, and it is almost im­
possible and unsafe to run cars on a shorter headway than 
is now done in the business district. As can be seen by 
the map, every street is taken u p, with a car line, the only 
exceptions being Calle F lorida and the Avenida de Mayo, 
in the center or business part. Buenos-Aires is to-day 
confronted with the same problem that New York has had 

abilities are that it will be clone in the near future. The 
dotted lines on the map show th e proposed route of one of 
these subways under the principal avenue of the city. It 
would connect one of the large ra ilway stations with the 
port, making it ea;;y for passengers coming in from the 
country to reach the steamers, and vice-versa, besides bring­
ing the suburban towns of F lores, Liniers, Merlo, Itu­
zaing6, and many others, into close comm,unication with 
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the city. As another wide cen tral ly located avenue has bee n 
sugges ted to cross the present one a t r igh t angles with a 
crosstown subway its entire length, travel to a lmost any 
quarte r of the city woul d he made comfo rtable and ex­
pedit ious. 

T he nar rowness of the stree ts ge nera lly prevents double­
t racking them. except in some of the wide ones, such as 
Call ao, E ntre R ios, Las H eras . Santa Fe, Alm iran te Brown, 
Paseo de Julio, Paseo Colon, l\J ontes cle Oca, and perhaps 
one or two more. A ll cars in passing th rough streets keep 
to the left-hand curb in confo rmity with the muni cipal 

17, or J'.\ o. 5, and so on , instead of the street car gomg 
west, eas t, north or south. ~lore than half the t ime- he 
will not know anything about the po int s of the compass. 
L itt le pocketbooks are printed by the compa111es, giving a 
map of each route, showing the streets covered by it, and 
arrows point the direction the car goes in the various 
streets. T hese pocketbooks also contain th e ti me table of 
the vari ous rou tes , ra te of fa re, color of the ni gh t signals 
and other useful info rmati; n. 

T he cars a re of diffe rent ty r, es, such as closed, semi­
co nverti ble, open and doubl e-deck cars. All are equipped 

\ ' IE \\' L OO K I:\'G \\' EST F R O:\I TH E PRE N"S A B U ILDI N G .\ L ONG T II E A\' EN" I D A DE MA YO 

regulations. Some are still running in the wrong direc­
tion. hut the~e wi ll be changed as qu ickly as convenie nt . 
The changing of these car rn ,ltes and direct ion of run­
ning has led to a g reat amount nf co nfusion, even to the 
every-day rider. an d all ,Yi ll lJe gla<l when the thing ic; 
finally sett led. These car route.~ are desig nated by colored 
~igns with numbers pain ted on t hem placed over ~he front 
and rear hood s, plainly visible from a long di stance by <lay 
and illuminated elect ri cally at night. Though these cars 
also carry dash signs, gi ving the names of the streets 
through which they pass, few. if any, of the regular riders 
read these, as they know by the roof numb er just where 
it goes. The stranger inquiring whi ch car to take to reach 
a given destination is, therefore. to ld to take No . ro, or N o. 

with Consolidated fenders. Illust rati ons of th ese types, 
with their hood numbers in posit ion. and data as to the 
motor equ ipment, are cont'l ined in thi s article. T he con­
t rast between the old-time horse car and the modern t rol­
ley is mo st marked. Some of t he fo rmer are st ill ru n­
ning , though they will soon be a thin g of the past , and we 
wi ll no longer he'.lr the ear-pi ercing shri eks whi ch the 
dri ver of a horse car makes on a "corneta ," or cow's horn 
made into a t rum pet, as he approaches a corner. l;'he vi s­
itors to Bueno s-Aires, particularly those who have known 
the city in form er days, will mi ss these quaint old sounds, 
fo r , ear-p iercing as they generally are, there are some 
" cocheros" who a re veritable arti sts in the handling of these 
horns and capable of producing som~ very tuneful melodi es. 

t 
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With their exit will go a relic of old Buenos-Aires and a 
lot of the quaintness and romance one is apt to assoc iate 
with South A merican countries. 

There are no separate power stations in Buenos-Aires 
to-clay, the entire supply of electric current for railway and 

l 

cations are pre1~ared, and orders already closed for some 
of the mac hinery. From this station current at high po­
tential will be carried to the suburban plants now operated 
by steam po,, er, making sub-stations of them in future. 
As coai costs close to $10 gold per ton at these suburban 

THE SOUTH SIDE OF DllENOS-AIRES .\ S SEEN FROi\I '1HE TOP OF THE PREl\'S.\ DUILDIK t; 

lighting work ' being in the hands of o ne company. the 
Compailia Alema na Transatlantica de E lectricicbd, whi ch , 
as the nam e impli es, is a German concern. T he di stribu-

plants. th e centralizing of the coal-consuming devices un­
der one roof an d near the seaboard :,houlcl effect a great 
eco nomy. In aclclitinn, the Rural Tramways are building 

A CAR ON THE LA CAPITAL LINE PASSIKG THE GOVER NMENT HO USE 

tion of the railway current is divided among fiv e power sta­
tions at present, though there will soon be a sixth in opera­
tion, as the company is to erect a large station in the Dar­
sena _Sud. This sta tion will be of 100,000 hp to 120,000 hp, 
and will be equipped with turbines. All plans and specifi-

a station of 2250 kw output for handling their lines when 
completed. This station will not have any con nection with 
those of the German company. Some views of these power 
houses are shown in the acco mpanyi ng illustrations. 

The output of t hese stations for January, 1907. which , 
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span wire with rosettes in the building 
walls is the only method possible in the 
narrow street s. O n most of the wide 
streets ornamental center pole construc­
tion is employed, while on some others 
it is both span and bracket work. Guard 
wires are compulsory. The average 
weight of rail used, which is all of the 
grooved type, is about 87 lbs. per yard, 
though there is some heavier. It is all 
laid on concrete foundations, bonded, as 
a rule, with compressed or pin-driven 
copper bonds, though some lines have 
plastic bonds and others cast and ther­
mit welded joints. Pavements vary, 
some being granite blocks, some 
asphalt, but the majority consist of 
wooden blocks on edge. 

Nearly all feeders in, the center of the 
city are underground. Some of the 
original installations, however, still 
maintain the overhead system, which is 
anything but ornamental. 

I NT E RI OR OF THE BO CA STATI O N OF THE GERMAN 'f RANSATLANTIC 
E LECTRI CITY CO MPANY, B UENOS-AIRES 

In track work there is a tendency to 
drift away from the manganese steel 
centered frogs and switches, using in-

of course, does not include the Rural station, was 1,225,-
820 kw fo r lighting and 708,448 kw fo r power, exclusive 
of tramways and public lighting work. T he tramway con­
sumption of power for the same month amounted to 3,788,-
244 kw. The cost of cur rent fo r lighting is 13'¼ cents per 
kw-hour, and for power 7 cents per kw-hour, all in gold. 
A ll of these power sta­
tions a re steam driven, 
some with turbines, but 
the great maj ority with 
reciprocating engines. 

I t may be that some 
day in the near futu re, 
when the economical 
t ransmission of power 
to distances up to 1000 
miles can be counted 
an assured and t ried 
fact, Buenos-Aires, as 
well as R osario and 
other cities of the A r­
gentine, will be obtain­
ing thei r power fo r 
lighting and tramways 
from the famous Falls 
of Iguazu, situated in 
the north east corner of 
the R epublic. These 
falls are much larger 
than N iagara, having a 
width of 2 km and a 
depth of 70 m. , with 
an abundant supply of 
water all the year. 

stead built-up pieces made of regular 
rail sections, which seem to be giving good results. Many 
of the lines use trailers, the trailer generally being a work­
man's car. The space b; tween the trailer and motor car is 
guarded by a fender of special design to prevent the peo­
ple who alight from the motor car being hit by the trailer. 
N o registers are used, as the conductor sells tickets. The 

For the overhead 
construction, iron poles 
are used wherever pos­
sible, while in the cen­
ter or business section 

I NTERIOR VIEW O F THREE-PHASE STATION, CORNE R MONT E VID EO AN D PASE O DE JULIO, 
OPERAT ED BY THE GERMAN TRANSATLANTIC E LECTRICITY COMPANY 
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average fare is ro cents paper (4.2 cents U. S.) for distances 
in the city proper, whereas higher rates are charged to the 
outlying sections and suburban towns, in which case trans­
fers are given. Cars, as a rule, are equipped with cane 

TYPE OF RECENTLY CONSTRUCTED SUB-STATION ON THE 
PASEO COLON, BUILT BY THE GERMAN TRANSAT­

LANTIC ELECTRICITY COMPANY 

EXTERIOR VIEW OF THE A. C. STATION OF THE GERMAN 
TRANSATLANTIC ELECTRICITY COMPANY 

EXTERIOR VIEW OF THE GERMAN TRANSATLA NTIC ELEC. 
TRICITY COMPANY'S DIRECT-CURRENT STATION 

seats and backs, of the 
throw-over type, and 
are clean and neat. 

EXTERIOR VIEW OF THE THREE-PH ASE STATION, CORNER MONTEVIDEO AND PASEO D E J ULIO, 
OPERATED BY THE GERMAN TRANSATLANTIC ELECTRI CITY COMPANY, BUENOS-AI RES 

In the table of statis­
tics attached to this 
article only the princi­
f)al lines now in opera­
tion in the heart of 
B u e n o s - Aires are 
given. T here are a 
number of others either 
in course of construc­
tion or projected, some 
of which will operate 
in the city proper and 
others run to the sub­
urbs. T he most impor­
tant of the former is 
the Tramway Rural, 
whose name is men­
tioned in the table as 
a horse road, the statis­
ti cs being those of 
horse operation. This 
system has been almost 
completely c h a n g e d 
over to electric, the 
fi rst branch having 
been opened to public 
travel on March r r of 
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CEN"TR.\L CAR HOUSE OF ANGLO-A RGEN TINE COl\l PANY 

this year . . \Vith the completion of this com­
pany's lines, the old horse traction will dis­
appear forever from this city's streets, with 
the exception of a few non-important short 
branches of other companies, none of which 
is in the business center. 

tion, having fewer breakdowns, than the Gen­
eral Electric equipments originally installed 
on the Bright and L a Capital lines, respect­
ively the first two to be built. Many of the 
original parts of these first motors are still 
doing daily service, and, from all appear­
ances, will continue to do so for some time 
to come. What is true of the motors is also 
true of the cars furnished these original lines, 
for after ten years of wear and tear carry­
ing a population that is not of the elite, as 
the city lines are accustomed to carry, they 
are in far better condition to-day, both as 
regards looks and durability, than many of 
the more recent ones and cost much less for 
maintenance. 

Of these lines not mentioned in the table, 
there is the Quilmes Brewery line, a private 

The Lacroze (Rural) Tramways will us e 
\Vestinghouse motors on their cars, while the 
:P ower house apparatus is all of the General 
Electric Company's make. These \Vesting­
house motors will be the first to be used 
on any of the city tramways, all the others 
being of European or General Electric man­
ufacture. Experience with the European 
versus the American motor during the past 
ten years-for it is just ten years ago since 
the first electric railway was installed in 
Buenos-Aires-has pretty well demo nstrated 
the fact that there is not a line in this city 
to-day costing less for maintenance of mo- . 
tive power. giving all-round better satisfac-

THE FLORES CAR HOUSE OF THE ANGLO-ARGENTINE 
TRAMWAY COMPANY 

L\S HER.\S CA R HOVSE OF GRAND NATIO NAL COMPANY 

electric railway running from 
the city to the brewery at 
Q uilmes, and owned by the 
brewery people. Entering the 
city by the Barracas Bridge, it 
runs over leased city lines to 
various distributing stations in 
Buenos-Aires. 

Another line in course of con­
struction is the Tramways Elec­
tricos del Sud, which is destined 
to run from the Plaza de Mayo, 
in the center of the city, to Bar­
racas, Lanus, Banfield, Lomas, 
Temperly and Adrogue, the 
last named being about 12 to 
14 miles south of Buenos-Aires. 
All of these points are on the 
main line of the Great Southern 
Railway, except Adrogue, which 
is about 1¼ miles from Tem­
perly. As the Great Southern 
1s the Pennsylvania of the 
South, as far as size is con­
cerned, and as this pro r;osed 
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CAR OF GRAND NIATI ONAL COMPANY 

CAR OF BUENOS-AIRES ELECTRIC TRAMWAY COMPANY 
AT COR NER OF CORDOBA AND RIO BAMBA STREETS 

CA R O F BUENOS-AIRES & BELGRANO COMPANY AT CORNER 
OF RIVADARIA AND SAN MARTIN STREETS 

ANGLO-ARGENTINE AMERICAN SINGLE-TRUCK CAR 

CAR OF LA CAPITAL COMPANY 

CAR OF METROPOLITANO COMPANY 

ANGLO-ARGENTINE SINGLE-TRUCK CAR 
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TABLE OF STATISTICS 

Anglo 
Argentine 

La 
Capital 

Gran 
Nacional 

La 
Neuva. 

I 

Buenos-Aires 
Metropolitano and Belgrano. 

T ramway I 
Electrico de 

Buenos-Aires. 

Tramway 
Rural. 

F.C.C. 
Argentine. T otal. 

Kilometers electric.. 157. 944 

Kilometers, horse... . 8. 034 
Number of cars... . . . Elec ..... 707 

Horse ... 85 
Cars in daily sen-ice. . Elec ... .. 535 

Horse .. . 2 
Make of cars ... ..... St. Louis and 

D ick Kerr. 

55.514 

2.899 
Elec ... . . 93 
Horse ... 40 
Elec ..... 66 
Horse... 2 
Brill &Dick 

Kerr. 

Style of cars.. . . . . . . . Closed.. . . . . Double deck 
and closed. 

C\Iotor equipments... A. E. G and G. E ...... . 

81. 666 

8. 000 
E lec ..... 342 
H orse ... 70 
E lec ..... 1-15 
Horse ... 15 
Dick Kerr & 

Co. 

Closed ..... . 

Included in 
Gran Nat'!. 

32. 900 

E·1;~:. :: : . !io 
Ei;~ .'. : : : . i;5 
Ge'r~~~:::: 
Closed ..... . 

A.E.G ... . 

57 . 758 

E'i;~ :. ::: i84 
E·1;~:.: :: ioi 
i3~i1i," :s~~~;;, 

& Smith, 
D ick Kerr. 

Closed and 
open . 

G. E . and 
Dick Kerr . 

35 . 933 

Ei;~:.:: : . 85 
E'i~~.'.: : :· 58 
j;~k;~~ .. & 

Sharp, Dick 
Kerr. 

Closed and 
open. 

G . E . and 
Dick K err. 

42 . 094 

ii~r~~::: iii 
ii~r~~:: : ioo 

Closed and 
open. 

·· · ···· ·· · · Horse . .•.. 2 
..... .. ... . 
Horse.. . 2 

Closed .. .... 

421. 715 

62 . 327 
E lec .. .. 1,501 
Horse .... 374 
E lec .... . . 966 
Horse .. .. 121 

Dick Kerr I 
Brakes. . . . . . . . . . . . . R heostatic. . Hand ...... . 

GE and 
Dick Kerr 

H and .. .... . . . . . . . . . . . Rheostatic .. Electric <life. E lectric disc. 
Paper. Paper. Paper. 

Gross earnings, 1906. $9, 161,8 12 $2,017,449 
Paper . I 

$3,526, 175 . . . . . . . . . $1,171,432 
Paper. 

$2, 194,378 
Paper 

$852,830 
Gold. 

$9,014,2 10 
:-{et earnings ....... . 
Car miles run, 1906.. . .. 
Pass'grs carried, 1906. . .. ... .... . 
Passengers carried in 

January, 1907 ..... 
Gross earnings for ' 

January, 1907 ... .. 
Authorized capital .. . 

7,556,630 
Paper . 

$7 4.5,028. 65 
£2,900,035 

2,061,969 
Paper. 

$193,863.88 
£1,400,000 

3,1 39,91 3 
Paper. 

$317,557 . 41 
£625,000 

Not obtain able . 

trolley will parallel it a lmost a ll the way, a keen com­
petit ion can be looked fo r, fo r a whi le at least , the result 

1,600,93 1 
Paper. 

$187,102.98 
£ 850,000 

729,538 
Paper. 

$79,975.76 
£250,000 

1,302,771 
Paper. 

$140,768 .50 
£875,000 

200, 689,354 

Gold . 
$747,138 . 60 

well-populated towns. It would be naturally a sum.mer 
road and should count on a good business from November 

to A pril. 
At the time thi s article is 

written, a large fire has just 
occurred in the erecting and 
repair shops of Boeker & Com­
pany, of this city, who do most 
of the assembling of new and 
repair old cars for the various 
tramway lines. Among the 
cars in these works at the time 
were a large number of new 
Lacroze electric cars that had 
not yet been put in service, 
some erected, some partially 
so, and a number still unboxed. 
In all, they lose about thirty­
seven new cars. The Quilmes 
Brewery line also loses some 
cars. 

CAR OF ANGLO -A R GENTI NE CO MPA N Y Advertising signs are fre­

of which will be watched with interest. Was this line 
being equipped with the long, well-furnished, high-speed 
interurban cars so common in the U nited States, 
of short 28-ft., comparatively slow-speed cars, 
like those in use on the city lines, it would 
have a much better chance of accomplishing 
its aim. To compete fo r suburban business 
with this large steam system a trolley system 
must, first of all, be cheaper, give a more fre­
quent service, and make the distance in about 
the same or better time. T his cannot be do ne 
with small cars or the use of low potential 
current as a motive power. 

A high-speed, up-to-date line is projected 
from Buenos-Aires to La P lata, the capital 
of the P rovince of Buenos-Aires, and distant 
from this city about 30 miles. I t is proposed 
to run these cars at roo km ( 62 miles) an 
hour. 

Still another high-speed line is projected 
from Belgrano (now a part of Buenos-Aires) 
to the Tigre, a well-known summer resort on 
the Lujan River, that would also parallel a 
-=; team road and pass th rough a number of 

instead 

quently used on the outside of 
the cars, as 1s done in London, Berlir. and Paris, but 
which are seldo m seen in the United States. In addi­
t ion, the interior of the car is generally used for this 

TRAIN O F AN,GL O-ARGENTIN E COMPANY 
• 
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purpose, as 1t 1s in cars of American electric railways. 
In the United States, when cars get bunched on a double 

track system, the inspectors are accustomed to turn some 
back, using the first convenient 
cross-over for that purpose to 
cover the road and keep up 
something of the regular sched­
ule. This is not practiced in 
the streets of Buenos-Aires, be­
cause of the excessive red tape 
necessary to accomplish it and 
the interference of the municipal 
authorities. The result some­
times is that great numbers of 
cars belonging to the same line 
are going in the same direction 
more than half of them empty, 
while the return part of the sys­
tem is uncovered, greatly to the 
disgust and loss of patience on 
the part of the traveling pub­
lic and the frequent missing of 
train connections. 

The ample financial backing announced of the company in­
sures the consummation of its plans. The headquarters of 
the company are in Brussels, and its capital stock is 65,000,-

If the present plans are con­
summated, the existence of a 
large part of it, if not all of 
the independent lines in Buenos­
Aires, will soon be a matter of 
history. This will be brought 
about by the organization of the 
General Buenos-Aires Tramway 
Company (Compania General 
de los Tranvias de Buenos­

A PART VIEW OF IGUAZU FALLS, WHICH ARE 2.5 MILES WIDE AND 230 FT. HIGH. IT 
IS POSSIBLE THAT THESE FALLS WILL SOMETIME BE USED TO OPERATE 

THE TRAMWAY LINES IN BUENOS-AIRES 

Aires), a Belgian corporation, whose announced purpo se is 
to consolidate all of the street railways in Buenos-Aires. 

CAR Of GRAND NATIONAL COMPANY 

ooo francs . Of this 65,000,000 capital stock 45,000,000 have 
already been subscribed. The remaining 20,000,000 are 

reserved to retire the roo,ooo franc s common 
stock of the A nglo-Argentine Company. The 
directors are J. Allard, of Brussels; Eugene 
Baelde, of Brussels; Chevalier de Bauer, 
president of the Bank of Paris and the Neth­
erlands, Brussels; R. Boulvin, director of the 
Parisian Street Railway Company; L. Cassel, 
banker, Brussels; Ch. Cicogna, president of 
the General Belgian Company of E lectrical 
Enterprises; Viscount de J onghe, director of 
the General Company .of Light Railways; V. 
Fris, Senator and president of the Interna­
tional Bank of Brussels; J. Hamspohn, di­
rector of the A llge·meine Electricitats Gesell­
schaft, of Berlin; D. H einemann, manager 
of the Financial Company of Transportation 
and Industrial Enterprises, of Brussels; Leon 
Janssen, president of the Brussels Tramway 
Company; M. Lazarus, manager in London 
of the National Bank of Discount of Paris; 
J. Lowe, director of the Allgemeine E lec­
tricitats Gesellschaft, of Berlin; H. Monnon, 
assistant manager of the Brussels Bank; W. 
Mueller, of Berlin; 0. Oliven, of the A llge­
meine Electricitats Gesellschaft; Alfred Pelt­
zer, of Verviers; Franz Phillipson,, of Brus­
sels; A. Solomonsohn, manager of the Dis­
count Bank. of Berlin; H. Stern, managing 
director of the Bank of Brussels; T. Frame 
Thomson, manager of the Grand National 
Company, of Buenos-Aires, and M. Wigand. 
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STREET RAILWAY COMPETITION IN ENGLAND-ITS 
CRITICAL EFFECT UPON STEAM RAILROADS 

BY ADAM G. WHYTE 

Probably there are not many steam railroad men who 
a re ready to follow P resident Tuttle, of the Boston & Maine 
R ailroad, mentioned in your recent issue, wh en he sug­
gests that short-distance t raffic should be surrendered to the 
t rolley lines. Where an interurban steam line is paralleled 

• by an electric line there must, of course, be a certain 
amount of adjustment, but it is an adjustment which at 
least precedes, rather than fo llows, the hauling down of 
the flag. However, as the question of surrender is being 
debated, it is highly interesting to note the similar capitula­
tion which is taking place in Great Britain. P ractically all 
the big steam lines there admit that th e suburban traffic 
no longer pays them, and many of them are acco rdingly 
taking steps to reduce th e short-distance train service. In 
London, where the forc es have been most act ive, the change 
is most conspicuous. The allied South-E astern and Chat­
ham railways, for instance, have abandoned the service 
which connects P lumstead, Blackheath and Greenwich 
across L ondon with the Great N orthern Railway. They 
have reduced the North Kent and Bexley Road services , 
and canceled many trains on the Crystal Palace and Cat­
ford loop-lines. The Ludgate H ill and Victoria services 
are also to be reduced. These changes are expected to re­
sult in the saving of several thousands of pounds yearly in 
wages and expenses. They are typical of what has already 
taken place, or is about to take place, both in London and 
in the Provinces. It may be stated confidently that all the 
steam railway companies engaged in suburban traffic 
a re giving serious attention to the eliminat ion of unre­
munerative trains on routes also served by electric street 
railways. In the course of the summer other reductions 
are ex pected to be announced by some of the L ondon rail­
roads. ' In one or two instances stations have actually been 
closed. 

The situation is well summed up in the fo llowing passage 
from the London "Daily Telegraph' ': 

Local traffic has lc1rgely t ransferred itself from the railways to 
the road vehicles. From thei r termini in London to six miles 
beyond in almost every direction there is but a small proportion 
of the fo rmer patronage of the railways. By particular trains 
on particular lines the change is really pathetic. Some six or 
seven years ago, fo r instance, the last suburban train leaving 
Victoria station, on th e Metropol itan extension, was one of the 
busiest th roughout the day. P eople from the theaters, late 
workers. and others bore it a loving affection. They crowded 
to it and filled it from end to end. W hat is the case now? All 
these crowds will be found climbing on to the cars beneath Big 
Ben and along the embankment, or mounting the motor 'buses 
anywhere between Westminster and P iccadilly, Charing Cross 
and Blackfriars. Victoria Station in that section is a com­
paratively deserted place; the t rain steams off with its com­
partments much less than half fill ed, and the people are con­
veyed homewards so rapidly and cheaply by the new ways that 
the re is no likelihood of the old conditions being revived. Look 
at the map, and you will find that the line of the South Eastern 
Company runs almost parallel with the highway right to Maid­
stone. passing through many towns of considerable size. Once 
they had a large shopping traffic between all those towns, but 
now there are tramways nearly the whole distance running 
alongside the railways, stopping at countless places, and charg­
ing trivial fa res. The t ransference of custom was inevitable 
and natural. And what has happened in London has happened 
throughout the P rovinces. Short distance suburban railway 
traffic is becoming less and less an important part of the ser­
vices; the t rains cannot comply with the whims and choice of 
the people, but the t rams and 'buses are accommodating. 

It is necessary to recognize, however, a very important 
difference between the situations in America and England. 
A merican trolley lines are practically all under private con­
trol and their competition with the steam railroads is the 
rivalry of one business undertaking with another. But 
British tramways are, in the majority of cases, municipally 
owned and municipally worked. They pay nothing for 
their right of way; any road widenings which they involve 
are charged, for the most part, against the general district 
rate and not to the tramways account. They are managed 
by committees of politicians who are less concerned with 
organization on a business basis than with the securing 
of popularity by cor1;cessions to the public. The scale of 
fares has been determined by promises made at election 
times, with the result that it has been forced lower than 
prudent business considerations would permit. The facility 
with which losses may be met out of the rates or con­
cealed by the confusion of municipal accounts, or by in­
adequate allocations to reserve, m.aintenance and deprecia­
tion, enables local authorities to continue making conces­
sions which no undertaking worked on ordinary business 
lines could attem pt. An artificially low standard of fares 
has thus been set for municipal tramway services, and the 
t ramway companies are obliged, by pressure from the lo­
cal authorities who control their franchises, to adopt the 
same standard. The steam railway companies, which have 
to compete . with the subsidized tramways, are compelled 
to follow in the same direction or lose the business. In 
many cases they followed as far as they dared, and hoped 
to recoup themselves with increased traffic. But the re­
sult has been such th at they now prefer to lose the traffic. 
A nd th e irony of the situation is revealed in the fact that 
th e railway companies are among the largest taxpayers 
and have to provide, out of their profits, the money to 
meet the losses on the tramway undertakings which are 
filching their business by unfair competition. 

The situation has grown so serious that Sir George Gibb, 
deputy-chairman of the Underground Electric Railways 
Company,of L ondon (the company associated with the name 
of the late Mr. Yerkes) , publicly stated recently that none of 
the passenger transportation companies in London wasdoing 
business at a profit. There is a definite movement among 
the companies towards an increase in fares- to a remun­
erative level, and they a re all pressing for the appointment 
of the London Traffic Board in order that the question may 
be referred to a permanent and responsible body of ex­
perts. N ow that the London County Council, which has 
hith erto been the great anti-business force in London, has 
passed from the control of the progressives into the hands 
of th e municipal reformers, who are pledged for efficiency 
against sentimental socialism, it may be possible to bring 
about some reform. But the steam railroads are not await­
ing the problematic outcome of an unpopular agitation. 
They ;:i.re meeting the situation in two ways, the first of 
which has already been described. They are reducing 
suburban business to a minimum along the routes where 
tramway competition is keenest, and they are also making 
most strenuous efforts to develop the longer-distance traffic . 
Hith erto th e bulk of the daily business traffic to the Lon­
don termini has been from suburbs which have· gradually 
been absorbed into London itself. Beyond a IO-mile radius 
or even a 6-mile radius the bulk of "bread-winners traffic" 
has been comparatively small. The train service from out­
lying districts was infrequent and slow, owing to the con­
gestion of suburban trains at termini where the accom­
modation at rush hours was quite inadequate. It was the 
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ambition of the late Mr. Yerkes to get over this difficulty 
by the combination of tube and tramway, which, with a 
low, uniform fare, would enable the bread-winner to live 
much further out of London than he does at present. But 
the realization is likely to come from the railroads them­
selves. They are relievi11g the congestion of the terminal 
lines by reducing the short-distance suburban service, and 
they are putting on fast trains for business men even from 
places up to 50 miles from London. By m.eans of these 
trains and reduced season ticket rates they hope to de­
velop a large daily traffic which is quite independent of the 
socialistic vagaries of Town Councils. 

The new train arrangements between London and 
Brighton may be taken as typical of how the companies are 
going to work. Brighton is 50 miles from London, and 
the special business trains will do the journey in one hour 
and ten minutes. Second-class season tickets are offered 
at £25 per annum, which works out at about 1/7d. per 
business day, or % d, per mile. The rates are so low that 
some critics have imagined that the Brighton Company is 
jumping from the municipal devil into a deep sea of it s 
own contriving; but as the South-Eastern, Great Northern, 
South-vVestern and Great Eastern Railways are making 
similar concessions, the economic aspect has evidently been 
carefully studied by a sufficient number of experts. The 
point is, of course, that the daily business trains are to be 
regarded from the railroad managers' point of view as spe­
cial excursion trains, where the volume of traffic is closely 
pre-determined. Such traffic can be carried profitably at 
a very low rate. Probably the companies are also calcu­
lating upon an increase in general traffic, both passenger 
and freight, as a collateral to increased bread-winners' 
traffic to such places as Brighton. 

