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Facilities for Handling Heavy Apparatus in the Shop 
Although in most electric railway shops it is necessary 

daily to Ii ft and move from one end of the shop to the 

other heavy apparatus, it is not uncommon to find very 
scanty facilities for the performance of this work. In the 

design of a power station, it is the a lmost invariable cus­
tom to provide an overhead crane capable of handling 
heavy pieces of machinery, although there may be very 

little occasion to use the crane after the engines and gen-

erators have been installed. Lifting apparatus is just as 
important in the repair shop as in the power house, the only 
difference being that in the power station it is not often re­

quired, but when needed its use is very necessary. In case 
of a breakdown of the machinery it may prevent a shut­

down of the station or at least lessen its duration. In the 
repair shop, however, its employment is constant, but the 
necessity for its use hardly ever arise s to the critical point 

that it does in the power station. The sav ing in actual cost 
of labor is of course valuable, but is not the only advantage. 

The aisles and spaces between the machine tool s do not 
have to be left as free as they do when trucks, motors and 

wheels are pushed over the floor. vVith overhead hoists, 
cranes or telphers, these heavy pieces can be carried or 

stored over:head so that it is not impossible that space could 
be economized to such an extent that a repair shop could 
be made much smaller than otherwise. Again, work can 

always be got out more quickly, and this means a smaller 
number of shop car days per year. On some systems it is 

possible that the decreased number of cars necessary to 
operate the road would pay interest on the investment in 
the cranes. There are certainly many cases when it would 

mean many dollars to the company in receipts to be able to 
get cars out in shorter time. There is another benefit 

which must not be overlooked. Much better and more con­
scientious work will in all probability be done by the work­

men. They avoid strains due to heavy lifting and this 
should be a stimulant to better work in other directions and 

will encourage them to believe that the company puts a 
premium on brains, rather than on mere brawn. 

The Cost of Operation Per Passenger-Mile 
The refusal of Governor Hughes to sign the bill requir­

ing the electric railway compa_nies of Brooklyn to carry 

passengers to Coney Island, IO miles, for 5 cents, is being 
attacked by demagogic editorials in some of the daily papers 
in New York. The Governor's action was based not upon 

the ground that the service would not pay, but because this 
subject was still under consideration by the Public Service 
Commission of the First District, to whom it had been as­

signed. \Ve imagine, however, that there will be less hue 
and cry about a reduction of the fare to Coney Island this 
year than last. The commissioners and the public in gen­

eral have become more enlightened on the cost of electric 
railway operation than ever before. It is no longer consid­
~recl, either in New York or elsewhere, an E l Dorado from 

which large returns can be secured from a small investment. 
Mr. Ivins has already acknowledged that the present con­

ditions in Manhattan are such as to give a low earning 
power on a conservative capitalization. Mr. A rnold, as ex­
plained in his report this week, takes the same view in re­

gard to subway opera tion. Finally, the experts of the 
Brooklyn Rapid Transit Company and of the Coney Island 
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& Brooklyn Rail road Company have demonstrated that 
there is no money in the Coney Island traffic, even at 10 

cents. 

Considerable space is given elsewhere in thi s issue to 
the arguments on thi s subj ect advanced by F rank R. Ford 
in the case of the Coney Island & Brooklyn Rai lroad. T he 
method of analysis employed is novel, so fa r at least as 
published examinations of electric railway operation are 
concerned, and consequently possesses an interest much 
wi der than that comprised in the local situation. Mr. Ford 
applies to the problem the passenger-mile, a unit of g reat 
importance, but very difficult to evaluate in electric railway 
service when a uniform fare is charged. Strictly speaking, 
the cost of, and the income from, a passenger-mile can be 
obta ined only when the number of passengers riding on the 
ca rs at di ffe rent points is counted, or else when a record is 
kept of the points at which each passenger enters and leaves 
the car. An alte;native method can be used, however, 
by which the maximum passenger-mileage, or in other 
w_ords the minimum cost per passenge r-mile, can be deter­
mined. Thi s figure can th en be applied to those operating 
expense accounts which increase with the passenger-mile­
age in known ratios, to give the cost of added , ser vice on 
a ny parti cular line. The conclusions reached by applying 
this method to the Coney I sla nd ser vice a re that it is not 
profitable wi th a 5-cent fa re and that the loss sustained is 
increased owing to the short season during which the in­
vestment in extra equipment can be uti lized. 

The Arnold Report 
An abstract is given elsewhere of the fourth report of B. 

J . A rnold on the New York subway, just made public. In 
this report the au thor takes up the subj ect of the capacity 
of the subway and makes radical recommendations both 
fo r the existing property and fo r the equipment of new 
subway lines. A striking fea ture is the sta tement that 
under present conditions the New York subway can ea rn 

only 7.33 per cent on the inves tment, after deducting 
operating expenses, and that the cost of the subway. is 
probably less than that which would be required if it should 
be constructed a t the present time. This makes it very im­
portant to increase the carrying capacity of the present 
subway, as well as to determine the possibilities of secur­
ing a relatively larger passenger carrying capacity and a 
larger ea rning power in future subways. According to 
Mr. A rnold, an increase of between 60 and 75 per cent in 
capacity is possible in the existing property without greatly 
changing its construction, and with new subways a capa­
ci ty from two to three times as great can be secured with­
out materi ally increasing the cost. 

The capacity of any subway, like that of a pipe contain­
ing running water , is limited to the capacity of its most 
congested point. O n the main line of the New York sub­
way the points of g reatest congestion are at the Grand 
Central and other express stations and at the combined 
station and cross-over at N inety-sixth Street. T he undue 
delays at the latte r point will be eliminated by the changes 
now authorized and under way and need not be fu rther 
considered . . T he t ime now required fo r stopping, unload­
ing and loading the trains at the express stations, however, 
seems to M r. Arnold unnecessarily long and unless some 

improvement is made will block any possibility of increas­
ing the numbe r of passengers carried. It is interesting to 
note in thi s connection that he does not consider any great 
advantage will be ga ined by more rapid acceleration, and 
as he has already considered the question of loading and 
unloading in hi s previous reports, maximum braking effi­
ciency remains the only change to be further recommended. 
Quicker braking, he believes, can be obtained by training 
the men to more exact work, as the existing equipment is 
as effici ent as the a rt affords. 

For fu ture subways a much more comprehensive plan is 
available and fo r such conditions Mr. A rnold makes the 
radical recommendat ion of a double-deck station. This he 
believes is essential if capacity and earning power, com­
mensurate with the cost of a subway, are expected. A 
double-deck sta tion means simply a doubling of the ex­
press t racks, and also possibly of the local tracks, at the 
stations, to ge t the g reatest output from the tracks be­
tween stations. T he station itself can be built either on 
two levels or spread out on one level if the width of the 
street permits. Express tra ins going in the same direction 
would then alternately enter the sta tions on different tracks, 
and would serve diffe rent plat fo rms. This does not mean 
that they would necessarily have to use the same rails be­
twee n sta tions and that switches would have to be installed 
on each side of the sta tion, because gauntleted tracks could 
be used. Mr. A rnold's suggestion is a novel one, so far as 
we know, in rapid t ransit or other ra ilway service. But it 
would give to the sta tions the rese rvoir capacity which the 
most economical use of the sections between stations seems 
to demand and embodies the fundamentally correct prin­
ciple of equali zing the "use-factor" ove r all parts of the 

permanent way. 

Variation in Coupler Heights 
During the present month Justice Moody has delivered 

an opinion of the Supreme Court of the United States in 
a case where damages were sought because of an accident 
occurri ng while coupling two freight cars. This case is 
not an unusual one fo r .the legal department of a large 
railway, but in thi s opinion, so lately given, is found a dis­
cussion of the requirements for standard coupler heights 
which, undoubtedly, should be of value to those interested 
in the standa rdizatio n of electric railway equipment. In 
the opinion handed down the court clearly interprets one 
section of the Safety Appliance Law as promulgated by the 
Interstate Commerce Commission. The law in part reads: 

"Resolved, That the standard height of draw bars for 

freight cars, measured perpendicular from the level of the 
tops of the rails to the centers of the draw bars, for stand­

a rd-gage ra il roads in the United States, shall be 34¼ in. 
and the maximum variation from such standard heights to 
be allowed between the draw bars of empty and loaded cars 

shall be 3 in. " 
The testimony in the case at bar was conflicting with 

regard to the difference in heights of the draw bars of the 
two ca rs which caused the accident. Of the two couplers 
to be joined one was of the automatic type and the other 
was a link and pin coupler. The testimony showed con­
clusively that because one car was loaded while the other 
one was empty the heights of the two couplers were not 
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uniform. \Vhether or not the heights came within the boil ers ra ther than shu t clown the sta tion, although the 

allowable limit s of variation was not cleterminecl. Because 
of this debatable point the Supreme Court held that inas­
m~1ch a s the presiding judge of the lower court had mi s­
interpreted in hi s instructions to th e jury tha t part of the 
Safety Appliance Law earlier quoted, there was rea son for 

r eversal. 
The lower court based its instructions upon the theory 

that the height of th e dra w bars o f unl oaded ca rs may va ry 
3 in. , while the Supreme Court holds th a t the height of 

draw bars of unloaclecl cars shall be uniform. It a lso holds 
that the law requires tha t th e centers of the draw bars of 
freight cars used on stanclarcl-gage railroads shall be, when 

the cars are empty, 34¼ in. above the level of the tops of 
the rail s ; that it permits, when a car is partly or full y 

loaded, a variation in the height downward, in no case to 
exceed 3 in.; that it does not require that the variation shall 
be in proportion to the load, nor that a fully loaded car 

shall exhaust the full 3 in. o f the maximum permissible 
variation, and its draw bars be brought down to the height of 

31 ,¼ in. above the rails. Briefly , if a car when unloaded 

has its draw bars 34¼ in. above the ra ils, and in any stage 
of the loading does not lower its draw bars more than 3 in. , 
it complies with the requirements of the law. 

The standardization committee of the American Stree t 

& Interurban Railway Engineering A ssociation will con­
sider this year the question of standard coupler heights for 
electric railway cars. ·whil e it may not be feasible at this 

time for the association to make its· sta ndards especially 
definite in detail , it may be well for the committee to bear 
111 mind these opinions of the Supreme Court with regard 
to the limits of variation in coupler heights. 

Power Plant Auxiliaries and Continuous Service 
Considering the variety of apparatus installed 111 the 

modern power plant it is surprising how nmch of it can 

be shut down without affecting the continuity of the serv­
ice. The design must be flexible for the station as a whole. 

but if cross connections exist between different units and 

their auxiliaries, it is rare that th e failure of a minor piece 
o f apparatus in a well arranged plant produces a shut 

down. At the same time, it is a mistake to assume that no 
duplication or reserve capacity in auxiliaries is essential 

to a well-rounded power scheme. 
E xcept in the very largest plants one system of coal 

handling by machinery, one engine room crane , one fe ed 
water heater, one stack for a given number of boiler units, 

one condenser per engine or turbine genera ting unit , one 

main steam header in the boiler room, one a ir compressor 

a nd one economizer, if the la tter is used, are sufficient for 
the requirements of regular and economical power produc­

tion. The failure of any one of these pieces of apparatus 
may be temporarily embarrassing in the mat~er of effici ency 

o f power production, but if the sta tion is properly a rranged 
the service ought to be obstructed only a few minutes under 
the worst conditions, and in most cases the trouble should 
not be known outside the power plant building . 

If the mechanica l coal delivery ceases, provision should 

be at hand fo r supplying the furnaces by manu al labor. If 
the fee d water hea ter springs a dangerous leak, the by-pass 
connection should at once send cold fee d water into the 

economy o f the cold wat er is anyth ing but pleas ing and 
the capacity of the sta tion a t the peak may thereby be cut 

clown to a considerable per cent. T he breakdown of a 
crane ought not to stop the output of curr"ent for a single 
moment, unless some o f the genera t in g units happen to be 

short circu ited or clemolishecl by the fai lure of the hoisting 
appa·ra tu s. In a sta tion with a single stack and no forced 
or incluc ecl draft, an acc ident to the form er is likely to be 

the mea ns o f a complete shutdown, but if more than one 

ch imney is included in t~e plant design and th e fl ues a re 
interconnect l::' cl, the fa ilure 0£ :;ne stack ought not to com­
pletely t ie up the ser vice. As there a re no moving parts 

in the stack, such contingencies clepencl more upon the oc­
currence o f rare casualt ies clue to the weather condit ions, 

and outs ide the cyclone belts do not have to be ser iously 

considered. 

In case an incli viclual condenser or one of its pumps goes 
wrong and has to be shut clown, or if one or more of. the 

economi ze r tubes give way, the bypass principle ought to 
take ca re of the emergency. U nless every condensing 

engine and turbine can be run non-condensing in emer­
gencies, the installat ion is fa r from what the best practice 

demands. S till worse is the provision of enough con­

densing capacity to operate more than one unit at full load, 
with th e la ck of the necessary piping and valves to enable 

the capacity to be utilized in case of trouble. A n econo­
mi ze r bypass is, of course, stanclarcl pra ctice, and if th e 

main steam header fail s in any part , it ought to be pos­

sible to operate the balance o f the line by sectionali zation. 
The larger the auxiliary device, the less need there gener­

a lly is for investing in a duplicate to insure continuous serv­

ice, although for a time opera ting economy may have to be 
sacrificed. 

vVith the boiler feed pump and the exciter , in alternating 

current plants, some provi sion for emergencies in the line 
of duplication or extra capacity is well -nigh impera tive. 

The popularity of the injector has no doubt been augmented 

by its successful use in emergencies where the regula r feed 
pumps were out of service. E ither two feed pumps or one 
pump and an inj ector are the price o f continuous service 

in the modern high-class steam plant. In like ma nner , one 

exciter in a plant composed o f two or more alternators 
simply invites di saster, and fe w designers a re rash enough 
to a ttempt to secure redu ced fir st cost in this direct ion. On 

the score of se rvice fl exibility, the use of two or more ex­
citers on one or more sets of bus bars is far superior to the 
earlier scheme of supplying each genera tor fro 1-i1 its own 

belted or direct-connected exciter. Two pumps fo r the cir­

culation of cooling water in a gas engi ne pla tit are better 
than one in th e same r atio that two means of boiler feed­

ing are essent ial to cont inuous steam plant service, but of 
almost equal importance is th e provi sion of spare packing. 

valve parts, linings and contacts. Such parts cost little in 
relation to the increased effic iency of sta tion opera tion with 
aux ili a r ies as soon as poss ible after a fa ilure has occ urred. 

O n the whole, dupli ca t ion of auxi lia ries is needed to a 
limited extent only under modern conditions, on the ground 
o f se rvice reli abili ty, but it is a wise management tha t pro­
vides enough extra pa rts a nd sundries to enable <J Uick re­
placements to be made wh en the auxilia ries clo break down. 
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POWER PLANT DEVELOPMENT AT BIRMINGHAM~ ALA. 

The Birmingham' Railway, Light & Power Company has 
recently been making some extensive improvements in its 
main generating station, located near the business center of 

TWO 3000- KvV TURBINES AT BIRMINGHAJ\1 

the city, in the block bounded by Powell A venue, Eighteenth 
and N ineteenth Streets. T he consul ting engineers for the 
work a re Ford, Bacon & Davis, of New Yo rk. The plant 
supplies all the power used in the Bi rmingham district for 

The development of the Birmingham station has pro­
ceeded along the line of eliminating all belt-driven machin­
ery, and gradually swinging over to steam turbine practice. 
Like many other plants in the South, the Powell Avenue 
station at one time was largely made up of belted equip­

ment, and in the earlier days of its 
service the boilers were all hand fired. 
Th~ location of the plant on a site 
bounded on the one side by a street 
and on the other by a r"ailroad yard 
has necessitated the expansion of the 
plant in a longitudinal direction, so 
that the present station is one of the 
longest in the South without wall or 
other obstruction from end to end of 
the engine room. 

The power station building is 394 
ft. long by 164 ft. wide. The build­
ing is divided into the conventional 
boiler and engine rooms, separated by 
a hrick fire wall 24 in. thick. All but 
four of the boilers now installed are 
equipped with mechanical stokers. 
Coal is supplied to the station by hop­
per bottom cars which are delivered 
by the steam railroad company to a 
siding which parallel s .the west wall of 
the building. Below the track is a 
series of hoppers which deliver the 

fuel to a Robins belt conveyor 36 in. wide running 
parallel to the track in a horizontal plane about 9 ft. 
below the ground. This belt is driven by a IO-hp, 220-volt, 
d. c. motor. The horizontal belt conveyor discharges the 

EXTERIO R POWELL AVENUF. STATION OF THE BIRMINGHAM RAILWAY, LIGHT & POWER COMPANY 

street railway service and furnishes current for general 
central station service, besides heating practically the entire 
business district wi th exhaust steam. The latter service 
extends for a maximum distance· of about one mile from 
the station. 

coal into a Jeffrey crusher, driven by a 15-hp motor, and 
after the coal leaves the crusher it is delivered through a 
spout into a skip bucket which is hoisted by a Hunt engine 
up an incline to a point about 60 ft. above the boiler room 
rloor. The capacity of the skip bucket is two tons, and the 
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coal ha ndling system a s a whole is capable of deliver ing 600 
tons to the plant per day of 12 hours. The boilers a re 
located on both sides of a cent ral fi ring a isle w ith overhead 
coal bunkers between, as is shown in the accompanying 
cross-section. After the skip bucket has r eached the limit 
of its travel it discha rges the coal into a second H unt 
crusher and thence is delivered to the bunkers by an 18-in. 
conveyor. T his conveyor traverses the entire length of the 
boi ler room. W hen the plant is completed the ashes w ill be 
removed by indust r ial ca rs ru nning on rails in a sub-base­
ment beneath the fir ing a isle. 

T he plant now contains 31 Babcock & W ilcox water 
tube boi lers buil t fo r 175 lb. pressure. Seven of these boil­
ers a re rated a t 400 hp each and the other 24 a re rated at 
600 hp each. Four of the 600-h p units a re hand fired, the 
remaining 27 boilers being equipped with the Green E n­
gineering Company's chain grate stokers. T he boilers a re 
all designed with a heating surface of IO sq. ft. per hp. 
T he 400-hp units are each built with 81 sq. ft . of g rate 
surface and ·192 4-in. tubes. T he 600-hp boilers a re pro­
vided each with I08 sq. ft. of grate sur face and 294 4- in. 
tubes. T he stokers are driven by three I 5-hp engines, four 
7.5-hp motors being held in reserve to operate them in case 
of a breakdown of the engi nes. Space is provided for the 
insta llation of six more 600-hp boi lers. 

F ive feed pumps a re installed in the boiler room near 
the induced dra ft set. These are all Blake compound 
duplex units, IO in. x 18.5 in. x 8.5 in. x 18 in., cross-con­
nected into two feed water delivery lines tha t traverse each 
side of the boiler room, four lines being installed in all. 
T he tempera ture of the feed water is normally about 195 
deg. Fahr. Close by the feed pumps a re two IO,ooo-hp 
open Cochrane heaters. The exhaust o f the auxiliaries is 
passed into this as is the usual pra ctice. Alabama coal, 
costing about $1.45 per ton, is burned at the plant. This 
fuel is obta ined from the mines near the city. 

On accoUIJ.t of the lack of a sufficient supply of water 
the stat ion is a t present run entirely non-condensing. It 
is probably one of the la rgest installations of this character 
in the country. T he exhaust in part is utilized in the commer­
cial steam heating sys tem to greater or less extent accord­
ing to the season. The boilers consume about 500,000 gal. 
o f water per day and in addition the stokers are provided 
with water backs. T he present load would call for about 
25,000,000 lb. of condensing water per day, and it is prob­
able that the tota l steam consumption could be cut from the 
present figure of 40 lb. per kw-hour to about 22 lb. if an 
adequate supply could be obta ined. The ci ty mains furnish 
the present supply of feed water. · 

T he engine , room is about 52 ft. wide a nd contains en-
gine units, turbines, rotaries, a 
booster for railway service and the 
switchboards. Substations a re located 
at E nsley, Brighton, Woodlawn, East­
lake, Fairview, Pratt City and Besse­
mer . W ith the exception of the first 
two, the substations a re devoted t o, 
lighting service. A t Brighton there­
a re two 300-kw and one 500-kw ro­
ta ries. At E nsley there a re 600 kw 
of lighting capacity and one rotary of 
500-kw rating devoted to railway 
service. 

f HE G,\ LL ERY AN D 12-IN. LIK ES LEADING TO TURBINES 

T he genera ting units include two 
3000-kw Curtis G. E. turbo-alterna­
tors, 2300 volts, three-phase, 60 
cycles ; two 1500-kw General Electric 
alternators, each direct driven by two , 
36-in. x 60-in. single engines; one 
575-volt G. E. direct-current genera­
to r, direct driven by two 36-in. x 60-
in. single eng ines, and one 200-kw 
E di son three-wire generator. There 
a re two IOoo-kw Westinghouse rail­
way rotaries and two 500-kw G. E. 
railway rotaries. The other rotaries. 
a re used in general lighting and 
power service. The turbines are 

T hree stacks are in service a t the plant , all being 175 ft. 
high. There a re two Custodis stacks, each 14 ft. in diam­
eter inside, and one steel stack 12 ft. in diameter. In con­
nection w ith six of the 400-hp boi lers and six of the 600-hp 
boilers there a re two of the American Blower Company's 
induced draft fans. which are used to steady the demand 
upon the other boilers and to provide sudden increases in 
capacity momentarily. In operat ion the intensity of the 
draft varies from 0.1 to 0.4 in. maximum, and the fan 
engines, which a re H arrisburg machines, a re provided w ith 
electric contacts so that the boiler room fo reman can t ell 
by the fl ashing of a lamp the speed of the fans. T he stacks 
run at about 0.3 in. natural draft over the fire. 

each th ree-stage machines, designed with a capacity of 
5000 kw each, if run condensing. The speed of each tur­
bine is 600 r. p.m. A t a test made by Ford, Bacon & Davis. 
upon the turbines at the power plant the average speed was 
596 r.p.m. The steam pressure at the throttle was 160 lb., 
with a steam pressure in the first stage of 59 lb. and the­
second stage 26 lb. The steam consumption per kw was a 
fra ction over 34 lb. at 3300 kw. 

To handle the lubrication of the turbine bearings water is 
supplied at a pressure of 500 lb. per square inch from a 
pump outfit consisting of two duplex 7.5 in. x 2 in. x 6 in. 
and two 6 in. x 2.125 in. x 6 in. duplex step pumps. Two , 
motor-driven exciters wound for 125 volts are provided .. 
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The motors are both wound for 2300 volts, three-phase in­
duction type, one being rated at 75 hp and the other at 
175 hp. The smaller exciter generator is rated at 50 kw 

Birmingham Railway, Light and Power Co1npany lA. gcnd 

Do.t" m) .,. 1907 _ A.Y. Power Station Rcpurt P.M. i !f?~:~.~--~-:->::t~~n~hd 
~~i.~Pd! (/12 1 2 3 4 fi C 1 8 ti 10 11 12 l 2 3 -l 6 C 1 8 0 10 11 12 

A-1 600 

A-2 600 

A-3 600 

A-~ 600 

A-6 600 

A-6 600 -+-
l-'Ac:...•7--+-~600'-'--lll-+~~-::::+.=ii=-.::t=+ =++--...r-+--+--+-j::.-=:;i::_j_-::::_t-::::_t.=,t:.-:i=--:t.=-t=-t:.=+i::_j_-::::_t=1 

A-8 400 

A-9 400 I 

A-11 . 400 

A-12 400 

A-13 ,400 

A·H 400 

A-16 600 

A-16 600 

A-18 600 

A-1~ 600 

B-1 600 

B-2 600 

600 

B•t 600 

B-6 600 

~~-➔>-+-+--1-+-+---+--+--+--+-+-.......... ~ .:;-::::+::::+:::;~.::r-+--+--+--+--+-+-+--< 
B-7 600 

B-8 600 

B-9 600 

B-10 Gl)O 

B•ll 600 

B-12 600 

B-18 

B-lt 

B-15 

B-IG 

8-17 

:-Ju,2 1133 

:-J11,J 1131 

~u.4 633 

.'fo 5 2000 I - i---

:fu.6 2000 

~·~!t~~~~-+---t-+-1--l-+-t--t--+---+--+-+-i-t--+-+-t--+---+--+-+-i-t--+-i 
No.l 4~00 

... }fo.2 4600 

11t~{'.t· \7!)22 

lllllHk H.P. 

IGOOO 

__ 15000-tt-l--l-+-E+<h-piJ+-·ye_,_li-t--+-+-t---+--t-+-l--l-+--+-t--t---+--+-+-l--l--t 
Engine RJmLlui--

__ H OOO'-Jt-+-Bot-lle-1, _Roo-tm_,_J___Jll_+-f'9=i3 ~Ft-+-+-+-+-+-+-t--1--+-+-+-+-+-+-+-t--1 
To~1 _J_1n_ 

Cua.l 
-- 13000-tt-+-l--l-+-t--t--+---+--+-l--l-+--+-+-+--+---+--+-l--l-+--+-+-+--, 

u111ed 75u,,uo Lb,. 

-- 12000-ll--+-0=--1Ji-"H:.:;:••::.--d-+===c.cT:,;• l•e_• -l--!--+-l--+-+--1--1---1---!---!--+-1-+--+-+--➔ 
W~ter U11od 785( G25 1 J~. , I 

'-,i\"·,:::=--= __ -llOOO-if--f-'TCC,ol,=,i+I('-"' w+'!. H=J;,.;. = 99=i:)j;_3=11+=1--/--+--+-+--+-+-+-+--1--1--+L . . . 
>----+--➔t-+-'L=.bltj,,1i!e, K.w. u,I. 7.6 ;{-r\ ---~ 
h- 10000 Tol.i W•~p1 r K. W -~re+--_ +'7,J-'-'l---+--+-+--+--<->--t---+---+-l/;-1-- I ____ --=-

1 Jbor C( 11t per K. ~~. lire I 

:~~_,_~_-0000__,·~--++--_,_t-_--i:2➔=1 .:-+.ID-s-l--+--l~f-+-+--➔--+--+-+--.......... --+~-} •-i ~ - r\-~~::­
-f-8000~1-+-l--/---+-t--+--+--+--~[j- ~ ,.- J0~c1:1+- r'=l-- -L , -

/ --,--!-+-'-+-1 rA -- ----- -
-e--7COO--- - 1--t--t-+--+-/ ,-f=f - \ -+-- ' [ i ' I'. 
l----+---l~-1-11--l---l-l- - 1 /

1 

- - . _ - · -~ "---- = ci I - - I - : -f---t--1---1--1-+--I 
I · : J , ) J I E'lglric H.P, 

-f-6000 l--+-11---+---+--+-+- f - - 1-- I 1':-H 1-1 t "•1--=+--t-+-+-l--➔-+--+--< 

t---f--➔1--1 • - I -,--,- - (' rrc- -~---~~ + -t::7,----J---1--1--t--t--t--t--t--+--l 

1 j '' Wo' ll .l'. 
---6000 -- - :_- -- l -

, -- i---.- j 11 -f--1-+-+->-➔--+--+---+---+--+--+-I 
---{000 --- 1--~ Ir--,-_ -----,l-+--f---1---1---t---l---!---f--ll-+--l--+--l--t--l-t--l 

:-~~'-
' I 

·--30(,0 __ n- _ ;. . -t--f--+--+-+--l•-➔-~--➔---+--f-•-

.......-;:::-,,..-'' I 
---2000 -=- - --r-. -7 ~+-+-t--1---+-+-+--+--+-+-+--1--t--+-+--+-

~uo,=w.,..---'-12-'-1 -'2'--'-3---'-,1-'-o - 6'---'7-'-8-'-a - 1'-0 --'11-'-1.-"-1 -.>-➔3-+-{-+b-+-C _J7C........8-+0--,l:'70 -:cl~1 ~1. 

Street RaUll!aJI J,,urna t ..\ ,U , P,11. 

POWER STATION REPORT 

and makes 720 r.p.m.; the larger generator is rated at 120 
kw and its speed is 600 r.p.m. Both are three-bearing sets. 

The steam delivery outlets M the individual boilers vary 
from a diameter of 6 in. to 10 in. On the west side of the 
boiler room a steam header is run past all the boilers except 
the two batteries of 600-hp units nearest the skip pit. This 
header starts with a diameter of I 5 in. near the southern 
end of the room, and retains thi s size until it reaches th e 
cross-connection to the other side of the room, just before 
the last battery is reached in approaching the batteries of 
600-hp boilers fitted with superheate rs. On the other side 
of the room is another steam header running the entire 
length of the boilers, the latter being cross-connected with 
the west header at four points. A third header is run 
across the four 600-hp boilers at the north end of the plant, 
and this is cross-connected with the other side of the boiler 
room near the end of the station. The sizes of the cross 
connections vary from 15 in. to 18 in. Th~ six 600-hp 
boilers on the east side of the room are also equipped with 
superheaters and the turbines can be easily supplied from 
these boilers in part by a cross-connection leading to a 
live steam trunk main 24 in. in diameter which serves the 
two turbines and the I 500-kw alternators nearest the 
former. Each turbine is supplied with steam through a 
12-in. pipe leading from the trunk main, and each turbine 
is equipped with a 36-in. exhaust with atmospheric relief 
connection of the same size. All the exhausts are brought 
into a continuous main varying in diameter from 24 in. to 
36 in., and a central atmospheric exhaust is provided 4o;in. 
in diameter. The feed water heaters may be by-passed 
when desired. In general, the feed water lines are either 
4 in. or 6 in. in diameter, the city supply being brought 

· through a main 8 in. in diameter. The general plan shows 
that the chance of interruption on the piping is remote. 
Separate high pressure lines are fed to the twin engines on 
the older units as a measure of flexibility. The steam piping 
was done by B. F. Shaw & Company, of \Vilmington, Del. 

The log illustrated shows the hours of service of each 
boiler, the line in the top of the space indicating a boiler in 
service, the middle of the space showing banked fire s, and 
the bottom meaning boiler cut out. The hours run by each 
engine and turbine are indicated by full or broken lines, and 
the log also shows the total station load in horse-power, 
the engine and the boiler horse-power in service to meet 
these load requirements and station data as to labor and 
coal used. On Aug. 3, 1907, the day shown, the number 
of engine-room employees was 31 a nd boiler room 93. 
The coal consumption was 375 tons, and the unit coal 
used was about 7.6 lb. per kw-hour. The average load 
was about 4130 kw, with a forenoon maximum of 
6200 kw and an afternoon maximum of 9200 kw. 
\Vith the exception of about three hours in the early morn­
ing one of the turbines was run practically all hours of the 
day. The total labor cost on this day was about $212. The 
necessity of operating so long a station results in a n aug­
mented labor cost which will undoubtedly be much reduced 
later, especially if turbines form the bulk of new equip­
ment. The chief engineer is M. S. Sloan, and to him, 
W. F. Kelly, resident engineer for Ford, Bacon & Davi s, 
and A. H. Ford, president, this paper is indebted for cour­
tesies in connect ion with the preparation of this article. 

Since the whole plant as redesigned, enlarged and im­
proved has been under full operation, the economies ef­
fected have fully demonstrated to the satisfaction of the 
management the wi sdom of the plans for this station as 
proposed and developed by Ford, Bacon & Davis. 
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COST OF CARRYING PASSENGERS TO CONEY ISLAND 

Frequent analyses have been published in these columns 
and elsewhere of electric railway operating expenses, on a 
basis of car-miles or car-hours run, per passenger car­
ried or per mile of track; but rarely, if ever, have the 
statistics been brought down to the basis of passenger­
miles. Nevertheless this unit has become vested with con­
siderable importance on account of its employment in the 
inquiry now being conducted by the Public Service Com­
mission of the First District of New York in regard to the 
Coney Island traffic. 

It will be remembered that the question of whether the 
street railways in Brooklyn had a right to charge IO cents 
for a ride from New York to Coney Island became acute 
last summer. After some disturbances on the lines of the 
Brooklyn Rapid Transit Company, caused by persons who 
insisted upon paying only 5 cents, a temporary settlement 
was reached in the courts by a decision in favor of the 
higher fare. This year the Public Service Commission, 
which under the law has certain rights in regard to the fix­
ing of fares, decided to institute an inquiry as to whether 
the companies could afford to do this transportation for a 
single fare, if not all the time, at least on Saturdays, Sun­
days and holidays. An order was consequently issued re­
questing the companies to show cause why the lower fa re 
should not go into effect. The case of the Coney Island & 
Brooklyn Railroad Company has just been presented to the 
Commission, and as it includes an analysis of operating 
expenses, treated in a novel and interesting way on the 
passenger-mile basis, it will be briefly summarized. The 
hearings took place before Commissioner Bassett and the 
figures for the company were presented by Frank R. Ford, 
of Ford, Bacon & Davis, consulting engineers of the com­
pany. 

Mr. Ford's contention was that in spite of the additional 
traffic which a reduction in fare might occasion, a rate of 
5 cents would not pay the additional operating expenses 
necessary to provide the service, even if all additional fixed 
charges were excluded from consideration. In proof of 
this conclusion Mr. Ford presented the following statistics 
covering the operation of the company for the fiscal year 
ended June 30, 1907: 

r Total passenger receipts ....................... $1,609,872.95 
2. Total passengers carried, including transfers.... 37,254,925 
3. Total car miles operated........................ 6,781 ,723 
4. Total single trips operated on all runs of the 

systen1 ...................................... . 
5. Average miles run per single trip ............... . 
6. Average receipts per passenger carried ...... . 
7. Average passengers carried per single trip ..... . 

995,86o 
6.8 

4.32c 
37.4 

To determine the present cost per passenger-mile Mr. 
Ford stated that it was first necessary to find the maximum 
loading of the cars. The De Kalb Avenue line, which does 
about 40 per cent of the business of the company and is the 
line of heaviest traffic of the company, was selected and 
various counts were taken of the distribution of its traffic. 
They showed that an average of 58.3 per cent of the total 
passengers carried by the car on each single trip are on 
the car at the point of maximum loading of the line, which 
in this case is at Gold Street. By applying this percentage 
to the average number of passengers per single trip as 
given above, or 37.4 passengers, it was found that the av­
erage number of passengers at the points of maximum 
loading of the various lines of the system would not exceed 
21.8 passengers. In other words, the average of the great­
est number of passengers on each car of the system for each 

single-trip run for every day of the year in question 
would not exceed 21.8 passengers. 

To determine exactly the average length of ride per pas­
senger on the entire system for the year it would be neces­
sary to know the exact point where each passenger boarded 
and left each car. This, of course, is impracticable, but 
the information can be approximated by an accurate count 
over the entire system covering several average. days of 
the year. The data already obtained, however, are suffi­
cient to determine a length of ride per passenger which 
would not be exceeded by the average ride per passenger 
for the year. This, it was explained, could be found in the 
following manner : 

The average number of passengers on all cars op~rated 
during the year on any line of the system at any point of 
the trip will not_ be more than the number on the car at 
the point of maximum loading. This average number of 
passengers on cars at the point of ma:i:-:imum loading as de, 
duced above did not exceed 21.8 passengers. By multiplying 
this number of passengers by 6.8 miles, the average length of 
trip for all runs for the year, gives 148.2 passenger miles 
as the average traffic carried on the average trip for the 
year. Dividing this number of passenger miles by the 
total passengers on the average trip, or 37.4 passengers, 
gives as a maximum an average ride per passenger of 3.96 
miles, or approximately 4 miles. Therefore, the maximum 
average ride per passenger for the year was not more than 
4 miles. It was probably considerably less than 4 miles, 
due to the fact that the car for the entire length of trip 
would not contain as many passengers as at the point of 
maximum loading. If the average ride per passenger is 4 
miles, or certainly not over 4 miles, the average rate of 
fa re per passenger-mile can be obtained by dividing the 
average receipts per passenger carried ( or 4.32 cents) by 
4. This gives the average rate of fare or gross earnings 
of 1.08 cents per passenger-mile. 

COST OF EXTRA TRANSPORTATION 

To obtain the cost of operating additional car service for 
carrying additional passengers over those carried for the 
year 1907 will require a division of the expenses between 
those which will be materially increased by the operation 
of additional cars or car-miles and those which are more in 
the nature of fixed charges. The following may be said t0 
belong to the former category: 

OPERATING EXPENSES WHICH INCREASE MATERIALLY WITH 

ADDED SERVICE, EXPRESSED IN PERCENTAGE OF 

GROSS EARNINGS, FOR THE YEAR 1907. 
Per cent 

r. Maintenance of track and roadway.. . . . . . . . . . . . . . . . . . 3.9 
2. Maintenance of electric line...... . .... ............... 0.9 

Total maintenance of way and structures. . . . . . . . . . . . 4.8 
Assume half of this amount varies as additional car 

miles . ... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2.4 
3. Maintenance of steam plant................ . . . . . . . . . . 1.6 
4. Maintenance of electric plant.. . . . . . . . . . . . . . . . . . . . . . . . 0.3 
5. Maintenance of cars . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3-4 
6. Maintenance of electric equipment of cars. . . . . . . . . . . . 4.8 
7. Fuel for power . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 12.0 
8. Water for p·ower. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . I.I 

9. Lubricants and w~ste for power plant.. . . . . . . . . . . . . . . . 0.3 
ro. Miscellaneous expenses and supplies for power plant. . . 0.4 
rr. Hired power . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2.5 
12. Wages of conductors ................................ 11.1 
13. Wages of motormen ................................. 11.1 
r 4. Wages of miscellaneous car service employees... . . . . . . 0.7 
15. Wages of car house employees....................... 0.1 
16. Car service supplies.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . C.I 
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Per cent 
Ii, Miscellaneous car service expenses. . . . . . .. . . . . . . . . . . . . 1.9 
18. Damages . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 5.5 
19. Legal expenses-damages . . . . . . . . . . ... . . . . . . . . . . . . . . . 0.5 

60.5 
The total operating expenses for the year ended June 30, 

1907, were 75.8 per cent of the gross receipts. 
To determine these additional operating expenses per 

passenger-mile the percentage of 60.5 per cent should be 
applied to the gross earnings per passenger-mile of 1.08 
cents. The result is 0.65 cent per passenger-mile, which 
would be the cost of operating the service necessary for 
carrying any more passengers than were carried in the 
year 1907. 

The length of ride from the company's New York ter­
minus at Park Row to its Coney Island terminus is I 1.278 
miles. A 5-cent fare for this distance is, therefore, equiva­
lent to gross earnings of 0.44 cent per passenger-mile. As 
the cost of operating additional car service for carrying 
additional passengers is shown as above to equal 0.65 cent 
per passenger-mile, the company would lose 0.21 cent per 
passenger-mile on every additional passenger carried at 
the 5-cent rate between New York and Coney Island. This 
is without considering the additional loss by reason of the 
necessity of providing a larger investment in car equip­
ment and power equipment for carrying this additional busi­
ness, and the consequent interest, depreciation, taxes and 
insurance on this additional investment which would be 
used for a short part of the year only. 

Continuing, Mr. Ford showed that the actual loss to the 
company on its 5-cent passengers from New York to Coney 
Island is more than the figures shown above, as the av­
erage ride per passenger shown at 4 miles is, as stated, the 
maximum length of such average ride possible to be de­
duced from the figures given. The probable average 
length of ride of all passengers on the system for the year 
in question was nearer 3 miles than 4 miles. If this a¥­
erage ride was 3 miles the loss per passenger-mile on addi­
tional 5-cent Coney Island passengers would be 0.43 cent 
instead of 0.21 cent, or practically twice as much. 

The company had already shown that if its more profit­
able busines~ were averaged up with the proposed unprofit­
able business the result would not enable it to show a profit 
on its total business. In fact, the reduction of its present 
IO-cent fare on Saturdays, Sundays and holidays would 
prevent it from earning the interest on its present funded 
debt, without considering any reserves or return ·on its 
present stock capital. 

INCREASE IN CAR CAPACITY 

Another point came up at the hearing which did not 
relate directly to the cost of transporting passengers to 
Coney Island, but is of interest in illustrating the changes 
in rolling stock during the last IO years. A complaint had 
been entered with the board that the company had increased 
its car service during the past eight years from 5,675,770 
car-miles to 6,781,723 car-miles, or only 19.5 per cent, while 
the passengers carried had increased 35.7 per cent. The 
company showed, however, that this seeming decrease in 
service was apparent only and was caused by the change 
in character and size of cars operated. The closed cars 
employed in 1899 had an average seating capacity of 27 
passe ngers only and the open cars of 53. This, based on 
the proportion of open and closed cars run during the year, 
gave in 1899 a total of 227,030,800 seat-miles, or a ratio of 
seat-miles to total passengers of 8.I. In 1907, on the other 
hand, the closed cars had an average seating capacity of 
36 and the open cars of 60. Thi s gave a seat-mileage for 

the year of 325,522,704, or a ratio of seat-miles to total pas­
sengers of 8.7. In other words, while the car-miles had 
increased only 19.7 per cent, the seat-miles had increased 
43.4 per cent as against an mcrease in passengers of only 
35.7 per cent. 