As matters are still in the experimental state, it is im­
possible to do more than indulge in forecasts. But the 
railway companies are confident that the low rates, rent~, 
and taxes, the cheaper cost of living and the healthier con­
ditions of regions beyond the 20-mile radius will make the 
country or seaside home quite a feasible and attractive pro­
position to the London business man of moderate means. 
It is quite possible that a great revolution in the conditions 
of living will be brought about by the cheap business ex­
press train. But perhaps the chief point of interest to the 
American railroad manager is the virtual confession, which 
this new departure involves, that short-distance suburban 
business has lost its attraction to the British railway. It 
is an exhausted field, rendered barren by the depredations 
of municipal invaders acting in the name of the public. 
Full compensation for this loss may ultimately be secured 
by the growth of the long-distance traffic, which in any 
case is more readily worked at a profit by a steam railroad. 
The attempt is not without heroic qualities or lacking in par­
ticular interest to American railroad men, but in view of 
the difference in circumstances President Tuttle must not 
regard it as a confirmation of his pessimistic views about 
the necessity of surrender to the competing trolley. 

•• 
LOS ANGELES ANNUAL FLOWER FESTIVAL ATTRACTS 

GREAT CROWDS 

It is officially es timated that the interurban electri c rail­
ways carried to Los Angeles from Southern California 
points more than roo,ooo passengers to see the floral parade 
of La Fiesta de las Flores on May ro. Cars were operated 
every five minutes between the hours of 8 a. m. and r r a. 111. 

Pasadena sent more than 20,000 people. 

DISCUSSION ON SINGLE-PHASE TRACTION 

Apropos of the discussion on single-phase traction at the 
meeting of the American Institute of Electrical Engineers 
last week, that occurring at the March meeting of the Chi­
cago branch of the Institute will be of interest. It followed 
the presentation of a paper on the subject of electric rail­
way systems by vV. J. Davis, of Schenectady. 

James Hessin, general manager of the Bloomington, 
Pontiac & Joliet Railway, said that the single-phase sys­
tem managed by him had proven a success from an operat­
ing standpoint. Records show that a car mileage of from 
75,000 to 85,000 miles is made with one turning of the com­
mutator and that one set of carbon brushes usually lasted 
5000 or 6000 miles. The cars, he said, weighed 35 tons 
and were geared to 42 miles an hour. Trailers were fre­
quently hauled. 

In reply to a question from E. F. Gould, electrical en­
gineer of the Aurora, E lgin & Chicago Railway, as to the 
relative cost of maintenance of d. c. and a. c. overhead 
systems, Mr. Davis replied that the line m.aterial had in t he 
past been the weakest part of the a. c. system, but good 
overhead material was now being gotten out. The a. c. 
system had not been in service long enough to get actual 
figures on the maintenance of its overhead, but the speaker 
did not think the catenary construction would entail as great 
expense as ordinary d. c. overhead construction. 

\Villiam A. Blanck, electri cal engineer, Chicago, thought 
that by putting sub-stations 32 miles apart, as mentioned 
in Mr. Davis' paper, the liability to interruption of service 
would be increased because of the extent of line depending 
on one sub-station. He wondered if for this reason alone 
it would not be advisable to place the sub-stations closer 
together. Mr. Davis did not think this a sufficient reason 
for increasing the number of sub-stations, but said it might 
be well to put cut-out switches on poles at frequent inter­
vals, so as to cut out a section of the trolley for re p-a irs in 
case of break-down. Mr. Davis added that instead of hav­
ing sub-stations close together, he expected to see the time 
when sub-stations would be eliminated entirely. 

To th e additional question of Mr. Blanck as to whether 
or not the necessity of running the alternating-current cars 
over portions of direct-current systems in order to get into 
terminal cities was not a point against the a. c. system, Mr. 
Davis said that the a. c. motor was built to operate as well 
with direct current as with alternating current. He said 
that sometimes a 600-volt, direct-current system and a 6600-
volt alternating-current system could be combined advan­
tageously. He mentioned one instance where on a road 
about 70 miles long it was desired to operate two or three­
car trains under fifteen-minute headway on about 15 miles 
of the line and to send single cars at intervals of an 
hour over the remainder of the line. If the single-phase 
system were used throughout the length of the line all of 
the cars, about twenty-five or thirty, would have to be sup­
plied with single-phase equipment, and the expense would 
be considerable. By using direct-current on the short por­
tion. of the line with the heavy schedule and alternating 
current on the remainder, it would be possible to operate the 
system with all but about five of the cars equipped with 
direct-current apparatus. This, of course, would lessen 
the investment. Mr. Davis added that at full speed the 
alternating-current motor has a 2 per cent to 3 per cent 
better efficiency when operating on direct current than when 
supplied with alternating current, chiefly because the core 
losses are smaller. As the number of stops per mile is in-
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creased, however, the rheostat losses with direct current 
offset the better effi ciency, so that with stops about l mile 
apart the motor effi ciency when operating on either of the 
two systems is about equal. 

As to telephone and telegraphic interference, Mr. Davis 
said that there was considerable trouble in the early days, 
but that in the last year it had been found that with proper 
transposition and sometimes by putting transformers in 
the telephone lines all trouble was avoided. He said that 
a current of 150 amps. in the t rolley was found sufficient 
to operate telegraph instruments when the telegraph lines 
were 12 ft . or 15 ft. distant. 

lVIr. Blanck wanted to know if with the alternating-cur­
rent system, it was necessary to bond both tracks. He 
wondered if one track could not be reserved fo r use in con­
nection with a signal system. Mr. Davis said that usually 
both the tracks were bonded, but on account of the smaller 
current this was not absolutely necessary, especially if the 
bonded rail was connected to a ground wire. He thought 
that it would be perfectly safe to use one rail in connection 
with the signal service operated with a frequency different 
from that of the t ro ll ey current if the bonded rail had 
connections with a ground wire. 

H. R. King asked concerning the character of the gen­
era ting equipment in the 1200-volt, direct-current system. 
l\ [r. Davis said that two 600-volt rota ry co nverters were 
co nnected in ser ies to obtain the desi red voltage. This was 
considered advisable because of the difficul ty of obtaining 
good commutation and the danger of fl ashing over with a 
high-voltage, direct-current machine. \ Vhen operating on 
the 1200-volt system, the fou r motors of a car are co nnected 
in two sets of t\\"o motors in series. 

-----♦----
A GRAPHIC METHOD OF DETERMINING TIE-ROD 

SP ACING IN TRACK LAYOUTS 

CLAUDE W. L. FILKINS, M. C. E. 
(With \Vm. \Vharton, Jr., & Company, Inc. , Philadelphia, Pa.) 

The following graphic method of determining t ie-rod 
spacing is rapid, gives results within a sixteenth of an inch, 
and requires no knowledge of advanced mathematics. The 
mechanical manipulation is sta ted briefly on the two-page 
supplement in this issue, but the underlying principl es re­
quire a more detailed description. 

In two concentric circles, two arcs included between two 
radii bear a fixed relation to each other. If r = inner 
radius, R = outer radiu s, g = radial distance between the' 
curves, I = inner arc, E = exterior or outer arc and D 
= difference in length of inner and outer arcs; then 

Er= I R 
D = E - I = l g-:- r = Eg -:- R. 

Hence to find the difference between the two arcs, divide 
either arc by its radius and multiply by the radial di stance 
between the curves. Having one arc, the other is thus 
readily obtained. 

Let d = difference in length for a u nit length of arc of 
radius r (or R as the case may be) a:nd fo r any fixed gage 
g. Then d = g -:- r or d var ies directly as the reciprocal 
of the radius, g being constant. Referring to the suP'pJe­
ment in this issue, lay off fro m O the r eciprocals of r to 
scale, erect perpendiculars, to scale, equal to the correspond­
ing values of d as derived from the equation above and con­
nect the upper ends of the perpendiculars. The result will 
be an oblique straight line passing through 0. For other 

values of g, other oblique lines are obtained. Produce these 
oblique lines to the line AB marking the intersections to 
correspond to the value of g used in each case. Hence to 
find d erect a perpendicular at the point indicated by the 
radius r, find its intersection with the oblique line drawn 
from O to the given value of g on AB and scale the per­
pendicular. But in order to obtain readings for IO ft. of 
arc, the perpendicular has been divided into ten times as 
many divisions as would have been necessary for an arc of 1 
ft. and marked along the vertical CD to correspond. 

For an arc less than IO ft. t ake the proportional part of 
the difference thus: F ollow vertically downward from the 
value of the given arc , as indicated along the top of the 
chart, to meet the oblique line joining O with the point on 
CD indicating the difference fo r IO ft. of arc; then follow 
horizontally to CD and read the required difference. For 
an arc greater than IO ft., break up the arc into lengths of 
IO ft. and a shorter one, find the differences for the IO-ft. 
lengths and the shorter one and add the results. If the 
radica l distance g be greater than 6 ft., break it up into por­
tions less than 6 ft ., proceed separately ford, and add results. 

Illustration. Given r = 60 ft., g = 4 ft. 8¼ ins., I = 
6 ft. 6 in. ; required E. F rom r = 60 ft. (lower horizontal 
scale) follow vertically to a straight line from O to 4 ft. 8¼ 
_ins. on A B, and from its intersection follow horizontally to 
CD and read 9¾ ins. +· This is the difference for IO ft. 
of arc. Join this reading on CD to Oby a straight line and 
find the point on it directly beneath 6 ft. 6 ins. (upper hori­
zontal scale ), follow horizontally to CD and read 6¼ ins. 
Hence the outer arc E = the inner arc increased by the dif­
ference= 7 ft. o¼ in. Observe that for the same r and g 
any number of differences may now be read off without 
further manipulation of the chart. Sixteenths or smaller 
fractions of an inch may be accurately estimated. 

The oblique straight lines through O may be obtained 
temporarily by means of a straight edge, by mea ns of a fine 
straight line drawn upon a thin arm of celluloid, or by 
means of a fine thread fas tened at 0. A clamp or weight 
will hold any of these devices in :pface. If the chart be 
mounted, local distortions should not take place. Uniform 
shrinkage will not destroy the accuracy of the chart. 

The above graphic method may be used to obtain the 
spacings of ties, tie-rods and yo kes in track work, of radial 
members in arches and structures, and wherever similar arcs 
on concentric curves are employed. 

•• 
Derrah 's " Street Ra ilway Guide" of New England 

fo r 1907 has been issued. This work was first pub­
lished ten yea rs ago, and has g rown in size correspond­
ingly wi th the extension of the electric railway lines 
fro m 26 to 128 pages. Briefly, all points reached 
by trolley from Boston are arranged in alphabetical 
order, points from Providence south of Boston and 
Wo rcester are similarly arranged, as are also places from 
\ Vorcester west of Boston and north of Providence. A 
person in P ro vidence, fo r instance,. who wi shes to travel 
by trolley to some point north of Boston, will find in his 
own schedule the data regarding the trip to Boston, and 
under the Boston schedule the route to the point he wishes 
to reach. T he points that are covered are the essential 
ones of where to go, how to get t here, how much it costs 
and how long it takes. The descriptive matter has all been 
thoroughly revised. The cover bears a very tasteful de­
sign and shows a party of people riding in an open trolley 
car. 
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CHART FOR SIMILAR SPACilNG ON CONCENTRIC CURVES 

Compiled by CLA(lDE W. L. FILKINS, M.C.E. 

1!) m 

DIREc}10Ns FOi{ USE 

Given the inner r;1dius, the radial dista~f e between 1wo arcs :ind the length o ( the inner :ire, 
rC>quircd the length o ( l hc corresponding o er :ire, 

(a) Set :1 straight edge or thre.:i.d to p s lhrough O and the proper division on Al:J, 
(b) From its intersection with the vert c.11 foi- the given r adius, follow hor izont::i.lly to CV 

:rnd note lhc accur::ite reading Cor ibis poidl, This reading is lhc diffen:nce in length b (;twcen 
1he inner ;ind ou1er arcs for 10 ft. o[ inner ; re, 

(c) Set the s1raight edge or thre::,,d to pa:ts: through O and the point on CD given in (b); 
find ils inter section with 1hc vertica1 for tle given :>re (set: horizont::il sc::ilc on upper margin) 
::ind follow horizon tally 10 CD :md rc::id. 

The r c::iding found in (c), added to tl c inner :ire. gives the corr c~ponding ouler .:ire for 
v::iluc:s of the inn er arc not greoter th::in 10 il, For arcs gtt:.:iter th:in 10 fl. break up 1hc :ire 
in10 :i multiple of 10 fl. and a remainder le]'; 1ha.n 10 nnd add the ditTc.:ri:nccs for thc!,c p.::ir1i.:i. \s . 

To p::iss from lhe outer to the inner ate, use the outer r.::idius :i nd subtr::ic t lhe reading. 
li'or fixed dislanees be twe en arcs, draw traighl lines from O to the proper divi~ion on A H. 

thus cul l ing out oper.::ition (::i). 
This ch.::ir1 mr1y be used for sp:.cing ti rods, yokes ::ind similar constru ctions where values 

nrit closer 1han one thirly-sceond of ::in incli a.re required. 
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ELECTRIC CAR BRAKING* 
BY H. T. PLUMB 

Assistant Professor of Electrical Engineering at Purdue U niversity. 

Every citizen living in a town where cars are operated 
on steep hills or at high schedule speeds has a right to 
say whether his life shall be jeopardized by the failure of 
one link that connects brake-staff and brake-shoe; but be­
fore he can talk intelligently he should know something 
of the theory and practice of car braking. 

F ig. 1 shows an ordinary speed-time-distance curve. A 
careful examination of the distance curve l--n will show 
that the vital part of the braking process during an emer­
gency stop is at the very beginning, from c to d. During 
the first ten seconds the distance passed over is about as 
great as that during all the remaining twenty-three sec­
onds. It is, therefore, essential that an emergency brake 
should not only be capable of producing a high average 
rate of deceleration, but should be prac tically instantaneous 
in its action. 

T he braking curve c-f is not a straight line because it 
takes an interval of time c-d fo r the brake-shoe to grip 
the wheel, and because the coefficient of fri ction between 
the shoe and wheel increases somewhat a t very low speeds 
e-f. From d to e, however, t he deceleration is nearly 
constant at about 1.6 mile per hour per second. T he aver­
age deceleration is 1.6 miles per hour per second, while 
the maximum, is twice this value. In the fo regoing the 
braking pressure has been assumed to remain constant. An 
experienced motorman would have reduced the pressure 
somewhat at e to avoid the sudden change in acceleration 
at the end. 

The total time required to stop an electric car may be 
divided thus: The interval from the instant when the mo­
torman first perceives the danger or the necessity fo r a stop 
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F I G. 2.-SPEED-TIME AND DISTANCE CURVES FOR 
BRAKING FROM 32 MI LES AN H OUR 

till his hand begins to turn off the power ; the time to turn 
the controller to the "off" position, p.ull the sand lever 
and move the air brake handle; the time the air piston is 
taking up the slack in the brake rigging and setting the 
shoes against the wheels, and in which the brake-sho es 
" take hold" or "grip" the wheel surfaces; and the remain­
ing time, during which the brakes are exerting their full 
force in stopping the car. Evidently the first three inter-

* Abstract of a paper presen ted at th e Indianapolis meeting of the In­
diana Engineering Society. 

vals are quite as important as the last, although they may 
not take as great a portion of the time. 

In Fig. 1 the rate of deceleration is 1.6 miles per hour per 
second. F ig. 2 shows the result of braking the car at 
other rates. These theoretical speed-time and distance 
curves are similar to those shown at c-f and l-n in Fig. 
I , and represent braking from the 5ame speed. T he curves 
show the importance of quick ;,.pplication in case of 
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FIG. 1.- ORDINARY SPEED-DISTANCE CU RVES 

emergency braking. During the first half of the time re­
quired to stop, the car travels three-fourths of the total 
distance, while in the last half of the time the car travels 
only one-fourth of the total distance; hence any fault in 
the brake apparatus is more serious at the beginning than 
at the end of the braking period. 

F ig. 3 shows the speed-distance curves corresponding to 
these several rates of deceleration. The curves are of con­
siderable interest because they show at a glance the dis­
tance required to stop a car running at various speeds, 
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FIG. 3.- SPEED-DISTANCE CU RVES CORRESPONDING TO 
SEVERAL RATES OF DECE LERATION 

with diffe rent rates of braking. Thus, the shortest possi­
ble distance in which a car could be stopped fro m a speed 
of 30 m. p. h. is 125 ft. With the ordinary hand brake, 
which does not have an average retardation much above I 

m. p. h. p. s., the distance required to stop the car from 
30 m. p. h. is about 700 ft. This would be the "danger­
ous space" which such a car carries ahead of itself. It is 
important to shorten this danger space as much as possible. 

The max imum deceleration is on the assumption that the 
max imum coefficient or friction betw~et\ a, rnlling wheel 
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and the rail is 25 per cent. This corresponds to a gross 
braking force of 500 lbs. per ton weight of the car. As 
a matter of safety, the retardation must never reach this 
limit, for if the wheels slip they will lose their advantage 
because the coefficient of friction of a sliding wheel is only 
about half that of a rolling wheel. 

There are other reasons why the braking force must never 
reach the theoretical limit. The coefficient may be reduced 
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FIG. 4.-ACCELERATION AND SPEED CURVES 

because of a slippery rail due to mud, wet leaves, etc. The 
effective weight on each wheel is changed at the time of 
braking because the car pitches forward onto the front 
axles. Thus the rear wheels might skid, although the 
average braking force was safely proportioned to the total 
weight of the car. The last objection can be partly over­
come by a proper proportioning of brake levers. 

Such speed-distance curves are most useful in answer­
ing questions after accidents have occurred: "What is the 
shortest possible -distance in which the motorman might 
have stopped the car?" etc. Of course, it must be known 
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and to braking. The acceleration at any time is the tangent 
of the speed-time curve. Hence the speed curve can be 
calculated by a point-by-point method. (See Mailloux, 
Trans. A. I. E. E., Vol. XIX., p. 1035.) 

As soon as the car starts the acceleration rises almost 
instantly to a maximum value. It is ·approximately con­
stant at this high value while the controlling resistance is 
being cut out. It then decreases . in value, at first rapidly 
and then slowly. If the speed finally becomes constant 
then the acceleration is zero. At the instant the power is 
irncs 
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FIG. 6.-CURVES SHOWING THE EFFECT OF SKIDDING 

shut off the acceleration becomes negative, the car slow­
ing down because of train resistance. Notice that the 
deceleration is less as the speed diminishes. The motor­
man begins to apply the brakes at four minutes and ten sec­
onds and soon afterwards the deceleration increases to a 
value of about 1.6. If the air pressure in the brake cylin­
ders is constant we might now expect the deceleration to 
remain constant till the car stops. Notice, however, that 
it gradually increases as the speed decreases until just be­
fore the car stops the deceleration suddenly reaches a high 
maximum value (2.8) and then drops back to zero when 
the car has stopped. It is this last sudden increase which 
an experienced motorman will avoid by releasing the brak­
ing pressure somewhat just before the car settles to rest. 
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FIG. 7.-BRAKING TEST OF A SINGLE-TRUCK CITY CAR WITH 
MAGNETIC BRAKES 

approximately what braking force each kind of equipment 
is capable of exerting. Thus, for example, in case of 
emergency the ordinary hand brake might exert a retard­
ing force of 90 to 100 lbs. per ton weight of the car and 
we would refer to the I m. p. h. p. s. curve. With an air 
brake the retardation might be somewhere between 1.6 and 
2.3 m, p. h. p. s. 

The acceleration (Fig. 4) is the rate the car changes its 
speed. This change may be positiYe when it is caused by 
the motors, or negative when it is due to train resistance 

The reason for this peculiarly shaped deceleration is more 
evident from Fig. 5, which shows how the coefficient of 
friction is affected by the speed and the duration of brak­
ing. Each point is the average of from twenty to ninety 
separate observations. These are the famous tests made 
by Galton and Westinghouse in 1878. Notice how rapidly 
the coefficient diminishes with time and how much less it 
is at the higher speeds. These tests were made with cast­
iron brake-shoes on steel tires. 

Fig. 6 is also from the Galton-We§t\nghouse tests, and 
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shows clearly why the braking force should never approach 
too near the maximum limit. In these diagrams the line P 
represents the pressure applied to the brake blocks. The 
line F shows the retarding force of the brake blocks upon 
the wheels before the wheels slipped, and f shows the force 
while the wheels were sliding on the rails. The line S S 
represents the peripheral speed of the wheels in miles per 
hour, which, when there is no slipping, is equal to the 
velocity of the train. The abscissa shows the seconds dura­
tion of the test. 

In test a the brake pressure P was kept approximately 
constant, but as the speed decreased the coefficient of fri c­
tion increased so that the effective braking force F ap­
proached too near the limit. The wheels lost their "bite" 
on the rails, stopped revolving, and the braking force ff 
was reduced to less than one-third of the fri ction produced 
between the brake-shoes and the wheel when the brakes 
were applied to allow the wheel to continue revolving. I t 
required fift een seconds to stop the car , whereas it might 
have been stopped in half of that time if the pressure P 
had been reduced somewhat as the speed decreased or if 
the rail had been well sanded before slipping commenced. 
In test b the brake pressure P was reduced as the speed 
diminished, and as a result there was practically no skid­
ding of the wheels. 

There are two general classes of brakes, those whi ch act 
on the track directly and those which act upon the rotating 
portions of the car . Some brakes combine both of these 
principles. 

A powerful means of braking a car 's speed is the torque 
of the motors themselves, either by attempting to run back­
ward because of current reversal, or by ac ting as gen­
erators. One or both of these methods 
is commonly used by motorm.en in cases 
of emergency braking. E ither may be 
very effective in the hands of an intelli -. 
gent, self-contro lled motorman, but is 
liable to fail when not skilfully u sed be­
cause too great a torque may cause the 
wheels to skid and lose the advantage 
of static fricti on between the wheel and 
rail. 

The feature of the system is t hat each vehicle is capable 
of maintaining its balance whether it is standing still or 
moving, notwithstanding that the center of gravity is sev­
eral feet above the rail , and that wind pressures, shifting 
of load, and centrifugal action, or any combination of these 
forces may tend to upset the car . The mechanism co nsists 
essentially of two fly-wheels in vacuum, mounted so that they 

EFFECT OF UNEQUAL LOADING ON MODEL 

can be rotated in opposite directions by electric motors and 
their gyrostatic motion uti lized. If the driving current is 
cu t off, the wheels, it is said, will run for some time at suffi­
cient velocity to impart stability to the vehicle. 

T he road wheels are placed in a single row beneath the 

The speaker th en explained the con­
struction of some typical wh eel and track 
brakes and concluded with the presenta­
tion of Fig. 7. This g ives the results of 
a braking test on a si ngle-truck city ca r 
equipped with magnetic track brakes, 
and is reproduced from the report of the 
E lectric R ailway Test Commission. The 
speed during acceleration is represented 
by the curve o-a-b. T he car was then 
allowed to drift fro m b to c. T he brakes MO D E L I N CENTER OF W IRE ROPE BRIDGE WITH 50-FT. SPAN 
were applied from c to f , and the approx-
imate deceleration during that time is shown by the broken 
line. The average retardation was about 2 miles per hour 
per second. , ♦ 

THE BRENNAN MONO-RAIL 

In the last issue of the STREET R AILWAY Jou RNAL a brief 
description was publi shed of the Brennan mono-rail line, 
invented by L ouis Brennan, C. B ., and exhibited by him 
at the meeting of the Royal Society in London on W ednes­
day, May 8. P hotographs and additional details of the ex­
perimental system have since been received. Pictures pre­
sented herewith show cars in operation. One picture, in 
fact, shows how the car rights itself when unevenly loaded, 

center of the vehicle, instead of in two rows near the sides 
as usual, and a re carried on bogies or compound bogies, 
which a re not only pivoted to provide for hor izontal curves 
on the track, but for vertical ones a lso. By this means the 
vehicles can run upon curves of even less radius than the 
length of the vehicle itself, or on crooked ra ils or rail s laid 
over uneven ground, without danger of derailment. F ur­
ther particulars were published last week. 

The motive power may be steam, petrol, oil , gas or elec­
t ricity, as considered most suitable fo r local conditions. In 
order that the vehicl e may be able to ascend steep incl ines, 
the wheels are all power driven, and change gears are pro­
vided fo r use in hilly country. 
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MEETING OF THE CENTRAL ELECTRIC RAILWAY 
ASSOCIATION 

The regular bi-monthly meeting of the Central Elec­
t ric Railway Association, held May 23 at Indianapolis, 
wac one of the most interesting and successful during the 
life of the association. The meeting was in the Claypool 
Hotel, where the Ohio and Indiana Associations amalga­
mated nearly two years ago. T he attendance was fully 
up to the average, the interest and enthusiasm unsurpassed 
and the sessions held strictly to business by P resident 
Nichols. 

President N icholl called the meeting to order promptly 
at 10 a. m.. , and, after the usual introductory remarks, an­
nounced that the next meeting would be held at Columbus, 
Ohio, on the fourth Thursday of September. He stated 
that the financial affairs of the associatio n were in a 
flourish ing condition, but while the supply men are doing 
nobly, the finances are not coming in as rapidly as an­
ticipated, due to the fact that several traction companies 
and members are delinquent. 

Mr. Nicholl announced that three new companies h ad 
joined the association since the last meeting, viz.: Marion, 
Bluffton & E astern, Chicago & Interurban Rai lway Com­
pany and the Fort W ayne & Springfi eld Traction Company. 
Six new members had also been added to the list. Mr. 
Spring said that inasmuch as the association had taken 
an active part and received favorable consideration at 
the national convention at Columbus, he moved that the 
association send a committee of two-one the president 
and one other selected by the president-to represent the as­
sociat ion before the A merican Street & Interurban R ailway 
A ssociation at Atlantic City. The president said he would 
announce the committee later. 

The fir st paper was the following, on "Modern Train 
Dispatching," read by J. K. Gray, train master of the 
\Vestern Ohio Railway Company, Lima, O hio. 

MODERN TRAIN DISPAT CH ING 

N ot un til recently have the managers of electric rail­
ways given very much a ttention to the most impo rtant part 
of t rain operation, the dispatching of trains. T hey have, 
however, lately come to realize that it is just as impor tant 
to dispatch electr ic t rains safely as steam trains. Both 
should be operated as nearly in the same manner as co n­
ditions will permit. T here are still some electric roads that 
operate without a t rain di spatcher, but use the car house 
fo reman or some centrally located, trusted employee, who 
does this as a kind of a side line along with h is regular 
duties. This system seems to work very well where t rains 
run slowly. W hen a train arrives a t a given meeting 
point, in most cases the motorman call s up the car house 
or shops and says to the acting dispatcher, "This is Brown 
at Siding No. 4, J ones is not in sight" ; the acting dis­
patcher wi ll say, "J ones left Yorkville fi fteen minutes late, 
stay there until he com.es," which they do, making a colli­
sion impossible; or if the telephone is not in working order 
the crew just sits down and waits for the opposing t rain. 

The modern dispatching system is handled by a trust­
worthy man, preferably taken from the train service, where 
he has been fo r a period of time long enough to acquaint 
himself wi th every inch of the property, and is thoroughly · 
competent to hold a position where safety to both passen­
gers and property must be assured regardless of cost and 
the speedl operation of t rains, 

The dispatcher's office should be in a large, well-ven­
tilated room with plenty of light, and the door locked to all, 
for the presence of any person in the dispatcher's office is 
liable to distract his attention and cause him to make a 
mistake. His office should be centrally located as nearly 
as possible so he can communicate with the trainmen dis­
t inctly, directing the movement of trains in addition to the 
movements provided for in the rules and time card. 

\Vhen the printed time tables, showing the meeting and 
passing points, the time of all scheduled trains and the rules 
directing how these trains are to proceed with relations to 
each other, are studied, thoroughly understood, and faith­
fully observed by all, collisions will not occur. 

There should be a good desk set where the telephone 
line is on the same poles on which the high transmission 

Form 0-109. 40m C9·06. 

THE WESTERN OHIO RAILWAY CO.- TRAIN ORDER. 
O rder No _____ _ 

Date ....... ·------·· 190 ... . 
To Motorman and Conductor. 

No---- - ---'"'oto~-----····at Siding ..................... ·-········ 
1 Meet No _ ____ ~ ,.,otor. t Siding ____ _ 
2 Meet No _____ ~ ,Iotor._........... at Siding ........ ___ _ ! Meet No_--,-____ Motor ... _............. at Siding ____ _ 

5 Report at Siding ............. ·---------------················· 
6 Proceed to Siding ___ ············ ........... against No ..................... ........ and report. 
7 No ______ of this date is annulled betwee.~--~nd .... __ _ 
8 No _ _ ___ _ will run ahead of No,. _ _ ___ to ....... ......... ................... . 
9 Run a"--___ Section No ___ _,_ro .. ~ ___ to ____ _ ·········· 

10 Will run Extra from ........ ................ to _ ___ and return to .... .................... ..... . 

Complete at... ............. .... '.\1. ···· ··••·••········•··••···· - ----- D :spatcher ...... . 

F ORM O F T R A I N ORD E R 

line is carried, for it has happened that a live high­
te nsion wire has fallen on the telephone line and had no 
bad effect whatever on a desk set; where the telephone line 
is on a separate line of poles, a cordless telephone board 
equipped with two-way cams a nd numbered drops will give 
excellent service, but a live high-voltage wire falling on a 
line connected with this box will render the same at once 
unfit fo r service. 

A regular train sheet must be kept and all train move­
ments recorded just as soon as any train reports or is re­
ported, and when one dispatcher relieves another all or­
ders must be written on the prescribed form and placed 
in a conspicuous place so there will be no misunderstand­
ing. T here should be three dispatchers daily, each work­
ing an eight-hour shift, to produce good results. 

To obtain good results from trainmen, they are first re­
quired to pass the examinations specified by the company, 
which include eye, ear and physical stripped. If they 
qualify, they are given a rule book and time card, with in­
structions to study carefully. The student is then ·placed 
on a t ra in with a competent man, who teaches him every­
thing possible pertaining to his division. After the recruit 
has learned a division, he is called to the office and ex­
amined thoroughly, especially on train orders; after he 
has become acquainted with all the divisions he is again 
subj ected to an examination. If he understands the rules 
and train orders thoroughly, he is then permitted to oper­
ate a train with an old trainman, either motorman or con­
ductor, as the case may be. 

T o obtain orders from the dispatcher on the road I rep­
resent, the motorman or the conductor, as the case may be, 
steps into a telephone booth, 3 ft. x 3 ft. x 8 ft., with a 
window in each side, 18 in. x 24 in. He gives one short 
ring which calls the dispatcher, then tells his train number 
and siding number to the dispatcher, who gives such or-
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ders as are necessary; the trainman repeats the order as 
it is given and writes the same on the prescribed form, 
making two copies by the use of carbon paper. He then 
repeats the order to the dispatcher, who checks it .from 

INTERIOR OF DISPATCHING OFFICE 

in a clip fastened on the window sash directly in front of 
the motorman, and the conductor places his copy in a clip 
in the rear end provided for him. Thus both orders are 
in plain sight until the same is fulfilled, superseded or 

TELEPHO N E BOOTH ON LI N E 

THE WESTERN OHIO RAILWAY C O MPANY 

T RAIN SHEET. POWER { On., ............ 1'l. 

For ____ the ____ day of _____ l90 .... Off ...... ·--·····M . 

Ex;rP A TRAINS ~OUTH BOUND TRAINS 

the original order transmitted, and if it is correct the dis­
patcher will complete the same by giving the time and his 
initials. The motorman retains -one order and gives the 
other to the conductor, who reads the order over to the 
motorman before the train is allowed to proceed, thus 
causing a doubk check. The train order is then placed 

NORTH BOUND T RAINS EXTRA T RAINS 

annulled. Vve prefer the motorman, but permit either the 
motorman or conductor to receive orders from the dis­
patcher, for the purpose of avoiding the least possible de­
lay. Our telephone booths are located at the switch point 
of sidings, so when the conductor opens the switch to allow 
his train to take a siding he is right at the telephone booth, 
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while the motorman is on the car probably 100 ft from th e 
booth. Hence, by having the co nductor report and re­
ceive the t rain order we save sometimes two to three min­
utes. In towns or cities the motorman invariably takes 
the orders, as the conductor is busy at the rear platform 
while at stations. 

The telephone is used entirely fo r tra in dispatching on our 
road and excellent service is obtained. E ighty miles of 
the system consists of two No. 9 galvanized iron wires car­
ried on cross-arms in the usual manner , on th e same poles 
underneath the high transmission lines, and transposed 
every ten poles to prevent interference from parallel power 
and feeder lines; 32 miles consists of two No. 12 copper lines 
constructed the same as the iron line, with the exception of 
the transposition which is rolling every ten poles. 

On this line all the dispatching and co mmercial con­
versations are carried, keeping the line very busy at times; 
but if prop,er attention is given to the telepho nes and tele­
phone line, good results will be obtained. T here are twenty­
eight telephones on the line at all times and thirty-eight 
'phones located in telephone booths that have cut-out 
switches. By connections, using just the ordinary one-way 
switch, the dispatcher can communicate with Dayton, a 
distance of 60 miles; with the Toledo city limi ts, a dis­
tance of 94 miles; with New Haven, Ind., a distance of 
72 miles , and \\'ith Springfield, a distance of 70 miles. 

T his road is divided into three divisions, viz., Findlay­
Celina Division. 68 miles, operating seventy-eight passen­
ger trains and eight freight trains; the \Vapak-Piqua D ivi­
sion, 32 miles, operating fifty passenger trai ns and fo ur 
freight trains, and the St. Marys-Minster Division, 1 2 

miles, operating twenty-four passenger trains and four 
freight trains. Besides the foregoing trains we operate a 
line car and work-train daily except Sunday. 

DISCUSSION 

In the discussion which fo llowed, J. vV. Moore, of the 
fodianapolis & Cincinnati Traction line, asked how M r. 
Gray handles work trains. Mr. Gray replied that work 
trains a re all run as "extras" on hi s road. Any time a t rain 
of any class is met a report must be sent to the dispatcher 
and if the crew cannot get him it must remain on the sid­
ing until the regu1ar train comes along. 

G. E. Burrows, of the Indiana Union Traction Co mpany, 
wanted to know how the freight trains were operated. M r. 
Gray replied that freight trains were also run "extra," com­
ing in the same class as the work trains. They go on t he 
siding ,.nc remain until communication is secured with 
the <1ispatcher and then are not permitted to move wiih­
otH cnkrs. It is a standard rule that every t rain going 
ir lo the switch must report it; everything is extra from 
there. When there is a special car , the aim is to run that 
on a second order like freight trains. 

]\fr. Burrows asked what method was pursued in fur­
nishing trainmen with orders. Mr. Gray said they fu r­
nished the motorman and conductor each with a copy of 
the order. Both are held responsible fo r the movement of 
t\1 at train. It is impossible for them to get away from th e 
responsibility, as both have orders to correspond with the 
order in the dispatcher's office. 

F. D. Carpenter, general manager of the Western O hio 
Railway, said that the subject under discussion was a very 
important one, and as the paper read outlined the manner 
in which a road is operated, he would naturally like to 
hear some criticism. If no criticism was aroused, he would 
begin to think they were all right. He wanted sugges-

tions from the train dispatchers present, as he was en­
deavoring to avoid accidents, and if any _one could offer 
something better than he has, his company would adopt it. 

M r. Spring said that a matter of great importance dis­
cussed about recently was whether it is better to deliver 
orders to the motorman, the conductor, or both. There is 
a diversity of opinion of this matter and he wished that 
the members could effect an agreement on this point, and 
one he would like particularly to have discussed by the 
dispatchers. Some operators say that the order should be 
given to both, and others that th e conductor or motor­
man alone be held responsible. 

President N icholl said Mr. Spring's suggestion was a 
good one, and he beli eved it would be a good thing for the 
association to decide who should take the order. 

Mr. Baldwin, of the Indiana Union Traction Company, 
was appealed to, and replied that his company's plan was 
for the motorman to take the order and give it to the con­
ductor. 

M r. Golda, of the Indiana Union Traction Company, said 
their system is in excellent condition, but perhaps they 
could improve it. They get trains over the road in excel­
lent shape, free from accident and with very little line 
t rouble. Their way of handling extra tra ins continually 
is successful. They have two lines, and in case the dis­
patcher 's line is in trouble, the general line is used. The 
dispatcher' s boxes are used at the sidings, where the work 
t rains r eceive their orders to use the main track. Any 
extra trains approaching in either direction are notified 
at points north and south of the position of the work train. 
T hat order affects all of them, unless it is very important 
that they give way to the ex tra or work train ordered 
against. 

Mr. Gray was asked how trains were operated in case 
of to tal disaLility of the train dispatcher 's line, and how 
the cars were handled. H e said they could not be blocked. 
He was asked how fa r that extends and how far they can 
orerate by signals when lines get out of order. 

Mr. Gray replied that they had had some trouble with 
telephone lines because of being placed on the high-ten­
sion arms. T hey have located telephone booths every 5 
miles. In case of trouble with the dispatcher's line they 
cut out that section and depend on the long-distance tele­
phone. If the telephone is out of order, it is up to the 
crew of the regular car to protect the other cars by the 
correct display of green fl ags. He said they like to have 
trains on time, but they look to safety first. 

P resident N icholl asked Mr. Gray what he could do when 
both telephone lines and long-distance lines were down. 
He replied that he had never been up against that proposi­
t ion. In such cases, however, when both lines come down 
t here is nothing to do but stay there. They have never 
had to contend with that situation, and what they would 
<b had never occurred to them. 

Mr. Merrill said, as to whether the conductor or motor­
man should receive th e order , there should be some law 
or system back of all that. The most important thing is a 
rule as plain as possible to tell what trainmen must do 
unC:er circumstances. These are the fundamental princi · 
ples of a sa tisfactory system. Time tables are helpful , 
Lu t the question as to how the movement shall be gov­
erned is simple in connection with this whole matter. 
~ 01hing pertaining to electric railways to-day is of mor,~ 
in• portance than the question of train dispatching and the 
rnovr ment of trains, and nothing is likely to lead to stand­
a1 dization better than a uniform system of train dispatch-
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ing. Therefore, he suggested the adoption of a standard 
system of train orders and train dispatching, with the rules 
adopted observed to the letter. 

President Nicholl said the American Association had 
gone into the plan of rules, and also the New York Asso­
ciation had taken steps to adopt a system of rules and this 
association has a committee to adapt a book of rules. He 
thought it advisable to take up, the matter and either adopt 
the American Association rules or change them to meet 
the conditions in this territory. 

Mr. Spring said he fully concurred in what had been 
said, and suggested the appointment of a standardization 
committee to report at the next meeting so the report may 
be carried to the next national meeting. He said every 
man has a different method, but in case of standardization 
every one would know what to do in case of emergency. 
On motion of Mr. Spring, President Nicholl appointed 
the following standardization committee on rules for train 
dispatching: F. D. Carpenter, general manager of th e 
Western Ohio Railway; C. N. Wilcoxon, general manager 
Cleveland & Southwestern Railway Company; C. D. Em­
mons, general manager Fort vVayne & Wabash Valley 
Traction Company; C. A. Baldwin, superintendent of 
transportation Indiana U nion Traction Company, and F.J.J. 
Sloat, general manager Cincinnati North ern Traction Com­
pany. 

Mr. Hutchinso n, of th e vVestinghouse Company, said he 
was very much interested in Mr. Gray's report, as it oc­
curred to him it is safer when the order goes to both the 
motorman and co ndu ctor, and the conductor is given a 
copy of same. He said the co nductor's responsibility should 
not end at that point. Mr. Hutchinson related incidents 
of two bad accidents due to motormen forgetting their or­
ders. If the conductor was compell ed to go forward and 
consult with the motorman a half mile before the meeting 
place was reach ed, there would be less chance of going 
past the meeting point. He said he did not know that such 
a rule prevails on any of the roads, but thought it should. 
As far as the standard system of dispatching is concerned, 
he believes it is a matter that wilf have to emanate from 
the National Association. H e thought that a committee 
appointed by this association would work up to great good, 
and would enable th e committee to take its recommenda­
tions to the National Association. Doubtless they were 
aware that the American Association had adopted a stand­
ard code of rules, and he would like to have th e con­
ductor's responsibility irycreased. President N icholl said 
it was his understanding that the National Association had 
passed upon such a system. 

M. C. Stern, of the General Systems Company, of 
Dayton, Ohio, th en read the following paper on "Modern 
Train Dispatching": 

MODERN TRAIN DISPATCHING 

Train dispatching is as important as the very rails over 
which your cars are run, and the more the system of dis­
patching is freed from unnecessary red tape, the better the 
service and the greater th e results. There are many reasons 
why this subject is of prime importance. Let a wreck 
occur, and the press, seeking popular favor, in these strenu­
ous days of publi c service animosity, sends broadcast a 
censuring report in glaring headlines. Then th e legislator, 
striving to serve his constituents for furth er elevation in hi s 
political ambition , is also inclined to be hostile to the rail­
road company. 

Since double-tracking is an expensive luxury, the dis-

patching of trains on single tracks should certainly be so 
well designed as to protect life and property and improve 
the schedule, for the greater number of daily trips a car 
can make, the greater is the earning power. 

The people are not unjust when they demand safe travel, 
and there is not a single railway official, in my mind, who 
aims to refuse that demand, for all books of rules contain 
severe and pointed instructions regarding the safety of pas­
sengers and the protection of property; more especially 
when we consider the fact that, as carriers of passengers, 
the greatest respo nsibility rests upon the officials. 

vVhile I may say that no matter how perfect a system 
may be, man may err and ill consequences fo llow, I do 
claim-claim absolutely-that methods should be adopted, 
not only to improve conditions, but also to prevent such 
errors and increase the responsibility of those connected 
with the operating of trains, from th e dispatcher to the 
crew. This will develop th eir mental powers to their proper 
capacity, thereby making them more reliable and hence 
more valuable. 

A perfect dispatching system depends upon at least five 
factors: responsibility; elimination of verbal messages; con­
venient and frequent means of receiving messages; proper 
erection, co rrect installation and maintenance of signals, 
telephones and records; and judicious eco nomy. Verbal 
messages are entirely void of any security, for it is an easy 
matter to shift blame from one to another when no evidence 
can be brought fo rward to place the blame on the right 
man. Written messages, singly or even duplicate, like­
\vise fa il in completeness, as it is surely an easy mat­
ter to destroy such orders and thereby dark en the search 
for the cause or the party responsible. T hat course is likely 
to be followed in ninety-nine cases out of a hundred if an 
accident occurs or there is any other possibi li ty of a call 
''o n the carpet.'' 

The triplicate secret method is the beacon light across 
the sea of controversy, and casts its rays clearly upon all the 
fac ts. Hence, I suggest the issuance of three distinct copies 
over autographic dispatching registers, which may be 
placed in booth s, on cars or wherever else messages are 
received. These machines produce three full copies of each 
train order, one for the co nductor, one for the motorm.an 
and th e third is retained in a private receptacle under lock 
and key fo r audit and checking by the proper road official. 

Messages are sent in the following manner : The dis­
patcher, having a machine at his desk, records in dupli­
cate each message that he issues, one discharged from the 
machine, the other retained in a locked receptacle. As 
the message is given, the conductor writes the order as he 
receives it, repeating the sa me to obtain the dispatcher's 
"complete'' when he signs his name to the order, thus de­
claring his full understanding then~of. A like course may 
be followed by th e motorman readi ng and repeating the 
message. signing his name with a declaration like that one 
of the conductor. Thus we have the signature of the dis ­
patcher, the conductor and the motorman co nstituting an 
unbroken chain of signatures which are indisputabl e, unde­
niable and absolutely certain , above all, stamping indelibly 
upon every man's memory the responsibility that rests upon 
him. 

A majority of roads use the combined booth and sta­
tion means of receiving orders, while some few employ 
th e portable telephones on cars. For obtaining orders at 
booths, the co nductor, as a rule, should call th e dispatcher. 
who, in turn , will give such orders as are necessary, where­
upon the conductor should write the same plainly, with-
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out any abbreviation (which is quite important) on the dis­
patching register, reading and repeating the same as be­
fo re mentioned. If the motorman should also read and 
repeat the same to the dispatcher, it can be done as stated. 
At stations the agent should call . the dispatcher upon the 
approach of the car to ascertain if any orders are to be 
given; if so, the conductor is signaled, or the order may 
be taken by the agent, read and repeated to the dispatcher 
fo r his 0. K ., signing same in a space provided therefor , 
giving to the co nducto r upon his reading, repeating and 
signing same, both the original and duplicate-one fo r him­
self and t he other fo r t he motorman- taking a signature 
from the motorman on hi s ( the conductor 's) copy. If port­
able telephones are carried on cars, jack boxes a re installed 
at proper points or turn-outs, switches, etc . I n such cases 
t he motorman usually calls the dispatcher, giving neces­
sary information as to car number , time, etc ., while the 
dispatcher gives the order , both the motorman and him­
self writing it as given over the register. Th e message is 
read and "completed," then re-read and repeated by the 
conductor. 

T he motorman 's copy should be placed on a cl ip directly 
in front of him, serving thus as a notice and a most excel­
lent reminder. T he third or secret copy is beyond the 
crew's reach and ever ready fo r immediate inspection. 
Now this operation does not occupy unnecessary time, fo r 
it works with clock-l ike precision , and the men readily be­
come accustomed to its ope ration, taking a single orde r 
under even heavy conditions in a time never over thirty to 
fo rty-five seconds. 

The dispatcher's office should be entirely separate from all 
other offices. A strict fo rbiddance should be maintained rela­
tive to permitting any one to enter except on the most im­
portant business. 

The switchboard that I fi nd very hig hly recomme nded 
is of the cordless type, si nce the desk is enti rely clear fo r 
the dispatcher 's sheet s, and overcomes the tendency of get­
ting out of repair at critical times. 

The telephone provides immediate and direct comunica­
tion, and consequently commends itself far in preference 
to the telegraph. T he li nes may be single or duplicate, the 
latter preferable, since in thi s manner the second line pro­
vides connection with agents, stat ions, power house and 
general headquarters, the fi r st being exclusively fo r dis­
patching. 

Many roads have, in addition to their private lines, either 
Bell or independent telephones, or both, the reby giving 
every available means of communication ; yet the rules re­
garding the use of telephones should be clear, limiting it 
on the dispatch lines to str ictly dispatching business. This 
will prevent cross talk or useless conversations regarding 
orders, thereby improving the schedule and creating dis­
cipline and respect. 

The standard steam road t rain sheets seem exceedingly 
well adapted to interurbans fo r recording t he movements 
of trains and meetings as they occur. The train orde r fo rm 
should be arranged to avoid unnecessary rewriting and 
worded to be clearly understoo d by all. K eep your orders 
clear and simple and avoid all abbreviations. 

It may be regarded as good, in the use of t r iplicate copies, 
to have a white sheet for the motorman and a yellow 
sheet for the conductor. The record copy should be whi te 
because it shows the carbon better , is retained as a basis of 
positive information about all dispatching matters and 
is carefully scrutinized by the proper authorized offi cial. 

The question of booths is solved in the octagonal shape 

covered with corrugated iron, with a peaked roof. This 
booth should be securely anchored by lag bolts into posts 
driven into the earth, making it perfectly secure and avoid­
ing, its being carried away by winds or mischievous young­
sters. Furthermore, it should be well lighted, having a 
southern exposure for daylight, and the opening of the 
door should connect the light circuit. 

L et your telephones be of the best type, fastened to the 
wall of the booth ; place the dispatching register on a shelf 
in a position to write orders with perfect ease, the left 
hand holding the receiver while the right hand falls nat­
urally on the dispatching machine to register the order. 

The summary resolves itself into judicious economy. 
L et not the fir st cost of installation play any important 
part , fo r, once in stalled, the best always produces results­
good seed means good product, and money well planted, 
well invested in a thorough dispatching system, yields im­
measurable returns, bringing back, in satisfaction alone, far 
more than it cost , and giving a service that cannot help 
but receive the hearty endorsement of the public, since 
its demands will have been met to a far greater degree than 
a nticipated. 

DISCUSSION 

Mr. Gray asked M r. Stern if the train crew received- the 
orde r a ll right would it not correspond with the order on 
the book? M r. Stern replied that it would; that the orders 
were all numbered. 

A t this point, F . D. N orveil, of the Terre Haute, Indian­
apolis & Eastern, said he thought it would be of great in­
te rest to the association to hear Mr. Button, and the presi­
dent introduced Mr. Button, general manager of the Tele­
graph Signal Company, Rochester, N. Y. 

M r. Button, as a representative of the Telegraph Signal 
Company, said they have a signal against danger operated 
by the dispatcher any time when occasion requires. For in­
stance, when any cars are running under schedules and he 
wishes to communicate with it at the next station, this sig­
nal gives the dispatcher an opportunity at any time to call 
fo r any train crew in his district in a short period. When 
a company has its time table governing the movements of 
t rains, it has go ne a long way toward the solution of its 
system, but the dispa tcher, unless he has ready support at 
every station, is constantly at a disadvantage. He said: 
" If you send an order to station C and A, wishing cars Nos. 
I and 2 to meet at sta tion B, both stations receiving the order 
simultaneously, you think you have absolute safety, but you 
a re still leaving the barn door open for the horse to be stolen 
if you do not provide against the fallibility of the man who 
holds the order fo r the operation of the trains and have 
their r ights restricted. · The moment you place an order for 
the operation of a train restricting its rights you know it. 
If the operato r at station C neglects or fails to perform 
hi s du ty, it is still possible to signal at station B, the meet­
ing point of the danger. It is proven throughout the coun­
t ry by a very large number of cases that the failure of 
these operators in placing signals of danger for trains have 
resulted in our reading the next day of enormous property 
loss to the company and the loss of a great many valuable 
and innocent lives. But the operator is not wholly to blame, 
for , as a rule, he has a multitude of duties to perform aside 
from his train service. H e is possibly the mayor and con­
stable of the town with t he important duties attaching to 
those offi ces, also an express agent, which adds another im­
portant duty. In an effort to perform all of this work, the 
railway interests are not safeguarded nor are those of the 
public." 
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Mr. Button explained what signal was displayed if an 
operator forgets to give an order. In . case the train gets 
away from him he simply inserts a plug in the machine 
which corresponds with the number of the station and in 
a few seconds the s1gnal at that station drops to danger and 
automatically inform.s the dispatcher within two seconds that 
the signal at that station has fallen to signal danger, giv­
ing him positive proof that what he wanted to do has been 
done. In case an operator does not answer his call promptly 
by reason of being asleep or at his home, the device rings 
an alarm bell at his particular station and also at the oper­
ator's home, as a command for him to come to the office. 
Thus his service is immediately obtained and the trains kept 
moving. 

He also described how the system was relieved in case 
the operator leaves his key open and the circuit re-estab­
lished. Mr. Button said he had been asked what they could 
do for the electric railways in their field. They tell them 
they can apply the signal device on telephone service so 
that any time communication can be had with stations or 
trains in a few seconds. Mr. Button related several in­
stances where railroad officials had frankly told him that 
if they had had such a system of signaling in use, particular 
frightful disasters would not have occurred. Mr. Button 
said this is why they come before the interurban men to 
see whether or not they can be of service to the electric 
railway field. Mr. Button said they built the machines at 
their own expense and can install a number of them in one 
day. The rental charge is $1 a month at each station. He 
concluded his talk by inviting the members to his room in 
the hotel where he had installed his device. There he gave 
a m.ost interesting demonstration of what his signal sys­
tem will do. The interurban men were greatly pleased with 
the simplicity of the device, and generally admitted that it 
could be applied to an interurban system to great advan­
tage. 

AFTERNOON SESSION. 

Upon calling the convention to order, President Nicholl 
read a telegram from F. J. Stout, general manager of the 
Lake Shore Electric Railway, regretting his inability to be 
present and incidentally announcing that he had appointed 
L. K. Burge general superintendent of the Lake Shore 
Electric Railway and all other properties controlled by that 
company. 

The next paper was read by S. R. Dunbar, purchasing 
agent, Indiana Union Traction Company, Anderson, Ind., 
on "The Issuing of Supplies. How to Prevent Leaks." 

THE ISSUING OF SUPPLIES. HOW TO PREVENT LEAKS 

In presenting this subject, I shall try not to wander too 
far from the issue, and shall endeavor to guard the leaks 
closely. I have perhaps interpreted the title as being more 
comprehensive than was intended, but lack of the time which 
I should have liked to devote to it may explain that. 

A railroad, more than any other concern, it seems to me, 
must trust a great deal of valuable property to the hands 
of its employees. It places as many safeguards as possi­
ble about the handling of its cash and its cars, but is every­
thing done which could be done to insure a proper use, as 
well as a proper issuing of its material? 

The cash is the heaviest problem, of course. What we 
do not get might pay for an accident or two, with a little ma­
terial thrown in, but what fails to reach the treasury has to 
accomplish its disappearance before the eyes of at least a 
few people. When a car is put out on the road with its 
load of humanity or freight, a great deal of property and 

life is entrusted to the crew and the dispatcher. They can­
not disappear with it, but they can cause great loss. Un­
like either of the foregoing, material can disappear and no 
one know where. 

The possibilities of loss do not stop with the issue of 
supplies from. the storeroom by any means, and if the title 
of this paper does not limit me to· consideration of leaks 
before and at issuance, I might suggest that one of the 
biggest problems is the care of material, tools and sup­
plies after they leave the storeroom. The only ways to 
prevent leaks and waste after supplies are issued are con­
tinual vigilance on the part of the heads of department's 
and a policy of holding each employee strictly and indi­
vidually responsible for all company property which may 
come into his hands. 

Nowadays, the concern which does not know just what 
its product should and does cost will not live to bother its 
competitors long. That the cost may be known, some one 
must know just how m.uch material and time are neces­
sary to accomplish the work in hand. We know that a 
railroad, with many of its workers away from any possi­
bility of· strict supervision, is up against difficulties which 
are hard-some of them impossible-to overcome; but a 
system of reports can be devised which would prevent ex­
cessi.ve waste or loss. 

A lineman may be a tough proposition, but he is seldom 
responsible for the tearing down of a line, and may be re­
quired to report the material used to repair the break, and 
his work be checked by an inspector. So with an armature 
winder or any other employee. 

Railroads generally supply most of the inhabitants in 
their territory with a complete set of tools before con­
struction is over, but afterwards I believe that absolutely 
no tool should be issued until the old one has been turned 
in or additional tools are shown to be necessary. 

As has been implied, there are, in my opinion, fewer 
difficulties in the way of a proper issuing of supplies than 
there are in the way of a proper use and care of them. 
There is an impersonality about a railroad which has its 
effect upon all who are employed by it; what loyalty there 
is more often is felt toward the head of a department 
rather than toward the company itself. As the storeroom 
is concerned with all the departments, this "impersonality" 
has less effect, and, partly for that reason, the storeroom 
can be dealt with more strictly and exactly. The proper 
use and care of supplies will, I believe, always be m.ore or 
less of an unsolved problem ; but to my mind that is not the 
case with a storeroom. Leaks in the issuing of supplies 
can be prevented. The problem is solved by merely hav­
ing a good system and sticking to that system. It is pos­
sible to do both, but, necessarily, as in all kinds of work, 
good tools (in this case a good system) should be in good 
hands. Good men are needed in the storeroom just as 
much as on any other part of the road. In fact, I would 
rather have enough good-that is, accurate and careful­
men and a poor system than cheap help and a good sys­
tem. That's No. r on "How to Prevent Leaks." 

The storeroom, serves two purposes, that is, the holding 
of material in stock for use as needed, and serving as a 

suspense account, so that charges are not made to the oper­
ating and other accounts until the material is actually used. 
Both are important, equally so as far as the storekeeper 
is concerned, although the auditor and the master mechanic 
may not agree as to which is the more important. I shall 
probably be unable to keep the stock and the accounting 
entirely separate, because what affects the one affects the 
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other; but that there a re two objects to be serv ed should, 
nevertheless, be borne in mind. A nd as the subj ect is 
partly ··How to P revent Leaks,'' I shall not t ry to describe 
the leaks, but possibilities of one or more leaks will be 
found lurking so mewhere near each suggestion that fol­
lows. 

The starting points-the very fo undation of our system, 
and without which there can be no system at all, but every­
thing left wide open for all kind s of leaks-should be 
a locked storeroom with big "Keep O ut" signs over the 
inside gates. and well understood rules to the effec t that 
nothing can be obtained from the storeroom without proper 
written authorization. The material and supplies in the 
storeroom represent cash to the co mpany, a re handled as 
cash in the accounting, and should be safeguarded the same 
as cash. No one would think of permitting Tom, Dick 
and Harry to have access to the cash drawer, or of issuing 
John Doe a voucher for money merely because he asked 
for it. 

To go with a locked storeroom must be rules that only 
some one of the storeroom force can give or take out ma-
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terial. The storekeeper cannot be held responsible unless 
he can prevent supplies from being stolen, or from being 
improperly issued or taken out. 

The written authorization to obtain suppli es should be 
on a specified fo rm, generally known as a requisition, num­
bered if possible. As the requisition serves as the basis 
fo r the charges to th e different accounts, as well as the 
authority on which the supplies are issued, the auditor 
should be at least concerned in getting up the form and in 
the instructions to be given in regard to its u se. 

The requisition is the co rner-s ton e of any storeroom sys­
tem. After the material has been issued on it, it takes 
the place of the material, so fa r as the accounts go, and 
must be treated as carefully as a voucher for a cash pay­
ment would be. If lost, or if misappropriated by the 
guardian of some source of expense because his accou nts 
have been running high , no charge can be properly made, 
and the storeroom wi ll be "short." It is important, there­
fo re, that requisitions not only be kept in a safe place, pro­
tected from fi re if possible, until charges an d stock re­
cords have been made from. them, but that no one out­
side the storekeeper and his stock or charge clerks should 
have access to them. One lost, mislaid or misappropriated 

requisition does not mean much, perhaps, but a few of them 
for big charges would make a l~rge shortage at the next 
inventory, which would have to be charged against profit 
and loss. · 

The storekeeper must, of course, issue material when­
ever a properly signed requisition is presented. He can­
not have any disc retion in the matter except as between 
proper and improper requi sitions. He should, therefore, 
receive definite instructions as to what and whose requisi­
tions to honor at the same time that heads of departments 
a re instructed as to how requisitions should be m.ade and 
signed. There are many possibilities for leaks, or an im­
proper issuing of material, if requisitions are allowed to 
be made without being approved, or at least being seen, 
by the heads of the different departments. If you don 't 
believe it, ask the storekeeper. 