---◄♦·----

REPORT ON THE CAPACITY OF THE NEW YORK SUBWAY 
A report on the capacity of the Interborough Rapid 

Transit Company of the New York subway was sub­
mitted on May 22 to the Public Service Commission for the 
First District of the State of New York by Bion J. A rnold, 
special consulting engineer. It constitutes the fourth of 
the series. The previous reports have been summarized in 
the STREET RAILWAY JouRNAL as follows: Preliminary re­
port, Dec. 7, 1907; on cars, Feb. 29, 1908; on signals, March 
21, 1908. 

In his letter of transmittal Mr. Arnold speaks of the sub­
way as a "monumental piece of work" and wishes the reports 
to be understood as "heartily commending those engineers 
and· others who had to do with the design of the subway, 
for the many excellent ideas embodied in this work and 
for the character of its construction, rather than to criti­
cize them adversely for the few things which now seem 
to me advisable and which they did not do. It should also 
be remembered that the pioneers in any fi eld, acting with­
out precedent to guide them, must overcome obstacles 
which are often lost sight of in subsequent criticisms and 
that it is always easier for those who follow these pioneers 
to point out what should have been done than it is to fore­
see ,these things and do them in advance." 

CAPACITY AND EARNINGS 

Mr. Arnold then states that the capacity of the subway 
decreases as the load, after it has reached a certain point, 
increases. Thi s is exactly contrary to what should be ex­
pected. The speed of the trains is not maintained during 
rush-hour periods just a t a time when an advantage of 
speed would be of benefit not only to the greatest number 
of subway patrons, but also to the operators of the subway. 
He also believes that the returns on the investment are not 
sufficient to pay the necessary operating and maintenance 
expenses, interest at a reasonable rate on the investment, 
the sinking fund as required by the city, and at the same 
time allow a sufficient fund to be set aside to take care of 
depreciation. 

On this point he says that the total investment required 
to build and equip the subway amounts to approx imately 
$75,000,000, of which $50,000,000 may be charged to the 
cost of the permanent way and $25,000,000 to the cost of 
equipment. In 1907 182,000,000 passengers were carried 
and during the present year 200,000,000 passengers may pos­
sibly be transported, giving an annual income of $IO,ooo,ooo 
- that is, the gross income per annum from passenger traffic 
will be equal to only about 13 per cent on the actual invest­
ment. For the last two years the operating expenses have 
amounted to an average of approximately 45 per cent of 
the gross receipts. On this basis the annual operating ex­
penses, with a gross income of $IO,ooo,ooo, will amount to 
$4,500,000, leaving $5,500,000, or only 7.33 per cent, to be 
applied toward the payment of interest, depreciation, taxes. 
sinking fund and profit. A nother serious defect of the pres­
ent subway, under present operating conditions, is that it 
is capable of serving only about 50,000 passengers in one 
direction during each hour of the rush periods, and has 
no overload capacity. 

Although the present subway is now carrying more pas­
se ng-e rs than it wa s, nevertheless, the number of patrons 
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who are demanding t ransportat ion is increasing yearly and 
demanding new subways. U nder these conditions it is es­
sential that the maximum carry ing capacity of the present 
subway should be completely developed, and a comprehen­
sive study should be made of the possibi lities of securing a 
relatively la rger passenger-carrying capacity, and also a 
la rger earning capacity fo r a ll fu ture subways. 

Mr. Arnold believes that the capacity of the present sub­
way can be increased fully 60 per cent, and possibly 75 pe r 
cent, without greatly changing it s construction; that it will 
be possible to construct new subways wi th a capacity from 
two to three times as g reat as that now being reali zed with 
the present subway, and that the cost of operating expenses 
and fixed charges for future subways can be reduced to an 
amount that will make it possible not only to produce a 
satisfactory return on the investment, but also to set as ide 
a fai r amount each year to take care of depreciation. 

HEADWAY 

The capacity of the subway is primarily a question of 
headway and, as at present operated, the limiting factor to 
headway is the station stops; that is, trains can get up to 
ce r tain express stations faster than they can get through 
these station blocks. The problem of increasing the capacity 
of the present subway r esolves itself into a study of and the 
removal of the delay at the limiting points. T he most 
ser ious delays at present occur at the Grand Centra l sta­
tion and other express stations; at the combined station 
a nd cross-overs at Ninety-sixth Street, and at South Ferry 
stat ion, where there is a situation which must be changed 
before the extension of the subway to Brooklyn can be 
used most effectively. 

The delays at the Grand Central station and other ex­
press stations were considered in Reports Nos. I, 2 and 3, 
in which it ha s been shown that the headway between trains 
which now often reaches 130 seconds can be reduced to 90 
seconds. This would make it possible to maintain a 
train movement of 40 trains per hour upon the express 
tracks. The proposed changes at Ninety-sixth Street, al­
ready authorized, will greatly improve the conditions at 
this point. For the South Fer ry condition Mr. Arnold rec­
ommends a double-decked station, a shuttle-train service 
between South Ferry and Bowling Green station, or else 
a moving platform. The shuttle-train service could be in­
stalled for immediate relief. 

INFLUENCE ON HEADWAY OF IMPROVED ACCELERATION 

A series of tests made upon the rate of braking indicate 
that the equipment of the subway cars is very efficient, but 
that the best results are not always secured by the motor­
men who apply their brakes too quickly. At least five sec­
onds can be taken from the headway by bri nging the t rains 
up to express station platforms at a speed of at least 30 
m.p.h. The fact that · some of the motormen do this now 
shows that it can be done. Mr. Arnold says there is no 
improvement which wi ll show such effective results in pro­
portion to the time and expense involved as will additional 
attention paid to this detai l of operation. 

INFLVENCE ON HEADWAY OF Il\1PROVED ACCELERATION 

Little improvement can be expected from quicker accel­
eration. The rate now varies between I. I m.p.h.p.s. and 
1.4 m.p.h.p.s., and between these two figures fa ll all of the 
observations which have been made with varying loads and 
with different motormen. These correspond closely to th•t 
theoretical values of acceleration, based upon the motor 
curves, indicate 1.15 m.p.h.p.s. for trains loaded with 150 
passengers per car to 1.55 m.p.h.p.s. fo r all cars empty. 
All eight-car express trains are provided with five motor 

ca rs each equipped with two 200-hp motors and all five-car 
express tra ins have three motor cars similarly equipped. 
Examination of other systems shows the following values 
of accelera tion as the results of an average of a large num­
ber o f obse rva tions: 

Miles 
Company. Description of train . per hour 

per second. 
Metropolitan Elevated-Chicago .. 3 car t rain light, 2 motor cars 1.41 

South Side E levated-Chicago .. . s car train light , all motor cars r .35 
South Side Elevated- Chicago ... scar train loaded, all motor cars 1.19 

Metropolitan Elevated- Chicago . . s car t rain loaded, 3 motor cars 1. 0 6 

Northwestern E levated- Chicago . . 3 car train loaded, r motor car 0.84 

If a ll the ca rs o f the subway trains were equipped with 
motors, the initial acceleration in starting could be increased 
from 1.15 m.p.h.p.s. to 1.65 m.p.h.p.s., with trains loaded 
w ith 150 passengers per car. This improvement in accelera­
t ion would cut down the time required for the train to leave 
the station platform by about two seconds, and this is 
practi cally the limit of improvement which can be expected 
upon the headway by equipping a ll the cars with motors. 
As fa r as the effect upon the capacity of the subway is 
concerned, the expense of increasing the present motor 
equipment would not be justified. 

A study of the comparative effect of improving the 
braking a nd accelera tion of the trains indicates that more 
advantages can be expected from increasing the braking 
effi ciency than can be anticipated from increasing the accel­
eration of the t rains. 

MORE CA RS PER TRAI N 

P lans have been prepa red to lengthen the platforms at 
I 6 local sta t ions south o f N inety-sixth Street from the 
present length of 200 f t . to 350 ft. each, so as to accom­
modate eight-ca r local tra ins. The estimates which have 
been prepared cover ing the cost of these changes run from 
$1,900,000 to $2,250,000. It is Mr. A rnold's opinion that 
the expenditure o f this amount of money will not be justi­
fied a t the present t ime. A t the same time a car can be 
added a t each end of each express tra in in the rush hours. 
f hey would be known as " through cars," and while they 
could not be loaded or unloaded directly from the platform 
of any station south of N inety-six th Street, they would 
prove useful to through passenge~s. 

W IDER CA RS 

With the present subway, on account of the changes in 
stations, t racks, terminals and in the cars themselves, the 
adoption of a higher or a wider car would be impracticable. 
For future subways the use o f a wider ca r should be seri­
ously ·considered, but greater advantages can be obtained 
by double-decking the subways than by double-decking the 
car s themselves. A car 18 in. wider than the present car 
would increase by a t least 25 per cent. the possible carrying 
capacity without adding materially to the amount of the 
investment and should be used in future subways unless 
reasons other than engineering and operating ones compel 
the adoption of cars having approximately the same width 
as those in the present subway. 

MAX I MUM POSSIBLE CA PA CITY OF SUBWAYS 

Report No. 2 upon the " Signal System" shows that the 
minimum headway to be expected with the present subway 
upon t racks equipped with a block-signal system, is 90 sec­
onds, corresponding to 40 trains per hour, due to the delay 
in the express station blocks. In future subways this limi-

. tation to capacity should be eliminated by providing two 
stat ion tra cks at each express station to serve each main 
line track, so that one train at a station plaform will not 
delay the following train, as is the case at present. In this 
way the t racks at the express stations would be arranged on 
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the reservoir principle, so as to equa li ze and maintain at 
its max imum the rate of movement of the trains passing 
from one station to another. In oth er words, the stations, 
which rep resent but a small portion of the cost of a sub­
way system, should be design ed in such a manner that the 
great investment in the subway between the stations could 
be utili zed to it s full est extent. 

If th e tracks between sta tions can be worked up to a 
capacity of 60 trains per hour (60-second h eadway) then 
the train capacity of future subways will be 100 per cent 
greater than the capacity obtained under existing operating 
conditions in the present subway. If IO-car trains can be 
run every minute, a ca r capacity of 600 cars per hour can 
be secured with each track of a future subway. If each 
car carri es 150 persons, the possible carrying capacity of a 
single track will be 75 ,000 passengers per hour , or 150,000 
passengers for two tracks, whereas the possible capacity 
of two tracks in the present subway, as now operated, is 
less than 50,000 passengers per hour. 

CARRYING CAPACITY OF A MOVING PLATFORlVI 

It is possible to install and operate a moving platform 
for the transportation of passengers under sub-surface con­
ditions and this method of solvi ng the transit problem has 
been often advocated, but has never been put into practical 
every-day operation for city transit. Such a platform would 
have a number of loading and unloading platforms m ov­
ing at different speeds, usually varying in steps o f 3 m.p.h. 
The platform carrying the seats can thus be made to move 
at either 9 or 12 m.p.h. , the latter speed being in excess of 
the average speed of a surface car. 

A moving platform can be a rranged to seat one passenger 
per lineal foot, or 5280 passengers for each mile of plat­
form. If this platform moves at the rate of 12 m.p.h. 
its seating capacity will be 62,50~ passengers per hour. 
This capacity is more than twice the possible seating ca­
pacity of IO-car trains running on 60-second headway with 
50 seats per car-but the platform only moves at the rate 
of 12 m.p.h., whereas the train can move its patrons at an 
average schedule speed of 25 m.p.h. It is probable that for 
short distance the moving platform would be preferred, but 
that for comparatively long-distance speed is the result de­
sired. There is therefore no question as to the advantage 
of the train method of operation fo r long-haul subway con­
ditions. 

DESIGN OF STATIONS FOR FUTURE SUBWAYS TO SECURE MAXI­

MUM CAPACITY 

In conclusion Mr. A rnold advocates the novel idea for 
increasing the capacity o f future subways by double-track­
ing th e stations, at least on the express. tracks a t all ex­
press stations. Whether or not the local tracks should be 
double-tracked depends entirely upon the use to which the 
local tracks are to be put. If, as in the present subway, 
these local tracks a re to be u sed more as a collec ting and 
di stributing system for the express service than as a sep­
a rate system of transportation, th en there will be but little 
need of increasing the possible capacity of the local tracks 
above th e capacity which will be provided by a single local 
track at each station . If, however, a n effort is to be made, 
a.s it should be, to cultivate th e short-haul business by means 
of the local systems a nd at the same time encourage the 
use of the local trains for a certain a mount of through 
travel, then a rr angements should be made for double-track­
ing the local as well as the express tracks at all transfer 
stat ions. T hi s pla n of double tracks for the local 
service at the express stat ions would not necessa rily mean 
double tracks for the local trains at intermediate local 

stations, as the stops at these stations would not require 
over 15 seconds, and thi s station wait would not materially 
affect the headway. At transfer stations, howeve r, the 
local trains are liable to be held a t the platfo rms as long 
as the express trains are held and therefore if there is a 
demand for frequent train service over the local tracks, 
these tracks should be provided with double tracks at the 
transfer stations, thus making each transfer stat ion a 
double-decked station with four tracks on each deck. A 
series of suggested designs for double-deck stat ions is then 
j)resented. One of them is r eproduced in Fig. r. 

THE CONCLUSIONS 

T he conclusions are: 
(I) The present subway, although carrying more pas sengers 

than it was originally designed to handle, lacks sufficient pas­
senger carrying capacity nnder the conditions that it is now 
operating to pay a fair return on the investment and at the same 
time allow fo r a suitable depreciation reserve. 

( 2) T he present subway is also defective in not having suffi­
cient passenger car rying capacity to take care of the demands 

FIG. 1.-0NE PROPOSED ARRANGEMENT OF DOUBLE-DECKED 
STATION 

of transpor tat ion along its route during the two rush-hour 
periods of the day; that is, the subway is lacking in what might 
be termed overl oad capacity. 

(3) The headway and therefore the capacity of the present 
subway is governed by the "station headway"; that is, the 
number of trains is limited by the number that can be passed 
through the limiting station. The capacity of future subways 
should be limited only by the nmnber that can sa fely be passed 
over the tracks between stations. 

(4) The present rate of t rain movement of 30 trains per 
hour in one direction upon each track can be increased to 40 
trains per hour by 

a-Installing automatic closing door signals upon the cars; 
b-Providing speed control signals aux iliary to the present 

block signal system at th e approaches to the stations; 
c-Altering the cars to provide more doors in the sides of 

each car. 
These changes have been discussed in detai l in Reports Nos. 

r, 2 and 3. 
( s) To most effect ively secure the benefit of these changes 

the cross-overs in the tracks north of Ninety-sixth Street sta­
tion should be removed in accordance with the plans, which 
have already been approved by the Public Service Commission. 

(6) The Ninety-s ixth Street changes can be made still more 
effective by adding to these plans, the feature of double deck­
ing described in this report, thus providing two additional ex­
press tracks in the station. 

(7) To secure the same capacity for the Brooklyn extension 
that will eventually be obtained for the lVIanhattan snbway, a 
plan fo r handling the South Ferry passengers should be worked 
out so that all exp ress trains can be run through the Brooklyn 
tubes, tl;ms increas ing their present capacity at least 33 per cent. 

(8) The train capacity of the subway cannot be increased by 
increasing the speed of the trains, as the increased length of 
the signal blocks necessary for the higher speeds more than 
off sets the advantage of the increased speed. 

(9) T he capacity of the subway can be increased by greater 
care in using the brakes at the sta tions. Very littl e effect upon 
the capacity can be expected by improving the acceleration of 
trains. 

( ro) Considerabl e improvement in the capacity can be se­
cured by running longer trains, and a movement in this direc-
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tion should be started, as it wi ll eventually be found desirable 
to run 7-car local trains and IO-car express trains, both at the 
rate o f 40 t rains per hour . When thi s is done the capacity 
o f the present subway will be increased 75 per cent, which is 
the maximum increase in capacity of the present subway that 
can be expected without double decking the stations, which for 
reasons previously given seems to be prohibitive. 

(II) While double-deck car s in subways are impracticable, 
the possibili ty o f using wider ca rs should be thoroughly con­
sidered in making plans for future subways, as there is ap­
parently no difficulty in the way o f using wider car s for such . 
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subways except the question of t r ansfer r ing the equipment be­
tween the present subway a nd fu ture ones. 

(12) T o secure the maximum possible capacity of fu ture 
subways, tests should be made to determine more accurately 
than has been clone, the braking distance r equired to b ring a 
subway t ra in to rest from full speed when the em ergency stop 
is used. 

(13) A n improvem ent in the block signal system which will 
have a ma terial influence upon increasing the capacity o f fu ture 
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F IG. 3.-COMP AR ATIVE DECELERATION CURVES 

subways can be secured by developing a traveling caution signal 
to act in conj unction with the present fixed one. 

( 14) l\Ioving platforms have practica lly double the seating 
capacity of IO-car· trains running upon 6o-second headway, but 
on the other hand these moving platforms have a speed of only 
one-half the schedule speed o f the train, and therefore the 
train method of operation is to be prefer r ed for long distances. 

( 15) In order to secure m aximum capaci ty for fu tu re sub­
ways these subways should be designed with double-decked 
stations provided with double tracks for each main line and 
the cross section of the subway between stations should also 

where p racticable be double decked; this plan will allow the 
operation of IO-car t rains on a 6o-second headway on each 
track, thus providing a carrying capacity of three times that 
of the present subway. 

RECOMMENDATIONS 

The improvements suggested in the report are summar­
ized as follows : 

(1) The changes required in the present subway to increase 
its capacity from 30 trains an hour to 40 trains an hour, with 
a marked increase in its earning capacity, should be carried out; 
that is, the block signal system should be improved, a speed 
control system developed and the cars altered, all in accordance 
with r ecommendations made in Reports Nos. I, 2 and 3. 

(2 ) T he N inety-sixth Street alterations should include not 
only the r emoval o f the cross-overs as already approved by the 
Commission, but also the altering of the station itself to pro­
vide a local track upon a lower level, allowing the four tracks 
upon the present level to be used by the express trains. 

(3 ) A shuttle t rain service for the South Fert y station should 
be provided at once and a comprehensive study should be made 
of a plan fo r a double-decked station at thi s point which would 
not only give all South Ferry passengers a station on the main 
line, thus eliminating the shuttl e t rain se rvice, but also allow 
all trains to run through to Brooklyn. 
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F I G. 4.-DIAGRAM SHOWING TI ME REQUIRED T O STOP TRAIN S 

(4 ) The braking o f the t rains at the stations should be im­
proved so as to save the 5 seconds w hich is now often lost by 
lack of skill in stoppi ng the t rains. 

( 5) One ca r should be added to the rear o f each local train 
during rush hours and the public should be encouraged to use 
this extra ca r upon the local tr ains which, although not reach­
ing the platforms, could be u sed fo r through travel with the 
idea o f adding even more car s to the trains if the public can 
be educated to take advantage o f this increased accommodation. 

(6) A se ries o f braking tests showing the distance required 
to stop a train by means o f the emergency stop from full speed 
should be made in order to secure reliable data for planning 
the block signal systems fo r fut ure subways. 

( 7) T he manufacturers of block signal systems should be 
encou raged to develop a t r aveling caution signal to supplement 
the present fixed caut ion signal, as this signal could be installed 
to advantage not only in the present subway but in future 
subways. 

(8) If fu ture subways are to be built and operated inde­
pendently of the present one, the plans should be made with 
the idea o f using multiple side-door cars 18 in. wider than the 
present cars , thus adding at once· 25 per cent to the capacity 
o f each car and increasing the possible carrying capacity of 
such subways without proportionately increasing their first cost. 
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(9) In order that future subways shall not only pay a fair 
return on their investment but a lso a llow for a sat isfactory 
depreciation r eserve, it is essentia l that such subways be located 
where there is sufficient density of traffic to just ify their being 
built and at the same time they should be so designed as to 
handle the volume of traffic which must be passing through 
them during the rush hou r per iods in order to make them self 
sustaining. 

(10) A ll future trunk line subways should be designed with 
stations on the reservo ir principle, tha t is with double tracks in 
each station for each m ain line track. T his can best be ac­
complished by not onl y double decking the stat ions, but also 
double decking the subways between stations and by this method 
secur e the carrying capacity necessa ry to justify the occupancy 
of the street and at the same time produce a property which 
wi ll just ify its cost. Where a crosstown subway is to be pro­
vided fo r , the stations should be triple decked. 

APPENDIX 

Fig. 2 shows the di stance in feet required upon a stra ight 
and level track to bring a train to rest from different initial 
speeds in mil es per hour and at various rates o f deceler a tion. 
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T he dott ed lines indicate the curve of braking distance which 
was used in laying out the subway signal system, a nd it will 
be seen that this curve, constructed from test data, corresponds 
very nearly to the theo retical curve of 2 m.p.h.p.s. The fact 
that with improved brakes it is possible to stop a train at the 
rate of 2½ m.p.h.p.s. or greate r , suggests that possibly the 
braking di stance-and therefore the lengths o f the blocks and 
the headway-can be correspondingly reduced. 