The requi sition should contain columns in which to en­
ter the prices of the articles named and the accounts to 
which charges are to be made, as well as space for date, 
quantity of the article on hand, quantity required, quantity 
delivered, description, and purpose for which intended. 

A good system does not stop with the lo cked storeroom 
and the requisition. The more complete the system the 
fewer chances there are for leaks. The requirements of 
the auditing department and the necessities which exist 
for keeping an ample stock of all supplies on hand at all 
times, as well as the amount of money the management is 
willing to allow for running the storeroom, determine the 
details of the system to be maintained. One of the first 
de~ails to be affected by the considerations referred to is 
the stock record. This should be kept, preferably, on cards, 
arranged in the manner usual to a card index, or in loose­
leaf ledgers, the sheets being large enough and arranged 
to accommodate several items of the same class. (It might 
be well to say that I shall not attempt to· describe or make 
reco mmendations on all the form s, whether mentioned here 
or not, which may be necessary to an adequate storeroom 
system, as I <lo not understand that to be the purpose of 
this paper; but I shall be glad to show samples and to 
answer questions concerning them, either as they are re­
ferred to or later.) 

On the stock record should be shown, by dates and m 
as much detail as desired, th e quantities issued and re­
ceived, as they are issued and received and deductions and 
additions made from day to day, so that the amount of a 
given article on hand may be ascertained at a glance. I 
shall refer to this feature again. 

Leaks from an incomplete or ill-kept stock record may 
not sho w up very big until an inventory is taken, or there 
is a fire, when someone is likely to inquire, "What's the 
matter with the storeroom?" In case of fire, a complete 
stock record, if intact from having been properly pro­
tected, would enable the company to show clearly to the 
insurance adjusters just what its loss had been. That is, 
it could show just what had been in the storeroom when 
the fire occurred, and, after deducting the value of the mess 
that is left , th e difference, or the loss, could not be ques­
tioned. It would be difficult to say what the saving might 
be in such a case. 

A n incomplete stock record, as well as incompetent men 
on the floor , means leaks in other directions; that is, out­
side of the storeroom. I refer to "low stock." One side 
of the leaks from low stock is the expense of express, tele­
phones and telegrams, and the time of the purchasing agent 
consumed in getting material in a hurry; the other side 
is the expense, trouble and inconvenience of waiting for 
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material, or of making something else do, or of running 
risks with the equipment. I venture to assert that if the 
condition of "low stock" could have been avoided on almost 
any road in Ohio or Indiana during, say, the past year, a 
good extra stock record clerk would have been a minor ex­
pense. 

The expense of maintaining a storeroom is borne for the 
purpose of keeping material and supplies on hand at all 
times, and the end in view is, therefore, partially defeated 
i,f there are frequent, or even infrequent, cases of ''low 
stock." So, I claim, a complete stock record is necessary, 
because it is unfair to presume that the floorman can al ­
ways remember when to report that a certain item, out of 
perhaps several thousands, is running low. There may be 
several men waiting with requisitions to be filled, or there 
may be any one of several circumstances to distract his 
mind and cause his failure to notice that the supply of a 
certain article should be replenished. Then, again, he may 
think there is ample stock, whereas it may take weeks, or 
even months, to ~eplenish. 

The stock record clerk should have before him on each 
of his cards, or sheets, the minimum amount of stock it 
is safe to carry; that is, the point at which the supply should 
be replenished, which should be determined by the time it 
takes to get delivery and the relative importance of the 
material in question. Only in this way can items be or­
dered in ample time. No one's memory is trusted. In 
making his entries, the stock clerk can easily get into the 
habit of referring to his " minimum," and the importance 
of showing the amount on hand after each entry, that the 
minimum may be recognized when it is reached, can readily 
be seen. 

To prevent, so far as possible, any item so important as 
"low stock" being overlooked, a printed form called, say , 
"Memorandum of Stock R equired," of an individual shape, 
should be used. In this way such items will not escape 
attention as they might if miscellaneous slips of paper were 
used. These forms should be used both by the stock clerk 
and by the man issuing the material. Two chances of 
catching low stock, ther~fore, are at hand; that is, from 
the records and from the stock itself, and it will frequently 
happen that the stock clerk and the fldorman will make 
out slips on the same items at the same time. 

The complete stock record may be made to serve still 
another purpose, namely, that of the "perpetual inventory." 
The annual inventory, with its attendant expense and con­
fusion, is a nightmare to all concerned. Errors will creep 
in during a year's transactions, so that beside the actual 
work of an inventory, which may have to be made by a force 
already overcrowded, a difference will probably be found 
to exist between the actual value of the stock on hand and 
the book value, which means affecting an adjustment un­
welcome to some one or every one. 

The "perpetual inventory," as I understand the term, is 
a stock record so exact that it coincides strictly with the 
actual quantities of material on hand each day, and is, in 
fact, a complete inventory. The perpetual inventory is 
strongly advocated by a large number of accountants, and 
an approach to it is in vogue in numbers of establishments. 
I would not recommend, however, the theoretically perfect 
perpetual inventory, as it is expensive, but a near approach 
to it is practicable, and a complete count will be necessary 
only once in several years. With this system frequent 
counts are made of the different items as new stock is or­
dered, and these counts compared with the records. Where 
a discrepancy is found to exist, an apportionment of the 

charge or credit can be made to the accounts affec ted, after 
possible causes for the errors have been investigated. To 
help locate the errors and serve as an additional check, 
some sys tems go so far as to provide a card, kept in a rack 
at each bin, on which the store man enters the quantity, 
date and requi sition number each time material is removed. 
This really makes two stock records. 

vVhere th ese frequent counts are made, more time is re­
quired from day to day, but leaks and erro rs are discov­
ered and adjusted more readily, and the extra clerical ex­
pense is di stributed over the entire year , instead of at the 
time of the annual inventory. Besides, possibl e thefts are 
more easily detected. 

I;1timately concerned with the stock record a re the meth­
ods of checking in material, entering bills, and otherwise 
handling the storeroom accounts so as to prevent leaks. 
In this era of advancing prices it is pa rticularly important 
that th e pri ce record should be kept always up to date, 
whatever system, or lack of system, is pursued. This in­
cludes the prompt entering of bill s as they are passed. 
Otherwise, t he charges may be distributed to th e various 
accounts at improper prices, and the stores account be the 
loser or the gainer, as the ~ase may be- an undesirable 
situation. 

Material should be checked in when it is received, and 
not after the bill comes in. This applies to a ll depart­
ments, as well as to the storeroom. If there is no record 
from which to approve bills, then they have to be approved 
from some one's memory, or by guess; either way fur­
ni shes chan ces fo r error. To appro ve bills properly , the 
department :for which the material is ordered, say the store­
room, should have knowledge in advance of the receipt 
of material, as to just what is to be expected and from 
whom it is to come, and blanks should be provided for re­
cording exactly what co mes in. The most serviceable form 
for this purpose is a tripli cate of the order placed by the 
purchasing department. It serves as a notice of the plac­
ing of the order , and can be arranged for recording the 
dates and quantities of material received on the order. If 
the record and the bills do not agree, there is a fair claim 
against or in favor of the shipper. A permanent record 
of material received at the storeroom eac h day is advisable 
for various reasons, which I shall not take the time to go 
into here. 

A distinct phase of the issu ing of supplies, and one which 
touches closely both parts of th e title to thi s paper, is th e 
distribution of supplies from headquarters to the various 
points on th e road at which they are required. There are 
more opportunities for loss here, it seems to me, than in 
any other one direction. There are, of course, practically 
only two means of distribution- th e regular freight and pas­
senger cars or the supply car. If there a re any objections 
to the su pply car, so me one else can urge them probably 
better than I , so, as the subj ect is "How to Prevent L eaks," 
I say, take the deadhead stuff off the regular service, so 
far as possibl e, and put it on a supply car, unl ess the freight 
business is very ligh t and the road be alto gether too short­
in mileage, I mean. 

It might be shown by investigati on that a supply car 
would not be so much of an expense as an ac tual saving. 
No matter how mu ch care is taken, or how many rules 
there may be, it seems to be almost impossible to have 
deadhead material handled with as much attention as it 
should be. Supplies are lost and never found; there a re 
unavoidable delays in delivery; the freight s must take time 
out to make special side trips to the company 's property ; 
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and, frequently, cars are so crowded that a choice has to 
be made as to whether to leave paid freight or deadhead 
stuff. O ne is as bad as the other, or a good deal worse, 
to readjust the Irishman's remark. Company shipments 
should be billed out the same as any other freight. This 
takes time on the part of the freight department force, ancl 
time is valuable there, as well as at the storeroom, where 
the billing, tagging, boxing, etc., all have to be carefully 
attended to. T he boxing, wrapping, etc., are necessary on 
account of transfers, rough handling and misappropria­
tions. So much fo r a few of the obj ections to the regular 
service. 

The supply car can be loaded at or in the storeroom, and 
much time be saved that department from that circum­
stance, as well as others. The regular t rips of the car can 
be utilized by the mechanical, roadway and electrical de­
partments for the delivery of all k inds of supplies and ma­
terial belonging to each, and, many times, a special trip 
of some work car could be saved. E specially valuable 
would be the return trips of the supply car, bringing into 
headquarters shipments which now burden the freights or 
make necessary the use of a separate car. Valuable scrap, 
fo r instance, and from which there are many leaks, could 
be better taken care of and classified. Last, and most im­
portant, supplies would be promptly, properly and surely 
delivered. 

I I t1 4. 
Briefly, in closing, I would recommend for the issuing 

of supplies, properly and with as few leaks as possible, a 
locked storeroom, governed by strict rules as to the taking 
out of material; a well-considered system; enough good 
men to carry out the system completely; facilities for the 
men to handle their work without confusion; that is, an 
adequate storeroom, both as to size and arrangement ; the 
distribution of supplies through the medium of a supply car, 
and the inculcation in the minds of every one on the road 
of a wholesome respect for the storeroom and for company 
property. 

DISCUSSION 

\V. H. Forse, Jr., assistant treasurer Indiana U nion 
Traction Company, said that the paper covered the subject 
so well that there was little left to be said. However, he 
would like to ask Mr. Dunbar how he checked his ma­
terial. As he understood Mr. Dunbar 's paper, a tripli-

. cate copy is given to the floor man. It is a practice of 
some not to give a triplicate copy to the floor man. If he 
does not have it he is more apt to count the material cor­
rectly. He had found that if the floor man is in a hurry 
he might just 0. K. material instead of counting it. 

Mr. Dunbar replied that there might be a difference of 
opinion, but believed it works better to have the informa­
tion before the man. If you are going to prove his ac­
count you will have to have him count it twice. If he 
counts it and then goes to his order and finds an error, he 
will count it several times. 

Mr. Spring asked Mr. Dunbar what rule he adopted for 
replenishing stock when it got low; if he had any idea of 
how much stock he wants and how he handles it. Mr. 
Dunbar replied that materials are likely to be changed, and 
there would be a loss. The manager should instruct the 
storekeeper as to the minimum and maximum supply on 
hand. Then the quantity ordered depends upon how much 
stock is necessary to be carried. You can have a six 
months' supply if necessary. 

Mr. N orveil asked Mr. Dunbar how he handled the scrap 
pile. Mr. Dunbar replied that he did not know what was 
done with that. He said if there is too much scrap it 

should be stopped. Disputed stock in the storeroom is 
charged from month to month, and, of course, in that case 
the auditor should be consulted, the credit be distributed 
and the difference in the cost ascertained. 

S. D. Hutchinson said he thought that the discussions 
would be more elaborate if the papers were printed and 
sent to the members ten days before the meeting. The as­
sociation had got to the point where that ought to be car­
ried out. It is difficult for members to grasp the subject 
and think of all the ideas they want to express. Such a 
plan would make the discussions more practical and bene­
ficial. President Nicholl replied that the proposition had 
been previously considered by the association, and while it 
was thought to be a good idea, it was deemed too expen­
sive. He said the members had thought, inasmuch as the 
meetings were held only every two months, there would 
likely be sufficient discussion. 

REPORTS OF COMMITTE ES 

Under this head, W . H. Evans, of the Indianapolis Trac­
tion & Terminal Company, and chairman of the committee 
on standardization, made the following report: 

REPO RT OF THE STAN DARDIZATION COMMITTEE 

Your committee appointed to investigate the subject and 
recommend standards for adoption of this association, as 
applied to traction railroads, held meetings at Indianapolis 
on April 25, 26 and 27, and investigated the subject of stand­
ards, principally on the line of the recommendations which 
were made by our association in convention assembled at 
Fort Wayne, under date of Sept. 27, 1906, with particular 
reference to the following subjects: Brake-Shoes, Axles, 
Journals and Journal Boxes, Tread and Flange of Wheels, 
and Rails for Street and Interurban Railways. 

After carefully considering the various subjects, your 
committee deems it advisable to make a partial report at this 
time, in order that this can come before the association for 
consideration at the meeting to be held at Indianapolis on 
May 23, 1907. 

In the discussion of the advisability of standards, it was 
evident that it would not be possible to arrive at any happy 
medium between the various types and classes of material 
now in use by the different traction companies serving the 
purpose for which we desire to adopt standards, but rather 
it would be necessary arbitrarily to select a standard and 
determine the dimensions which we consider advisable for 
these different parts, as any slight variation in the dimen­
sions would necessarily interfere with the interchangeability 
of the parts and prevent, to a large extent, the object to 
be accomplished by standardization; that is, the selection of 
material and parts which would be of the same pattern and 
dimensions and common to the different roads forming 
this association. 

BRAKE-SHOES 

It was decided to recommend the use of a brake head 
and shoe similar to the one which is now standard on the 
steam railroads, but adapted to a wheel tread 3 ins. wide 
and comequently a shoe 2¾ ins. wide, as shown in the at­
tached drawings. Your committee is decidedly in favor of 
the shoe without the flange where it is pqssible to use these 
shoes with trucks which permit the use of brake beams, 
as, in our opinion, much greater economy can be effected 
with the use of this type of shoe than with the flange shoe, 
and it is necessary to scrap a considerably smaller portion 
of the shoe. This shoe can also be reversed on the same 
wheel and requires but one pattern for all types of trucks, 
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and can also be used, should occasion require, on wheels 
with the steam railroad standard width of tread. 

capacity m,otors, reducing the variety of axles to four sizes, 
as indicated by the axle journals, viz. , 3¾ ins. x 7 ins., 

However, we con­
sider it advisable to 
include in our recom­
mendations a flange 
shoe which fits the 
brake head and can be 
used where desired in 
place of the shoe rec­
ommended. 

Your com m i t t e e 
makes no recomrn.en­
dations as to the at­
tachment of b r a k e 
head to the brake 
beam, as this portion 
of the head wi ll neces­
sarily take the form of 
the various ty,1c es of 
beams to which it 1s 
to be attached. Vv e 
would, howeve r, rec­
omm end that with 3-in. 
tread wheels the center 
to center of brake 
heads on the same 
beam shall measure 
59;¼ ins. 

The attached draw­
ings, covering the 
brake heads and brake 
shoes, are respect­
fu lly submitted. 
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T he vari ous dimensions as given on these axles 
were th e subj ect of con siderable discussion by 
your committee. and whi le th ese dimensions very 
nearly a pproach those of ax les already in service 
on the various types of motor trucks, it is the 
opinion of your co mmittee that these dimensions 
can be fa ithfully fo llowed to advantage in re­
modeling or rebuilding trucks already in service 
and to cover all future orders for equipment. 

We would particularly r ecommend the ad­
visability of reducing the journals to these stand­
ards, and also consider it very desirable to in­
augurate a standard fo r gear fit s and al so for 
motor axle bearings, and whil e it may be neces­
sary to vary from the dimensions, as recom-
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STANDARD BRAKE-HEAD AND SHOES, CENTRAL ELECTRIC RAILWAY ASSOCIATION 

AXLES, JO URNALS AND JOURNAL BOXES 

W e would respectfully submit the attached drawings, 
covering axles for the various weight cars a nd diffe rent 

mended, for some particular style of motors or trucks, if 
these particular dimensions referred to above are adhered 
to, a decided benefit will be obtained. 
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JOURNAL BOXES 

In connection with the axles already recommended, we 
recommend the adoption of journal boxes which conform 
in detai l to the dimensions commonly used with axles with 
journals of the dimensions recomm ended and which have 

SECTION OF STANDARD TREAD AND FLANGE FOR CITY AND 
INTERURBAN WHEELS 

become standard on the various equipments on the steam 
roads. The dimensions of these various parts of journal 
boxes, journal bearings and bearing keys are generally fa­
miliar, and your committee has not considered it advisable 
at this time to prepare detail drawings, covering the dimen­
sions of th ese parts. However, we desire to call particular 
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attention to the dimensions of the boxes where they fit the 
pedestal jaws, as it is principally in this particular that the 
motor journal box differs from that commonly used in other 
trucks. We, therefore, submit the drawings attached, show­
ing the dimensions where the journal boxes for the different 
axles fit the pedestal jaws. It will be noted that the dimen-

sions of the boxes at the pedestal jaws are the same for 
the journal, 3¾ ins. x 7 ins., as for the 4¼ ins. x 8 ins., as 
it is found that this can very readily be accomplished, and 
it would, no doubt, be an advantage, as it frequently occurs 
that it is desirable to put in a 4¼-in. x 8-in. axle in place of 
one 3¾ ins. x 7 ins. These dimensions for the 5-in. x 9-in. 
and s ¼-in. x IO-in. journal boxes are what have usually 
been the practice on trucks where these axles have already 
been used. 

TREAD AND FLANGE OF WHEELS 

We would respectfully submit herewith a drawing of the 
tread and fl ange of wheels of dimensions which conform 

SECTION OF 70-LB . RAIL 
FOR INTERU RBANS 
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SECTIO N OF 7-IN., 91-LB. T-RAIL 
FOR CITY USE 

to recommendations made at Fort Wayne on Sept. 27, 1906. 
In the opinion of the committee, this tread and flange can 
be used equally well on city and interurban tracks, and was 
selected after a careful investigation of the types of wheels 
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used by many of the largest traction companies 111 the 
country. 

RAILS FOR STREET AND I NTERU RBA N RAILWAY 

We would recommend the adoption as standard of what 
is known as the T form section of rail, for both city and 
interurban work. 
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For city tracks we would recommend what is known as 
the 7-in. T-rail section, 91 lbs. to the yard, as shown in the 
attached drawings. This section of rail and others very 
similar to it have been used successfully on many of the 
large systems in the country, and, in our opinion, can well 
be adopted as standard. 

For interurban tracks we would recommend the A merican 
Society Civil E ngin eer's standard section, 70 lbs. to the yard, 
as shown in th e attached drawing. T.his rail is commonl y 
u sed on interurban lines in the territory covered by our as­
sociation, and, so far as we have any information, it has 
given very good satisfac tion and appears to be of sufficient 
weight to amply take care of the interurban traction car 
requirements. 

In submitting these recomm endations, your committee 
would urge a full and free discussion by th e members of the 
association, with the view of bringing out all poin ts to be 
considered in the adoption of so important a mat ter as a 
standard fo r traction co mpanies at this time, and in the encl 
we feel that the recomme1;datiori's here made will meet with 
your approval 

R espectfull y submitted, 
W. H. EVANS, Chairman ; 
R. C. TAYLOR, 

F RED HECKLER, 

M. E. BAXTER, 

Vv. A. GIBBS, Committee. 

DISCUSSION 

P resident N icholl said the sta nclarcl izatio n co mmit tee 
had spent a goo d dea l of time in considerat ion of this sub­
ject and fo rmul ating th is report, and he thought co nsid­
erable time shoul d be taken in discussing whether or not 
it should be adopted. 

Mr. Hutchinso n asked the committee under what con­
ditions th ey reco mme nd the use of the groove shoe. Mr. 
E vans replied that they did not recommend the groove 
shoe at all. 

M r. Dunbar said as the subj ect was so important to the 
electric railway business, and was made after mu ch con­
sideration, it would be better to discuss the report at an­
other meeting , and he ma cl e a motion actordin gly. 

Mr. Taylor , a memb er of the committee, sa id he woul d be 
glad to have th e members examine the detai ls of the report 
carefully and di scuss it satisfactoril y so the committee can 
get the matter in shape fo r presen tation at the next national 
convention. 

Fletcher Durbin suggested that inasmuch as th ey had no 
better tal ent than th e com mittee havin g the subj ect under 
consideration , he thought it advisable to adopt the report 
as presented. 

F . D. Carpenter said the matter was of great importance, 
and made a motion to have the report printed and dis­
tributed to eaeh member of the association for study and 
future discussion. The committee had done most nobly 
and the thanks of the association were clue the members 
for their arduous labor. T he motion was adopted. Th e: 
report of the eommittee on express contracts went over 
until the nex t meeting . 

W. J. Woods and C. V. A dams, members of th e Indiana 
Railroad Commission , were present and invited to address 
the meeting. J uclge \ Voods said he was pl eased to be pres­
ent and thought it advisable fo r the interurban men and 
the members of the commission to beco me better ac­
quainted. "Accidents on all railroads in this eountry a re 
entirely too numerous. The public must be given more 

conside ration.'' He said the interurbans, like the steam 
roads, should have a printed set of rules posted throughout 
their sys tems governing the operation of t rains and the 
conduct of employees. The employees should be compelled 
to learn the rul es and to strictly observe them. Judge 
Woods reminded the interurban men that their roads woul d, 
under the law, fa ll under th e entire j urisdic tion of the eom.­
mission with refe rence to fre ig ht matte rs as soon as their 
freight business contributes 33 1/3 per ce nt of their income. 
He said, in hi s j udgment, the interurban peo ple made a 
mi stake in opposing such jurisdiction. "No later than . to­
day," said he, " I was asked by an interurban man if the 
commission had power to compel one interurban line to en­
ter into a freight traffic agreement with another or co n­
nec tin g interurban line, and I was compell ed to a nswer 
in the negative." 

C. V. Adams was next introduced and explai ned the ac­
cident reports to be sent out in a few days. He said th e 
co mmission proposed to establish a standard report for ac­
cidents along practically the same lines as those laid down 
by the Interstate Commerce Co mmission, which has ru les 
that if an accident does not prevent the vic t im fro m work­
ing th ree days fo llowing the accident it need not be re­
ported. h 1 addition to accidents resul ti ng in inj u ries to per­
so ns, all damages to the companies' property must be re­
ported, but no account of damages to other property need 
be reported. T he acc ident repor ts are not required of ci ty 
lines, but only of interurban lines; but if an acc ide nt hap­
pens to an interurban train whi le operating over a city line, 
it must be reported. 

----<•>-<•• +-----

STILLWELL PAPER IN BOOK FORM 

T he A merica n Ln stitute of E lectrical E ng ineers has just 
issued in hook form, and bound in cloth, the paper on the 
"Sub st itution of the E lectric Motor for the Stea m Locomo­
tive," by L. B. Stillwell and H. S. P u tnam, publ ished in 
abstract in this paper fo r March 16, 1907, with the resulting· 
d iscussion both oral and writ ten. T h e lat ter includes a 
number of interesting statements. Mr. Townley, of the 
New Have n Rail road, believes that the institute would lay 
itself open to serious crit icism if it undertook to establish 
a standard frequency for electrically-equipped steam roads, 
when there is no single electr ified steam road in the coun­
try operated by single-phase current. He does not believe 
that present evidence woul d warrant the general adoption 
of 15-cycle sin gle-phase motors in view of the general wide 
use of 25-cycle apparatus. R. D. Mershon also believes it 
well to go slow with standardizing frequency. H. M. 
Brin ckerhoff quotes so me fi gures on cost of operation on 
the Metropoli tan vVest Side E levated Rail way, which, after 
ten years of operation, are fro m 25 to 30 per cent below eor­
responding costs of simil ar steam locomotive operati on. A. 
H. Babcock, of th e Southern Pacific R ailroad, quotes so me 
fi gures in favo r of high-voltage direct-current opera tion . 
He says, however. that the fact that motors of th is 
type have been specified by h im fo r a large suburba n 
service should not be taken as a dee laration in th eir favo r 
as a substitute fo r single-phase in all cases. W. S. Mur­
ray, of the New Haven Railroad, co ntributes some extensive 
tabl es on the cost of steam operat ion , dividing it into ex­
press passenger service, local express passenger service and 
fre ight service. T hese a re based on New H aven operation. 
The price of the book is $1 , and it will be sold at that prjce 
by th e M cGraw P ublishing Company. 
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VARIABLE GAGE TRUCK USED IN BRADFORD, 
ENGLAND 

Although the tramway authorities of Bradford and Leeds, 
m Yorkshire, England, have long been desirous of run-

VIEW ON WIDE GAGE WITH DISTANCE BLOCK IN 
RUNNING POSITION 

ning through cars over their adjoining systems, such con­
nection appeared impracticable, as the gage of the Brad­

The gage-changing equipment consists essentially of an 
extra shaft behind each truck axle on which is carried a 
so-calied distance block, to lock the wheel in the desired 
pos1t10n. This shaft is turned by a lever mounted on the 
upper side frame of the truck, this causing the block to 
ri se or fa ll from the side of the car wheels. Assuming that 

D I STANCE BLOCK RAISED PREPARATORY TO 
CHANG I NG GAGE 

the vehicle is traveling on the 4-ft. gage, the axle sleeve 
with its wheel and gear is then at the innermost position 

fo rd tracks is only 4 ft., ,yhile 
Leeds uses the standard 4-ft. 
8 ¼ ins. It was first proposed 
to overcome this hindrance 
by laying a third rail, but as 
this would have meant an ex­
penditure of nearly $100,000, 

it could not be seriously con­
sidered. As an alternative, 
C. J. Spencer, general man­
ager, and J. \V. Dawson, the 
assistant engineer, of the 
Bradford City Tramways, 
submitted to the joint tram­
ways committee drawings of 
a car equipped with wheels 
adjusted to run on either 
gage. An experimental car 
was tl1en built by the Thorn­
bury Car Works, of the 
Bradford City Tramways. 
Since its installation this car 
has operated so successfully 
that it has been provision­
ally approved by the ex­
pert of the Board of Trade, 
the body which has very 
wide powers to regulate 
the operation of tramways 
and other public utilities. 

PLAN VIEWS OF T RUCK ON 4-FT, AND 4-FT. 8½-IN. GAGE, WITH GEAR CASE S REMOVED 
TO SHOW EXTRA W IDE PI NIO N S 

The general framing of this truck does not differ fro m 
the standard type, as the changes for different gages are 
made by the sliding of the car wheels to definite stops on 
the truck axles. The motor is carried in the ordinary 
manner, but has a broader pinion. The gear wheel and 
car wheel are mounted on a sleeve which can slide on the 
axle. 

with the gear engaging the motor pinion on its inner end ; 
in this case the distance block is in contact with the outer 
face of the wheel. When the car reaches the point where 
the bridging rails taper outward to the wider rails , the 
block is lifted, and thus the entire gage-fixing mechanism 
slides along the axle through the motion imparted through 
the wheel flange and rail groove. On reaching the wider 
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gage the block is dropped to come in contact with the inner 
side of the wheel. When changing from the wide gage 
to the narrow one this process, of course, is reversed. The 
only part subject to rapid wear is the distance block, which, 
therefore, is made with a renewable tongue. 

The important feature of braking is cared for by so 

CAR EQUIPPED WITH GAGE-CHANGING MECHANISM 

mounting the brake-shoes that they are free to slide along 
the brake operating bar and hence are moved along this 
bar by the portion of the brake block which engages with 
the wheel flange. The same result 'may be obtained by link 
connections to a bracket mou nted around the axle sleeve 
whereby a longitudinal movement of the sleeve produces 
a corresponding movement of the brake shoes. Similarly, 
a track brake can be made to move in unison with the rest 
of the equipment. 

• • • 
STORAGE AIR STATION AUTOMATIC CONTROL 

The accompanying diagram shows the connections of the 
devices used to au tomatically control the compressor mo­
tors in a storage air station, where compressed air is stored 
for charging cars equipped with storage air brak es. The 
three functions of such a control system are : 

(r) The two compressor motors, of which only one unit 
is indicated in the diagram, must start and stop 
simultaneously between certain maximum and 
minimum air pressures, just as in the case of a 
car governor, except that the pressures handled 
are from 250 to 300 lbs. to the square inch. 

(2) At starting, resistance is in circuit and 
the automatic must operate to reduce this re­
sistance gradually to zero, just as a car controller 
does when properly handled. 

(3) The automatic must operate to remove 
the air load just before the motors are sta rted 
or stopped. If this feature is neglected, condi­
tions are about the same as when operating a 
car with the brake applied. 

taining oil. The dash pot regulates the rate at which i 
shall successively contact I, 2, 3 and 4, and thereby controls 
the cutt ing out of resistance in the motor-circuit and the 
t ime of loading and unloading the compressor . . X is the 
regulator, the contacts of which determine the pressures 
at which the automatic shall operate to start the motor and 
stop it. The blow-out coils of the main circuit magnet A 
are indicated at t-t'. M-M are magnets, the operation of 
which is effective in lifting the compressor valves in such 
a way that the compressor ceases to do work. L-L are 
three 32-op lamps automatically cut into series with the 
magnets after they have operated, to decrease the amount 
of cut rent that they take. This is possible because much 
less current is required to hold a plunger up than is re­
quired to pull it up from a distance. T is the source of 
trolley current. 