F ig. 3 shows the number of seconds required to stop a train 
at various rates . of decelera tion. The length of an express 
station platform is 350 ft . If the head end of a train coming 
to a stop at this platform runs the length of th e platfo rm in 
15½ seconds, the train is braking a t an average of 2 m.p.h.p.s. 
If, however, the time to run the length o f the platform is 22 

seconds, then the rate of r eta rdat ion or braking is an ave rage 
of but I m.p.h.p. s. The shaded po rtion of the diagram covers 
points of obser vat ion which were made on a great many trains 
and indica te that the braking practice in the present subway 
is varying through wide limits. In bringing a train to rest at 
a station pla tform, many motormen take at least S seconds 
longer than other or more skill ed motormen. The single curve 

indica ting a stop in the length of the pla t form o f 14 seconds is 
the· resul t of one observation in which an exceptionally quick 
stop was made, but this stop shows the possibilities of eventual 
improvement. 

In F ig. 4, Curve A shows a train reaching the platform at a 
speed of 22 m.p.h. a nd stopping in 22 seconds, or at the rate 
of I m.p.h.p.s. Curve B shows the train stopping in 15½ sec­
onds from a speed of 31 m.p.h. or a deceleration rate of 2 

m.p.h.p. s. Curve C shows the fir st train which reached the 
platform at 22 m.p.h.-accelcrating first to about 24 m.p.h. and 
then decelerating at the rate of 2 m.p.h.p.s., thus coming to a 
stop in 16½ seconds instead of 22 seconds. This lat ter curve 
shows the method ·of stopping wh ich should be followed by a ll 
tra ins. A n indica tor should be locat ed roo ft. from the enter­
ing end of the plat form and the moto rmen shou ld be trained 
and inst ructed to reach this indicator with thei r trains running 
at a predetermined speed. The m otormen become sufficiently 
expert in judging the speed of the train to make thi s rule prac­
ticable, and it can be carried out without the us e of speed in­
dicators in the motorman's cab. A st rict adherence to this 
rul e would r educe the operati ng headway of the present subway 
by at least 5 seconds, and there is no other improvement possible 
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which will add so much to the capacity of the subway in pro­
portion to the amount of investment involved. 

Fig. 5 shows the number of seconds required to accelerate a 
tra in th rough a d istance equal to the length of seven cars at 
various rates of acceleration. As in the braking curves, if the 
rate is 2 111.p.h.p.s., it wi ll require rs ½ seconds to start from 
rest and run a distance of 350 ft., whereas if the rate is 1 

m.p.h.p.s., it wi ll r equire 22 seconds to run this di stance. In 
actual practice the accelerat ion is ordinari ly accomplished within 
the limits covered by the shaded area; that is, the trains a re 
accelerated at the rates between I.I a nd 1.4 111 .p.h.p.s., depend­
ing on the load, the motormen and the action of the controll e rs. 
It w ill be noticed that the d iffe rence between the most rapid 
accele rat ion and the slowest acceleration is very small. The 
only way that the accele rat ion can be improved to a 11y great 
extent is to change the gear ratios with the present motors or 
to add more motors per train. The possibi lities in these dircc· 
tions wi ll be discussed under a separate part of the report 
devoted to the qu estion bf motors and speed. 

Fig. 6 shows the total number of cars per hour that can be 
operated over a single t rack in one direction with various head-
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ways and different lengths of trains. The curves show at once 
the benefits to be expected by decreasing the headway anc! at 
the same time increasing the length of the trains. The follow­
ing points have been located on the diagram: 
A-Present local trains, 

Five-car train on r20-second headway ... . ......... r 50 cars per hour 
B-Possible local trains, 

Seven-car train on 90-second headway ............. 280 cars per hour 
C-Present express train s, 

Eight-ca r frain on 120-stcond headv. ay ............ 240 ca rs per hour 
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F IG. 7.-CURVE S OF MINIMUM HEADV✓AY 

D- P ossible express trains, 

-

.50 

T en-car train on 90-second headway ... .... .... ... . 400 cars oer hour 
E- F or future subways, 

Ten-ca r trains on 60-seco nd headway ..........•. . . 600 cars per hour 

Fig. 7 shows the minimum "running" headway with different 
length o f train s running at various speeds. 

The minimum running headway between stations in the pres­
ent subway is the sum of the following factors: 

( 1) Time required for the train to run through three block 
sections, plus 

(2) Time required for the train to run its own length, plus 
(3) Time required for signals to operate, plus 
(4) Time required for motormen to observe signal and act. 
In Fig. 7 each of these elements has been plotted showing the 

time required for each one at various maximum speeds. In 
this diagram Curve B-1 shows the time required for the train 
to run through three blocks of the signal system. Behind each 
train on the signaled tracks of the subway there are three sig­
nals, two o f which are danger signals opposite automatic stops 
o n the track, and the third or last is a caution signal. It re­
quires about 2½ seconds for the caution signal to indicate clear 
a ft er the preceding train has passed out of a block, and the 
motorman usually follows the direction of a signal at least 5 
seconds before the train actually r eaches the signal, so that 7½ 
seconds' t ime has been added to Curve B-1 to obtain Curve B, 
which represents the safe time interval between the head end 
of one train and the rear end of a following train. T his t ime 
interval increases nearly directly as the maximum speed in­
creases on account of the fact that the distance, which deter ­
mines the length of the signal system block, increases approx i­
mately as the square of the speed, whereas the velocity of the 

train which overcomes t his increasing block distance varies 
directly as the speed. On the other hand, the t ime required for 
the t rain to run its full length decreases directly with the speed 
as shown by Curves A for the different lengths of trains. 

T he Curves marked C, which show the increasing headway, 
are the result o f adding the values shown by Curves A and B. 
Curves C indicate that there is a min imum headway for each 
length of t r ain, at which point the car capacity of the subway 
for that pa rticula r length of t rain will be a maximum. For 
instance, with a 10-car t r ain , the headway will be a minimum 
of about 49 seconds when the maximum speed of the train is 
15 111.p.h. If the maximum speed is decreased below 15 m.p.h., 
the length of the block, and therefore the time required to run 
three times its length is decreased, but on the other hand the 
time required fo r the t rain to run its full length is increased 
at a g reater ratio, and the corresponding headway is therefore 
increased. W hen the speed is in creased above 15 m.p.h., the 
infl uence of Curve B is more apparent, and the headway in­
creases as the maximum speed is increased. These curves show 
that as the maximum speed of the train is incr eased above the 
cri tical speed, the minimum headway is increased, and the cor­
responding train capacity of the subway, which is obtained by 
d ividing the seconds in one hour ( 36oo) by the headway in 
seconds is decreased- ; that is, a fter a critical maximum speed 
has been passed, the t rain capaci ty of the subway cannot be 
increased by runn ing the trains at a higher rate of speed. 

The curves marked A in F ig'. 8 show fi r st, the number of 
cars per hour result ing from t he operation o f different lengths 
o f trains at va rious speeds. T hese curves. were obtained by 
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Key: 
Curves A-Car capacity at various speeds on basis of 50 seats per car. 
Curves B-Car capacity at va rious speeds on basis of 100 passengers per 

car. 
Curve C-Capacity of moving platform on basis of seating capacity per 

]meal toot ec,:ual to that of cars. 

dividing the seconds in an hour by the headway in seconds 
shown by F ig. 7 and then multiplying by the number of cars 
in the t r ain. T hey indicate that although the headway of 
trains at a given speed increases with the length of the train, 
thus m aking it necessary to run the longer trains at greater 
intervals, the ex tra number o f cars in the longer train more than 
compensates for the loss in the actual rate of train movement 
and therefore the gr eater the length of the train, the greater 
the poss ible car capacity. The maximum speed of the present 
subway cars with motors on about 60 per cent of the cars is 
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40 m.p.h. A ve rtical line (a. b. ) has been shown on the curves 
at this 40-mile speed to indicate this limit. 

All the blocks of the present signal system are equal to at 
least the lengt_h of the longest train. If this rule is followed, 
then the minimum length of block will be the length of the 
train and the minimum distance between trains will be three 
times this minimum length. A nother line (x. y.) cutting the 
capacity curves and indicating the limit of maximum capacity 
with blocks shortened to the length of the train is shown on 
Curves A. Between these two limi t lines (a. b. and x. y.) will 
be found the possible car capacity of any subway with different 
lengths of trains running at various speeds. A scale has been 
added to the right of the curves indicating at once the seating 
capacity of a subway corresponding to any given car capacity 
on the basis of 50 seats per car. These fi gures show that the 
maximum seating capacity may vary from 15,000 seats with 
5-car trains running on a maximum speed of 40 m.p.h. , to 
33,500 seats with IO-car trains running at a maximum speed of 
30 m.p.h. with signal blocks, in the latter case equal in length 
to that of the train. 

Curve B shows the passenger carrying capacity on the basis 
of an average of IO0 passengers per car- that is with as many 
passengers standing as are seated. These curves between the 
limits of a. b. and x. y. indicate that the maximum passenger 
carrying capacity of one track of the subway with IO0 passen­
gers per car varies from a minimum of 30,000 passengers per 
'hour with 5-car trains to 67,000 passengers per hour with IO-car 
trains. 

Curve C shows the capacity of a moving platform on the 
basis of one seated passenger per lin eal foot of platform. This 
basis was arrived at by assuming that each seat on the plat­
form would accommodate three passengers and that these seats 
are spaced transversely on the platforms a distance of 3 f t. 
from back to back. 

Such a platform moving at a uniform rate of 12 m.p.h. would 
have a carrying capacity of 62,500 seated passengers per hour. 
This capacity (see Fig. 8) will be seen to be exactly equal to 
the carrying capacity o f a road operated with IO-car trains 
having a maximum speed of 34 m.p.h. In the train service, 
however, one-half of the passengers would be standing, while 
with the moving platform seats for the entire number would 
be provided. If the IO-car trains do not make too frequent 
stops, an average schedule space of 24 m.p.h. can be maintained, 
and it will thus be seen that if transportation facilities arc to 
be supplied by means o f trains instead of moving platforms, 
each passenger will be carried at twice the speed that can be 
expected from a moving platform, but in order to secure this 
extra speed and retain the total carrying capacity equal to 
that of the moving platform, one-half of the passengers must 
stand. 

---... ·♦·----

SWISS REPORT ON AMERICAN ELECTRIC RAILWAYS 

The Swiss Government Commission on Electric Rail­
way Operation has just publi shed a Ge rman r eport of 308 
pages and 123 illustrations embodying the studies of Ameri­
can electric railways made in September and October, 
1906, by Dr. vV. Wyssling, secretary of the commission, 
a nd K. Wirth, engineer. T he r eport, which is written by 
Dr. Wyssling, contains a careful classification of the dif­
ferent types of electric r a ilways and compari s_ons are made 
with Swiss a nd other Continental practices. Special at­
tention was given to the A meri can interurban systems as 
they corr espond more nearly to the trunk lines of Switzer­
la nd than do the electrification proj ects of A merican steam 
railroads. Dr. Wyssling was highly gratified with what h e 
saw of A merican electric railways and is convinced that 
they h ave demonstrated the success of overhead and third­
~ail d.c. construction as well as the practicability of mul­
tiple-unit control a nd single-phase current for heavy work. 

The report conta ins a description and running costs of 
every line visited together with comments on the equipment 
and methods of operation in addition to tables presenting a 
resume of the principal features. Se pa rate descriptions 
of Westinghouse and General E lectri c m otor ca r and con­
trol apparatus a re al so included. 

PARIS UNDERGROUND RAILWAYS 

O ut of a tota l of 57 mil es aut hori zed Paris has 32 miles 
of underg round railway s now open fo r traffic. Work is in 
progress to complete all lines not yet in operation. T he 
Metropolita n scheme includes a double-track line parallel to 
the Seine, a nd serving the traffic of the ce ntra l portions of 
the city, a circular line surrounding the city, and situated 
between the central quarte rs and the fortifications, occupy­
ing somewhat the position of the outer boulevards; a nd, 
lastly, two tra ns~e rse lines at right angles to the course of 
the rive r. The portions of this syste m now in operation 
carry an average of 350,000 passengers daily. The other 
concession, call ed the North & South Rai lway, crosses Paris 
transver sely from north to south, and has a tota l length of 
about seven miles, a ll of which is now under const ruction. 

---... ♦·----

ECONOMY TEST OF STEAM FEED-WATER IrnATER 

A n economy test of a steam feed-water heater wa s re• 
ported in a paper r ead r ecently before the British Institu­
tion of Mechanical E nginee rs and is attracting considerable 
a ttention abroad on account of the inference to be derived 
from it that there is no economy, so far as this particular 
test at any rate is concerned, in a feed-water heater, al­
though every care seem s to have been taken to get r eliable 
results . The boiler was of _the marine type, 8 ft. in diam­
eter, 14 f t. long, with 60 r eturn 3-in. tubes a nd two 
furnace s, and was fed by a pump on the main engine. 
There was a closed live steam heater in which the water 
fell in spray through the steam ; the water, h eated near to 
boiler temperature, flowing by gravity into the boiler. 
Tests made on two consecutive days with and without the 
heater showed almost exact identity in coal consumption 
in pounds. The actual r esult of the two 12-h our tests 
was that the evaporation per pound of coal was o.6 per 
cent better without the h eater. N o claim is made that a 
test of this kind could be conducted within this degree of 
accuracy, but that the heater showed no ma rked economy. 
The same fireman was employed each day and great ca re 
was taken to have a uniform grade of coal. The boile r 
was not forced; it had a grate area of 30 sq. ft. and a heat­
ing surface of 924 sq. ft. and only consumed about 570 lb. 
of coal per hour, or 19 lb. per square foot of grate per hour. 

---◄·♦·----

DISSOLUTION OF HOLLAND-AMERICAN RAILWAY 
COMPANY 

The Holland-American Construction Company, organized 
for the purpose of building an electric railway in Holland, 
connecting Amsterdam, Zaandam and Krommenie with 
branch lines to Wilkaan Zee on the No r th, and Edam, 
where the cheeses are made, on the Zuyder Zee, is to be 
dissolved. The company was capitalized at $1,000,000 and 
was incorporated on Sep. 26, 1905. T he directors of the 
company were: J. George Kaelbcr, J ohn F. A lden, John N . 
Beckley, Cha rles H. Palmer a nd George C. B uell , of this 
ci ty; J oseph H. Lukach and Newcomb Carlton, of London , 
E ng.; Walter D. Uptegraff and George C. Smith, of P itts­
burg. T he other officers of the company a re : J oseph H . 
L ukach , London, president; J . George . Kaclber, Rocheste r , 
fir st v ice-president; J ohn F. \Vall ace , N ew York, second 
vice-president ; B. E. Esseltine, P ittsburg, treasurer ; W . 
G. Dunstall , London, a ss istant treasurer a nd assistant secre­
tary. 
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TICKETS AS A FARE MEDIUM FOR STREET AND INTER­
URBAN RAILWAY TRAFFIC * 

BY J. F. OHMER, 
President of the Ohmer Fare Register Company, Dayton, O hio. 

Probably there is no commodity so popular a nd univer­
sally known as the card or scrap of paper, commonly called 
"railway ticket." In 1906 the Grosse Berliner Strassen­
balm, of Berl in, Germany, made use of 480,000,000, and one 
of the omnibus companies of London disposed of 500,000,-
000 tickets in the same year. Tickets are supplied in 
dozens of ways and many designations and values. For 
city properties we have 5-cent tickets, six tickets fo r 25 
cents, 11 for 50 cents, and 25 ·for $1 ; school tickets, em­
ployees' tickets, workmen's tickets, trip a nd time passes and 
all kinds of transfers. The latest innovation is Mayor 
Tom Johnson's aluminum slug, sold for 3 cents each by the 
Municipal Traction Company, of Cleveland. 

Many city forms are used for interurban properties be­
sides a multiple of tickets, good to a nd from all sta tions, 
round-trip tickets, excu rsion tickets, special tickets, half­
fare tickets, coupon tickets, mileage, commutation and a 
vari ety of forms of duplexes. Some forms of all of these 
are adopted for the convenience of the public and to sub­
serve the companies' interests. Is it to be wondered that 
the heads of certain auditors a nd passenger agents are fast 
turning gray? 

A man lays down 50 cents and receives a transportation 
ticket. The presumption is that he paid the company 50 
cents fo r the ticket, but as a matter of fact he paid for his 
ride. The company accepts the money and gives its prom­
ise to transport bearer in one of its cars to the agreed des­
tination as evidenced by the ticket. In other words, the 
company issues its note to bearer. By that transaction the 
company becomes a debtor and the public a creditor for the 
money paid, a nd the company must deliver the goods or re­
deem its obligation by refunding the money. The obligation 
must be paid and the company can have no assurance of the 
liquidation of its indebtedness until the promissory note is 
cancelled. The railway may, in reality, pay its obligation 
to the original creditor, but does it by so doing always 
cancel its liability, its note, its promise to pay? That is the 
vita l question to which I desire to direct attention. 

While by the issuing of a ticket the company receives its 
money in advance for the ride, it is likewise true that the 
credit issued is, generally. transferable and negotiable, and 
therefore may be used by several people and several times. 
The loss to the railway because of its g reat number of 
miscellaneous credits distributed through so many agencies 
can scarcely be computed. This loss varies with the extent 
of operation and the number of weak channels opened to 
encourage manipulation. 

Beginning with possibly the lowest denomination of 
credits issued by railway companies, I will, first, take up 
the ordinary city transfer. Although the usual transfer is 
issued with a limitation. and the opportunities presented 
are fewer and restricted as compared to the unlimited 
ticket, all managers know of the common practice of t rans­
fer manipulation by the public and conductors. It is also 
well known that conductors substitute 2;½-cent or 4-cent 
tickets fo r 5-cent cash fares. Too often the busy manager 
does not examine the question sufficiently to real ize that 
100 substitutions of• 2;½-cent tickets for 5-cent cash fa res 
mean a loss of $2.50. When told that his conductor s a re 
making no separate record of the $2.50 collections and $5 

- " Abstract of paper presented before the M<!Y 26 m eeting of the Central 
Electric Railway Association at Toledo, Ohio. 

collections, but are recording both together with the option 
of accounting for either class to suit their convenience, the 
manager is astounded. 

The conductor on an interurban line takes in exchange 
fo r a ride the ticket fare medium, but does the acceptance 
of that ticket cancel the obligation of the company? The 
conductor issues one part of the duplex ticket to a passen­
o-e r from whom he receives a cash fare and the passP.nger 
:ccepts the ticket as evidence of payment. But, with the 
issu ing of that ticket, does not the company issue its credit 
fo r the ride, limited perhaps to one day? Nevertheless the 
credit is made unconsciously, possibly by most manage­
ments from the presumption that the issuing of a duplex 
is merely a receipt to the passenger for his money. An­
other passenger procures the company's credit in the form 
of a 50-cent ticket fo r a ride to destination; in exchange 
for the ride the passenger pays to the company's conductor 
the credit, or promise of a ri de issued to him by the com­
pany, but does the acceptance of that ticket by the con­
ductor cancel the company's obligation? Although the 
conductor is instructed to punch the ticket upon receipt 
for the purpose of cancellation, does it necessarily follow 
that he will punch it, or that the ticket is cancelled even 
after being punched? So long as the t icket is not can­
celled, is he not aware of the company's obligation extended 
by that ticket, and appreciating its value, is he not aware 
that advantage can be taken of the company_ by transferring 
it and retransferring the same obligation, which is good 
until properly cancelled or redeemed? I s he not also aware 
that the company's obligation, made when he issued a cash 
duplex receipt for a cash fa re paid, goes with the receipt 
issued, and that, until cancelled by limitation, it has in­
trinsic value subject to resale ? And, encouraged by the 
large number of patrons who would rather see the com­
pany victimized than otherwise, is he not subject to and 
does he not very often yield to temptations offered for the 
furtherance of his own interests? He finds it profitable to 
shave the company's credits. 

All these are questions too well known to require further 
comment but the remedy fo r this defective operation is the 
all absorbing topic. We are all looking for any prescrip­
tion to guarantee a better operation, or at least to curb the 
chances of manipulation, if not entirely effecting a cure. 

The practice of using discarded duplex tickets the seco_nd 
and often the thi rd t ime is as well known as the practice 
of concealing diffe rent values on the same sequel, and 
thereby the company sustains the loss for the difference. 
If the use of the duplex ticket is for auditing the receipts 
paid the conductor, then why the necessity through that 
medium of per mitting the conductor to extend the com­
pany's credit, and thereby continuing its liability? If a 
man gives a receipt fo r cash paid to him for services ren­
dered, would he not be fool ish to g ive a receipt that would 
in the least possible manner render h im liable to perform 
the services the second time? Much less likely would he 
authorize his agents to bind him fo r fu rther performance 
other than that for which the rece ipt is given. 