In the diagram all devices are at the off pos1t10n, the 
regulator-hand touches neither the starting nor stopping 
post, and , the motor is at rest . Assuming the unit to start 
whenever the a ir pressure in the storage tank, hence in 
regulator X, may be 250 lbs. and stop when the pump has 
raised the pressure to 300 lbs. per square inch. T he posi­
tions of the diagram may then be assumed to mean that the 
pressure has been stored to 300 lbs., that some of the air 
has been used, that the pressure is fa lling toward 2 50 lbs., 
and that, therefore, regulator hand h is moving toward 
starting post. In the diagram, then, all control circuits are 
open and the motor circuit is open. 

The instant regulator hand h contacts the starting post 
on the left, trolley current takes path T-r-L-m "-m-m'-x ­
A-B-f'-v-h-starting post-fa-y-ground. T he energizing of 
magnet A causes g to contact gr and g2, thereby closing 
the motor circuit so that current can take path T-a-re­
sistance-armature-field-g'-g-g" -ground and start t he motor . 
Simultaneous operation of magnet B tauses disc f to con­
tact f' and f" , to short-circuit the path leading through hand 
h, so that when the pressure increases and h leaves the 
starting post it will draw no arc. Also simultaneously with 
the operation of magnets A and B , current from ju nction 
x takes path x-q-D-f'-v-ground, thereby energizing mag­
net D and causing its plunger and disc i to move upward 
slowly on account of the resistance of the oil in the dash pot. 
The result of h tou cHing the starting post, then, is to close 
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In the diagram, A is a solenoid, with its 
plunger and contact plate g in th e off posi-

DIAGRAM OF AUTOM ATIC ELE CTRICAL CONTROL OF STO RAGE 
AIR BRAKE SYSTEM 

•tion; if A is energized, g is 'pulled up into contact 
with g r and g2, thereby closing the motor circuit. E , 
F and G are somewhat similar, but much smaller mag­
nets for automatically cutting out the r ~sistance. E 
and F carry special contacts, c and c', the function of 
which will be seen later. Aluminium disk i is carried on 
plunger i', terminating in a piston in dash pot D.P. con-

the motor circuit, short-circuit the regulator so that it s 
contact hand cannot burn, and put in motion the automatic 
that is to cut out the main motor starting resistance. A s 
soon as i in its upward motion contacts carbon rod I, cur­
rent from junction x takes path x-q-p-c-c'-G- r-i-v-f'-f-f" -y­
ground, thereby operating magnet G, causing d to contact 
d ' to cut out one section of the motor starting resistance. 
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On further mo vement i cont acts carbon rod 2, thereby caus­
ing current to take path-x-q-p-c-c'-F-2-i-v-f-f-f"-y-ground 
and operate magnet F, which causes b to contact b', thereby 
cutting out a second section of the sta rting resistance in 
the motor circuit. F urther upward movement causes i to 
co ntact 3; current from junction x then takes path x-q-p­
E-3-i-v-f'-f-f" -y-ground and energize magnet E, so that a 
contacts a" and at the same time contacts c and c' se-p,a­
rate. T he operation of E results in cutting out the last 
section of the starting resista nce, the main motor cur­
rent pa th becoming T a-a· -O-arma ture-field-g' -g-g" -ground. 
The separation of contacts c and c' opens the circuits of 
magnets F a nd G, so that they cease to take current, when 
such current becomes useless . A ll starting resistances hav­
ing been cut out . th e motor is now operat ing on full line 
Yoltage, but is do ing no app reciable work, because the com­
pressor is unloaded from the preceding shut-down. As 
soon as further upward travel causes i t o contact 4, current 
takes path L-111" -m-m'-through unloading magnetos M and 
M in parallel-4-i-v-f'-f-f" -y-ground. Both magnet s operate 
to release their respective valves, so that the compressor 
can compress air. The operation of the upper magnet M 
also li fts disc m off contacts m'-m", thereby removing the 
short-circuit across lamps L and cutting those lamp s as 
a whole into series with the magnets now in operation ; 
this effects a savi ng in current. T he co mpresso r is now 
sto ring ai r into the storage tanks, so that th e pressure in 
those tanks and in regulator X slowly ris es toward the 
maximum limit of 300 lbs. Simultaneously regulator hand 
h is slowly moving toward stopping post to the right. As­
suming the regulator to be co rrectly adjusted, as soon as 
the pressure reaches 
300 lbs. h will contact 
the stopping post. Mag­
net D has remained en­
ergized all the time, but 
could not pull i up any 
further. owing to the 
interference of hook­
shaped contact 4. The 
contact of hand h with 
the stopp ing p o s t 
causes a current to 
take pa th T-r-C-stop­
p in g post-y-f'-f-"-y­
groun<l, thereby ener­
gizing magnet C. which 
then p ill s up it s plung­
er, rocks 4 out of in­
fe rence with disk i, and 
allows it further up­
ward movement. The 
instant 4 leaves contact 
with i the loading mag­
nets M M lose their 
ground connection, beco me de-energized and assume 
their unloaded posit ion where the compressor ceases 
to compress. A few seconds later i contacts ca rbon rod 5. 
Path w-5-i-v-f" then acts as a short-circuit across the ter­
minals of magnet B , thereby de-energizing it and causing 
disc f to dro p•, and with the result that all magnets are de­
prived of thei r ground connection, become de-energized 
and fall to the off positions. The dropping of f also insures 
th;:it h:111d h will not drag an arc when the fa ll in pressure 
causes it to leave the stopping post. 

DEVICE FOR RECORDING TRANSVERSE MOVEMENTS 
OF TRUCKS ON TRACK 

J. Sutherland Vv arner contributes a suggestion to the 
Tramway & Light Railway Association, contained in its 
las t Proceedings, for a device for registering the transverse 
movement of cars on the track. The nearer the body of the 
car follows a straight line the greater will be the comfort 
in riding and the lower the work expended in travel. Mr. 
\Varner, therefore, suggests a small reservoir containing 
whitewash attached to the front and the rear of the car 
and connected with a spout so that a line of whitewash will 
be run on the track to show the variations from a straight 
line, followed by the front and rear ends of the car. By 
measuring the distances of this line from the center of the 
track a measurement of the oscillations will be secured. 
Mr. \Varner believes that these variations are due more to 
th e susp ension of the trucks than to variations in track level. 

•• 
EMPLOYEES' ENTERTAINMENT AT HOBOKEN 

The Street Railway Employees' Social and Athletic Club, 
of the West Hoboken Division of the Public Service Cor­
poration, gave its third annual entertainment on the after­
noon and evening of May 25. It took the form of an 
amateur minstrel performance in which twenty-five mem­
bers participated, with six "end men." Following this per­
formance was a vaudeville entertainment with moving 
pictures. 

This orga nizat ion is one of the most successful and pros­
perous of its kind in the neighborhood of New York, and 
has its headquarters in the \i\Tes t Hoboken car house. Here 

W EST HOB O K EN CAR HOUSE 

the company has provided an audit6rium, aproximately 35 
ft. x r ro ft.,. with stage, curtain, etc. In an adjoining room 
are two pool tables. A smoker, dance or some other en­
tertainment is given once a month in the winter time, and 
a more ambitious performance once a year. The success of , 
the club has been largely due to the active efforts of George 
H. Duck, division su perintendent, and president of the club 
last year. The president this year is Charles A. Bauman, 
assistant division superintendent. N ewton \i\T. Bolen is 
honorary president of the club. 
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TWO REGISTERS OPERATED BY A ROD AND TWO CORDS 

A new invention by the Ohmer Fare Register Company, 
of Dayton, Ohio, consists_ of an arrangement for operating 
two registers in either a city or interurban car by the use 
of one rod and two cords in such manner as to expose the 
denomination of fare registered in one machine and at the 
same time cover, by means of a winker, or small curtain so 

( 

FARE RUNG ON LOW-FARE REGISTER 

' attached to the operating mechanism as to move auto-
matically whenever a fare is recorded, the tablet aperture 
on the face of the other register. The amount recorded is 
shown on the face of the machine in operation, on the 
double dial, placed on either side of the 'registers, or between 
them; on corresponding double dials throughout the car, 
and on the back platform when desired. The aperture on 
the face of the other register, through which a tablet is 
visible when it is operated, is hidden from view by one of 
the curtains of the winker, the corresponding curtain be­
ing automatically raised to show the last fare registered 
in the operated machine. 

In the accompanying illustrations, one of the machines 
is mounted for recording smaller fares and the other one 
for registering larger denominations. The mountings of 
the inner dials correspond to those within the register con-

The new apparatus is constructed along the lines that 
have become standard Ohmer practice, and all that is new 
in the device is protected by additional patents. It can 
be attached to two registers of any size or capacity; for ex­
ample, where two fare registers, or counting machines, 
with permanent fare indications, are used in a car-one 
for counting cash, the other tickets or transfers-the winker 
can be attached and will reveal the denomination of the 

last fare registered, and at the same time 
will cover the tablet or figures on the face 
of the other register. 

It is possible under the new method 
to register separately and print detail rec­
ords of twenty-two different classes of 
fares on two No. 4 ty,pe machines. In all 
operations the last fare registered is the 
only one exposed to view, and is the only 
one indicated by the pointers on the sev­
eral dials. 

•• 
A NEW TYPE OF METAL SAW 

A new type of metal saw has been designed by the 
Quincy, Manchester, Sargent Company, of New York and 
Chicago, to meet the demand for a somewhat small er ma­
chine than the company has manufactured in th e past, and 
though the new saw embodies th e strength and wearing 
qualities of the company's regular machines, it is available 
for many small shops that would not be warranted in 
purchasing a larger a nd more expensive machine. The 
blade, as on the Bryant type of machine, is dr.iven from the 
periphery, but instead of a sprocket drive, hardened steel 
rollers are used, which are ground and journaled in re­
movable steel bushings held securely in the double driving 

FARE RUNG ON LARGE-DENOMINATION REGISTER SAW USED FOR CUTTING RAIL 

taining the smaller mountings, and the denominations on 
the outer dials are similar to those within the second ma­
chine. This arrangement tends to render the work of the 
conductor as easy and simple as though he were operat­
ing one machine. It also simplifies the duties of the audit­
ing department. 

A sheet from Register No. C-218, for example, will show 
the record of fares collected from 5 cents up to 55 cents, 
and a sheet from Register No. C-205 from 55 cents to 
$1.05, and also tickets. It will also show the identifica­
tion key number, or numbers, of the conductor, or con­
ductors, who operated the machines, th e numbers of the 
registers and other data. 

gear. By this method of drive a much larger diameter of 
the blade is available for cutting than can be obtained from 
a blade of the same size arbor driven, where about one-third 
of the di°ameter of the blade is necessarily occupied by the 
driving collars. It also has an advantage of economy in 
repairs . The machine has a capacity for cutting rouhds up 
to 6 ins. in diameter and I-beams in a vertical pos1tion up 
to ro ins. at ·any angle up to 45 <legs. The feed is of the 

·variable friction type, adjustable with the machine in · mo-
tion. It is said to be powerful and continuous ' in its ac­
tion ' throughout its entire range and superior to a ratchet 
'feed. When desired the machine can be arranged for direct 
connected motor drive. 
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LONG-SCALE SWITCHBOARD INSTRUMENTS 

Recognizing the need for switchboard instruments well 
suited for use with generators of large capacity and where 
readings must be made at a considerable distance from the 
switchboard, the American Instrument Company has re­
cently designed a long-scale instrument of the type shown in 
the acompanying illustrations. These instruments are pro­
vided with scales approximately 14 ins. long, or twice the 
length of the usual large size round pattern instrument. 
This gives ample room for large divisions and large fig­
ures which, together with the unique method of marking 
the scales (shown in Fig. r), make them. extremely clear 
and legible. 

Perhaps the most unique feature of these instruments is 
the method of mounting them on the switchboard. vVhen 
an instrument with a long-scale, as described above, is 
mounted entirely on the front of the board, it projects a . 
considerable distance and is more or less in the way, while 
if the same instrument is mounted flush it requires cutting 
a large irregular shaped hole, which weakens the panel 
very materially. The way this new instrument is constructed 
entirely obviates both of these difficulties. It projects less 
than 2 ins. from the front of the board, and yet requires a 
circular hole only 6¾ ins. in diameter to be cut in it. Thus 
they are easy to mount, the panel is not unduly weakened, 
and all the advantages of the flush type instruments are 
offered. Very satisfactory illumination may be obtained 
by a lamp and bracket mounted over the instrument. 

Fig. 2 shows the unique construction of the case to allow 
this unusual method of mounting. The instrument proper 
is mounted in a circular box which projects through the 
board while the shallow portion of ,the case contains the 

LONG-SCALE SWITCHBOARD VOLTMETER 

scale and lies flat against the front of the switchboard. 
The internal construction of these new Type 3 instru­

ments is said to conform strictly to the usual excellence of 
this company's round pattern and portable instruments. 
The magnets are aged and magnetized according to the 
latest and most approved methods. The mechanical con­
struction of the moving coil, its mounting, etc., are ex­
tremely simple and rugged, so that they are well adapted 
for the hard service, which is bound to come to any switch­
board instrument, 

Ammeters of this type are arranged to operate in con­
nection with the standard interchangeable switchboard 
shunts regularly used with round pattern switchboard in­
struments. These shunts are adjusted to give a uniform 
drop of exactly 50 milli-volts on full load. The instru­

ment, together with its leads, also 
is adjusted to have exactly one 
ohm resistance and to give full de­
flection on 50 milli-volts. Thus 
any shunt of any capacity can be 
used with any instrument and pair 
of leads, and correct results will be 
obtained. This feature is of great 
advantage, as it allows the use of 
any number of shunts of any ca­
pacity on one indicating instru­
ment, the only reqmrement being 
that a suitable two-pole switch of 
negligible resistance be inserted in 
the leads between the instrument 
and shunts. Should an instrument 
be disabled through accident, it 
can be returned to the factory for 
repairs and properly adjusted with­
out disturbing the shunt at all, and 

LONG-SCALE SWITCH- while it is out of commission an­
BOARD VOLTMETER other "American" ammeter, wheth­(SIDE VIEW) 

er of the same or different type, 
may be used and correct readings obtained when the proper 
multiplier is used to make the scale values agree with the 
shunt capacity. 

These long-scale voltmeters have a uniform resistance 
of exactly roo ohms per volt, so· that a 150-volt instrument 
has just 15,000 ohms total resistance and a 300-volt in­
strument exactly 20,000 ohms resistance, and so on. This 
uniformity makes it possible to use multipliers interchange­
ably should they be required, and also adapts the instru­
ment for measuring insulation resistance and grounds most 
satisfactorily. 

Where generators of large capacity are used there will 
naturally be large currents flowing in the bus-bars, which 
will set up magnetic influences affecting the readings of 
the ordinary instrument. This company's long-scale in­
stru ments, as well as its other switchboard round pattern 
instruments, however, are provided with soft-drawn sheet­
iron cases, which provide a most efficient magnetic shield 
for the internal parts. As these cases are drawn into shape, 
the material must be of uniform softness throughout. In 
consequence of this there is practically no danger of their 
becoming permanently magnetized, as happ,ens when cast 
iron is used. In addition to the shielding quality of these 
cases they are so designed that where parts come together 
there is ample bearing service to prevent effectively the 
entrance of dust. 

The factory of the American Instrument Company is in 
Newark, N. J. , but the general sales office is in Philadel­
phia, where James G. Biddle, president as well as sales 
agent of the company, makes his headquarters. 

•• 
The strike situation in San Francisco is improving daily. 

More cars are in operation now than noted last week, and 
additional rolling stock is from time to time being placed 
in service. Acts of violence are infrequent. According 
to the representatives of the company in the East, the situa­
tion is well in hand. 
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INTERESTING BAGGAGE CAR FOR CENTRAL CALIFORNIA 
TRACTION COMPANY 

An interesting baggage car for interurban service has 
been furnished to the Central California Traction Com­
pany by the American Car Company. The car is divided 
into two equal compartments, mainly to assist in classify­
ing the various kinds of freight. Each compartment has 
the regulation doors at the sides, and the partition between 

EXTERIOR OF CALIFORNIA BAGGAGE CAR 

compartments contains double folding doors. Side benches 
are arranged along the walls and can be folded up when not 
in use. The doors at the ends of the car are placed in the 
center because it is proposed to operate the car with the four 
40-ft. interurban passenger cars supplied to the company 
by the same manufacturers. The trucks are equipped for 
third-rail operation, as the interurban cars on the system 
will be operated outside the city limits with 1200 volts d. c. 

INTERIOR OF CALIFORNIA BAGGAGE CAR, SHOWING 
ARRANGEMENT OF COMPARTMENTS 

taken from a protected under-running third rail. The prin­
cipal dimensions of the baggage car are as follows: Length 
over all, 45 ft. 10 ins.; over body, 45 ft.; width over sill 
plates, 8 ft. IO ins .. ; height from underneath sill to top of 
deck, 9 ft. 2 ins. 

Construction work on the system of the Central Cali­
fornia Traction Company commenced last sum.mer in 
Stockton, and the city system, consisting of I I miles of 
single track, is already in operation. The first interurban 
division, from Stockton , to Lodi, has just been placed in 
operation. When completed, the entire system will be 235 
miles in length. 

STATISTICS OF ELECTRICAL DEVELOPMENT 

According to Bulletin 73 of the U. S. Bureau of the Cen­
sus, which is a report on the manufacture, according to the 
census of 1905, of electrical machinery, apparatus and sup­
plies, there were, in 1905, 784 establishments engaged pri­
marily in the manufacture of electrical machinery, appa­
ratus and supplies. Their capital was $174,066,026; the 
average number of wage-earners employed, 60,466, and their 
wages, $31,841,521; the cost of materials used, $66,836,926, 
and the value of products, $140,809,369. The percentages 
of gain since 1900 are as follows: In establishments, 34.9 
per cent; in capital, 108. I per cent; in number of wage-earn­
ers, 43.9 per cent; in amount of wages paid, 54.7 per cent; 
in cost of materials, 35.1 per cent, and in value of products, 
52.3 per cent. In addition to the products reported by 
these establishments, there was an output of electrical ma­
chinery and supplies, valued at $18,742,033, from 128 estab­
lishments engaged primarily in other lines of manufacture. 

The distribution of electrical manufacturing throughout 
the States has remained the same in all essential respects at 
the two censuses. New York, Illinois, Ohio, Pennsylvania, 
Massachusetts, Connecticut, Indiana and New Jersey re­
ported 631 of the 784 establishments making electrical appa­
ratus at the census of 1905, and products valued at $126,-
807,804, or 90. I per cent of the total for the country. In 
value of products, New York led, followed by Pennsylvania, 
Illinois, Massachusetts, New Jersey and Ohio in the order 
named. Their combined products constituted five-sixths 
(84.5 per cent) of the total value of products. 

The increase in total capital was greatest in Pennsylvania, 
where capital increased from $20,967,587 to $58,393,011, or 
178.5 per cent, although the value of products advanced 
only from $19,112,665 to $26,257,569, or 37.4 per cent. The 
capital and value of products of the other leading States 
were as follows: New York, capital $30,643,167, and 
products, $35,348,276; Illinois, capital, $21,644,783, and 
products, $16,700,027; Massachusetts, capital, $12,735,427, 
and products, $15,882,216; New Jersey, capital, $18,457,821, 
and products, $13,803,476; and Ohio, capital, $10,408,184, 
and products, $n,019,235. 

--- .. ♦-----

A LIGHT-WEIGHT TROLLEY BASE 

A trolley base, which is said to embody a number of dis ­
tinctive features, is manufactured by the Milloy Electric 
Company, of Bucyrus, Ohio, by which it is now being placed 
on the market. It is built of charcoal malleable iron and 
weighs only 120 lbs. A consideration that governed in its 
design was the amount of space it was to occupy, and in 
this respect it has been kept in size down to a minimum. 
Its height is only 5 ins., with a bearing surface in keeping, 
which is said to insure good contact and to preclude the 
possibility of arcing. The base centers itself between two 
sets of taper roller bearings arranged so as to prevent oil 
from percolating through to the roof of the car and doing 
almost irreparable damage. \,\Tith the Milloy base the ten­
sion is said always to be uniform. The advantages of this 
feature are readily apparent in the elimination of arcing at 
the wheel where the wire is especially high and of exces­
sive pressure where the wire is low. Another feature 
claimed for the device is that the lateral swing which it 
has makes it possible for the wheel to follow curves without 
jumping the wire. As the cable connection is not exposed 
and no tape is required to insulate it, it is said to be impos­
sible for water and dirt to injure the connection. 
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LONDON LETTER 

(From Our R egular Co rrespo11de11t.) 
L ouis Brennan, who is ,veil known in connection with tor­

pedoes, has just created somewhat o f a sensation· by a paper 
which he read before the Royal Society and the exhibition of a 
model of wh at he terms h is ··Gyro scopic Mono-Rail." R efe rence 
to th is ystem is made in another colu1im, bu t the presenta tion 
of hi s paper seem s to haYe ca ll ed for a little more than the 
u sual press not ice in E ngland, as it is undoubtedly a system of 
extreme noYelty and · one which has a roused wide interest. 
Briefly. it consists of a ca r, operated by any motive power, which 
traYels on a steel rope. or the top of -any kin d of steel structu re, 
which may be erected over mountains, va lleys, tops of houses, 
and, in fact , anywhere. The car appears to balance itse lf, as it 
were, on single wh eels on thi s tight rope by m eans of swift ly 
re,·oh·itrg· gyroscope. i\Ir. Brennan effectively employed the 
gyroscope fo r spee ding torpedoes accurately in the direction in 
which th ey haY e been launched , and the same principle has been 
applied in hi s 111 0110- rail system. T he result s a re certainly ex­
tremely astoni shing, ior as long as the gyroscopes continu e to 
reYoh- c it would seem to be an imposs ibility to upset one of 
these ca rs from off the structu re on which it may be runni ng. 

Last month this l\tte r contained a note to th e eff ect that a con­
fe rence of tramway managers was decided to ask the P ost­
master Genera l to rcceiye a deputat ion from them that th ey 
might m ake r epresen tation aga inst the proposal which the post 
office was m aking to in sert a new clause in the new t ramway 
bill s. T hese bill s would enable the authoriti es of the pos t office 
department to attach telegraph wires to th e poles or standards 
erected in th e public routes fo r the tramways authori zed by 
these bill s. Such a deputat ion has now been received by th e 
Postmaster General. and th ough the proceedings were private. 
it is unde rstood th at fifty municipalities were representeJ. They 
are said to ha\'e made strong representations that they con­
sidered such fa r -r eaching proposals shou ld not haye been pre­
sented to them so late in the session, and tha t it wou l j have 
been much better if a public bill had been brought in on th e 
subject instead of a priYate bill dea ling with cer tain loca lit ies. 
It was pointed ou t that the Board of Trade had made regula­
tions fo r guarding aga inst accidents by means of guard wires, 
and that th e tramway auth orities were generally of opinion that 
these guard wires only added to the dange r in stea d of diminish­
ing it. T hey were not so anxious to avo id such expense, but 
their tru e desire was to protect th e public, and if th e post office 
were to attach more wires it would simply increase th e danger. 
No decision wa s r eached, bu t th e P ostmast er General stated 
that his department would carefully consider the points and 
probably arrange fo r a fu rther conference, when some a rrange­
ment would doubtl ess be made. It is not so long ago since 
Liverpool had a fatal accident by means of a telephone wire 
fa lling on th e trolley wi re and coming in contact with occupants 
of the t op of a tramway car. It would appea r that further erec­
tion of wires on the routes of tramways would be simply a step 
backward, and it is to be hoped that the resu lts of the depu tation 
will be such that the post offi ce will abandon it s propo sed 
clause. A conference has s ince taken place at the General Post 
Office, London, between Sir Robert Hunter, so licitor ; Major 
O'Meara, chief engineer, on behalf of the post office, and rep­
resentatives of the l\Itmicipal Tramways conference, a t wh ich it 
was agreed that the post office would do it s utmost to minimize 
the dangers aris ing from th e adoption of such a system, and 
that the Postma ster General would accept responsibili ty for 
damage done as the r esult of pl ac ing telegraph and t elephone 
wi res on tramway standards. · 

London is a city of tubes, and among the many that are being 
opened from time to time the original electric tube of London 
is apt sometimes to be forgotten. This tube, the City and South 
London, is again to the front , however, by reason of the opening 
of its new extension from the Angel via King's Cross and St. 
Pancras to Euston, wh ich took place a few days ago. This ex­
tension fo rms really the ultimate object of thi s railway and 
gives a very much needed connection from the whole city dis­
trict to t\-:e large m ain-line r ailways situated in Euston Road. 
The ceremony was performed by H . Percy H arri s, chairman of 
the London County Council , a special train conveying a large 
party of gentlemen over th e new portion of th e line from the 
Bank Station. The fi r st stop was made at th e Angel, which 
station itself was only opened a few year s ago, when Mr. 
Harris switched on the current fitted in the carr iage in which 

he traveled. At K ing's Cross another stop was made to inspect 
the platforms and on reaching E uston the company was enter ­
ta ined at luncheon by the ra ilway company in the ha ll of the 
stati on. A mong those present were C. B. Stuart \,Vortl ey, M. P., 
chairman of th e company, Sir Benj amin Baker, const1lting en­
g ineer, a nd m any other influentia l gentl em en connected with 
rai lway enterprise. Mr. H arri s, in proposing th e toast of pros­
peri ty to the company, sta ted that the London County Council 
was deeply interested in the promotio n of traffic fac ili ties in the 
metropolis, and that th e publ ic wou ld doubtless recognize the 
benefit bes towed by a ll promoters of transporta tion, whether on 
th e surface o r in tubes. He also ment ioned that the City & 
South London Railway Company had carried since it com­
menced business two hundred mill ion passenge rs without any 
se rious accident. Si r Benj amin Baker, in replying to the toast 
of the engineer s, contractors and officers, mentioned th at the 
largest iron tunne l in the world had been placed at the Euston 
end of the new exten sion. 

W ith r egard to the L ondon County Council electricity bill, 
which it wi ll be remembered is a bi ll for providing the whole of 
the London area with ch eap electri c powe r by mean s of con­
struct ion of large power houses, nothing has yet been actually 
decided, a lthough th e bi ll has now been up in Parliament. It 
was thought th at when the Council was changed at the last 
election the Moderates might be inclined to drop the bill en­
tirely. Such, howeve r, appears not to be the case, as it was de.­
cidecl to proceed with the bi ll with clau ses inserted g ivin o- the 
Cou nci l permiss ion to make a rrangements with priva te "::om­
panies fo r operat ion, as th e Counci l appea rs to be of opinion 
that it would uot be wise to operate such plants itself. This 
indica tes tha t the Council is worki ng more i11 uni son with 
one of the other bi ll s in par liament, the administrative county 
an~ L ondon bill , which is a bill working fo r powers to make 
agreements with the Council. At the meeting, therefore, of th e 
London County Counci l, the mot ion was duly ca rri ed th rough , 
though strongly opposed by the Progressi,·es, that the bill sho~ilcl 
be submitted for second read ing in th e House o f Commons 
with a Yiew to securing an arrangement under which pri vate en­
terpr ise undertakes, subj ect to the control o f the Council, the 
bu s in ess of the supply of electrica l energy, and on the under­
standing that such alterations as may be required in the bill to 
effect th is object an d to deal with any other matters of in1-
portance which may a r ise on the bill will be repo rted to the 
Council fo r it s approval as soon as poss ible. Th e bill h as now 
come up for second r ea ding an d on the fi rst occas ion it was 
practically ta lked out , or, technically speaking, adjourned till 
another day. McKinnin Wood, the Progressive leader, though 
defeated in the County Conncil vote, made an ab le speech in 
defense of the bi ll , making it quite clear that he had no 
loYe for the leasing proposal. Lloyd George was strongly in 
favo r of the bill going to a committee, but in th e meantime the 
di scussion has been postponed. 

Liverpool now has a proper home fo r its tramways and elec­
tri c supply departments, as these have just moved into a new 
permanent building in Hatton Garden. For some time the staff 
of the tramways depa rtment has been divided between the head 
office in S ir T homas Street and an offi ce in Hatton Garden , 
while the electric supp ly staff has found quarters in H igh­
field Street. A s has been appa rent fo r a long time proper 
qua rters for both departments were necessary, and a new build ­
ing which has occupied about two yea r s in completion is the 
r esult. It has a fro ntage to Hatton Garden of 184 ft. , and the 
total area of the s ite on which it stands is 1982 squa re ya rds. 
It is a h andsome six-sto ry structure of Ha ll Dale stone and 
red Ruabon brick and has cost £48,650. 