Steam rail roads take the precaution in all large cities to 
compel passengers to present tickets to gate keepers for 
cancellation before passing out to the train, but the punch­
ing of a ticket by the gate keeper does not cancel that 
t icket; if it did, it could not be used by the passenger, and 
if it can be used by the passenger to-day it can likewise be 
used by another passenger to-morrow. It is possible, how­
ever , that the passenger on the second trip would circum­
vent the gatekeeper and board the train without passing 
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through the gate, or it may be possible fo r him to procure 
a low-rate ticket fo r presentation to the gatekeeper to in­
sure his access to the train. \ Vhil e the gatekeeper' s mis­
s ion, if properly carried out, is a great safeguard, it does 
not insure to the company by any means that the sa me 
tickets cannot be used the second time or oftener, the ex­
tent of the manipul ation being limited to the desires of an 
unscnipulous conductor and hi s correspondents. In my 
estimation, the fa ult is generally with the ticket. \ i\That­
ever adva ntage is to be derived by the employment of the 
gatekeeper is limited to the la rge and terminal sta tions only, 
and the application of this system would be confined to 
very few interurban properties. It, therefore,, behooves 
managements of interurban properties to provide themselves 
with the best opportunities offered for surrounding the sale 

.and use of tickets with the greatest possible protection. 

The tickets used on interurbans particularly should be 
printed with the shortest limitat ion , and it will be found 
profitable to have them devised to be self-cancelling by the 
:first use of the ticket. Inasmuch as the ticket itself carries 
with it the company's credit to the extent of its value, it is 
a na_logous to the use of a gove rnment certificate for $1, 
which, on its face, reads as fo llows: "This certifies that 
there has been deposited in the Treasury of the United 
States of A merica one si lver dollar, payable to bearer on 
demand. " The certificate itself has only a circulating value, 
w hile its real worth is in the redemption feature, but so long 
as it is in circulation it has the value of a dollar's worth of 
s ilver back of it, which amount is made payable to bearer on 
demand; likewise with a rai lroad t icket. It constitutes acer­
tificate for the amount deposited, and on its face it subscribes 
:to perform its service to the holder thereof and is worth the 
a mount deposited in exchange for its issue. I, therefore, 
c ontend that credits in the nature of tra nsportat ion tickets 
issued by railroad companies are as valuable as the amount 
of money deposited against the issue of each, save and 
except the discount or "rake-off" required for its nego­
tiation. It is, therefore, of the utmost importance that 
upon receipt of tickets paid to him in exchange for rides 
that the conductor should charge himself, and thereby 
credit the company for the cancell ation of its obligat ion 
made by the issue of the ticket. The mere fact of a con­
ductor charging himself with the receipt of a ticket irre­
spective of its value does not in any sense cancel the com­
pany 's obligation made at the time the ticket was issued. 
It may, however, if the conductor charges himself by regis­
te ring fo r a ticket, have the effect of discharging the com­
pany' s obligat ion for the value of some form of ticket, but 
whil e the conductor receives a ticket which carries an obli ­
gation on the part of the company to the value of a dollar, 
he may, with the subst itution of a 5-cent or Io-cent value 
ticket, re lease his responsibility to the charge of a ticket 
a nd still retain the company's larger obligation for subse­
quent use. T hi s process makes it easy, by the continued 
liability, for the company unjustly to pay it s obli gation the 
second or third time or oftener . The opportuniti es pre­
se nted are so varied that the unscrupulous conductor has 
hi s choice in many ways for manipulation without much· 
fear of being detec ted. 

As the rapid development of interurban properties and 
the expediency of making traffic arrangem ent s fo r through 
traffic ove r several lines necessitate the sale o f through 
tickets by all companies in the traffic compact , each com­
pany, by permitting the sa le of tickets and by retailing its 
credits through the medium of tickets, further j eopardizes 
its interests by authorizing th e agents o f oth er compani es 

to increase its obligations in proportion to the interchanged 
traffic. 

One of the most important subjects which has been dis­
cussed and is now under di scussion is the standa rdiza tion 
of operation. It is also opportune to standardize the use of 
tickets. \Vhil e uniform or standard ti ckets would be de­
sirable themselves, it must necessa rily be more desirabl e if 
some standard application should be adopted for the use 
and auditing of a ll tickets, surrounded with the best pos­
sible safeguards, whereby all compa nies in the traffic ar­
rangement would be placed on an equal basis, thereby in­
suring equity to a ll parties in interest. 

TRA ~SFERS 

T he transfer has come to stay, and while the best au­
thorities agree that its use stimulates traffic , it also is ad­
mitted that, by reason of its abuse, it is causing much 
trouble and anxi ety to the managements. The loss for 
which it is responsible is something appalling. From a 
careful canvass among some of the larger city officials, I 
am informed that there are issued from 25 to 30 per cent 
more transfers than the number collected. T his great dif­
fere nce is caused primarily by the fact that conductors 
usually are in formed that the transfer has no value. \Vith 
that understanding they issue it indiscriminately. either 
singly or in bunches, it being a matter of indifference 
usually whether any or all of the transfers issued are ever 
taken up by the company. No greater error was ever ad­
vocated than the manager's edict which proclaims that the 
transfer has no value. It is because of thi s error that the 
losses, in a great measure, are sustained. Transfers. bei ng 
numbered consecutive ly, enable the conductor to report as 
to the number he issues, and whether he issues them singly 
or ·in bunches is immaterial so far as making up hi s record 
is concerned. If an inaccessible record could be made of 
each transfer issued, by registering the issue of the trans­
fer, it would reduce very largely the excess transfers issued 
and reduce the chances of manipulation accordi ngly. 

2 ,½ -CENT, 4 1 / 6-CE N T AN D OTHER CITY TI CKETS 

A ticket issued by the company for 2,½ cents means a 
credit of 2,½ cents, and 100 2,½ -cent tickets mean a credit 
of $2.50 , and the enormous number of 2,½-cent tickets and 
..J. 1/ 6-cent tickets issued by many of our city properti es 
means thousands of multiples of 2,½ cents and $2.50, 4 1/ 6 
cent s and $4.16 2/ 3, so that in the aggregate the ex tension 
of credit through the medium of tickets is something enor­
mous. Unl ess the coll ection of each ticket is properly 
audited, to a certa in extent the credit is merely extended to 
the conductor with an opportunity to shave the company 
to suit his inclination: likewi se with the transfer , which 
carries with it a limited credit. Unl ess it, too, is prop­
erly recorded, it may subs~rve it s purpose to the conductor 
for manipul a tion. The remedy, then, is to devi se ways and 
means for the conductor to reco rd each collection by itself, 
and specifically under its own value ; until this is done 
there can be no hope to obta in the best results. 

If a workman is rece iving fo r hi s se rvices 22 cents per 
hour for ce rtain hours of the day and 33 cents fo r certai n 
other hours of the clay, he would not, under any circum­
stances , pe rmit hi s employers simply to add up the number 
of hours of servi ce rendered and make settlement for so 
much per hour at the option of hi s empl oye r. H e would 
demand that a se parate record be kept of ea ch class o f tim e 
and that se tt lement be made accordingly. Your employees 
a re paid on a graded scale; some a re pa id 22 ce nts per 
hour; some are paid 25 cents per hour , and oth ers a re paid 
27 cent s per hour. Suppose the total number of hours for 
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all employees numbered 10,000 hours, a nd your paymaster 
was instructed to use h is own di scretion in designat ing the 
number of hours and the pay fo r each, woul d th e employee 
be satisfied or accept any such audit ing of his credit s? 

The fi rst pract ical operation by municipal ownership in 
this country is probably that of the M unicipa l T raction 
Company, of Cleveland, Ohio, and the company immedi­
ately after taking over the property from T he Cleveland 
E lectric Railway Company elected to charge a stra ight 
3-cent fare , and simultaneously issued a perforated alumi­
num disk about the size of a nickel. T hese disks a re sold 
for 3 cents, and I am informed that 3,000,000 of these 
disks are to be provided and issued to the public in the city 
of Cleveland. These disks have no li mits as to time. If 
the statement that 3,000,000 of them are to be issued is t rue, 
after they are put in circulation. the company will then have 
issued its credit for $90,000. It is reported that these disks 
a re to be in common circulation as a medium of exchange 
for bread or beer. \Vhile the issue of these disks, or 
coupons of a similar nature, may make it more convenient 
for the payment of fares, I doubt its expediency for no other 
rea son than the fact that the di sks can be so easily counter­
feited, and with such a degree o f perfection that it would 
be impossible to detect the counterfeited di sks from the 
company's authorized issue. The company may ultimately 
fincl it expensive to redeem its credits, authorized and un­
authorized. 

The ordinary practice which has prevail ed for years 
provides to the conductor limited means whereby he is 

/ , LUllIINUl\I FARE DISKS SOLD ON CLEVELAND 
TH REE-CENT LINE 

obliged to combi ne with his registrations different denomi­
nations of fa res. His 5-cent fares, his 3-cent fares, hi s 
tickets of va riou s values, and sometimes hi s transfers are 
registered together. D oes that operation charge him with 
the collections according to the value of each, or does it 
charge him with just so many collections irrespective of 
the value ? Does that operation audit his debits to the 
company and does it audit hi s work in advance for the 
auditing department? Acting as agent for the company, 
the conduct9r should, on receipt of his company's credits, 
cha rge himself for each particular credit received. Operat­
ing under the system of registe ring different values to­
gether, is the conductor wholly to blame if in making re­
turns he gives a collection of some kind for each coll ection 
he cha rged himself with? H as he been given competent 
means under such circumstances for making the proper 
charges and audits which wi ll conform to the collections 
made by him? Has he been given the means whereby he 
can best subserve the company's interests and at the same 
time protect hi s own integrity? No honorably disposed 
conductor wi ll object to charging himself properly by mak­
ing a separate record fo r each value collected by him fo r 
the company, and if he has any knowledge of business and 
appreciation of justice, he will prefer doing it for his own 
protection. 

INTERURBAN TICKETS 

Obviously the greater the number of tickets the greater 
the distribution of the company's credits and the more 

cleri cal work involved in properly accounting for them. 
The best companies are curtailing the ir forms and numbers 
to the minimum. Where tickets must be issued they should 
be, as previously sta ted, issued as much as possible with c1 

limita tion, and the shorter the limit the better. T hey 
should be self-cancelling. Attached to each ticket and 
each coupon of a ticket should be a passenger's receipt 
w ith the same consecutive number thereon and printed 
clearly to indicate its purpose. F or example, I submit the 
following specimens from the International Railway Com­
pany, of Buffa lo, N. Y.: 

3 ~ OHMER FARE REGISTER COllPANY > 
: ~ Good for One Continuous Trip cJ Q 

"" ~ LOCKPORT to Q t­
~ ~ BUFFALO CITY LINE N o: 

II 0 
If present ed attached to P assenger's ._ :::t 1:1. 

Receipt. ~~ ::ii::: 

§... 0 I 250 1f D~t~~~!d : g 
fa< Pat.Aug.7.1905 II: ..I 

3 §OIHIER FARE REGISTER COMPANY > 
: t Passenge r '• Receipt for T icket 0 
Ii. ~ . LOCKPORT to ·

0 
~ ... 

i ~ BUFFALO CITY LINE g; 0: 
0 

Conductor .Must Detac h and Return Cl) Cl 1:1. to Passenger ~ a. ::t 
Ei Oa: (,) 

01250 To Insure Ride Z o 
~ t- To Destination LI. 0 
r.. Pat. Aug. 7, 1906 ..I 

TICKET AN D RECEIPT USED ON BUFFALO-LOCKP ORT LINE 
OF THE I NTE RNATIONAL RAILWAY CO:VIP ANY 

The consecutive number on the ticket and on the passen­
ge r' s receipt is the same. Upon presentation of thi s ticket 
the conductor must detach the receipt and return the same 
to passenger to insure hi s r ide to dest ination, and the 
conductor must register the ticket as 20 cents. W ith th at 
operation the collected ticket woul d not only be cancelled, 
but the conductor would charge himself fo r the value of the 
ticket, viz.: 20 cents, and he immediately establis]:ies an 
audit for the cashier and audit ing department for that col­
lection. The same appli cation can be made fo r all one-way 
and round-trip t ickets. 

Public indication fo r each fa re paid is a g rea t guarantee 
and subserves its purpose to the company in a way that no 
secret or private record could possibly subserve. Besides, 
the direct registrat ion or indication does not make a draft 
on the company's credits as with the issuing o f a duplex. 

Prof. Charles W illiam E liot, president of H arvard Uni­
versity, in a recent publi c address, referred to the acts of 
public officials as fo llows: " Publi city is the cure for many 
evils. Entire publ icity is the greatest guarantee of official 
honesty. T he smallest acts of th e public official should be 
open to examination by every citizen." 

I can conceive of no more pertinent application of this 
injunction than to the thousands of conductors acting in 
the capac ity o f offi cial agents fo r ra il road companies in the 
collection of the company's cash a nd credits. 

I have referred to the enormous collections of tickets 
made by the Grosse Be rli ne r Strassenbahn, of Berlin, and 
to one of the general omnibus companies in London. lt 
might be pertinent to observe that in Great Britain and on 
the Continent o f E urope, in the Latin American countries, 
and la rgely in the O ri enta l countries, the general system of 
issuing ti ckets fo r fa res pa id prevails on all city properties, 
even fo r fares coll ected in small amounts. For instance, 
The T. Tilling, L imited, Omnibus Company collects fare s 
and issues a ticket receipt for each fare collected in de-
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nominations as follows: ,½ d , rd, 1,½d, 2d, 2,½ d, 3d. In 
many cases the system prevail s because of the city or coun­
try regulation which compels the gi ving of a receipt for 
each fare paid. The prevailing use of this system, with 
the opportunities for manipulation, the enormous cost o f 
tickets and the great amount of cl erical work involved in 
accounting for them are causing the managements much 
anxiety, and a better system for operation has for a long 
time been sought by the manager s of the great properties 
in the Old World. The introduction into Europe o f the 
multipl e Ohmergraph promises completely to revolutionize 
the prevailing system of operation. I have, fo r some time, 
cooperated with the managements of a number of the 
largest companies in Great Brita in and on the Continent 
of Europe, and only recently have devised a new form of 
tickets and prescribed specifi ca tions for a new system of 
operation for nine companies. In Germany the fares range 
from S to 35 pfennig; in France and Belgium they range 
from S to 30 centimes ; in Great Britain from ,½ d to I s. 

I have in my office now the fare schedul es and samples 
of tickets and copies of specifi cations showing the present 
modus operandi of what is probably the largest electric 
railway corporation in the world, that o f the London United 
Underground Electric Railways. Thi s company operates 
the Baker Street ·waterloo Rail way ; Great North ern, P ic­
cadilly & Brampton Railway; <;ha ring Cross, Euston & 
Hampstead Railway. Its ac tual pa id up capital is $ r 10,-

000,000. The fares coll ec ted range from one penny in nml­
tiples up to a shilling, ?-nd its number of revenue passengers 
figure into the milli ons dai ly. Just what success I may 
have in solving the perplexing problem of the fa re collec­
tion service of the London U nderg round remains to be 
seen, but suffice it to say that I fee l highly honored in hav­
ing referred to me the working out of a soluti on fo r the 
greatest electric properties in the world. 

I believe in placing confidence in ma nkind; in full y 
crediting integrity until it is fo und guilty. E liminate sus-

, picion by removing the causes whi ch produce it. Accord 
to every employee the means to do his work right and in a 
business-like way, equally fa ir to him as it is to the em­
ployer , and the causes fo r suspi cion will , in a g reat meas­
ure, be removed. W e mu st continue struggling a fter the 
remote ideal of perfect ion, even though we never expect 
to obtain it. W e would be unhappy if we did obta in it , fo r 
the g reatest joy in all things is the working fo r it. Let us 
continue to strive onwa rd, a lways mindful of the injunction, 
"Fatherhood o f God and Brotherhood o f Man. " a nd suc­
cess will be ours. 

---.. ·•·----
INSULATION OF HIGH TENSION TRANSMISSION LINES 

BY F RANC J S S. DENNEEN 
Ohio Brass Company, l\ l amfield, Oh io 

T he genera l problem of high tension line insula tion is 
too broad and complex to permit a thorough and exhaustiye 
t rea tment within the limited scope of thi s discussion. T he 
effort, therefore, will be to touch on those points of pa r­
ti cula r moment in the selec tion of line insulato rs, a nd to 
discuss briefl y the per fo rmance of in sul ato rs in service and 
the elements to be considered in the design. At the prese nt 
time glass a nd porcela in a re th e only materials used com­
mercially fo r the insula tion of high-tension lines, and the 
fo rmer is fas t becoming limited to use on lines where the 
pressure does not exceed IO,ooo to r 5,000 volts. 

In the earlier years of electric powe r t ransmission, the 

* Abstract of paper presented at May 26 meeting of the Central Elect ric 
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diffi culty and expense of man ufactu rii1g porcelain of th e 
requisite elect rical strength , caused glass to be used almost 
exclusively. T he g reat improvement in the methods of 
porcela in manufacture fo r thi s work, however, has entirely 
changed the situa tion, and to-day very few engineers are 
willing to ri sk using glass at voltages above the limits named. 

Reasons fo r this change to the use of porcela in a re nu­
merou s; but chief among them is th at glass is ve ry fragil e 
and cannot be depended upon to sta nd up in service under 
varying opera ting conditions. Peculia r conditions existing 
in the manu fac ture of glass insul ators cause these pieces to 
be a ll more or less under a sta te of constant inte rnal stress, 
and it is not at a ll uncommon to have la rge numbers of 
glass insulato rs break open of their own accord without be­
ing subj ected to any exte rnal di sturbance other than tem ­
pera ture changes. Because of these internal stresses the 
insulator is much more readily punctured, and it takes but 
a slight blow to shatter such a piece entirely. T he sur face 
o f a glass in sula tor "weathers" considerably, th ere being a 
tendency to pit, leaving the sur face rough , so that dust and 
moi sture is readily held. A glass insul a tor is also hygro­
scopic to a ma rked degree, g iving ri se to t rouble from 
moisture depos its. Pe rhaps the greatest advantage offered 
by porcela in is its mechanical strength. These porcela in 
pieces a re made so that they a re not under any interna l 
stresses, and a shell of moderate ·we ight will stand a great 
dea l of abuse without breaking. 

Befo re discuss ing th e th eory of insul ator des ig n and th e 
per fo rmance of an insula tor in se rvi ce, it would be well to 
devote a few moment s to a brief study of the act ion of an 
insulator or dielec tric when subj ect to electri cal stress. 
T he study must not be limited to the insulator alone, fo r it 
should in volve a consideration of a ll of th e effects of elec­
t rica l tension upon the dielect ric nea r the conductors. 
\ \Tith an insulato r , a ir is a lways a dielec tric in combina t ion 
\Yi th glass or porcela in or other insulating materia ls. vVhen 
a diffe rence of electri cal potent ial exists, a condition of 
st ra in is produced in the surrounding media and thi s is 
called the elect ro-stati c fie ld. T hi s elect ro-sta ti c fi eld i,; 
produced by applying electrical stress to the insulating 
medium. \Vhen subj ec t to electrical tension, all dielect rics, 
including a ir, glass, po rcela in, wood, etc., have produced in 
them a displacement in the molecula r structure which , i f 
the applied potential is ca r ried to a sufficiently h igh value, 
results in a dis rupt ive breakdown of the material. Before 
a differe nce of potent ial can exist, current must flow into 
the di electric, and i f the potent ial is not ra ised to a value 
which wi ll cause rupture, current ,vi ii fl mv from the dielec­
t ri c whenever the tens ion is reduced or removed and a 
path fo rmed fo r this current to flow in . 

A ll dielect ri cs a re ca pable of receivi ng strain to a cer­
ta in point wi thout rupture, and solids such as glass and 
po rcelai n possess thi s fea tu re to a g reater extent than air 
or gases. Generally , whenever the potentia l is brought to 
a suffi cie ntly high value there is a structu ra l failure of the 
dielec tri c, solids fa iling by mechani ca l rupture and gases b~r 
a change in the molecular state, whi ch pa rtially destroy s 
th eir insulating quali ties and makes them semi-conducting. 
An insula tor un der heavy load may show brush discharge. 
whi ch is an indicat ion that while the insulator remain ~ 
intact, the dielectric surrounding it ( the a ir) has broken 
down. T he dielect ric streng th of ai r plays an im portant 
par t in the des ign of an insulator, for it is well known that 
under ordinary temperatures and press ures thi s val ue is· 
much below that of most solid insu lati ng materials. 

Let us consider the action of an ordinary insulator undl'r 
varyi ng se rvice condit ions. Assume that the one appear-
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ing in Fig. r is op"e rating at its normal line voltage and 
that all surfaces are dry and clean. If properly designed 
for this voltage the electrostatic fi eld about the different 
shells wi ll be too weak to break down the air, hence no 
brush discharge or "static" will be in evidence. Let the 
potential be increased and as the electrostatic fi eld becomes 
more intense the ai r fai ls and brush discharge is seen 
around the different shells near the conductors and at the 
cemented portions. As the potential is ra ised stresses form, 
further increasing the zone of ruptured air until the air 
near the shells becomes sufficiently conduct ing. T hen an arc 
forms from shell to shell and finally from the pin to the 
wire, the arc st raightening out to nearly the shortest dis­
tance between them, but around the edges of the shells. 
T his, of course, assumes that the insulator is sufficiently 
stro ng to withstand the flashing-ove r voltage without punc­
turing. 

The entire top surface of the same insulator under heavy 
rainstorm conditions at once becomes wet and the potential 
of the line is immediately carried to the oute r rim of this 
piece. Some of the rain beats against the lower shells, 
wetting them, not only where it strikes, but on the under 
surface of the upper shells, due to spattering. The amount 
of surface so acted upon depends upon the force and 

FIG. 1.-0RDINARY INSU­
LATOR UNDER VARYING 

SERVICE CONDITIO~S 

FlG. 2. - IDEAL MULTI­
PART INSUL \TOR 

a ngularity with which the ra111 is driven and upon the 
design of the shells. Under a severe storm it is quite 
possible for practically all of the insulator surfaces to 
become wet and conducting except possibly the under sur­
face of the center or bottom shell. If the insulator is prop­
erly mounted with respect to the cross arm and the center 
shell is correctly formed, this inner surface will remain 
dry. In the meantime the line potential has followed· the 
wet surfaces of the insulator until it has reached the bot­
tom edge E of the center shell, so that the full line potential 
is now being carried by the center shell alone. 

The insulator can now fail in either of two ways: (a) By 
rupture of the air film adjacent to the inner surface, be­
cause of the intense electrostatic field, resulting in an arc 
from the shell to the pin, or (b) by puncture of the shell 
itself. In case of the formation of an arc the actual cur­
rent flowing would be of low value, because of the high 
resistance of the thin film of pure water forming the con­
ducting surface over the insulator, and this would at once 
result in a drying action due to the heat from the current. 
As this drying process continues the resistance becomes 
too high to permit maintaining the arc and the disch,arge 
between line and pin ceases. It is interesting to note that 
the drying action is maximum at the neck of the smallest 
shell, for here the current density is highest and therefore 
the heating effect is greatest. From the foregoing it is 

evident that the behavior of an insulator under severe 
weather conditions is of chief concern, and its ability to 
maintain dry surface under the most trying conditions is a 
direct measure of its value as an insulator. 

The contour of the different pieces has much to do with 
the wetting of the shells in a storm. The shape of a shell 
may be such as to defl ect the air currents, thereby carrying 
the ra in up into r ecesses which would otherwise be dry. 
The flare of the skirt portion of the shells also plays an im­
portant part. Referring to F ig. I the second shell B is 
flared or curved outward at the bottom, and in a driving 
rain the drops will be deflected against the underside of 
the top portion as shown by the arrows because of the 
curved surface. The third shell C, however, is straight, and 
as the a rrows indicate, the raindrops are deflected down­
wa rd so that the shell above is not spattered. 

T here a re other features which enter into the question 
of design, howeve r, which make the curved shell particu­
larly advantageous, and it is therefore necessary to regard 
these different points of merit of the two types carefully 
in making a choice for any particular design proposition. 
vVith a given diamete r and height maximum sparking dis­
tances bet-ween the rim and shell of the a<;l.jacent parts can 
be obtained by using the curved type of shell, but there is 
a point where this advantage is lost because of spattering 
the other shells, as already de scribed. 

Another advantage possessed by the curved shell is, that 
for a g iven potential difference between the surface of the 
shell a nd the rim of the shell above, the tendency for dis­
charge between these two points will be considerably lower 
than with the stra ight type of shell. It is well known that 
discharge between a point and a plane surface will take 
place at a lower potential difference than would be re­
quired to cause a discharge from such a point to the con­
cave side of a spherical surface, all points on which are 
equally distant from the point forming the other electrode. 
In the case of an insulator ( see Fig. 2) the rim of any 
shell corresponds to the point and the curved shell below to 
the spherical surface. In many designs the flare of the 
skirt is determined by a radius swung about the rim of the 
shell above as a center ( see Fig. 2), the curve beginning 
at the theoretical dry line, based upon the assumption that 
the rain fa ll s at a 30-deg. angle with the horizontal. 

From the foregoing it would appear that the ideal multi­
part insulator of the umbrella type should have its center 
shell so designed that alone it could carry the full line 
potential for an indefinite period without puncture or arc­
ing over. This condition actually obtains on many insu­
la.tors for the lower voltages, but it is not always true of 
those for voltages of 60,000 or more. 

An insulator in service acts as a condenser and the elec­
trostatic capacity must be cut down to the lowest possible 
value to minimize operating troubles. This can be accom­
plished best by placing a considerable thickness of porce­
lain between the line and pin. It is important, however, 
prope rly to balance the design of a multi-part insulator so 
as to distribute the potential in such a way that each shell 
will carry its share of the load. Such an insulator acts as 
several condensers in se ries, and the voltage distribution 
on the different shells will be dependent upon the relative 
electrostatic capacities of the several condensers formed by 
the different shells. 

It often happens that a single shell is forced to carry a 
large percentage of this total voltage becau,se of faulty 
design, causing improper balance of the electrostatic ca­
pacity of the several individual shell condensers. 
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In asking a manufacturer to recommend insulators for 
a line, therefore, he should be given complete details cov­
ering the various points mentioned in order that he may 
intelligently consider the problem. It is often possible to 
get a good idea of the troubles to be met in the territory 
under consideration from other lines already operating 
in that territory or in the immediate vicinity. 

Lightning troubles are not so marked on lines operating 
at voltages below 30,000, undoubtedly, because the insula­
tion of these lines does not need to be nearly so perfect as 
for operating voltages of 50,000 or 60,000. With the mod­
erate insulation required for 30,000 volts or less the loss 
of a static charge from the line would be rapid and this 
charge would not be built up to excessive values before 
arcing around the insulator would produce relief in the 
line. At the same time the line potential would not be 
high enough to cause the line current to follow, when dis­
charge from line to pin occurs. Numerous methods have 
been devised and tried out for protecting the high-tension 
lines against atmospheric electrical disturbances, among 
which are included various types of lightning arresters and 
different schemes for shielding the lines by means of light­
P.ing rods on the poles and wires strung parallel to the lines 
and grounded at frequent intervals. This subject has been 
given considerable thought and study during the past two 
or three years, and from various reports submitted by those 
who have carefully watched the operation of the differe11t 
devices, it would seem that the use o f grounded wires placed 
above the transmission lines greatly minimizes insulator 
troubles from lightning. 

(NoTE: In the May. 1908, Proceedings of the Am erican 
Institute of Electrical Engineers will be found two excel­
lent articles on this subj ect, one by J. F. Vaughn and 
the other by N. J. Neall.) 

Measurement of the potential applied at the test racks 
is commonly made by the spark-gap method, the needle 
points on the spark-gap apparatus being set to discharge 
when the desired voltage is reached. 

For low-voltage lines, where the insulators are small 
and the spans comparatively short, bringing light mechani­

cal loads upon the pins, a good quality locust or oak pin 
thoroughly treated with oil or parraffine meets all require­
ments cheaply and effectively. It must, of course, be re­
membered that to get satisfactory service from a wood 
insulator pin, the design of the insulator itself must be 
such as to insure against burning the pin from brush dis­
charge or leakage. For insulators of the larger type, where 
the pin must extend a considerable distance above the 
cross-arm, thereby placing a more severe load upon the 
pin, and where this load is further increased because of 
the use of longer spans, a metal pin should by all means 
be employed. 

It is at once evident that dependence cannot be placed 
upon the insulation afforded by a ~ood pin, and therefore 
in selecting an insulator one should be chosen which under 
the most severe conditions will absolutely maintain the in­
sulation of the line when the pin is a good conductor and 
thoroughly grounded. 

It would seem that for pressures in excess of 75,000 volts 
it will be necessary to depart from the so-called umbrella 
type of insulator, a s the insulator would be very tall and 
heavy, greatly complicating the mechanical problems of 
line construction, and at the same time the cost of such 
insulators would be excessive. The schemes now being 
tried for these high voltages involve the use of a suspended 
insulator, each insulator being made up of several units . 

Several advantages a re claimed, among which a re th e 
separation of the insula tor support and th e conductor by 
a considerable thickness of porcela in, the reduction of the 
mechanica l loads upon the supporting structure and upon 
the insulator itself and the possibility of replacing one or 
more broken sections without having to di sca rd the entire in­
sulator. As street and interurban ra ilway work does not at 
thi s time contemplate th e use of these high voltages, thi s 
type of insulator has not been considered in thi s di scussion. 

The following suggestions to aid in drawing insul ator 
specifications are offered with an idea o f making them cover 
all general insulator requirements. These specificat ions 
are made so that they can be commercially met by the manu­
factur er and at the same tim e insulators made in strict ac­
cordance with them should fulfil the requirements perfectly 
under all ordinary conditions. 

SPECIFICATION S 

Insulators should be made of a grade of dense porcelain bes t 
suited for high-tension insulators and the burning should be 
so done as to insure thorough vitrification of the pieces without 
overfiring. 

The porcelain body should be practically non-absorbent and 
pieces broken from any insulator should not show an absorp­
tion in excess of one-tenth of r per cent. The absorption test 
should be made by thoroughly drying the pieces in an oven 
before the fir st weighing; they should then be immersed in 
water fo r 48 hours, a fter which all sur faces should be carefully 
dried and a second weighing made. The increase in weight ex­
pressed as a percent age of the original weight will show the 
absorption. 

All insulators should be given a dark brown glaze ( or other 
color required) on all exposed surfaces. T hose surfaces which 
are cemented together and those upon which the insulator res ts 
in burning not to be glazed. T he pin hole should be left un­
glazed if the insulator is to be cemented to an iron pin. 

All cemented joints should be carefully made wi th neat Port ­
land cement of the best quality and the assembly should be so 
done as to leave no hollow spaces or voids between the cemented 
surfaces. In assembling the cement should be mi xed only as 
needed and in the portions of So per cent cement and 2 0 per 
cent water, and no cement whi ch has been mixed fo r more than 
30 minutes should be used. T he assembling should be so done 
as to bring all of the various parts in co.erect alignment. 

All parts should be carefully inspected as they come from the 
kilns and any ,vhich are chipped or cracked, particularly at the 
surface where the cells are cement ed together, should be dis­
carded. Badly warped or di storted pieces and those having 
checks of appreciable depth at any point s on the surface should 
be rejected. 

All parts should be tes ted for one minute at full line poten­
tial except in cases where the design of the piece will not per­
mit reaching this voltage without flashing over. In s:,:ch cases 
the test voltage should be within 5000 volts of the flash-over 
value. 

Each assembled insulator should be tes ted to at least double 
the full line voltage for a period of not less than three minutes. 

The insulator should be capable of withstanding a rain test 
at twice the operating voltage for a period of ro minutes with­
out flashing over or injury to the insulator, the precipitation 
being at th e rate of r¼ in. in fiv e minutes and directed aga inst 
the insulator in a fi ne spray at 45 deg. 

All in sulators to be operated at 23,000 volts or more should 
be tes ted with at least r kw of available generator capacity fo r 
each insulator under tes t. 

In the part tes ts each piece should be immersed in water to 
completely cover the cementing surface and the inside should 
be fill ed with water to practically the same depth, and the poten­
tial should be applied to the two wet sur faces. In testing as­
sembled insulators, they should be inverted with the heads im­
mersed to the t ire wire groove, the pin hole being fi lled with 
wate r to the full depth of the thread. 

In conclusion, it is urged that the policy be a libera l one 
when it comes to the expenditures o f the transmi ssion line. 
As a genera l thing no expense or trouble is spa red in mak­
ing th e power plant equipment complete and in fu lly sa fe­
guarding thi s equipment. On th e other hand, the tra ns­
mi ssion line, which in the event of failure fo r any cause 
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makes the power house entirely useless until the line trouble 
is corrected, is often provided for last; the expense being 
cut down to the lowest possible figure. Such a system is 
bound to have line troubles causing heavy expen se for re­
pairs and losses due to interrupted service. These losses 
could be almost enti rely prevented by the use of better 
insulators and proper line protection at the outset , and the 
cost of thi s insurance would be less in amount than the 
total for losses due to inte rruptjons during a few months 
of operation. 

----·•----
EMPLOYEES' MUTUAL BENEFIT ASSOCIATION* 

BY H . E. VORDER J\I ARK , 
Audito r of the Fort Wayne & vVabash Valley Tracti on Company. 

T he idea of a relief department or a mutual benefit asso­
cia tion among employees is not a new one, as such organiza­
tions have been in existence for . over a score of years on 
va rious ra ilroad sys tems, particula rly the P ennsylvania 
lines and the Baltimore & Ohio. T heir first organization 
wa s indu~ed by the necessity of some reli ef fo r the un fo r­
tunate fellow employee whose ability to earn his usual wages 
had been t emporari ly interfe red with because of accident 
or illness. T he old and still much used meth od of provid­
ing such relief by " pass ing around the hat" is not only em­
barrass ing to the impoverished employee, but a very great 
burden upon hi s fri ends, who take it upon themselves to 
cnllect funds for the ir sick fri end and hi s dependents. 

Having observed for nine years the advantages o f the 
relief department of the Pennsylva nia Railroad, and being 
convinced as to its practicabil ity, the general manage r of 
the Ft. Wayne & Wabash Valley Traction Company in­
troduced a di scussion on the subj ect a t one of the twice­
a-month meetings of its Officers' Association with the 
result tha t a committee of three was appointed with the 
writer as chairman to study the different kinds of relief 
departments a nd benefit associations in operation on steam 
and electric railroad properties, on which to base recom­
mendation s looking to the es tabli shment of such an asso­
ciat ion by the F t. \ Vayne & Wabash Valley Traction Com­
pa ny. 

This committee of the Officers' Association coll ected 
data from every street ra ilway company in the U nited 
States and Canada whi ch had an organization of this kind 
among its employees and a lso from the Pennsylvania and 
Balt imore & Ohio rai lroads. A great variation was found 
not only in monthly dues paid and benefits derived, but also 
in the meth od of dnes collection and management. The r e­
sult of the committee's studies was a unani mous recommen­
dation fo r such a society. To sta r t the same, a charte r was 
drawn up, as follows: 
L'IIA RTER l\ l E:\IRERS El\lPLOYEES' MUTUAL BENEFIT ASSOCIATION, 

FORT W AYNE & WA BASH VALLEY TRACTION COMPANY. 

\Vhereas The employees o f the Fort ·wayne & \Vabash 
Vall ey Tr;ction Company are about to organize an employees' 
mutual benefit association, the object of which shall be the 
rel ief of its members in case of sickness, injury or disability, 
and in case of death the payment of definite amounts to bene­
fic iaries, and also to promote social relat ions and good fe llow­
ship among its members, and 

\Vhereas, The Fort Wayne & ·wabash Valley Traction Com­
pany, to further the interests of said employees' mutual benefi t 
association has set as ide the sum of $ . . . . . as volunta ry con­
tributions toward this cause, and does propose to furth er aid 
the same from time to time as it may become necessary, and 
al.so further proposes to have its officers and accountants devote 
~uch time at the expense of the company as may be necessary 
to conduct the business of said employees' mutual benefit asso­
ciation without furth er expense to the association, and 
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Whereas, It is proposed that prior to a definite organization 
a full list of two hundred employees shall have subscribed to 
the constitution and agreements attached hereto, and thereby 
become charter members of this organization, 

T herefore, We, the undersigned officers and employees of the 
Fort W ayne & Wabash Valley Traction Company, hereby sub­
scribe our several individual names as charter members for thf! 
purpose of organizing the employees' mutual benefit association 
of the Fort Wayne & Wabash Valley Traction Company, 
and upon the signature of 2 00 of such officers and em­
ployees to have it understood and known that we are there­
after organi zed as members of the employees' mutual benefit 
association of the Fort \Vayne & Wabash Valley Traction Com­
pany, and agree to abide by the constitution and by-laws ap­
pended hereto, and made part of this proposal. 

This paper was started for signature among the em­
ployees about June 1; 1907, and the date of Oct. 1 fixed for 
the time of closing the charter and starting the association. 
At thi s time 340 names had been signed to the charter paper 
and the association thus fairly launched. 

The management of the affairs of the association was 
vested in a board of trustees consisting of a chairman and 
six members. The president of the association shall be 
chairman of the board of trustees and appoint three mem­
bers o f the board from the Officers' Association of the Ft. 
\Vayne & \ Vabash Valley Traction Company. The other 
three members of the board are chosen every November, 
by ballot , to serve one year from the first day of January 
next succeeding, and are elected from the members of the 
Relief Association. The. general manager of the company 
is ex-officio president of the association. Our present 
boa rd consists o{ a conductor representing the Ft. Wayne 
citv divi sion , a motorman representing the Interurban divi­
si~n and a motorman representing the LaFayette division, in 
addition to the general manager and three members of the 
Officers' Association. It is proposed to increase this board • 
of Ir to give other departments representation. 

It was deemed advisable to be conservative in respect to 
dues and benefits, the result being that dues were fixed at 
$0.50 per month, with benefits of $0.75 for each day, when 
disab led by acc ident. The period Qf disablement was lim­
ited to 120 days in any one year, and $0.50 for each day 
when disabled by sickness, after the first seven days, and 
fo r a period not exceeding 120 days in any one year. In 
case of a member's death a payment of $mo is made to the 
person or persons designated in the -application for mem­
bersh ip to receive the same. Dues are pain in advance by 
deducting them fr om the last pay check of each month, so 
that there is no trouble in making collections. 

The mernbership is limited to employees of the Ft. 
Wayne & Wabash Valley Traction Company over 16 and 
under 45 years of age, both inclusive, who _shall have been 
in the service of said company for at least one month. The 
entire management is in the hands of the board of trustees, 
which meets regula rly on the second Monday of each 
month, and whose officers are a president, vice-president, 
treasurer and secretary. No meetings of the association 
member s at large are deemed advisable, as they are so 
widely scattered a long the lines of the Ft. \Vayne & Wabash 
Valley Traction Company. 

It is the intention of the railway company that every 
cent paid into the association as dues shall be expended on 
account of r elief in sick , accident and death benefits. Hence 
no charges are made against the association for clerical 
services, printing, supplies or wages of men who have been 
relieved to attend meetings of the trustees. · 

Besides this relief work, and in connection with the asso­
ciation , reading, card and pool rooms have been established 
a t such division points as Ft. \Vayne, Huntington, Logans-
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port a nd L a F ayette, to which room s all o f the members of 
the associa tion are cordially welcomed a nd which a re a l­
ways occupied and apparently a pprecia ted. In addition to 
monthly magazines subscribed fo r by the company, a library 
has been sta rted whi ch consist s o f about 260 volumes. 

As the a ssocia tion w as started in O ctober , 1907, it has 
been in existence only e ight months. Its membership has 
increa sed from 340 to 500 r'nember s, a nd it has pa id out 
about $900 for sick, acc ident and death benefit s. 

The bl a nks submitted a re u sed to carry on the work of 
the assoc ia tion. T hey a re entitled : P relimina ry notice of 
applica tion fo r m ember ship, a pplica tion for member ship, 
notice o f r ej ection , notice of elec tion to member ship, m em­
ber 's certificate book conta ining constitution a nd by-law s o f 
the association, prelimina ry not ice o f disabl ement , disable­
ment notice, certificate o f a ttending phys ician, r eturn to 
duty card, data for death benefit a nd r elease on account o f 
death benefit. 

EMPLOYEES' MUTUAL BENEFIT ASSOCIATION 
Of The Fort Wayne & Wabaah Valley Traction Company 

RETURN TO DUTY CARD 

· · · · ·. · . . . · · ·. · .... 19 . ... 

• • • who h as been disabled since 
Na m e of Mem ber recovered 

..... • ... .. ..... 19 .. , recovered on .............. 19 .. , and will be 

able to.return to d ut v on .. ....... ............... 19 .. 
· Fi rst day able to retur n to duty. 

The above named rep orted for d uty on ........ · ............ 19 .. 

T he Medical Exam iner will f o rward this part direct to the person to 
whom foe m ember reports fo r d uty, who will r eturn t he same to the 
M edical E xamine r, withou t un necessary delay, a n d n ot later t han the 
Second day followin g its rece ipt. 