T he work of the electrifica tion of London's tramways is still 
proceeding sat isfactori ly, and the h ighways committee o f the 
London County Counci l has recent ly reported that th e electri­
fication of the tramways in City Road, from the terminu s a t 
Finsbury Pavement as fa r as Old St reet ; in O le! Street , from 
Great Ea stern St reet to K ingslan d Road, and along H igh Street, 
Shoreditch, Whitechapel, High Street and Leman Street with 
j unction lines, compri siug the r emainder of the fi r st section of 
the Council's northern tramways to be elect r ified, has been com­
pleted, with the except ion of certa in works a t W hitechapel. The 
Board of Trade inspection of th e new t r am lines from the 
Clock T ower, L ewisham, to L ee Green h as also taken place, and 
this service is now in dai ly operat ion. T he speed limit is 16 
mi les an hour, no special r est r ictions being ma de at an y point. 
T he tramways bill of the London County Council has also been 
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before a select co1;1111ittee of the Ho"use of Commom. Counsel 
for the London County Council at that time made th e state­
ment that there were 127 miles of tramways in L ondon, the 
London County Council owning II8 miles , and that in 1911 
they would own the balance. Sixty miles of the tramways are 
now worked el ectrically, and 20 miles will be converted for 
electric traction thi s year. 

The question was recently put to the Prime Minister in the 
House of Commons whether the Government -would appoint a 
traffic board with powers to regulate ai1d supervise the various 
transportation ser vices of the metropolis, as recommended by 
the Royal Commission. Sir H. Campbell Bannerman replied 
that the subj ect was engaging the at tention of the Government, 
but that h e could hold ou t no hope of legislat ion during the 
present session. A ll en Baker, who has been connected · with 
the London tramways fo r so many year s, on being interviewed, 
stated that he considered the solution of the problem consisted 
in the extension of the Council' s tramways. Mr. Baker is 
ev idently in favor of the construction of more shallow subway:, 
similar to the one now under Kingsway, and believes that in 
time the tramways wi ll ex tend as fa r as the Bank in the heart 
of the city, but that th ese tramways will be operated in shallow 
subways. As to the motor-bus "bogey," Mr. Baker does not 
seem to have the slightest fe :n of it and makes the broad 
statement that none of the motor-bus compan ies is paying, 
operating now along the very best routes, and that if th e Lon­
don County Council could on ly get tramway faci li ties on the 
same routes the 'bu s companies would be in a worse pligh t than 
ever. 

The Parliamentary bills' committee of the Glasgow Corpo­
ra tion recommend th at the . Corporation should petition aga inst 
the order of th e Paisley District Tramway Company. Under the 
order power is sought to construct a new tramway from Barr­
head to Thornliebank, and to run over the tramways to be con­
struct ed by the Corporation fro m the present terminu s at Pollok­
shaws ( west ) to Rouken Glen Park via Thornliebank. The 
Renfrew County Counci l has also dec ided to oppose the order. 

It is quite possible that some arrangement wi ll be a rrived a t 
between the British E lectri c Traction Company and the Bir­
mingham Corporation for the di sposal by the former to the 
city authoriti es of the r emaining lines in the city, which com­
prise the cable route. If such an offer is made, it is expected 
that the Corporation will look upon it with favor should the 
terms proposed be at a ll reasonable, and if the transference 
takes place the cable route will be electrified a t once. 

Progress has been made with the negot iation s that are pro­
ceeding between the tramway committees of Manchaster and 
Salford for the running of an inter-change system of tramcars 
over the routes of both Corporations. The committees of the 
two Corporations will be asked to support th e running of inter­
change through cars for a period of some months over one im­
portant route, through the borough and across the ci ty, with a 
view to a practical demonstration of th e utility of th e scheme 
before it is more widely adopted. 

A sub-committee of the tramways comm ittee of the York 
City Council visited Lincoln recentl y, and, by th e courtesy of 
the officials, inspected the Griffiths-Bedell . system of electric 
tramways, establi shed th ere about eighteen month s ago. Wol­
verhampton was also visited by the same committee which in­
spected the Lorain surface contact system of tramways. T he 
York sub-committee is inclined to favor the installat ion of a 
surface contact system at York, in which city at present th e 
horse tram system is in use. 

The first contr act fo r tramway permanent way fo r J apan 
which has been placed in thi s country has just been secured by 
Edgar A llen & Company, of Sheffield. Hith erto orders of thi s 
kind for J apan have been placed with American firms. T he 
contract provides for the supply and construct ion of the whole 
of the special track work, lay-outs, cross-overs, etc., r equired 
for the tramways to be constructed in Osaka. 

At the annual meeting of the E lland District Council James 
Clarkson ( clerk) reported that he had had an interview with 
the manager of th e National E lectric Construction Company 
with r espect to the proposal to join Hali fax and Huddersfield 
by tramway via Elland. He was asked to inform the Council 
that the company is prepared to carry the scheme through. 
The promoters have already spent about £ I0,000 upon the 
scheme, and it is not likely th at they will drop it. Every line 
which the company promised has been completed. 

The formation of the new cable tramway lines of the Edin­
burgh Corporation in Gilmore Place and Broughton is at once 
to be proceeded with. A meeting of the tramway committee of 

the Corporation was held recently, at which a report" by Sir 
A lexander Kennedy, the Corporation's consulting engineer, on 
the work authori zed by the Town Council was submitted. The 
report dea lt chiefly with deta il s in the carrying out of the 
work. It is understood that there is no question of providing 
furt her power. T he power stations at Tollcross and Henderson 
Row can furni sh a mple additional power for the new sec tions. 
The Town Clerk was in structed to advertise for estimates for 
carrying out the const ruction of the new lines. 

The tramway fac ilities between Croydon, Penge and the 
Crystal Palace are abou t to be greatl y improved as a result of 
a n agreement just arrived at between the Croydon Corporation 
and th e South Metropolitan T ramways Company. At the pres­
ent time all cars stop on the Croydon and Penge boundary at 
Shelby R oad, and, though they may hold through tickets, pas­
sengers are compelled to change. This has led to so much com­
plaining that the Croydon tramways committee felt compelled to 
seek a solut ion. T he new arrangement provides for the inter­
workin g of ca r s, so th at the public may travel between Croydon, 
Penge and the Crystal Palace without changing. 

At a meet ing of the Belfa st tramways committee, Sir Robert 
A nderson presiding, the sub-committee appo inted to consider 
the desirability of purchasing the Cavehill and \rVh itewell tram­
way system recommended th e purchase of th e ent ire tramway 
fo r the sum of £60,000. T h e recommendation was adopted 
subject to confirmation by the Council. The line runs from the 
terminus of the Belfas t tramw ,1 ys at Fort \rVillia m Park to a 
favo rite suburb 6 miles di stant. 

The report of the pa st year's working of the Blackburn Cor­
i:;oration Tramways shows that for the firs t time s ince the 
t:ndertaking was acqui red by the Town Council in 1899 a net 
profit has been made, th e amount being £ 5 II . 

A deputation r epresen ting the blind people of Bradford re­
cently waited upon the tramway committee of the Bradford Cor­
poration and asked that passes should be granted to the blind, 
enabling them to travel on the city tramways without charge 
when going to their work or returning therefrom. The com­
mittee decided that they could not grant the whole o f the re­
quest, but th ey agreed to issue instruct ions that blind people 
should be permitted, on production of a certificate, to travel at 
any time on the tramcars at half the ord inary fares. 

George Craddock & Company, \rVakefie ld, have r ece ived an 
order fro m the Glasgow & Di strict Subway Company fo r a 
spec ially made tramway cable to work their line. This rope is 
36,300 ft. long, 1½ in s. in di ameter, and weighs approx imately 
57 to 60 tons. T his is the heaviest rope in one piece that is 

working any cable tramway sys tem in the world. 
Car s are now runni ng on the New Malden to Raynes Park 

section of the ne,v tramway line laid down by the London 
United T ramway Company. The section, which is about 2½ 
miles in length, was fini shed about a yea r ago, but it has not 
hitherto been brought into use on account of the non-completion 
of the Wimbledon sect ion, which is a continuation of it. An 
extension o f the line from South Wimbledon to Tooting, where 
a junction will be effec ted with the London Countv Council 
t ramways, is a lso well advanced and it is expec te~l wi ll be 
opened at an ea rly date. South London residents will then be 
ab le to proceed by tramway to Hampton Co,1rt an d other places 
in the T hames Valley. 

After r epeated experimental runs with the tramcar fitted 
with the new adjustable axle arrangement, illustrated elsewhere 
i1: these columns, fo r traveling upon both wide and narrow 
gages, a month's tr ial of a through service on th e tramways be~ 
tween Leeds and Bradford h as been commenced. A t Stan­
ningley, where through passengers have previously had to alight 
and change cars, they keep their seats, and by the simple move­
ment of a lever th e conductor alters the gea ring so th at th e 
wh eels r eadily accommodated themselves to the broader gage 
of the Lef.ds system. On the L eeds sect ion there are several 
rather sharp curves, but these are successfully negotiated and 
the whole journey is accompli shed with perfect smoothness. 
In Bradford the new car is by thi s time a tolerably familiar ob­
ject in the streets, but in City Square and at the Corn Exchange, 
Leed!!; it is sufficient of a novelty to arouse considerable 
curiosity. T he special car is kept on throughout the day and 
is schedul ed to .complete a journey every 65 minutes. T he 
question as to the permanent adoption of th e invention and the 
ex tension of its application to a regu lar service of cars has not 
yet been decided upon by the two authoriti es, but it is under­
stood that terms h ave provisionally been di scussed. T he through 
fare, as in case of the divided journey, is sixpence---'-a r eduction 
of threepence upon the amount charged on the railway. 
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THE IMPETUS GIVEN ELECTRIC RAIL WAY BUILDING 
IN PENNSYLVANIA BY THE PASSAGE OF FAVOR­

ABLE LEGISLATION 

With the enactment of favorable legislation by the late sitting 
of the State Assembly, of Pennsylvania, electric railway in­
terests throughout the State are becoming qu ite active, and a 
genuine boom in sections of the State now without _ trolley fa ­
cilities is looked for during the balance of 1907 and m rgo8. I n 
the vicinity of H arrisburg particular ly is this activity notice­
able, largely owing to the close proximity of the McCall 's ferry 
power plant now in course of construction. T he company con­
structing this plant has already acquired the Lancaste r County 
Railway & Light system, radiating in all directions from Lan­
caster ar.d is said to be backing the project to build a double 
t rack, fas t express system between Harrisburg and York, _a 
distance of 27 miles. Governor Stuart has approved the appli­
ca tion of the capita lists back of the company for au thori ty to 
extend the chartered route of the Lewi sbury & Str inestown 
St reet Railway Company, which extension will begin near New 
Market, York County, pass through New Cumberland, where 
it will cross the Susquehanna River on a double-track steel 
br idge, to be built fo r wagon and foot travel, as well as electric 
railway travel, and have its terminus in South Harrisburg, 
covering certain street s in Steelton and South Harris~urg not 
now occupied by the t racks of the Central Pennsylvama T rac­
tion Company. T he tracks of the Northern Central Railroad at 
New Cumberland and the Pennsylvania and Philadelphia & 
Reading Railroads in this city are to be crossed by overhead 
br idges. The lin e in this city will run from Cedar Street to 
Thirteenth and up Thirteenth to Sycamore, down Sycamore 
to Tenth, on Tenth to Paxton , thence on Paxton to T h irteenth 
and down Thi r teenth to Sycamore, making a loop. 

David Pepper, Jr., of 1233 L and Title Building, Philadelphia, 
is the president of the company which was charte red to build 
a line in the upper part of York County in 1905. J. D e W . 
Duncan, of Philadelphia, is th e secretary. E. R. Sponsler, of 
Harrisbu rg, also is inte rested in the company. It is expec!ed 
to make arrangements to carry out the project of extension 
and bridge build ing this year. Application will have to be 
made to the City Councils for rights on city streets and to New 
Cumberland fo r rights there. Mr. Sponsler is quoted as stat ing 
about the project: "This is the closing up of the link of the 
line which will connect York and H arrisbu rg. This company 
will connect below New Market with the York Traction Com­
pany and we will at once take steps to secure municipal rights. 
The surveys have been completed and the plans are fo r a fast 
line. The system will be built upon modern ideas and make 
quick trips." · 

Mr. Sponsler said that the steps to secure franchises fo r 
Harrisburg and New Cumberland would speedily be taken. 
It is not though t that the New York capitalists operating the 
McCall's fe rry electric plant will stop with acquisit ion of thi s 
line and the Lancaster County system, but will eventually secure 
the systems in York.. The Central P enn sylvania Traction 
Company also figures largely in the early completion of a 
through system between Harrisbu rg and Philadelphia. 

Among the char ters issu ed at the State department last 
week were the followi ng : 

Philadelphia, Valley Forge & Suburban Railroad Company, 
to construct a line 6 miles long from the terminus of the ·Phila­
delphia Elevated Railway, at Darby, to a point toward the hi s­
toric camping ground. L. Knowles Perot, of Bala, is presi­
dent. This charter completes the last incorporation necessary 
for the companies of the Valley Forge system c,f trolley lines 
projected from the western terminus of the Philadelphia E le­
vated road to Valley Forge and Phoenixville. This system, 
fina ~ced by L. Knowles Perot, of Bala, and others, and included 
in a holding corporation, the Public Service Investment Com­
pany, has been surveyed all the way, but building opera tions 
have not yet been begun. The Philadelphia, Valley Forge & 
Suburban is capitalized at $60,000. Mr. P erot is presidentr and 
the other incorporators are: A. D. Whiting, David Rombold, 
Jr., and Edwa rd W. J ohnson, Philadelphia ; James A. Bunt­
ing, Secane; Morr is H . W etherill, Haverford; and Robert C. 
Selden, Norristown. 

A number of other charters had already been obtained for 
the system, which inclu des the V alley Forge, the Colonial 

Springs & Phoenixville, the Cynwyd, Fai~iew & A rdmore, 
the Fairview & Merion Square and the Merion Squa re & Bar­
ren H ill Ra ilroads, and the Audubon, Lower Merion, Bala & 
W ynnefield Railways. Among the towns from which the sys­
tem expects to draw traffic are Spring City, Royersford , Phoe­
nixville, P ort Kennedy, Wayne, St. David's, Radnor, Bridge­
port, Norri stown, Conshohocken, Spring Mill, Barren Hill, 
Bryn Mawr, Haverford, Ardmore, Cynwyd and Bala. . 

Waynesburg & Monongahela Street Railway Company, capi­
tal $84,000, to build a 14-mile line from the ju;1ction of t~e 
Waynesburg & Rogersville Railroad in Franklm Township, 
Greene County, with the Waynesburg & Washington Railroad, 
thence over the Waynesburg & Rogersville Railroad through 
West W aynesburg, Waynesburg, East Waynesburg, Morrisville, 
J effer son, Clarksville, to Millsboro, Washington C?unty. The 
line fo llows the bank of Ten-Mile Creek for some distance. The 
directors are: Jesse L. Ross, president; E. L. Denny, W . P. 
E ly, G. M. Scott, W . A. Titu s, all of Waynesburg. Other in­
corporators are : H . C. Scott, L. M. Waddell, Harry Taylor, 
H. K. Coffrath, C. M. Scott, J. G. Rinehart, S. P. Bos­
sert, J ohn Lantz, and Thomas S. Crago. Other local com­
panies which will soon receive charters are the Palmyra & 
Campbellstown Street Railway Company, from Ca1:1pbellstown 
to Palmyra, and the Bismark & Lebanon Street Railway Com­
pany to bu ild between Lebanon, Bismark and Mt. JEtna. 
George C. Unger , of Lebanon, has been awarded the contract 
fo r the overhead work on the new Palmyra-Campbellstown 
line. . 

It is stated that the building of the York-Hanover electric 
line, which is to be a part of the great Central and Southern 
Pennsylvania net-work of electric railways, will approx~mate 
$500,000. T here will be nearly twenty large and small bridges. 
One of them, near Hanover, will cost in the neighborhood of 
$30,000, it is said. A large force of men is_ at wor~. 0;1 the 
line, there being a camp of nearly 200 men m the v1cm1ty of 
Spring Grove. The work of strengthening the Market S!re~t 
bridge in York to accommodate the heavy cars to be used 1s m 
progress. T his road is expected to be in operation by Dec. I. 
A contract fo r the car equipment of this line will be awarded 
in a few days. E xtra large cars are to be used on the line. 
T en new cars a re to be added to the present equipment of the 
York County Traction Company, of which five have arrived 
from the Wilmington works of the American Car & Foundry 
Company. 

About 1500 men are now engaged on the building of the Mc­
Call's fe r ry power plant, which will be completed next year 
it is expected. 

PROSECUTING THE DISHONEST EMPLOYEE 

P eculations by conductors here and there have always been 
a source of considerable annoyance, especially as there seemed 
to be no way of dealing with the offender that meted out the 
proper punishment and carried a moral lesson s~owing clearl_Y 
to the other men how dishonesty must work seriously to their 
detriment not only in the company with which they are asso­
ciated bdt in the closely related way of increasing their diffi­
culty in securing employment elsewhere through the inability of 
their last employer, as a result of their own actions , properly to 
recommend them. I solated instances are on record where pro­
ceedings have been carried to court in prosecuting dishonest 
employees, and one such on the East St. Louis & Interurban 
Railway has recently come to notice and again brings up the 
whole subject, not only because of the methods employed by 
the company, but because of the effect this case is exp~cted to 
have on the organization as a whole. Discharging dishonest 
men as soon as they are apprehended seems not to have just the 
right effect. This, the company in question, soon discovered. 
It was, therefore, decided to secure evidence against a suspect 
and arrest him while on duty. This was done after the man 
had fini shed his second trip for the day. He immediately asked 
to have his case tried as soon as possible. As a result of the 
cou rt pro1=eedings the man pleaded guilty and was fined $1 and 
costs , and sentenced to jail for one day. The specific charge 
against thi s man was the embezzlement of $1.60. Altho"ugh the 
sentence wa s a short one it establishes a precedent and is ex­
pected to have a permanent effect, especially as the co~pany has 
publicly stated that hereafter all employees who are discovered 
to be dishonest will be prosecuted 
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SYNOPSIS OF LAWS PASSED BY THE ASSEMBLY OF 
IOWA AFFECTING STREET AND INTERURBAN 

RAILWAYS 

The thirty-second General Assembly of Iowa, which ad­
journed in April, passed a number of acts affecting interurban 
and street railways that are of considerable interest. The fol­
lowing is a brief synops is of the important acts : 

House file No. 281, which amends the present law and pro­
vides that companies sh all, upon request, construct a cattle­
guard on each side of private crossing, with necessary fences. 
The old .law only required construction of cattle guard on one 
side of causeway. 

House file N o. 421 , which repeals sect ion 2026 of the code re­
lating to street railways over highways and enacts a substi­
tute therefor. The old act section applied to street rai lways 
alone. The new act affects interurban, as well as street rail­
ways, and provides that they may construct th eir lines upon 
any highway 100 ft . in width outside th e limits of the city or 
town, provided they repair the road as soon ·as the line is con­
structed. In case the road is only 60 ft . in width , then the 
supervisors m ay grant the r ight fo r the use thereof by inter­
urban or street r ailway company fo r a di stance of 2 miles only, 
beyond the limits of a city or town. In either case, written con­
sent from two-thirds of the property owners along the road 
must be obtained before the line can be constructed. 

Senate file N o. 240, which amends code section 2051, relat ing 
to conditional sale or lease of ro lling stock and equipment of 
steam railroads by adding thereto a provision for the condi­
tional sale or lease of power house, electric or other equipment 
of street or interurban railways, or of electric light and power 
companies, or of steam heating companies, such equipment in­
cluding engines, boilers, generators, switch-boards, trans­
formers, motors and other machinery and appliances. 

House file N o. 63, which repeals section 2057 and enacts a 
substitute therefor. T his act provides that the company must 
constntct and keep in repair a su itable fence of barb wire and 
posts, or woven wire, or both combined, or posts and boards, 
or any other fence which the fence viewers sh all determine to 
be equivalent thereto, on each side of the track, so constructed 
with cattle guards at all public road cros·sings as to prevent 
cattle, horses, sheep, swine and other live stock from getting on 
t!te tracks. 

House file N o. 220, which provides for th e classification of 
railroads into three classes, class "A," those with gross earnings 
in excess of $4,000 per mile; class "B," those with gross earn­
ings at $3,000 per mile, but not over $4,000, and class "C," those 
with gross earnings under $3,000 per mile. T he passenger rates 
on all class "A" roads sha ll not exceed 2 cents per mile; those 
on all class "B" roads shall not exceed 2½ cents per mile, and 
on all class "C" roads 3 cents per mile. Children t welve years 
of age or under one-half the regular r ates above m entioned. 
The law also provides a minimum rate of IO cents fo r all dis­
tances under 5 miles. 

House file N o. 65, wh ich provides that it shall be unlawful 
for any railway to require or permit any employee engaged i1: 
movement of rolling stock, en·gine or t rain, to remain on duty 
for more than 16 consecutive hours, or to permit any such em­
ployee to per form fu rther service without 10 hours of rest . 
Exceptions are made where work per fo rmed is in protection of 
life and property; in cases of accident, wrecks, etc., crews in 
charge of train loaded exclusively with live stock or peri sh abl e­
freight a re to be allowed to take same to nearest division point 
on said railroad ; also crews delayed by wrecks or accidents. 
The penalty is a fine of not less than $100 an d not over $500 
for each offense. The R ail road Commissioners are authori zed 
to investigate and h ear complaints. 

House file No. 479, which provides that all street or inte ru r­
ban railway companies shall fu rni sh terminal faci lities, including 
power, to oth er interurban companies desiring entrance into 
such cities or towns as th ey operate in fo r a r easonable com­
pensation. If no agreement can be reached as to compensa­
tion, then the matter is to be referred to th e Railroad Commis­
sioners, 'WJO are authorized to fix the rate. In case either com­
pany is not sati sfied wi th the rate fi xed by the Railroad Com­
missioners, then the right remains of appeal to the District 
Court, which appoints a commiss ioner to investigate and 
report. 

House file No. 2901 which provicj.~~ that every railway com-

pany sh all, _on written notice from the owner of any land along 
the right of way, cut, burn or destroy once each year, in the 
month of July, all cockle bnrrs, burdock weeds, quack grass and 
thi stles on the right of way adjacent to said land. 

Senate fi le I I, which r epeals section 2112 of the code and 
enacts a substitute therefor, defining the powers and duties of 
the R ail road Commissioners relative to examination and in­
spection of rai lroads, ordering repair of roadbed, fixing number 
of trains to be run, ordering location and construction of depots, 
etc., applies to interurban as well as steam roads. 

Senate file 235, which gives the supervision over any and all 
wires fo r transmitting electric current or any other wire cross­
ing under or over any track of a ra ilroad in Iowa. All such 
wires must be at least 22 ft. above the top of the rails. The 
commissioners are empowered to examine wires already strung 
and order changes made where necessary. The · object of the 
act is the protection of the employees of rai lroad and interur­
ban and street rai lways. 

House fi le No. 318, which provides that railway officials i.nust 
report all accidents which result in personal injury or loss of 
life to the Railroad Commissioners. The commissioners are 
authorized to make investigation if they deem it necessary, and 
make report to the Governor. Such report is not to be used as 
evidence against the company. 

House file No. 282, which repeals sections 2153 and 2155 of 
the code and enacts substitutes therefor. This act requires 
railroads, including interurbans, to transport freight within the 
State over connecting lines for a reasonable joint rate, and is 
intended to prohibit the present practice of the Iowa roads of 
charging separate local rates over each line. The act empowers 
the Board of Railroad Commissioners to make schedules of 
joint rates, which they may alter from time to time as they 
deem necessary. 

Senate file 305, which amends section 2116 of code, which 
provides that it shall be the duty of ra ilroads to furnish cars 
and transport freight as soon as possible, by adding thereto a 
provision, that in any suit or action brought against a company 
to enforce the r ights arising under the provi sions of said sec­
tion, the burden of proving that the company has complied with 
its provisions, shall be upon the company. 

Senate file No. 205, which provides that any railroad company, 
either steam or interurban, owning its own right of way in any 
city or town, shall be subject to all special assessments for 
sidewalk and street improvements for all such improvements 
constructed along said right of way. 

•• 
ACTING ON THE BROOKLYN SUBWAY 

E lsewhere in th is issue mention is made of the meeting of the 
New York Rapid Trans it Commission last week, at which the 
subject of the Brooklyn tunnel was discussed. On Tuesday, 
May 28, the committee on plans of the commission met and di s­
cussed the resolution offered by Controller Metz regarding the 
Brooklyn extension. The resolution, briefly, was that the city 
should proceed to advertise for bidders for the construction 
alone of that portion of the tri-borough route running through 
Brooklyn. The route is from Chrystie Street, Manhattan, over 
the new Manhattan Bridge and through the extension of Flat­
bush Avenue and Fourth Avenue to Coney Island, with a spur 
to Fort Hamilton. In consultation with Chief Engineer Rice, 
the committee ascertained that the estimated cost of the road, 
$30,000,000, could be materially cut down by the elimination of 
some of th e tracks in certain sections where it is thought two 
tracks will be sufficient to carry the traffic. After discussing the 
whole question at length, the committee, which -is composed of 
Commissioners Starin, Smith and Metz, decided to report the 
resolution out without recommendation. This will put it up to 
the board to discu ss the matter and take action. Should the 
matter go through on Friday, as expected, the preparation of the 
fo rm of contract will take about two weeks. A hearing on the 
fo rm of contract must, under the law, be advertised fo r two 
weeks. By qu ick work the board can finally approve the form 
of contract and obtain the concurrence of the Board of Esti­
mate a few days before the public utilities bill becomes opera­
tive. All th e new commission wi ll then have to do will be to 
adverti se for bidders, as it is requ ired under the terms of the 
bill, to take up the work of the present commission without 
review. 
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AFFAIRS IN CHICAGO 
P residen t Rawson, of the North and W est Side Street R ailway' 

Companies. has announced that sufficient stock had beeJil de­
posi ted with the U nion Trust Company to insure the adoption o f 
the plan of reo1-gani za tion of the company and the acceptance 
of the o rdinance. As soon as it was lea rned how much stock had 
been deposi ted, General Manager R oach a nd Receiver Sampsell, 
of the company, left fo r New York, to consult with Attorneys 
G. W . \ Vickersham, representing the N orth and W est com­
panies. and L. C. K ra uthoff, working for the Union Traction, 
who have been busy fo r a long time fix ing up the plan of reo r ­
gan ization of a ll the properties. Mr. Roach is to ta lk about the 
physica l cond it ion of the lines and the needed money to put 
them in shape, -and l\Ir. S ampsell about the steps which will 
have to be taken to get them out of the hands o f the United 
States Court a nd back into the possession of the stockholders. 
The fi rst thing expected to be done in New York is the capital­
izat ion of the Chicago R aihYays Company a t a figure which will 
enable it to take over all the properti es of the No rth and \ Vest 
Chicago and the U nion T rac tion Compa nies. T he stock o f thi s 
company will be prorated among the stockholders o f the ex isting 
companies. 

In a letter sent \ Vednesday, l\lay 22, to Division 260 o f the 
Street Rai lway E mployees' U nion, comprising employees o f the 
Chicago City Rai lway Com pany, President T. E . Mitten, of the 
company, renewed the offer o f the company to advance wages 2 

cents an hour, but refused to grant concess ions in the matter 
of work ing conditions. 

P av ing o r repav ing of about rs miles of streets will be under­
taken by the Chicago City R ailway Company and the Chicago 
Union Traction Company immediately. as pa r t o f the condit ions 
of the traction settlement ordinances. T he Boa rd o f S upervis­
ing E ngineers have decided that quick work must be done in thi s 
direction, as some of th~ streets have been torn up awaiting set­
t lement of the t raction question. The companies will be required 
to pave strips 8 ft. wide on single-track st reets and r6 ft . wide 
where there are double-track lines. 

•• 
RAPID TRANSIT AFFAIRS IN NEW YORK 

The Rapid T ransit Commiss ion . at it s meeting la st week, 
awa rded the contract for the construction o f a section o f the 
subway loop on Center Street betwe~n Canal and Broome 
Streets. The cont ract went to the Cran fo rd Company, which 
was the lowest b idder, for $2,2ro,ooo. 

A letter from F. B. Behr accepting the conditions imposed by 
the Commission and asking it to lay out a route fo r a mono­

~rail system to Coney I sland fro m South Ferry was referred to 
counsel and the chief engineer. 

\Villiam S. H urley, the new m ember of the Commiss ion, in­
troduced a r esolution to build a subway in Fourth Avenue, 
Brooklyn, from the 1'1anhattan B ridge to Coney I sland and F ort 
Hamilton. He said the subway could be bui lt at once and would 
not cost more than $20,000,000. Chief Engineer Rice estimated, 
however, that the fou r-track road as proposed would co st $30,-
425.000, an d after considerable discussion the matter was r e­
ferred to a sub-committee. I t is not believed definite action can 
be taken on this matter before the Commission 's term o f office 
expires on J uly r. 

•• 
THE NEW HAVEN'S POLICY 

In connect ion with the plans r eported o f the purposes o f the 
New York, New Haven & H artford Railroad to merge its 
various properties it is pointed out that since President Mellen 
became the head of the New Haven, some fou r yea r s ago, there 
have been between fo rty and fi fty consolidations of various kinds 
in the system, including steam lines and electric railways in Con­
necticut and Massachusetts. T o these will be added a t the end 
of the present month the merger into the parent steam company 
of its holding company, the Consolidated Railway Company. 
The next step will be the progressive merging of the intricate 
system of corporations holding the street railways of Rhode 
I sland, these ultimately being taken into the parent corporation 
so it is said. ' 

This consolidation policy of President Mellen as applied to 
Connecticut corporations indicates the final plan during his 
presidency of consolidation into one central and highly organized · 

management of all properties under the N ew York, N ew Haven 
& H a rtford Company's control, successively merging steam 
roads outlying in Rhode I sland and Southern Massachusetts, in­
clud ing th e O ld Colony system, pa r t s of which are the Boston & 
Providence and the Providen ce-Worces te r Roads, and then the 
consolidation o f the Boston & Maine system. T he latte r has a 
la rge par t o f its properties under lease, and payment of rentals 
consti tutes a very large part of the fixed charges of the Boston & 
Maine svstem. 

A fina·l feature in the situation is the vesting in a Connecticut 
co rporation of practica lly the entire r ailroad system and a large 
pa r t of the st reet railways of New England, which will mean a 
considerably larger r epresentation in the New H aven corpo ration 
o f the local in terests of five other New E ngland S tates. 

•• 
THE SITUATION IN CLEVELAND 

A ttorneys fo r the low-fa re companies a t Cleveland have de­
cided not to accept the decision of Judge Phillips in the_ I so m 
injunction case ba rring them off Central Avenue, and will ap­
peal the case to the Circuit Court. If the decision of the lower 
court is sustain ed by the higher tribunals, and the power o f 
atto rney clause in a major ity of the consents is not ruled out, 
then the Cleveland E lectric has absolute control on those two 
st reets fo r the next six yea rs. U nder the decision, the City 
Council acted withou t authority in g ranting the Low F are Rail­
way Company a franchise in A pril. 

T he a rgument s in the injunction case to prevent the Low Fare 
Rai lway Company from operating on E uclid and Superior Ave­
nues has been on hearing in Judge Chapman's court. The 
a rguments were completed Friday, and a deci sion is expected 
some time thi s week. 

A few days ago the Low Fare Railway Company made an 
o ffer to the city to fu rni sh the materia l and put in the tracks on 
Eas t Ninth St reet, where the Cleveland E lectric has taken up it s 
tracks, with the understanding that the property shall belong to 
the city when it is completed. The city accepted this offer so 
far a s the material is concerned, but put city employees to work 
bui lding the track. T he officials were se rved with notice that 
there is now an injunction against both the Low Fare Company 
and the city, preventing the construction o f tracks in that street. 

T he Ci rcu it Court has r efused to give an immediate hearing 
on th e Isom inj unction case, which was appealed by the Low 
Fare Ra ilway Company from Judge Phillips' court, and the 
statement was made that thi s court would hear no street rail­
way lit iga t ion whatever . T he litigants were advised to have 
their cases r eady for as many fin al decrees as possible after June 
IO, when judges from other courts would be in Cleveland to 
hear them. T his act ion was t aken by the court so that there 
m ay be no grounds whatever fo r crit icism, whatever the de­
cisions may be. 

T he City Council la id over for one week the Hirstius ordi­
nance granting the Cleveland E lectric five-year franchis es on 
Central Avenu e and Quincy S treet , in order that the company 
may fi le the consents of property owners. Wh ether the company 
will fil e consents or not r emains to be seen. It is possible that 
ii will contend fo r a longer fr anchise, to be valid if the courts 
fi nally decide that the fr anchises of the Low Fare Company are 
invalid, and to be vo id if the decisions favo r the new companies. 

-----♦-----
RECKONING WITHOUT TAKING THE ELECTRIC RAIL­

WAYS INTO CONSIDERATION 

President Baer, of the Reading R ailroad, announced during the 
recent session of the Pennsylvania Legisla ture that if the 2-cent 
fa re bi ll was passed it wo uld be fo llowed by an increase in com­
mutation rates. T he bill was passed, a nd the Rea ding Company 
on May 23 anno unced that wh en the spring schedule went into 
effect on Sunday, May 28, there would be an increase in rates on 
lines out of Philadelphia ave raging from IO to 35 per cent. In a 
ci rcula r issued over the signature of Edson J. W eeks, general 
passenger agent, the compa ny refer s to the ra ise in ra tes as a 
' ' read justment" only in or der that there might be a "uniform 
system" adopted. In this no tice is contained the veryegracious 
statement that "to meet competition by trolley lines the Reading 
Ra ilway in 1895 reduced the fa res to a number of points in the 
Philadelphia distri ct, such as W ayne Junction, Germantown and 
Chestnut H ill." 

It is repor ted from Philadelphia that the patrons of the Read-
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ing Company did not submit as willingly as Mr. Baer had 
anticipated, but that they nearly all had recourse to the trolley 
lines and stoutly proclaim that the Reading cannot hope again 
to have their patronage until it returns to the old schedule. A n 
account in one of the daily papers of the effect of the n ew 
Reading rate says: 

"All lines of the Philadelphia Rapid Transit Company travers­
ing the northern section of the city and traversed by the Read­
ing Railway were crowded with railroad commuters, who are 
using the traction lines as a boycott against the advance in the 
Reading suburban rates, put in effect on Saturday last. One 
Germantown car had 175 fares rung up on one suburban trip 
whereas twenty-fiv e was always a good car full. The crowds 
have been so g reat on the traction lines which pa rallel the 
Reading during the last two days that it has been necessa ry to 
bring out closed ca rs put away fo r the summer." 

----♦·------

ADDITIONS TO ST. LOUIS CAR COMPANY'S PLANT 

The St. Louis Car Company has r ecently made several additions 
to its main plant in St. Louis, which will increase its capacity 
considerably. An erecting shop just completed, measures 225 ft . 
x 250 ft. This shop is located east of the transfer table runway 
and south of the machine shop. The dry-kiln capacity has been 
increased by the erection of a kiln measuring 3 .. p ft. x 52 ft . 
In addition to the new erecting shop and the dry-kiln there 
has also been constructed a 63 ft . x 282 ft . extension to the 
storeroom. 

----♦•------

AMERICAN MUSEUM OF SAFETY DEVICES 

At a meeting a few days ago at the Player's Club in New York 
of the advisory committee of the American Museum of 
Safety Devices and Industrial Hygiene, announcement was 
made that the museum will open in the autumn in the Thirty­
Ninth Street Building, which will also be occupied by the Mc­
Graw Publishing Company. A full line of safety devices will 
be shown. Dr. William H. Tolman, director of the museum, 
also announced that in response to the museum's appeal for 
funds, a check for $5,000 from an anonymous donor, living out­
side of New York, ha,; been received. 

•• 
PROGRESS ON THE NEWTON & NORTH WESTERN 

H. H. Polk, president of the Interurban Railway Company, of 
Des Moines, has announced that h is company has completed a r­
rangements for the use of the tracks of the Newton & North­
western Ra ilw ay Company between Colfax and Newton, by 
which his company will be ab le to operate its ca rs into Newton. 
The Newton & Northwestern Company will elec tri fy its line 
between Colfax and Newton just as soon as it can transfer the 
men who are now engaged in putting in wires, etc. , on the Fo rt 
Dodge, Des Moines & Southern line. It is stated that the wo rk 
will be completed by A ug. l , and that the interurban will be able 
to operate it s Colfax cars into Newton by that time. The Inter­
urban Company planned severa l extensions this year , among 
them one to Ca rlisle and an extension o f it s W oodward branch 
to Boone, but ha s abandoned all plans for such work untii the 
franchi se cases aga inst the Des Moines City Railway and the 
Interurban Railway Company have been settled in the courts. 
The Federal court su sta ined the contentions of the companies 
as to a perpetual franchi se, but the cases have been appealed, 
and will no doubt be carried through State and United States 
courts to the court of las t retort. Tl1ese cases have embarrassed 
the companies somewhat, and the officials have announced that 
no exten sions will be constructed until these cases a re fi na lly 
settled. 

•• 
PROPOSED CHANGES IN THE PORTCHESTER ROUTE 

Engineer Nichols, of the Board of E stimate and Apportionate, 
has presented to Chief E ng ineer L ewis, of the board, a r eport 
on the application of th e N ew York & Port Chester R ailroad 
Company to make changes in its route in Bronx Borough. Both 
the Port Chester compa ny and the Westchester company r e­
ceived, some few years ago, when they were rivals, franchises in 

Bronx Borough. The W estchester company did some con­
struction on its route, but little has been done on the Port 
Chester route. Both companies have now come under the 
control of the same interests. 

The change r equested by the Port Chester company is for 
part of the route already granted the W estchester company, the 
question of the terms for the franchise is now before the Board 
of Estimate and Apportionate. 

•• 
RIVERBANK SUBWAY DEVELOPMENT IN BOSTON 

The Boston Transit Commiss ion has transmitted to the L egis­
lature of Massachusett s a report answering a request of the 
committee on metropolitan a ffairs fo r information concerning 
the need of an east and west subway as compared with the need 
of the subway for surface car s east of W ashington Street , pro­
vided fo r by the act s of 1902. T h e Commission quotes at length 
fro m the r eport on the transit situation which it submitted to 
the L egislature in 1906, pointing out that the needs of the present 
and immediate future r equire fu rther considerable increase in 
facilities fo r traffic towards th e west of the city, pos tulating an 
increase of population in the western suburbs within the IO­

mile r ad ius of the State H ouse fro m 300,000 in 1905 to 384,000 
by 1915. • It appears probable to the Commiss ion that the traffic 
011 the st reet car lines in Boston will increase 60 per cent nomi­
nally in ten yea r s, and will double in from fifteen to twenty 
years . 

The Commiss ion is of the opinion that under existing con­
ditions the route defined by the present bill before the L egisla­
ture fo r a subway between Park Street Stat ion beneath the 
Charles River E mbankment to a point nea r the Back Bay F ens 
would be a desi rable route for the accommodat ion of the present 
and future traffic from the west. It does not express an opinion 
as to the most desirable route, however, to be carried through 
the Back Bay, preferr ing to leave that matter to the Leg islature. 
In view of the early com pletion of the 'vVashington Street tun­
nel, with sta tion accommodations fo r eight-car t r ains, the pro­
vision of additional fac iliti es for t raffic to the wes t is more 
urgendy r equired than the construction of another subway run­
ning parallel to the W ashington and Tremont Street under ­
ground routes. 

• •• 
LONG ISLAND RAILROAD REPORT 

The annual report to the stockholder s of the Long I sland 
Railroad Company just issued, r efers to the electrical equip­
ment of the compa ny, which now operates over about mo miles 
of single track. The r eport says: "Its workings during the 
year have been ve ry successful and the service has been re­
liable and effic ient in every respect ; and while it h as not yet 
been economical, owing to the fac t that your power is not 
fully employed, it has mater ia lly increased your passenger 
traffic. " 

Referring to extensions, the r eport says: "Plans a re being 
prepared for the elect rification of you r lines fro m L ong I sland 
City to Port 'vVashington and to 'vVhitestone Landing, an d as 
soon as the tunnels un der the East River are completed, your 
lines will be electrified to J amaica and to Woodhaven J unct ion, 
via th e Glendale Cut-off , a connect ion betw een the main line 
of your company, the Montauk division and the Rockaway 
Beach division. P lans are also be ing made fo r an enlarged 
terminal at J amaica where the ch ange from steam to elec tric 
locomot ives will be made. In the report for 1905, attention 
was called to the organization of the L ong Is land Consolidated 
E lectrical Companies. That company has complet ed the ac­
quisition of a one-half interest in the New York & Long I sland 
Traction Company and in the Long I sland E lectric R ailway 
Company, and has also purchased dur ing the year th e Babylon 
Rail road, a small line in the village of Babylon. The company 
ha s al so planned the construction of a cross-island line from 
Huntington to Babylon via F armingdale and Amityville, and 
the necessa ry franchises fo r this extension have been secured. 
It is proposed to obtain the fund s fo r thi s purpose through the 
sale of the electrical companies' bonds, guaranteed by your 
company." 

The cost of electric motive power plants and equipment is 
carried on the balance sheet a t $3,03-1-,913, which is a decrease 
of $1,122,362, as compared with Dec. 31 , 1905. 
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EVANSVILLE STRIKE IS SETTLED 

The strike of the employees of the Evansville & Southern 
Indiana T raction Company was settled Saturday, May 25, and 
the men returned to work on Sunday. By the terms of the 
settl ement the men get plat fo rm time and an I I-hour day in 
place of 12-hour day , and get 16, 17 and 18 cents, acco rding to 
length of se rvice, in stead of 15, 16, I7 and 18 cents. They have 
the right to appeal grievances either individually or by com­
mittee to the general manager or President Charles Murdock. 
Old men get preference of runs. 

•• 
THE PHILADELPHIA & WESTERN OPENED 

The Philadelphia & Western Railroad's new third-rail line 
from the Union Station, Sixty-Ninth and Market Streets, Phila­
delphia, to Strafford, in the Chester V alley, was forma lly opened 
\Vednesday, May 22. The run to Strafford was made in 40 
minutes, although the schedule time is 29 minutes. Offici als of 
the railroad asserted this difference in time would be soon cor­
rected and that within a few days the advertised time table 
would be in effect. Cars are being operated on a half-hour 
schedule, the last car leaving Union Station, where it connects 
with the elevated road, at I o'clock. It is promised that the 
line will soon be operated on a 15-minute schedule. Present 
Philadelphia & \Vestern Railroad stations are located at Beech­
wood P ark, Ardmore Junction, Ardmore, Haverford, Bryn 
Mawr, Rosemont, Garrett Hill, Villanova, Radnor, Ithan, St. 
David's, \Vayne and Strafford. 

•• 
AFFAIRS OF THE HAVANA COMPANY 

The report from H avana that Frank Steinhart, former Ameri­
can Consul at H avana. has been selected as general manager of 
the H avana Electric Railway Company to succeed George F. 
Greenwood, resigned, could not be confirmed at the office of the 
company in New York, it being stated by Mr. A shley, the secre­
ta ry and treasurer of the company, that nothing was available 
at this time for publication concerning the affairs of the com­
pany. Mr. Ashley did admit, however, that Mr. F. W. Hild, 
who sa iled fo r H avan a a few days ago, had, as noted elsewhere 
in thi s issue , been appointed assistant general manager and chief 
engineer of the company. I t will be remembered that at a 
meeting of the H avana Company in New York early in March. 
of which mention was made in the STREET RAILWAY J OURNAL 
fo r March 16, a new board of directors and officers were elected 
as follows : W arren Bicknell, of Cleveland; David T. Davi s 
and Robert Math er, of the Rock I sland interests ; Walter G. 
Oakman, of the Guarantee Trust Company; J ames Rattray, San 
l\Iiguel; Henry Runken, Carlos Zaldo and Frank Steinhart, of 
H avana; W arren Bicknell, pres ident; David T. Davis, vice­
president, and Mr. Ashley, secreta ry and treasurer. 

•• 
NEW HAVEN'S NOTICE OF STOCK INCREASE 

The New York, New H aven & H artford Railroad Company 
has noti fied the New York Stock E xchange that the company's 
capital stock has been increased from $1 00,000,000 to $130,000,000. 
Directors of the road on J an. 12 authori zed thi s increase in 
capital and voted to o ffer , in July, the right to stockholders to 
subscribe at $150 a share fo r additional stock to the extent of 
on e sha re fo r every fou r sha res of their respective holdings. 
Action wa s taken later to give the holders of the $30,000,000 
converti ble debentures, issued J an. r, r906, the right to subscribe 
to the new stock to the amount of 25 per cent of their holdings. 
Charles S. Mell en, president of the company, afterward made 
the announcement that the new stock offering, whic]i is to 
amount to about $30,000,000, will be made in July, on the basis 
of $ rso a share. But intimations h ave been given of late that 
in all probabi lity the stock issue would be postponed indefinitely 
on account of market conditions. The notification to the Stock 
Exchange of the increase is to tak e fo rmal steps to provide fo r 
the exchange of Consolidated Ra ilway debenture certificates. 
T he total amount of stock previously authorized to be li sted was 
$99,069,000. At 150 the $30,000,000 new stock would realize for 

the New Haven $45,000,000. It is an interesting coincidence that 
the present market value of the $28,265,570 of the Boston & 
Maine stock, which is ruling at about 162, is only a trifle more 
than $45,000,000. 

PROVIDING FOR IMPROVEMENT TO MOHAWK VALLEY 
COMP ANY'S LINES 

The directors of the Mohawk Valley Company, which holds, in 
the interest of the New York Central & Hudson River Rail­
road Company and the Andrews-Stanley syndicate of Cleve.: 
land, the majority of the 'stock of several electric railway com­
panies in New York State, have passed a resolution authorizing 
the company to advance a large amount of money to various 
subsidiary lines for improvements which have been planned 
fo r some time. The Mohawk Valley Company, it is announced, 
has sufficient fund s on hand to enable it to continue these im­
provements. It is not announced what the improvements in 
contemplation are. 

THE STRIKE AT BIRMINGHAM 

Cars are in r egular operation at Birmingham, and the strike 
of the employees of the Birmingham Railway, Light & Power 
Company is reported to be petering out. Only a small pro­
portion of the m en went out, and desertions are reported from 
them. There is little disorder. 

• • 
NEW RAILROAp COMMISSIONERS FOR PENNSYLVANIA 

Under the provisions of the Dunsmore bill, passed by the 
Pennsylvania Legislature prior to adjournment, the Governor is 
empowered to appoint three members of the "Pennsylvania State 
Railroad Commission" before the first Monday in January, 1908, 
who shall serve for three, four and five years, respectively. 
After first appointments members of the commission are to be 
lea rned in the law. Each Commissioner will receive a salary of 
$8,000 per year. The secretary of the commission is to receive 
$4,000, the a ttorney $4,000, and the marshal $2,500. The bill 
creating the commission appropriates $150,000 for this purpose. 
T he headquarters of the commission will be in Harrisburg. 

As a result of the firm stand taken by Governor Stuart the bill 
as finally passed contains many of the sections of the original 
measure. 

While in conference committee the bill was amended to in­
clude telephone and telegraph companies among the corporations 
over which the commission shall have supervision. These were 
not mentioned in the original bill. 

•• 
THE EASTERN OHIO TRYING TO DISPOSE OF ITS 

PROPERTY 

The Eastern Ohio Traction Company is endeavoring to make 
some arrangement with the second mortgage bondholders of the 
Chagrin Falls line for disposing of the property as a reasonable 
price. The idea of the management is to divide the property into 
three sections as follows and sell them separately: The original 
Cleveland & Eastern, between Cleveland and Chardon by way of 
Gates' Mills; Cleveland & Chagrin Falls, and between Chagrin 
Falls and Garrettsville. The Northern Ohio Traction & Light 
Company would probably purchase all the properties if the right 
figure were placed on them, but the Cleveland-Chagrin Falls line 
is more desirable to this company than the Chardon line, because 
of the possibility of completing it through to a point where it 
would connect with the Mahoning & Shenango Valley lines. 
This company would, however, want to purchase the property 
from Chagrin Falls to Ga rrettsville a~ a price little in advance 
of junk, as the tracks would have to be taken up and built over 
a new route to make a direct line to the connection desired with 
the Youngstown lines. It is though t that the original Cleveland 
& Eastern might be operated with profit by the Eastern Ohio 
T raction Company, if the other two sections were sold, or if it 
should not be sold to the Northern Ohio it might eventually be­
come a part of some other system or the local lines here. 
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ELECTRIFICATION AT THE BERN CONGRESS 
The International Railway Association, which meets every 

five years, and which held its last convention in 1905, at Wash­
ington, D. C., will have its next meeting at Bern, Switzerland, 
in 1910. The program has just been issued. Among other 
topics to be considered is that of electric traction, to which 
three speakers have been appointed as follows: For America, 
George Gibbs, chief engineer of electric traction Long Is land 
Railroad, New York City; for Germany, Dr. Gleichmann, ehief 
inspector of motive power Royal State Railways of Bavaria, 
Munich; for other countries, Dr. Wyssling, professor at the 
State Polytechnic Institute of Zurich, and secretary of the Swiss 
Institute of Electrical Engineers, Zurich . 

•• 
NEW YORK ELECTRICAL SOCIETY VISITS NEW YORK 

CENTRAL POWER HOUSE 

On Saturday, May 25, the N ew York Electrical Society vis­
ited the power plant of th e N ew York Central R ailroad at Po rt 
Morri s, on the Long I sland Sound. About 300 members pa r­
ticipated in thi s interesting trip. Before inspection of the plant, 
P.resident Condict conducted a bri ef meeting at which E. B. 
Katte, chief eng ineer of electric traction, made a pithy address 
as to its leading features, and Secretary Guy presented nearly 
fifty names of candidates fo r membership. A bout 2 hours were 
then devoted to a thorough study of the plant, all detail s of 
which were op.en to view, and in r egard to which a handy 
brochure full of data was di stributed. The power house and 
switch house, which have already been described in these pages, 
ar e the latest work in the generating art, and comprise fo ur 
5000-kw General Electric turbo units. 

•• 
MAYOR OF NEW YORK VETOES !PUBLIC SERVICE BILL 

Mayor McClellan, of N ew York, on Tuesday, May 28, vetoed 
the public utiliti es bill. In a long statement issued wh en he an­
nounced his action, the M ayor asse rted as hi s principal g round 
for vetoing the bill that it was wholly against the home rule 
principle, and for that r eason, in his view, was unsatisfactory 
to the city. Mayor McClellan said in part : 

I see no force in the argument that because the g en eral purpose of thi s 
act is good, I should overlook its manifest defect s and approve it in its 
present form. 

As I understand the law, thi s m easure has b een sent t o m e, n ot fo r a n 
expression of my opi nion as t o its basic features, but b ecau se in several 
of its provisions it affects th e powers of the city government. In other 
words, I am called upon t o say whether or n ot, fr om the city's point of 

.view, the bill is sa ti sfact ory in its present form. T o thi s qu estion ther e 
can be but one an swer. It is n ot. If I wer e to d eci de otherwise an d to 
accept this bi ll as it s tan ds, it would imply an admi ssion on m y part that 
the principle of self-governm ent fo r the city was no lon ger worth stri ving 
for. 

I regret that I cannot agree with those who have urged that thi s m easure 
extends, rather than curtails, the present po wers of the local author ities. 
It is true, I admit, that in the past the L egislature has con sta,ntly fa il ed 
to grant the city's d em ands for large r powers of supervision and contro l 
in respect to these matters than it possesses at present, but in my judg­
ment this does n ot con stitute any reason why the city sh ould consent t o 
a b ill which empo,V>cr s the Governor to appoint a local commission , and 
then compels the city to pay a large portion of its expen ses. 

The power conferred by this act is unpreced ented , and, under n orm al 
conditions, many of those wh o are advocating th e m easure would b e 
among its stronges t critics. 

For the fir st tim e in the hi stor y of our Sta te ther e ar e to b e crea ted 
two administra tive bodi es ves ted with p ower h er etofore exclusively exer­
cised by the L egislature, of r egulatin g rat es and fa res of s t eam r ailroad, 
street and elevated railroad, gas, electric light a,nd power com panies. 
The combined capitalization of th ese companies is $3,322,537,916. The 
gross earnings from •Operation last year were approx imat ely $533,000,000, 
the number o f employees upward of 300,000, and the number of secu rity 
holders not less than 100,000. 

The commiss ion ers are t o b e appointed by the Governor, a nd, as th ey 
may be removed by him or his successors, they will becom e the direc t 
representatives and agents of ea ch succeeding Governor. Ther e is no 
p1 ovision that the commi ssions shall be bi-partisan or n on-partisan, and 
a· . members may be of the same polit ical party. What may be, will b e. 
1 nd if thi s bill becom es a law we shall, in the n ear future, see these 
com mission s composed entirely of political partisans, with great con se­
quent injury to th e S tate and th e properti es a ffected. 

If the theory of bi-parti sanship or non-partisan ship ever rest ed upo,n a. 
sound foundatio n , what possible excuse can ther e be for withholdin g the 
principle from such administrative commissions as a re eitablished by thi s 
bill? 

It is n o answer that the presen t Governor will not prostitute his offi ce 
by the selection of m en capable of such acts. I t is n o an swer that h e 
will appoint three D em ocrats on the com m ission for the overwhelming 
D em ocratic F irst District , and that t wo Democrats will be named on the 
commi ss ion for th e Second Distric t. The Governor's tenure of office is 
short, and it will n ot be lon g before we will have a Governor wh o will 
n ot h esita te t o use thi s power. 

\1/ith the general pr inciples of th is bill I am in accord, but I will n ever 
g ive m y approval to a m eause that places in the hands of a single poli ti­
cal party such t r emen dous an d limi tless power. 

GEO R GE B. McCLELLAN, Mayor. 

•• 
N EW PUBLICATIONS 

Generellas Proj ekt der Zugspitz-bahn. By W. A. M uller, C. E. 
Dresden, 1907. 54 pages and 12 plates. P rice, 8 marks. 

This is an analysis of th e engineer ing problems and cost of 
construction of a propose d mountain railway in the Bavarian 
A lps, not fa r from Ober-Ammergau. T he line ascends to an 
elevation of 2800 m eters, or about 9000 ft., and is 15,450 km, or 
abo ut 9.65 miles in length . T he a11thor considers va rious types 
of_ road and finally recommends a tro lley line for the first 7.4 
miles of track and a cable incline for th e remai nder of the d is­
t ance. T he time requ ired fo r th e trip is nin ety minutes, and 
th e enti re cost , including scyeral tunne ls, is estimated at 
$ r ,050,000. T he. book is accompanied by d rawings of th e p ro­
posed line and is a goo d exarnpie of the clearness wi th which 
an enginee ring p roposal should be p repared. 

T he "Engineering and E lect ri c T raction Pocketbook." By P hilip 
Dawson. F ourth edition, 1906. New York City: J ohn 
Wiley & Sons. 16 mo, xx + !054 pages, p ro fu sely illu s­
trated. P ri ce, leather, $5.00 . 

The best p ractical ev idence of the favor with which a book 
is considered by the cli entele fo r which it is p repared is the mun­
ber of edit ions whi ch the publishers issue. It · is satisfactory 
to know that from thi s standpoint Dawson's P ocketbook is 
success ful because it dese rves to be fro m the matter which it 
contains. The technical contents of the present ed itio·n h as 
been thoroughly revise d, alth ough the bibliography which accom­
pani es it needs some emendat ions. Some old matter h as been 
expunged and some new matter has been added, such as th e 
chapter on single-phase systems. Other data, on the new 
Briti sh standard grooved rail s, the thermi t joint and tu rbines 
show the book has been brought up to date. 

----•-----
STREET RAILWAY PA TENTS 

[T his department is conducted by Rosenbaum & Stock­
bridge, patent attorneys, 140 Nassau Street, New York.] 

UNITED STATES PATENTS I SSUED MAY 14, 1907 

853,209. R ailway Rai l ; J ohn N . Akarman, Newark, N. J. 
App. fi led June 1, 1906. A g irde r rail made in two pa rts, the top 
po rtion of the upper g irder forming the head of a ra ilway rai l, 
a nd the lowe r section fo rming the base o f the r ail. 

853,2rn. Slack A djuster ; Charl es 0 . Anderson, Omah a, Neb. 
A pp. fi led June II, 1906. Rela tes to automatically adjustable 
means fo r connecting the brake-shoe actuating mechanism at 
oppos ite ends of a truck. 

853,221. R ail -J oint : W illiam M. Brown, J ohnstown, Pa. A pp. 
fil ed A ug. 6. 1906. The rails a re provided with long itudinal ribs 
and fis h-plates bear against the top of the base flange of the 
ra il and the bottom of the long itudinal ri b, and the bottom of the 
head of the ra il and the top o f the long itudinal rib. 

853,223. S witch T ongue Operating and Retaining Device; 
N icholas Burns, J ohnstown, Pa. A pp. fi led D ec. 21, 1906. A 
spring under tension a t one end of two levers and a pair of 
toggle lever s connecting the other ends of the levers with a rod 
from the tongue so that the switch will be held in either o f its 
positions. 

853,245. W alk-Over Car Seat ; Pe ter M. Kling, Elizabeth, 
N. J. App. fil ed Ma rch 23, 1904. Det:iils o f const ruction o f a 
rever sible car seat. 

853 270. D erailing S witch ; Henry C. Stiff, J ohnstown, Pa. 
A pp. fi led A ug. 6, 1906. Comprises a continuous ra il , a second 
r ail having a parallel and an angular portion with r elation to 
th e fir st rail, and a movable switch point connect ed to a me­
chanically operated rod to hold the switch open, in combina-
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t ion with a switch lever and a slotted link connection between 
th e rod and switch lever. 

853 ,322. Trolley H a rp; E dward D. Rockwell, B ri stol, Conn. 
App. fi led l\Iay 7, 1906. T he harp is yie ldingly mounted on the 
pole. 

853,403. E lectric Block System for Ra ilways ; W alter R . F ul­
ler, A tlanta . Ga. A pp. fil ed J an. 19, 1907. A circuit wire is fi xed 
to the web of the track rail s and is engaged by a depend ing shoe 
from the locomotive. 

853,453. Trolley R etri ever ; Madison F . Hodge, Leavenworth , 
K an . A pp. fil ed Dec. 18, 1905. Deta ils of a spring drum a nd 
ra tchet device fo r controlling the tro lley cord. 