The issu e of O rder for Benefits depen ds upon t he prom pt han dling o f 
thi s Card. 

RETURN TO DUTY CARD 

EMPLOYEES' MUTUAL BENEFIT ASSOCIATION 

Of The Fort Wayne & Wabash Valley Traction Company 

CE RTI F ICAT E OF ATTENDING P HYS IC IAN 

Case ...... .. .. .... .... ......... . 
(Name of :\!ember. ) 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . 19 ..... . 
(Physician' s R esidence.) 

THIS I S T O CE RTI FY, That ................ .... .. was 
within my perso 11al knowledge during the period named, 
entirely unfit fo r t he performance of manual lakor, or of d u ty 
in ordinary b usiness occu pat ions, and had not at any time 
been so employed, from ............ 19 .... to .... ..... 19 . ... , 
and that during a ll of said period he was under my professional 
treatment. Case first seen by me .. .. ........ 19 ......... ,. 
Subsequently seen by me ............ . ................ . ... . 

( Here Insert the Several Dates.) 
Last time seen by me .. ...... . , ... 19. , . . . His disablement 
was the result of ...... ........ ................ as fo llows: 

("In jury" or "Sickness .") 
(If d isabled from sickness, give diagnosis below in fu ll. 

if from injury, give object ive symptoms in detail.) 

. . . . . . . . . . . . (At t~~di~~ .Phy.si~i;n· i ..... . 
Personally appeared before me, a .............. . ... .. in 

and for the count y of ...... , .. , and State of ................ . 
the above named ......... ... , ....... , ..... ,who being d uly 

(Att ending Ph ysician .) 
sworn, deposes and says that the foregoing statement is true, 
as he has reason t o know from perso 11al lwowledge. 

Sworn to and subscribed befo re me t his .......... day of 
.... , .... .. ... l <J ..... . 

:'-1. B. The attending physician is to make oath on ly to 
Facts within his personal knowledge. 

Certificate of Attending Physician 

Employees' Mutual Benefit Aaaociation of The Fort Wayne & 
Wabash Valley Traction Company 

NOTICE OF D ISABL EMENT 

DEPT . .... . . ..... .. . 

Notice sent from . . . . . . . . . . . .on ........ . ... . 190 . . . . . 
Na m e and I 

Occupation f · · · · · · · · · · · · · · · · · · · · · · · · · ··· · · · · · · · · · · · · · · · · · · · · 
Div. D ept . and I 

Location I · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · 
Cert. I R eported / First day full I 
No. I . . . . . . . . . . . . ~ r ~~:r \ · · · · · · · · · · · l 90 · · time n,ot made i ..... . 

ASi~r t .................... R esidence ............ .. ..... . ......... . 

Signature and Title of I 
P erson Reporting I · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · 

No. 1 Forward to Secretary of Employee•' Mutual Benefit Aaaociat ion 
Duplicate Sent to Medical Examiner, Dr .. ... . .... .. .. . 

NOTICE OF DISABLEMENT 

Statements Made to the Medical Examiner 
by the Applicant 

·what is your name (in full) a nd r esiden ce? ....... • .............. . ....... 
When were you born' .. , ........ .... . .............. ...... .. ......... . 
Sin ce what date have you been in continuous servicer ........... , .... , ... . 
Have you ever been examined for employment in the service ? If so, 

where and when? ... .. , .. , . , ..... , .. ... . . . .. .. ....... ... . . ..... , 
Have you been a member of the Employees' Mutua l Benefit Association 

befor e? ............................. .. ................. , ...... . 
Are you single or married' ............ ... . ............... .. ..... .... . 
What is the name of your wife (or husband)? ........................ .. . 
W ha t a re t he names and ages of your child ren , and of grand-children whose 

paren t s a re not li v ing? (Give n ames of living children first; following 
this, give names of child ren of deceased children, each respect:vel y 
in t he fol lowing fo rm: " Child ren of ........ ......... , deceased , etc.") 

What a re t he names of you r par ents: If eith er not li v ing note "deceased," 
and state age at, and cause of, death? .............. . ......... ..... . 

What a re th e names and ages of your brothers a n d siste1s now living? ..... . 

........ dayof .......................... .. l .. . Age ..... .. .. .... yea rs 
Since ........................................ 1 ..... . 

Fat her ...................................... .. ........... , .. ······· 

Mother .... ................. . ...... . ........... . ................... . 

STATEMENTS MADE TO THE MEDICAL EXAMINER BY THE 
APPLICANT , 

Medical Examiner's Certificate 

Name of applicant (Christ ian name, or names in full) · . . . . . . ........... . 
Sex ............................... Intelligence .. ............ .. ... ... . 
General D evelopment. Height. Weight . Chest Measure . Abdominal 

measure, erect ...................................... .. . 
Color o f hai r . Complexion. Eyes. Specia l senses ........... ........... . 
Head and face. Abdomen and groins. Spine and joint s. General surface . 

( a. Number and character of pulse beats ........ ............ ... . 

H eart 4 :.· ::~::~t:~7~: ~~~~s. : : : : : : : : : : : : ·: : : : : : : : : : : : : : · : : : : : : : : : : : 

Lun gs {Lt ~;;!;?n~~~c:~~~a:c:t~~ ~~ :r~~~'.~~t:i~~~::::: : :::::: ·.:::::::: ·.: 

c . Auscula tion ............ ...... ...... , .................... . 
KiJne,s a nd Bladder ............................................... . 
R emarks : Cachexiae, temperate, e t c ................................... . 
Opinion of applicant' s stat em ents after physica l examin ation ............. . 
O pinion as to applicant 's chance of longevit y ........ .. ................. . 
Vacc inated by Medical Examiner (yes or n oJ .......................... . . 
If applicant i s physically d isq u a li fied, state cause ...................... . . 

. . . . . . . . . . . . . . . . . . . . . ................. feet .................. inches 

................................... lbs ................... . ......... . 
. .. , .............................. inches (full inspiration) 
...... . .... . ...... inches (full expirat ion ) ...................... inches 

I Certify , That I have carefu ll y examined the applica n t nameJ herein, 
and that the above is a correct desc rip t ion o( hi s physical cunJ itiun, and I 
hereby r t'comm end the t .. ... approval of thi s application . 

P lacf' a nJ date of examina tion .......... .......... .... ........ 190 .. 
:J:If a ppl ieant is physically d isqual ified write "dis" befot e approval. 

. ....... .. ............... Medical Examiner. 

0 Note a nswer below each a ilment. 
t Note " yes" or " no," and if "yes" give full padicula rs on right hand 

back of applicat io n. 
Medical Examiner•~ l\-rtificate 
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THE MERIT SYSTEM OF DISCIPLINE* 

BY FRANK H ARDY 
Superintenden t of t he For t W ayn e & W abash Valley Tract ion Company 

The merit system consists of a debit and credit account 
with each employee kept in a book ruled fo r that purpose 
or in alphabetical fi les. An employee's violat ion of rules 
is charged against h im by a certain numbe r of demer it 
ma rks, the number depending upon the seriousness of the 
offense. As an offset aga inst these demerit marks, he is 
enti tled to receive a certa in number of merit marks fo r 
ac ts considered worthy of recogni tion or for a clear record 
fo r one month. Every six months a cash prize is given 
to the motorman a nd conductor having the best record. 
Employees a re allowed to examine their record at any time. 
W hen an employee 's demerits ex ceed merits by 100 the em­
ployee is di scharged. 

T he obj ects of the merit system a re to avoid a loss of 
wages by persons employed and suffering to those dependent 
on their earnings; and to encourage employees in the fa ith­
fu l and intelli gent per fo rma nce o f their duti es. 

The Fort Wayne & \Vabash Valley T raction Company 
has a li st of violations of rules and the number of demerits 
imposed; also a li st of meri_to rious acts wi th number of 
merits g iven fo r each .. T his li st is posted on all bullet in 
boa rds. E mpl oyees a re noti fi ed when they receive merit 
or deme ri t marks on a blank fo rm used for thi s purpose, 
g ivi ng date, Jime. number of charge, number of merits or 
demerits given. If necessa ry a letter is wr itten calling 
attention to the offense and the course the employee should 
have fo llowed. \ i\T hen an employee receiyes a merit and 
demerit bla nk thi s informat ion is posted on all bulletin 
boa rds as a not ice to trai nmen. 

\ Ve have a mer it boa rcl or court of inqui ry, whi ch meets 
once a week, composed of the general manager , superin­
tendent of t ransportat ion and all loca l superintendents. I t,, 
purpose is to inves tigate, produce evidence and pass judg­
ment on a ll violations of rul es or mer itor ious acts. The 
minutes o f the meetings of the merit boa rd a re kept as ~ 
pa rt of the records of the merit system. 

O ur reason fo r having a li st of ;iolations and meritoriou:i 
ac ts open to employees is, that when a notice is posted 
tha t an employee has received ma rks fo r a violation, no one 
but the man receiving them knows to whom they apply. 
T he employee who received marks will not be humiliated be­
fo re the other employees, but each will know that some 
employee has received ma rks and the reason therefor. T hi s 
will not only di scipline the man in question, but al so bene­
fit the others by wa rning them of the offense and causing 
them to guard against it. 

If the company makes a new ru ling attention can be 
called to the fact very quickly by showing and imposing 
demerit marks on its violation. If the li st o f meri ts and 
demerits is always before an employee it wi ll aid h im in 
his work by showing him right from wrong. 

The merit board meets on each Monday to act on all 
cases of the preceding week. T he advantage of such a 
board is very evident. Many times the h igher official in­
sists on hiring the employees, a fraid to ri sk the judgment of 
the lowe r officia ls, yet he will place this employee under a 
petty, perhaps tyra nnical, officer. A t least the la tter will 
be part ial, for any one in charge of men wi ll have h is likes 
and dislikes and favo rites will receive more than their due. 
Hmvever impartially the offici al may t ry to administer di s­
cipline, hi s reason ing of the case will he in behalf of the 

* Abst ract of paper read before t he Toledo meeting of the Central 
Electric R ailway Associat ion May 26, 1 908. 

favor ites, a lthough he may be unconscious of the fact. 
If the lower offi cial makes a grave mistake in discipline 
and his superior corrects it the subordinate loses prestige 
w ith the employee and di scipline has been destroyed in­
!:> tead of created. How often the general manager believes 
that the motorman, conductor or other employee is right, 
yet ca nnot t ake his side openly, for if he does the superin­
tendent completely loses cont rol o f the men, as a ll cases 
of di scipline would then be appealed to the general man­
ager. T h e merit boa rd overcomes th is, as all employees are 
permitted to show in writing why they should not receive 
demerits and may ask the merit board to reconsider if 
dissati sfi ed with its ruling. A nother advantage is that the 
men on a ll divisions receive the same treatment. A great 

• many t imes a super intendent brings to notice violations on 
other divisions which have been overlooked. In this way 
the service on each division receives the benefit of the ex­
perience, knowledge and the a ttention of all the division 
super intendents. 

Some of the advantages of the merit . system are that it 
is fai r both to employees and company; points out the right 
from wrong; is an incent ive to do r ight ; picks out the good 
men from the bad; and if handled ca refully w ill defea t 
unionism, for unionism comes fro m the agita tion o f wrongs 
real and imaginary. If men believe that they are receiving 
just treatment; that their record is what they make it and 
that their services are appreciated, it is hard to produce ill­
fee ling or fricti on between employer a nd employee. The 
system teaches trainmen to be courteous, accommodating 
and careful and creates a better feeling between manage­
ment and employees. U nder the old system if a man is to 
be di sciplined he is generally excused fo r a cer ta in leng th 
of time. This means so many doll ars lost to him and his 
family. It is true that this w ill touch hi s fee lings, but nine 
cases in ten he is farther away from the ma nagement and 
his di sposition toward the company is an ill one. If this 
same man does a meritorious act which saves the company 
hundreds of doll a rs, the company cannot reward him bv 
giving him a hundred dolla rs. All it ca n do is to thank hin;. 
In other words, under the old methods of discipline the em­
ployee gives doll a rs for thanks, which is not a fa ir exchange. 
U nder the merit system the employee get s merits for thanks 
and demerits for discipline, which is a fa ir exchange. 

The story of discipline is an old one and perhaps this is 
why it is often conside red lightly. Very few operators can 
say they are absolu tely satisfied with thei r system of dis­
cipline. U nder the old method men were handled with 
varied success owing to the fact that some operators gave 
di scipline much thought and careful attention, while others 
paid little attention to the subj ect. T he same is true of the 
meri t system: if it is put in use and then expected to run 
itself without a thought or without care ful supe rvision, 
it will fa il. Most cases of fa ilure can be traced to the fact 
that it has not h ad proper attention a nd that discipline has 
been administered by an individual instead of a merit board. 

T his system was fir st tried on the interurban division 
of th is company and was put into effect on May 1, 1907. It 
has proved such a success that it was adopted for all of the 
city systems on J an. 15, 1908, after which date all train 
and car men on all divisions were subject to its control. 

The Superintendents' Association was formed Dec. 30, 
1907, and when the merit system was adopted on Jan. 
15, it was decided to have the Superintendents' Association 
fo rm the merit board for passing on all cases subject to 
merits and demerits. The following bulletin , which is self­
explanatory, was issued at the time this system was put into 
effect: 
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NOTICE. 
Better to promote the interests of this company and em­

ployees and at the same time discipline such employees on 
their individual performance, a change will be made in the 
method of di scipline on Jan. 15, 1908. 

First. The new method of discipline is what is known as 
the merit system and is introduced with the belief that it will 
be a benefit and that it will meet with the approval and cordial 
co-operation of all concerned. 

Second. The objects to be obtained under the new system 
are: A. To avoid a loss of wages by persons employed and 
suffering to those dependent upon their earnings. B. To 
stimulate and encourage employees in the faithful and in­
telligent performance of their duties. 

Third. Under this system a certain number of marks will be 
entered against the record of each employee for violation of 
rules, etc., instead of suspension as form erly. The discipline 
committee of the superintendents' association will administer 
such discipline. This discipline committee to meet on Monday 
of each week at the office of the superintendent of transpor­
tation. 

Fourth. Where demerits are given for unsatisfactory service, 
it is logical that merit s should be given for good service and 
merit marks will be credited on an employee's record when­
ever possible. 

Fifth. There will be a motorman's prize of $25 and a con­
ductor's prize of $25 for the motorman and conductor having 
the best record at the end of six months. If more than one 
conductor or motorman have an equally good record at the 
end of six months, the prize will be divided equally among 
them. The first prizes will be awarded on July I, 1908. 

Sixth. Each employee will be not ified in writing of any 
favorable or unfavorable entry aga inst hi s r ecord, the reasons 
therefore, and the number of marks given. If any employee 
feels that he has been unjustly awarded demerit s he will be 
given an opportunity to present his ca se in writing to the 
discipline committee at its next regular meet ing, at which 
time his case will be reconsidered and a correction of record 
made if considered necessary and prop ~r. 

Seventh. Whenever merit or demerit marks are given, a 
notice will be posted sta ting how many marks have been 
given and on what charge, but omitting name, train or car 

· number. 
Eighth. When an employee's demerits have reached th e 

number of 90, he shall be called in by the superintendent, duly 
cautioned and advised th at when his demerits amount to mo 
he will be dismissed from the se rvice. 

Ninth. Employees will be permitted to examine their record 
at any time upon application, but no employee shall be per­
mitted to see the record of any other employee. 

Tenth.-All employees affected by this system of disciplin e 
shall start on an even basis, that is, without merits or demerits . 
APPROVED: 

General Manager. Supt. Transportation. Local Supt. 

----♦··----

MEETING OF THE CENTRAL ELECTRIC RAILWAY 
ASSOCIATION 

The Central Electric Railway Association held its regu­
lar meeting, the last until fall, at the Boody House, Toledo, 
Ohio, on Tuesday, May 26. The date for the meeting was 
changed to Tuesday from the regular time of Thursday in 
order to a void conflict with the duti es of members incident 
to the expected heavy traffic on D ecoration Day. 

After President F. D. Carpenter called the meet ing to 
order and the minutes of th e previous meeting were read, 
Mr. Carpenter, as chairman of the committee of Ohio rail ­
way officials appointed to consider th e subj ect of uni form 
rules, r eported progress. The committee is cooperating 
with a committee of officials of electr ic railways in Indiana, 
appointed at a conference with the Indiana Railroad Com­
mi ssion, to formulate uniform rules for th e operation of 
trains and to govern maintenance of way employees. The 
la tter committee has sent rul es on these subj ec ts to the 
companies in Indiana for consideration. These rules wi ll 

be taken up at a nother confer:ence with the members of the 
Indiana Commi ss ion. 

COMMITTEE ON CLAIMS 

The report of th e committee on claims, presented by Ellis 
C. Carpenter , the chairman, outlined a systemati c method 
of prese rving in the office of the secretary of the associ a­
tion an index record of claimants for damages similar to 
that advocated by the A merican Street & Interurban Rail ­
way Claim Agents' Association. A n abstract of the recom ­
mendations of the committee, which were adopted by the 
association, follows: 

That cards be printed for the use o f the variou s companies, 
showing name, residence and a short personal description of 
claimant, together with the name of hi s attorney and attending 
physician, these cards to be used by the various companies in 
reporting claimants who may have a claim of $roo or over , and 
others if there should be any reason to think they should be 
reported; the claim departments of the various companies to 
forward these cards to the secretary of the Central E lect ri c 
Railway Association, to be kept in his office. 

When a claim is made against any company, about which 
information is des ired, the company will communicate with the 
secretary of the associat ion. If there is any record of the 
claimant on file the secretary will notify the inquiring company, 
to whom it may apply fo r additional information. 

Should the secreta ry fi nd that he has more than one report 
upon a part icular person with the same or similar name, he wi ll 
immediately notify each company making the report. 

This will, in effect, make the secretary's office a clearing 
house for information regarding claimants and the more nearly 
complete his records can be made the more benefit they will 
be, for none of us knows just when a fake claim is to be 
made. 

We further recommend that this plan be enlarged upon by 
permitting other corporations, not members of the association, 
to become associate members for the purpose of reporting and 
securing in for mation rega rding claims and claimc111ts. A small 
fee should be paid by the associate members to cover expenses 
incident to this work. 

\Ve would further recommend that the claim department of 
each company report to the secretary all claimants since J an. I, 

1907. 
MILEAGE BOOK 

\V. S. Whitney, of the Ohio Electric Railway, in speaking 
of the report of the committee appointed at the previous 
meeting to consider the question of the existing mileage 
book, said that the new book which the committee recom­
m ends will provide for transportation for 1000 mil es for 
$17.50, redemption of any unused portion to be made on 
agreement for deduction at the rate of 2 cents a mile for the 
used portion. Tlie report of the committee, which provides 
for the issue of "Central Electric Traffic Association Inter­
changeable Mileage Tickets,'' was adopted. The committee 
was continued, with instructions to cooperate with the 
chairman of the Traffic Association in settlement of the 
details of form and color of book to be u sed. A mong the 
conditi ons on which the mileage book wi ll be issued , in ac­
cordance with the report of the committee, are the fol­
lowing: 

It is good for bearer or bearer and party. 
It is limited to one year. No detachment will be made for 

less than S miles. One hundred and fifty pounds of legal bag­
gage, not exceeding $roo in va lue, will be checked free on thi s 
ticket for each adult passenger. 

NEW MEMBERS 

The following new members were elected: Charles H. 
. Hubbell. acting auditor Todelo & Chi cago Interurba n Rail­
way; A. J. Purinton, general manager Toledo & Chi cago 
Interurban Rai lway; George S. Henry, traffic manager In­
dianapolis & Cincinnati Traction Company; Stanley \V. 
Midgley, Curtain Supply Company, Chicago; G. F. Faber. 
general superintendent \Veste rn O hio Ra il way; Charles E. 
Sawtell e, Tool Steel Motor Gear & Pinion Company, Cin-
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cinnati; \V. K. Morley, ·general manager Grand Rapids, 
Grand Haven & Muskegon Railway; T. J. Hayden, Rand, 
McN ally & Company, Chicago; A rthur E. Duclos, Massa­
chusetts Chemical Company, · Chicago; E. B. Lincoln, gen­
e ral manager M uncie & Portland Traction Company. 

DISCUSSION ON M R. DENNEEN'S PAPER 

Considerable discussion followed the reading by Francis 
S . Denneen, Ohio Brass Company, of his paper on "Insula­
tion of High Tension Transmission Lines," which is ab­
s tracted elsewhere in this issue. 

G. H. Kelsay, superi ntendent of power of the Indiana 
Union Traction Compa ny, inquired whether the same insu­
lator should be specified fo r iron and wood pins. 