853,522. Cable R eel Apparatus fo r Mimng Locomotives; 
H a rry W . Shaver, Pocahontas, V a. App. fi led June 7, 1906. 
Rela tes to that type o f mining railways in which the fl exible con­
ductor is automat ically paid out as the locomotive t ravels away 
fro m the fix ed supply conductor, or is wound upo n a reel a s 
the locomotive travels back to the supply conductor. Provides 
mean s by which a torque is exerted on the reel in either direc­
tion o f travel o f the locomotive. 

853,593. R ailway Tie : J ames G. P arkerson, J r., Lafayette, 
L a. A pp. fi led Ma rch 13, 1907. A metallic base having means 
fo r holding a block of wood a t each end to which the rail is 
spiked. 

853.618. Circuit-Clos ing Device; Rollin A. Baldwin, New 
H aven, Conn. App. fi led J uly 19, 19o6. A circui t-clos ing dev ice 
fo r t rolleys, adapted to complete a circuit th rough a magnet or 
other device when a trolley ca r passes a given point. Has two 
long, fl ex ible strips which engage the side of the wheel in pa ss­
ing, whereby a good electrical ci rcu it is made withou t any t en ­
dency to di splace the wheel from the wire. 

853 .7 .. p . l\Ietal lic Tie and R ail F astener ; L a V erne S impson 
and J acob Stein, Pittsburg, Pa. A pp. fi led F eb. II, 1907. Rai l­
engaging lugs a re cut fro m the body of the ti e and su itably bent. 

853,886. Safety Device fo r Railways ; Otto F . Kloet zer and 
\Villiam A. Borders, \ Vashington, Ind. ,A pp. fi led Nov. 9, 1906. 

PA T ENT NO. 853,245 

Comprises track rail s divided into blocks, sectional conductor 
ra il s divided into blocks and connected to the track rails of ad­
j a cent blocks, and means carried by the train for delive ring a 
current of elec tricity to the conductor ra ils and receiving a cur­
rent from the track rails. 

853,838. Current Collector ; Samuel B. Stewart, J r. , Schenec­
tady, N. Y. A pp. fi led A ug. 1, 1906. A n overhead trolley col­
lector or shoe which is impelled upward vertically by a spring­
impelled lazy-tongs device. 

853,898. A mu sement Device; R obert ·F. Rice, Br idgeport, 

Conn. A pp. fi led Oct. 24, 1905. A circular track inclosed in 
a building, the inner side of which consist s of a screen on which 
moving pictures may be r eproduced. 

•• 
PERSONAL MENTION 

l\f R. W A RREN S. H A LL, general manager of the L ehigh 
Valley T ransit Company, o f A llentown. P a., has been elected 
v ice-president of the company. 

MR. E D WA RD W . MOORE . of the Everett-Moore syndicate, 
has been appointed president of the Cleveland , Painesville & 
Eastern R ailway Company, of Cleveland , to succeed Mr. Charles 
\ Vason. resigned. 

M R. R. T. LAFFI N, who went to Manila in 1903 as general 
manager of the Manila E lectric Railway & Light Company, ex­
pects to return to thi s country in the fa ll. Mr. L affin formerly 
was gen eral manage r of the W orcester Consolidated Railway 
Company, o f W orcester , Mass. 

MR. HUGH COOK has been appointed chief engineer and 
superintendent of construction o f the lines being built on Long 
I sland by the Stanley syndicate of Cleveland. Mr. Cook was 
fo rmerly assistant eng i,1ee r of the Youngstown & Ohio River 
Railroad, o f Youngstown, Ohio. 

M R. E. V . MAU N G, who has held the position of superin­
tendent with the Shelburn e Falls & Colrain Street Ra ilway 
Company fo r the past two year s, Ins resigned, hi s resignation tc 
take effect June IO, and M r. F. L. Reed , treasurer c-f the com­
pany, has been elected manager to succeed him. 

l\fR. REES E DA VIS, fo rmerly roadmaster of the Connect icut 
Railway & Lighting Company's lines at Bridgeport, and for the 
past three yea rs roadmas ter of the Mexico City Electric Tram­
way Company's lines in Mexico City, has been appointed road­
master of the Consolidated R ailway Company's lines in H a rt­
fo rd and its suburbs. 

MR. C. F. BR YANT , whose r esignation as auditor of the 
Connecticut Railway & L ighting Company was mentioned in 
the May 4 issue, has become connected with th e general audi­
tor 's department of the U tica & Mohawk Valley Railway Com­
pany, and will m ake hi s h eadquarter s a t the N ew York office of 
that company, 527 F ifth A venu e. During the last few months 
Mr . Bryant has been engaged on special work for the American 
Street and Interurban Railway Association. 

M R F REDERICK W . HILD has been appointed assistant 
general manage r and chief eng ineer of the H avana Electric Rail­
·way Company, of Havana, Cuba. Mr. H ild formerly was con­
struct ion engineer for the General E lectric Company, in charge 
of the installa tion of machinery on the Aurora , Elgin & Chicago 
Railway Company, and more recently has been chief engineer 
of the Southwestern Wisco nsin Ra ilway, with headqua rters at 
D ubuque, I a. Mr. H ild was marri ed May 22 at Dunkirk, Ohio, 
to Miss Geo rg ia Marion Halstead, o f that city. Mr. and Mrs. 
H ild wi ll be at home at Havana to th eir fri ends a fte r June 15. 

M R. CHARLES H. COPLE Y has been appointed superin­
tendent of the local d ivision o f the Consolicbted Railwav Com­
pany, at Nor.walk, Conn., succeedin g Mr. Everett F . Kyle, who is 
now located wi th the Sterling Sa lt Company, of New York. For 
six yea rs Mr. Copley was manager, passenge r agent and chief 
elect rician of the Bellow's Falls & Saxton's Ri ver Street Rail­
way, of Bellows Falls, V t., and when a ppointed to Norwalk was 
employed on the const ruct ion by the Consolidated R ailway Com­
pany of a new roa d between R ockville and Stafford Springs, 
Conn . 

M R. W. N. STEV ENS, mechanical engineer of the Southern 
proper t ies which come under the control of Ford, Bacon & 
Davis, has just r esigned hi s position with that firm to take 
effect June I. Mr . Ste,;ens h as for th e last twelve years been 
engaged in the design and construction of power houses, car 
houses, shops and other matter s in connection with the develop­
ment of railway and ligh t ing properties. A considerable part )f 
thi s time he was with the Manh attan and Interborough interes ·s 
in New York, in both of which companies Le occupied the pos '­
tion of chief assistant m echanical eng ineer. Mr. Stevens ha:. 
not announced his plans for the future. 

SEVE RAL I MPO RT A NT CHANGES have been made in 
the E astern pe_rsonnel of the E lectric Service Supply Company. 
M r. W illis V . Sweeten , fo rmerly o f the E lmer P. Morris Com-
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pany, of New York City, wil! travel through New York State 
for the Electric Service Supplies Company, and have headquar­
ters at its New York City office. Mr. F. C. Peck, formerly real 
.estate agent for the Delaware & Hudson Railroad Company, will 
cover the Philadelphia trade. Mr. T. F. McKenna, who for 
some years has been traveling for Machado & Roller, of New 
York City, will travel in Pennsylvania for the E lectric Service 
Supplies Company, making his headquarters at the Mayer & 
Englund depa rtment in Philadelphia. 

MR. GEO. F. CHAPMAN, vice president and general man­
ager of the United Railways Company, of San Francisco, died 
in that city Thursday, May 23, after a short illness . Mr. Chap­
man had been connected with 
the United Railways since 
May, 1902, wh en he accepted 
the position of general man­
ager of the company. Sub­
sequently he was elected vice­
president of the company, in 
addition to general manager. 
Before becoming connected 
with the United Company Mr. 
Chapman was genera l superin­
tendent of the North J ersey 
Street Railway Company, of 
Newark, with which h e was 
connected for twelve years. 
For eight years he was super­
intendent of the Union divi­
sion of the com pany, and for 
the last four years of his con-

GEO. F. CHAPMAN 

nection with the company , he was general superintendent , in 
charge of the entire system operating in Newark, Elizabeth, 
Jersey City and the Oranges. Mr. Chapman, who was an 
Englishman by birth, entered street railroading at Boston on 
the Charles River Street Railway under Mr. J ohn N. Akar­
man, shortly after coming to this country in 1883. H e had 
long taken an active interest in the affairs of th e Ameri­
can Street and Interurban Railway Association, and was one 
of the committee that reported to the association on municipal 
ownership at the last conven tion. Mr. Chapman was about 
forty-seven years old. 

MR. JOH N N. AKARMAN, who recently resign ed from the 
position of general superintendent of the South J ersey division 
of the Public Service Corporation of New J er sey, is one of the 
oldest operating men in the business, hav ing been a superin­
tendent or manager of st reet railway properti es for twenty-five 
years. Born March 4, 1854, 
he was educated in the public 
schools of Brooklyn and 
graduated in 1871, after tak­
ing a supplementary course in 
civil engineering and survey­
ing. He then entered the 
office of Mr. George H. Day, 
city surveyor of Bro'.Jklyn, 
where he remained two years, 
leaving Mr. Day's service to 
engage with ,l\Ir. Henry vV.il­
smi an engineer of Boston, 
Mass. In the latter part of 
1873 Mr. Akarman began his 
railroad career by entering 
the service of the South Bos­
ton Railroad Company, and 
in 1877, leaving the employ 

J. N. AK,\RMA N 

of that company, h e became one of the subordinate 
officials of the Middlesex Railroad Company, running be­
tween Boston and Charlestowi1, Mass. Six years' se rvice, 
fi lling various positions with this company, qualified him to ac­
cept the position of superintendent of the Charles River Street 
Railway Company. Four years later, when this company was 
consolidated with the Cambridge Railroad, Mr. Akarman became 
general superintendent of the roads in vVorcester. Mass., owned 
by the Seeleys. He then built the Biddeford & Saco Railroad, 
running from Biddeford to Old Orchard Beach, Me. Selling 
out his interest there within a year, he obtained an option on the 
roads in Newark and Elizabeth, N. J., and sold them to a syndi­
cate of Philadelphia capitalists and became general superin-

tendent. In 1892 he obtained an option from the Seeleys on 
their Worcester property, and so ld this road to the same syndi­
cate. Taking charge of this property as general manager, under 
his direction it was equ ipped electrically in seven months, and 
subsequently successfully operated until so ld in 1901 for more 
than double what it cost. Mr. Akarman then returned to New 
J ersey, becoming general manager of the Elizabeth, Plainfield & 
Central J ersey R ailway Company, and when this road was ab­
sorbed by the Public Service Corporation he became part of that 
organization, fi lling the pos itions of traffic superintendent, gen­
eral passenger agent and gen eral superintendent of the South 
J ersey division. 

MR. vV. H. COLLINS, maste r mechanic of the Fonda, Johns­
town & Gloversvi lle Railroad, who, as noted in the STREET 
RAILWAY JoURNAL for May 25, has been appointed general 
superintendent of the company to succeed Mr. J. N. Shanna­
han, resigned, entered railway service in 1881 as timekeeper on 
the extension of the Delaware, Lackawanna & W estern Rail ­
road between Binghamton and Buffalo. From 1883 to 1888 Mr. 
Collins was success ively in the employ of the Geneva, Ithaca & 
Sayre, Elmira, Cortland & Northern, Southern Central, and 
\:Vest Shore Railroads, as agent and operator. Jan. I, 1888, he 
entered the motive power department of th e West Shore Rail­
road, at the Frankfort shops, and served in va1 ious capacities 
until June I, 18g1, when he was sent to Buffalo as assistant to 
the master mechanic of the vVestern division where he re­
mained until Jan. I, 1898, when he entered the serivce of the 
Fonda, Johnstown & Gloversville Ra ilroad in the same capacity. 
His appointment as master mechanic of the company dated from 
Jan. I, 1903. 

MR. L. C. BRADLEY has res igned as super intendent of the 
Scioto Valley Traction Company, at Columbus, Ohio, to become 
associated with J. G. vVhite & Company, of New York. l\Ir. 
Bradley was formerly superintendent o f the Seattle & Tacoma 
Interurban Railway, and came to the Scioto Valley three years 
ago. He is an enginee r of wide experience and is espec ially we ll 
informed on third-rail operation , the Scioto Valley being one 
of the foremost roads of the kind in the country. In ~h ~ new 
field Mr. B radley will have a wide lat itude for his ability, a s 
White & Company have a number of properties under construc­
tion which will be under hi s supervision. By reason of the 
resignation of Mr. Bradley there will be a number of changes in 
th e per sonnel of the Scioto Company. Mr. W . V. S. Robb, 
of the r es ignation of Mr. Bradley th ere will be a number of 
changes in the personnel of the company. Mr. W . V. S. Robb, 
formerly chief clerk to the superintendent , has been appointed 
purchasing agent and chief clerk to the general manager. Mr. 
Calvin Skinner, a steam railroad man of long experience , who 
was mast er mechanic of the Chicago & Alton before his ap­
pointment as master m echanic of the Scioto company, has been 
appointed su perintendent in charge of the transportation, me­
chanical and roadway depaitments. Mr. G. A. Stiles, formerly 
day foreman in the mechanical depa rtment, has been promoted 
to be general shop foreman. Mr. J. 0. Bradfield, formerly 
freight agent, ha s been appointed general freight agent. In 
addition to these changes th e directors of the company organized 
by electing Mr. F. A. Davis, president and genera l manager; 
vV. S. Courtright, vice-president, and E. R. Sharp, secretary and 
treasurer. In accepting the r esignation of Mr. Bradley the 
fo llowing resolution was passed: 

\Vh ereas , Mr. L. C. Bradley, who has been th e superintendent 
of this company since it began operation, has tendered his resig­
nation to accept a position w~th J. G. White & Company, 

Be it Resolved by th e board of directors of this company, that 
the resignation of Mr. Bradley be accepted with regret, and 
that in accept ing sa id resignation, this board_ takes th e oppor­
tunity to express its appre~iation of the careful, faithful and 
efficient service which Mr. ·Bradley has rendered to th e com­
pany with notable ability and capacity. 

Be it further R esolved that we extend to Mr. Bradley onr 
best wishes for his future success, and commend him to his new 
employers as a capable and efficient operator of electric rail­
ways. 

At the close of th e directors' meeting, l\fr. Davis, on behalf 
of the officers and employees of the company, presented Mr. 
Bradley with a Patek P hillips watch. In accepting the watch 
Mr. Bradley expressed hi s regret at leaving the company and 
spoke of the pleasant relations which had existed between the 
company, its officers and himself. 
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T ABLE OF OPERA TING ST A TISTICS 
N"otice.-These Etatist ics will be carefu ll y revised from m onth to month, upon information r eceived from the com panies direct, o r from official sources. 

The table should be used in connection with ou r Finan cia l S upplem ent , "Am eri can Street Rai lway In vestments," which contain s t h e :i,nnual operat ing 
reports to the ends of t he various financia l years. Similar st at isti cs in r egard to roads n ot reportin g are sol icited by the ed itor s, * Including t axes. 
t Deficit. :j: Includin g R apid R ai lway system, Sandwich , \Vin dsor & A mh erstburg Ra il way, an d D etroit, Monroe & T oledo Short Lin e Railway. 

-------- ----------1---------------- --------------i------1- ---i--------1---- -J __ _ _ 

AK RON, 0. 
No rthern Ohio Tr. & 
Light Co •. . .. . 

ALBANY, N. Y. 
United Traction Co . .. 

I m., Apr., '07 
I " " '06 
4 " '07 
4 " '06 

3 m ., l\Iar., '07 
3 " " ' 06 
9 " '07 
9 " ' 06 

BI NGHAMTON, N. Y. I m., Apr., '07 
Binghamto n Railway I " " '06 

Co. ........... . 10 " '07 
10 " '06 

CHAMPA IG N, ILL. 1 Im ., Apr., '07 
Illinois Traction Co. . I " " '06 

4 " '07 
4 " '06 

CHARLESTON, S. C. Im ., Apr ., ' 07 
Charleston Consoli- I " " '06 

dated Ry., Gas & 2 " ' 07 
Elec. Co. .... ... 2 " '06 

CHICAGO, ILL I m., Apr., '07 
Aurora Elgin & Chi- I " '06 
cago Ry. Co. . 10 " '07 

10 " '06 

Chicago & Milwaukee I m., Apr., '07 
Elec. R.R. Co.... I " '06 

4 " '07 
4 " '06 

CLEVELAND, O. Im ., Apr., '07 
'06 
'07 
'06 

Cle,·eland, Painesville I " " 
& Eastern R.R. Co. 4 " 

Cleveland, S o u t h­
western & Columbus 
Ry. Co ... 

4 " 

Im ., Apr., '07 
I " " '06 
4 " ' 07 
4 " '06 

I 

132, H 
11 7,367 
508,727 

451 ,975 1 

494,285 
415,431 

1,500,0201 1,314, 156 

20,240 
22,01 2 

248,9891 
236,95 1 

I 
277,724 1 

225,083 
1,105,324, 

893,3851 

55,324 
50,155 

111 ,460 
101 ,9961 

101 ,198 
89,981 

1,079,633 
960,1331 

68, 711 
57,01 5 

248,234 
177,505 

19,.Ji0 
18,202 
71,543 
63,440 

58,089 
47,394 

203,7 29 
176,000 

82,889 
78,200 

318,396 
302,573 

292,621 
250,317 
893,3521 847,755 

13,377 
12, 461 

137,249 
124,312 

*160,101 
*142,282 
*630,01 9 
*5 10,988 

35,091 
31,518 

72,2211 63,351 

58,594 
51,7491 

590,054 
529,619 

31,829 
24, 131 

127,269 
90,093 

*11 ,349 
*12, 118 
*41 ,489 
*39,703 

36,978 
29,339 

12fi,098 
111 ,181 

DALLAS, TEX . I m., ::l!ar., '07 89, 493 *69,013 
Dallas Elec. Corp'n. I " '06 80,384 *56, 148 

12" '07 1,050,11 9 *744,723 
12 " '06 970,985 *601,115 

DETROIT, MICH. Im ., Apr., '0i 5 11 ,445 321,992 
tDetroit United R y. I " '06 470,434 280, 154 

Co.............. 4 " '07 1,962,796 1,263,535 
4 " '06 I, 716,883 1,040,238 

DULUT H, MINN. I m., l\lar., '07 
Duluth St. Ry. Co . . I " " '06 

3 " '07 

I 
3 " ' 06 

Et!~ i\~;:,::?~';'. ~I Im., Apr., '07 
Lt. Co........ 18 " ' 07 

EAST ST. LOUIS, ILL. I m., Apr ., '071 
Eas t St. Louis & Sub- I " " '06 

urba n Co.. . 10 " '07 
10 " " '06 

FT. WAYNE, IND. Im., l\Jar., '071 
Ft. Way ne & Wabash I " " '061 
Valley Tr. Co. 3 " '07 

3 " '06 

I 
FT. WORTH, TEX . Im., ::IIar .• '07 

Northern Texas Tr. I " " ' 06 
Co. . . . . 1g : :gi 

GALVESTON , TEX. I m., Mar., '07 
Gah·eston Elec. Co... . I " " '06 

12 " '07 
12 " '06 

GLENS FALLS, N. Y. 3m., Mar., '07 
Hudson Valley Ry. Co. 3 " " ' 06 

9 " ' 07 
9 " '061 

64,356 
58,402 

176,697 
163, 174 

28,745 
497,754 

161,203 
H S,230 
635.762 
573,955 

92,500 
79,99 1 

267,018 
232,088 

31,292 
33,904 
!l7,798 
97,348 

16,642 
283,397 

• 93,801 
77,519, 

353,6631 
296,846 i 

•58,844 
51,472 

165,909 
143,733 

91,756 *52,551 
64, 738 *39,826 

920,298 *580,0~0 
694,654 *419,063 

27,066 *16,909 
19,308 *14,844 

334,228 *197,815 
272,561 *I 74,523 

109,682 
99,362 

471,551 
43 1,101 

103,602 
73,453 

312,207 
237,690 

49,95.5 
39, 167 

190,33 1 
149, 402 

201,664 
165,1 14 
606,668 
466, 401 

6,844 
9,550 

111 ,740 
11 2,638 

11 7,624 
82,801 

475,305 
382,396 

20,233 
18,637 
39,239 
38,6~5 

42, 605 
38.232 

489, 579 
430,514 

36,882 
32,884 

I 20,966 
87,41 I 

8, 121 
6,084 

30,053 
23, 737 

21,111 
18,055 
77,630 
64,820 

20,480 
24,237 

30,5,396 
369,871 

189,453 
190,280 
699,26 1 
676,645 

33,064 
24,498 
78,899 
65,826 

12, 102 
214.357 

67,402 
70,711 

282,099 
277,109 

33,656 
28,519 

IOI , 109 
88,355 

39,205 
24,911 

340,278 
275,591 

10,157 
4, 464 

136,413 
98,038 

6,080 
25,909 

159,344 
193,411 

42,402 7,553 
39,947 t780 

166, 431 23,899 
159,788 tI 0,386 

87,481 114,183 
86,581 78,533 

26 2,444 344.224 
259,743 206,658 

8, 128 t I,284 
7,363 2, 188 

78, 596 33,145 
72,936 39,703 

HOUGHTOr-., M ICH . · I m ., :\Jar., '07 
Houghton County St. I " " '06 

Ry. Co . .. .......... 12 " " '07 
12 " " '06 

HOUSTON, TEX. I m., l\lar., '07 . 
Houston Electric Co. I " '06 

12 " " ' 07 
12 " " ' 06 

20,415 
15,25 1 

237,051 
182,5501 

I 

*1 3,315 
*11,751 

*150,677 
*158,865 

55,226 *35,601 
44,328 *30,503 

615,275 *391, 169 
539,66 1 *331,04 1 

7,100 
3,500 

86,373 
23,685 

19, 625 
13,824 

224,106 
205,720 

3,971 
3,937 

47 ,123 
44,981 

8,260 
7,692 

93,801 
103,568 

KANSAS CITY, MO. I m., l\Iar., '07 478,464 258,894 219,5 71 152,052 
Ka nsas City Ry. & Lt. I " " '06 407,631 219,231 188, 400 135,907 

Co. ,. . . . .. .. . ... 10 ' " '07 4,753,616 2,385,948 2,367,668 1,464,064 

LEX INGTON, KY. 
Lexington & lnter-

u rban Rys. Co . . . .. . 

10 " " '06 4,265,751 2,1 23, 153 2,142,598 1,365,062 

I m ., l\lar ., ' 07 
I " " '06 
3 " " ' 07 
3 " " '06 

41,739 
31,5 42 

I 16,719 
97,559 

25,476 
24,769 
78,002 
72,502 

16,262 
6,773 

38,71 7 
25,057 

3, 129 
t437 

39, 250 
t 21 ,296 

11 ,365 
6,133 

130,305 
102, 153 

67,5 18 
52,493 

903,604 
777,535 

13,517 6,7 16 1 MILWAUKEE, WIS. I m., Apr., '07 305,7 43 
12,967 5,670 Milwaukee Elec. Ry. I " '06 273,534 

152,506 
134,435 
62 1,817 
540,383 

153,237 
139,099 
586,5 15 
545,985 

95,474 
88,364 

375,741 
347,692 

57,763 
50,735 

210,774 
198, 293 

27,033 12,205 & Lt. Co.. . .... .... 4 " " '07 1,208,332 
25,933 12,711 4 " " '06 1,086,368 

27,588 15,017 
24,939 13,293 

264,897 224,681 
24.J, 140 186,374 

7,2 13 
6,789 

28,85 1 
26,989 

. . . . . . I 

······ 

908 
t 705 
1,203 

,.] 
16,858 3,622 
15,43 1 8,806 

190,457 I 14,040 
182,399 187,472 

I 15,460 73,993 
105,654 84,626 
448, 138 25 1,123 
393,068 282,6 77 

17,6 17 15,447 
17,496 7,002 
52,721 26, 178 
52,482 13,344 

11 ,554 549 
171,219 43, 138 

10,313 28,893 
9,942 14,970 

120,508 219,771 
120,429 155, 162 

4,1671 5,990 
4,167 298 

50,0001 86, 413 
48,333 49,705 

50,029 t43, 949 
64,1781 t38, 269 

151,849 7,495 
196, 1601 t 2,749 

Mi waukce Lt. Ht. & 
Tr. Co. . . .... . 

I 

MON'( REAL, CAN. I 

Montreal St. Ry. Co . .. 

I m ., Apr., ' 07 
I " " '06 
4 " " '07 
4 " '06 

52,211 
46, 682 

208,695 
I 77,323 

24,151 
19,208 

102,606 
76,517 

I m., Apr ., '07 274,635 166,422 
I " " '06 235,615 136,663 
7 " " '07 1,873,684 1,240,079 
7 " " '06 1,641,938 1,065,294 

NEW ORLEANS, LA. I m ., l\lar ., '07 518,721 
New Orleans Ry. & Lt. I " " '06 486,245 

260,205 
267,875 
767,295 
76b,750 

Co.. . .... . . . . . . . . 3 :: :: :gi 1,595,71 3 
1,491,332 

28,060 
27,475 

106,089 
100,806 

98, 953 108,2131 
633, 605 
576,643 

258,5 17 
218,370 
828,419 
725,572 

30,424 
24,306 

120,570 
92,500 

45,318 
41,114 

284, 196 
219,739 

I 72,470 
157,367 
489,718 
447,348 

t 2,363 
3,168 

t l4,481 
8,306 

62,896 
57,839 

349,409 
356,905 

86,0 46 
61,003 

338,701 
278,224 

NE W YORK, N. Y. 3m., Mar., '07 4,062, 165 2, 600,564 1,46 1,601 2,863,010 tI ,401,409 
New York Ci ty Ry. Co. 3

9 
: " '06 4,261,815 2,398,458 1,863,357 2,789,724 t 926,367 

'07 13,77 1,636 7,346,059 6,425,577 8,600,449 t 2, !74,872 
9 " '06 13,878,672 7, 162, 178 6,7 16,494 8,404,774 t l ,688,280 

NORFOLK, VA. 1 Im ., .Mar., '07 
Norfolk & Portsmou lh I " " '06 
Tr. Co. . .... . . .. .. 3 " '07 

13 " "06 

163, 135 
123, 173 
447,201 
366,966 

106,030 
81,035 

293,97 1 
237,405 

57, 106 
42,138 

153, 233 
129,561 

PHI LADELPHI A, PA. 1 m., Apr ., '07 223, 124 
American Rys. Co. 

16 
'.'. " ;g¥ 203,882 

2,344,700 
10 " '06 2, 137,533 

PLYMOUTH, MASS. l m., Mar., '07 
Brockton & Plymou th I " " '06 
St. Ry. Co.. .. . ... . 12 " '07 

12 " '06 

ROCHESTER, N. Y. 3 m., Mar., '07 
Roc hester Ry. Co.. .. . 3 " " '06 

ST. LOUIS, MO, I m., Apr ., '07 
United Railways Co. I " " '06 
of St. Louis. . . . . . . 4 " '07 

4 " '06 

SAVANNA H, GA. I m .. Mar ., '07 
Savannah Electric Co. I " " '06 

12 " '07 
12 " '06 

SYRACUSE, N. Y. Im ., Apr ., '07 
Syracuse R. T. Co... . . I " " '06 

4 " '07 
4 " '06 

TOLEDO, 0. Im ., Apr., '07 
Toledo Rys. & Lt. Co. . I " " '06 

4 " '07 
4 .. ' 06

1 

UTICA, N. Y. 3m ., Mar., '07:j 
Ut ica & Mohawk Val• 3 " " '06 
fey Ry. Co.. . .. . . . .. 9 " • '07 

9 " " '06 
I 

6,830 
5,825 

113,323 
103,4 19 

570,398 
490,5 10 

*5,827 
*5,526 

*71,541 
*71,808 

358,486 
289,573 

1,002 
299 

41 ,781 
31,6) 1 

211 ,91 2 
200,937 

884,923 *583,039
1
1 301,884 

852,593 *532,306 320,287 
3,379,085 *2,305,634 1,073,451 
3,138,885 *2,008,044 1, 130,841 

47, 167 *3 1,098 
47,300 *30,840 

605,031 *377,029 
603,590 *363,245 

98,109 
86,86, 

387,910 
340,497 

55,00 4 
49,285 

217,257 
193,590 

164,473 *99,031 
156,396 *83,623 
660,890 *384, 7 54 
616,543 *326,639 

231 ,591 
199,844 
770,177 
662,7701 

148,581 
123,901 
467,060 
378,651 

16,069 
16,460 

228,002 
240,345 

43,105 
37,579 

I 70,653 
146,907 

65, 442 
72,773 

276, 136 
289,904 

83,010 
75,943 

303,117 
284, 1191 

1,820 
1,863 

21,731 
21,313 

106,003 
93,746 

230,893 
231,704 
92 4,627 
927, 226 

11,775 
10,904 

136,545 
128,7451 

25,471 
22,907 

100,376 
89,144 

46,982 
42,213 

181,714 
169,208 

77,079 
44,964 

168,41 6 
134,727 

t 818 
t I,564 
20,051 
10,298 

105,909 
107,191 

70,991 
88,583 

148,824 
203, 615 

4,294 
5,556 

91, 457 
I 11,599 

17,634 
14,672 
70,277 
57,763 

18, 460 
30,560 
94, 422 

120,696 

5, 931 
30,979 

134,701 
149,392 