Mr. Denneen a nswered that h e would specify a n insulator 
suitable for an iron pin whether it was to be used for iron 
o r wood. In case of puncture the discharge would probably 
be heavy enough to sh ow immediately. T he heat generated 
would probably cause the insulator to break or to fl y into 
pieces a nd the defect would be appa rent to an inspector. 
l\Ir. De nneen had heard of ve ry few ca ses of puncture. 
W here a n insulator fa iled it was usually by discharge down 
one s ide which would sha tter the insul ator. M r. Denneen 
explai ned how punctures we re proclucecl. The dielectric 
ha s capacity to withstand a certa in shock or blow a nd if 
t he wave of current is abrupt or heavy th e dielectric cannot 
adjust itse l f and a puncture occurs. \ Vhere the rise in 
current is slow the current wi ll fla sh over rather than punc­
ture. 

F. J. J. S loat, of the Ohio E lectric Rai lway, asked 
whether the r es istance of the insulator would be reduced if 
t he g laze were left off the top. Mr Denneen a nswered 
that in good porcelain there is no absorption of moisture 
and hence the exposed surface is not a source of danger. 
1<.cd ink is used as a test for absorption. 

REPORT OF STANDARDIZATION COMMITTEE 

The report of the standardizati on committee was read by 
the chairman, R. C. Taylor, of the Indiana Union Traction 
Company. The report states in part: 

At a meeting of the standardization committee, it was the 
opinion of the members present that thi s committee should be 
enlarged, as it has been difficult in the past to get a majority 
of the commit tee toge ther, and in consequence the work of the 
committee during the current year has not been as effective as 
it should have been; and we therefore respectfully suggest to 
the pres ident that the following names be added to thi s com­
mittee: Ira Schofield, T oledo & \Vestern Railroad; Vv. C. 
Ralston, Cleveland, Southwes tern & Columbus Railway; Lee 
\V . Jacques, Fort \Vayne & \Vabash V all ey Traction Company; 
J-1. D. Murdock, Indianapoli s & Loui svi lle Traction Company. 

In order to fa ci li tate the work of this committee, it was fur ­
ther decided to hold regular meetings on th e third \Vednesday 
o f each month alternately at the neares t access ible location to 
the cities at which the various member s of the committee are 
located. 

It is urged on the man agers to see that their subordinates 
in terested in thi s work attend every one of thes e meetings, as 
we consider that the work accomplished in the past , and the 
st ill greater work to do, is of sufficient importance to warrant 
th e most earn est and persi stent work on the part of all the 
members of th e committee. 

It was fur ther decided by the members of the committee 
present that the next subj ects for consideration and r ecom­
mendation are : Stand ard height of draw bar for interurban 
cars, and standard fo rm of car coupl er. Th ese two subjects 
require the settlement of standard height of car floor and 
standard height of bumper. 

In connection wi th thi s subj ect the committee has in its 
possession, and has examined, drawings very kindly submitted 
by the l\icConway & T a rley Company, Pittsburg, manufacturers 
o f the J ann ey M. C. B. coupler; W . T. Van Dorn Company, 
Chicago, manu facturers of th e V an Dorn draw bar and 
coupl er ; the Ohio Brass Company, representing the Tomlinson 

automatic "car coupler; Washburn Steel Castings & Coupler 
Company, Minneapolis, manufacturers of the Washburn auto­
matic traction coupler. 

A modification of the M. C. B. coupler is being developed by 
Mr. Gibbs, one of the members of your committee, and it has 
been decided before making definite recommendation as to a 
standard form of car coupler for interurban cars, to issue a 
data sheet to the members of this association to be filled in 
and sent to the committee, and it is hoped that a ready and 
prompt response will be made to these inquiries. When this 
information has been received and tabulated an opportunity 
will be given the manufacturers to present the merits of their 
couplers to the committee. It is the wish of the members of 
the committee present to solicit the hearty co-operation of tl; e 
members of the as sociation in its work, which, as we all realize, 
is of such far-reaching importance to the association. 

DISCUSSION OF MR. HARDY'S PAPER 

The paper on "Merit and Demerit System of Discipline,'' 
published elsewhere in this issue, was read by the author, 
Frank Hardy, superintendent of the Ft. Wayne & Wabash 
Valley Traction Company. 

L. K. Burge, general superintendent of the Lake Shore 
E lectric Railway, asked how much time and money were 
required to keep the records necessitated by the system. 

Mr. Hardy r eplied that the merit board had greatly sim­
plified its work a nd that the clerical work was not exces­
sive. The minutes of the meetings, which seldom last over 
two hours, are taken by a stenographer. A code is used 
in making the entries of records. 

H. A. Nicholl, of the Indiana Union Traction Company, 
asked whether trainmen appear in person before the board. 

Mr. Hardy said that after the board considered a case 
the employee could appeal in writing, and that in only one 
instance si nce that system was started had a man appeared 
personally before the board. 

\V. R. \V. Griffin, general superintendent Rochester Rail­
way, of Rochester, N. Y., said that that company had ap­
plied the merit system to IIOO men for three years. Spe­
cific penalties are provided for almost every imaginable 
offense. When discipline is demanded cases are reported 
to the superintendent of transportation, who determines the 
number of demerits to be imposed, if any are required. 
Not ice of demerits is sent to the employee, who is obliged 
to acknowledge r ece ipt and is allowed 10 days in which to 
make a r eply. On noti ce of appeal the company investi­
ga tes the case. O nly cases of discharge are carried past 
the supe rintendent of transportation and in such instances 
the executive board of the union directs the appeal. Bulle­
tins are posted at the end of each month giving the causes 
of demerits and the total number of demerits charged 111 

each class, but names of employees are not published 111 

these lists. Notice of the standing of each man is sent to 
him every six month s. The entire time of one person is 
required to keep the records, and pa rt of the time of an­
other. A n advantage of the system is that the heads of 
departments a re not called upon to spend a great . deal of 
time in interviews with employees. 

C. D. E mmons, general manager of the Ft. Wayne & 
Wabash Valley Traction Company, said that the local news­
pape r s had published accounts of the system and that the 
public is so much interested in its operation that the people 
report cases. In illustration o f the statement that the sys­
tem enables the company to recognize meritorious acts Mr. 
Emmons said that a motorman on an interurban car noticed 
a child approaching the track. The child started across 
a nd the motorman stopped his train just as it reached the 
child. He believes that fair judgment of the value of em­
ployees is gained by this method. 
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OTHER PAPERS READ 

T he papers by John F. Ohmer, president Ohmer Fare 
Register Company, on "Tickets,'' and by H. E. Vorclemark, 
a uditor Ft. V/ayne & Wabash Valley Traction Co mpany, 
on "Employees· Mutual Benefit Associa tion," were then 
reacl. They are printed elsewhere in thi s issue. 

Several of the members went to see a car of the T oledo 
Urban & Interurban Railway which is equipped wi th th e 
latest type of truck manufactured by the Curtis l\fotnr 
Truck Company, type J 6984. S ix tru cks of this type have 
been built by the Curtis Motor Truck Company fo r thi ;; 
road. The truck a ttracted much atte ntion. 

The next meeting will be held at Indianapoli s on Sep­
tember 24. 

----♦··----

CENTRAL ELECTRIC TRAFFIC ASSOCIATION 

A nnouncement is made that the following companies have 
agreed to meet the expense of establishing the Central E lec­
tric Traffic Association, beginning on June 1: \Ves tern 
Ohio Raitway, Lima, Ohio; Columbus, Delaware & Marion 
Railway, Columbus, Ohio; Columbus, Marion & Bucyrus 
Railway, Delaware, Ohio ; Indiana Union Traction Com­
pany, Anderson, Ind.; Chicago, South Bend & Northern 
Indiana Railway, South Bend, Incl. ; Ft. Wayne & W abash 
Valley Traction Company, Ft. Wayne, Ind. ; Ft. Wayne & 
Springfield Railway, Decatur, Incl. 

----♦·----

HOW BEST TO MAINTAIN TRACK ON A NEW GRADE* 
BY WILLI.Al\! Sl\I ITH, Section Foreman 

One of the problems in track const ruction ts th e best 
method of maintaining tracks on a new grade. The grade 
should be solid and well drained. If possible it should have 
been in place one year. The foundation of a fill should be 
so wide that it can be solidly packed by driving over it. 

The cuts should be wide enough to allow a sufficient ditch 
on either side to carry all surface water. If it is not pos­
sible to maintain open ditches, drain tile sho~ld be used, as 
the surface of the track depends "wholly upon the solidity 
of the subgrade." All persons having charge of tracks 
should realize that the first thing to do is to dig ditches, 
and the second is, to dig them deeper. A ditch I ft. deep 
makes your track I ft. out of water, and 2 ft. deep I ft. 
more out of water. A ll springs should be tiled. 

In laying track on new grade nothing but the best timber 
should be considered good enough fo r ties. The $train on 
the ties on new grade is 50 per cent greater th an on old 
g rades, as it is a n impossibility to maintain the track in a 
perfect condition, and eve ry jolt or s ide swing of a car 
causes ext ra strain on the spikes. T herefore, soft ties have 
no place in a track on a new g rade ,vherc high speed is 
maintained. If possible use old rail on new g rades for 
18 months to 2 years, then replace it wi th new steel. In 
doing thi s we would save our new rail and could maintain 
a mu ch smoother track, as the old rail would prevent sur-
face bends. ,.., 

After the grade I consider the ballast the next important 
facto r. All track should be placed upon at least 10 in. of 
good clean gra vcl. Experie nce teaches me that 6 in. of 
ha llast is not suffi cient , particularly on new or soft g rades. 
In soft or springy places it is a ve ry good idea to use 
cinders for fir st ballast especially, as it wi ll make a good 
bed for the top ballast. In all new a nd so ft g rades it is best 

• Abstract of Topic Talk ];<."fore th e May 20 m eeting of the Fort \Vayne 
& Wabash Valley Traction l'.) tnpany' s Maintenance nf W ay llepa rtm cnt 
a t Logansport, Ind. 

to use a g ravel o f medium size with not too much sa nd. 
A vo id anything like qui cksa nd · or loam tha t washes witil 
any li ttle rain. 

No section -ga ng of less than eight men should be ex­
pected to keep more than six miles of track in good repair, 
especially in the spring a nd summer seasons, on new grade . 
Ne w track cliffers from track that ha s been in se rvice from 
five to ten years in va rious ways. T here arc no tic renewal s 
in the fo rmer, but to take the place of tie renewals we 
have new grades settling cont inually, ancl instead of taking 
up a joint here and maybe a quarter mile yonder, we must 
rai se hundreds o f feet of track "out of surface" from 2 in. 
to ro in. Then in a couple o f weeks we must go ove r thi5 
work aga in in the same manner. On t rack where there are 
a g reat ma ny fills we mu st hurry the work at other places 
to get ready tu go to another fill. Our ditches should be 
kept clean and our ba nks in repair. \ \ ' e must watch our 
bridges and cul verts, put in sewer tile and do a great deal 
of outside work, such as assisting in hauling gravel with 
work tra in to ra ise our fill s, clean our cuts and haul dirt 
to widen banks, a lthough dirt taken out of cuts and ditches 
goes on our banks in fill s. 

I will not try to tell any foreman how to tamp hi s track. 
as almost every one has a system of his own. My plan is 
this: Tamp each tie firmly from end of tie to a point 
about 17 in. inside of rail on each side of track, leaving 
a space in center of ties not firmly tamped, to be fille d 
simply with loose gravel or such ballast as I may be using. 
As the center of the grade naturally is the most solid, I 
believe this a good cure for "center-bound" track. After 
all, no matter how well built the track may be, it takes 
eternal vigilance, good judgment and plenty of hard work 
on the part of the section men to keep the track in running 
order. \Ve must learn our weak places, keep them in 
mind and watch closely that they do not "get away" from us. 

----♦·----

CORRESPONDENCE 

CHICAGO & NEW YORK AIR LINE 

Editors STREET R AILW A Y Jou RNAL : 

In view of the discussion in the daily papers of th e plans 
of the Chicago & New York A ir Line, and the association 
o f my name with that proj ect , I should like to state my con­
nection with the company. I was employed simply as ch ief 
engi nee r and general superintendent of the Co-operat ive 
Construction Company, to build and equip the line, a nd have 
had nothing to do with the finan cial or promoting end of the 
proposition , nor have I advised anyone to inves t any money 
in the undertaking. 

Five hundred and twenty-s ix thousand dollars were di s­
bursed through my nffice a t Laporte, Incl. Duplicate monthly 
o.ta tements. vouchers and tria l balances covering this 
amount are in my possessio n and may be seen by the 15,000 

stockholders at their pleasure. For the balance of the vast 
sum subscri bed they must go higher up. 

I stopped work on the mai n line last December fo r want 
of fund s and resi gned soon thereafter. The Laporte offices 
a rc closed and a $ 40,000 C(juipment is lying idle. 

BLAKE A. ::\IAPLEIJOl<Al\I. 

----·•·- ---
It is reported that the Crand I sland Railroad Company 

has placed a contract with the St . T .ouis Ca r Company for 
several stea m motor cars of the \Vagenhalls type for opera ­
tio n over the crn11pa11y·s St. _f ,)sr;i 11- l l ig·hland line. 
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THE NEW DOUBLE-FLOW TURBINES AT THE BRUNOT 
ISLAND POWER PLANT t PITTSBURG 

An unusual opportunity fo r compari son o f the effect of 
the steam turbine upon powe r plant developmen t is a f­
fo rded in the rece nt increase of capacity of the Brunot 
I sland sta tion of the P ittsburg Railways Company, by the 
installat ion of steam turbines of the new double-flow des ign , 
recently perfected by the Westinghouse Machine Company. 
T he Brunot I sland plant is a mixed service plant, supplying 
power to both the P it tsburg and Allegheny street ra ilways 
and a lso a la rge part of the lighting fo r the same district. 
It was orig ina lly designed fo r eight I 500-kw reciprocating 
eng ines, but after the initial installa tion of fi ve units o f thi s 
size a change was made to turbines, and in the spa ce left 
fo r 4500 kw, 18,000 kw in turbines have been placed. T he 
boiler equipment consisted o f 20 Babcock & Wilcox water­
tube boilers, each of 500-hp capacity. For the extension, a 
new boiler house is being erected parallel with the present 

pumped from the intake tunnel, which extends the length 
of the power house basement at one side of the foundations. 
T he discharge from the condensers is through a similar 
conduit , pa ra llel to and above the intake tunnel. As the 
water level in the Ohio River during times of flood is 
occas ionally a s much as 28 ft . above the tunnels, special 
provisions were necessary to guard against flooding the 
condensers. This has been accomplished by means of an 
adjustable gate in the intake tunnel leading from the screen 
house to a la rge central well in which the water level may 
be mainta ined at will at the desired point irrespective of 
the flood level. 

An excellent ex ample of the small foundations required 
fo r steam turbines is furni shed in the design adopted at 
B runot I sland ; each unit rests upon reinforced concrete 
pla tes supported entirely by six reinforced concrete columns, 
thus g iving ample space a round the condenser, which 
could have been placed entirely within the turbine founda­
t ions had thi s been necessary. It may be interesting to 

THE NE W DOUB LE-FLOW T U RBINE AT THE BRUNOT I SLAND POW E R STAT ION 

building and will contain 16 400-hp Babcock & Wilcox water ­
tube boilers, all equipped with the \Vesti nghouse new model 
Roney mechanical stokers. T he boilers w ill , like those of 
the original installation, be arranged in pairs, discharging 
gases into eight independent stacks of 7 ft. internal diameter 
and 250 ft. high. 

The new turbine equipment consist s of one 3000-kw and 
th ree 5000-kw double-flow units, which are arranged axially 
crosswise o f the engine room. The 3000-kw unit is in 
place and has been in operation for nearly one yea r , while 
the la rger units are in course of erection. The condenser 
of each unit, which is, together with it s pumps and aux­
il iaries, located in the basement between the tu rbine founda­
tions, is of the A lberger cent r ifugal j et type and connects 
with its turbine through a short direct exhaust duct. T he 
circulati ng and discharge pumps for each condenser are 
mounted in ta ndem in each case and driven by a single 
\Vestinghouse compound single-acting engine. A steam­
driven, two-stage, dry-air vacuum pump is provided fo r 
each unit. The injection water fo r the condenser s is 

state here that the concrete employed to construct a founda­
t ion fo r one of the I 500-kw cross-compound engine units 
would be sufficient to build the four foundations required 
by the 18,000 kw in double-flow turbines. 

T H E DOU BLE-FLOW TURBI N E 

T he double-flow principle, as embodied in the large 
machines just installed at Brunot Island, is essentially a 
modern development brought about entirely by considera­
t ions of the requirement s of mechanical construction. It 
is not without precedent , as the original Parsons turbine, 
constructed in 1880, was of the simple double-flow type, and 
in modern hydraulic practice the double-flow principle has 
been very la rgely employed to produce a rotary element 
running in perfect ax ia l equilibrium. It has also been used 
in exhaust steam turbines. In the latter the Westinghouse­
Parsons des ign consists of two identical Parsons turbines 
placed end to end, taking steam at the center and exhausting 
a t both ends. As the two elements are identical, and the 
steam flows through them in opposite directions, the axial 
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thrust of the steam on the blades due to the difference of 
pressure between the inlet and outlet of each element , is 
exactly the same in both sections, so that perfect steam , 
balance under all conditions of pressure, vacuum and load, 
is obtained without the use of dummy or balance pistons. 
As this low pressure design of turbine is intended to utiliz e 
all the exhaust steam from a non-condensing reciprocating 
engine, it is possible to tie the engine and turbine togeth er 
electrically, thus making the use of a governor on the low­
pressure turbine unnecessa ry. 

In the high-pressure double-flow turbine an impulse wheel 
of large diameter is also used, and is mounted a t the center 
of the rotor, as shown on thi s page, and se rves in a capacity 
closely analogous to the high-pressure cylinder of a triple­
expansion reciprocating engine. Among the advantages 
claimed for this arrangement, including the double-flow 
principle, are: 

(I) Large reduction in bulk and in weight of individual 
parts to be handled in assembling, as a result of increased 
speed permissible, due to reduced span between bearings; 
low-pressure section in two parts, opposed in position, re­
sulting both in axial equilibrium and permitting the use of 
low pressure bbding of moderate length. 

( 2) Rotor cylinder not exposed to high-pressure and high­
pressure steam; maximum pressure encountered about 75 lb. 

(3) Only one balance piston is required-thi s of mod­
erate diameter. 

(4) Impulse element best adapted to high-pressure and 
superheat and well suited to the dimensional scheme. reduc­
ing the shaft length nearly 50 per cent. 

( 5) Exhaust connections passing through bed plate in 
two sections; largely reduced in size, due to divided flow. 

Steam enters the turbine through a flanged opening in 

SECTIONAL \ ' IEW OF ORIGINAL LOW-PRESSURE DOUBLE-
FLOW DESIGN 

the lower half of the casing, from which it is piped directly 
to nozzle blocks. For convenience in illustration, one of the 
nozzle blocks is shown in section at the top. The steam 
expands in suitable nozzles and impinges upon the impul se 
blades, then enters the impulse wheel chamber, and is dis­
tributed evenly a round the casing so as to enter the inter­
mediate Parsons section of the turbine, around the entire 
periphery of the rotor. As in the single-flow turbine, the 
steam then divides a long two separate paths, one-half 
entering the le ft section of the low-pressure Parsons blading 
and the other ha! f passing through the interior of the rotor 
shell which form s the co nnecti ng passage to the remaining 
low-pressure bladi ng. T he steam then passes into the ex­
haust connections and to the condenser. 

As the same pressure exists on both sides of the impulse 
wh eel disk, thi s is not subj ected to any encl thrust a nd 
requires no balancing. The differe nce of pressure between 
the inlet and outlet of the Parsons intermediate section is 

accurately balanced by a dummy pi ston of modera te dimen­
sions, located between the impul se wheel and the righ t-hand 
low-pressure sect ion. Finally, since the thrusts in the low­
pressure sections are in opposite directions and therefo re 
balanced, the entire turbine runs in perfect equi librium 
under a ll conditions of vacuum, pressure and load. To fi x 
accurately the ax ial position of the rotor, an adjustment 
bearing of the usual construction is fitted on the right-hand 
of the shaft ; it consi sts of a number of collars turned in 
the shaft, into which fit corresponding brass rings fixed in 
the adjustment blocks. The upper and lower halves of the 
adjustment bearing may be moved by means of micrometer 
screws, thus permitting the axial position of the rotor to be 
accurate ly known at all times. 

The cylinders of the double-flow turbines are made in two 

~ ·,, . / 

JJ- . 
SECTIONAL VIEW OF NEW HIGH-PRESSURE DOUBLE-

FLOW TURBINE 

parts, the upper and lower halves each being a one-piece 
casti ng. The design is symmetrical throughout and devoid 
of longitudinal flanges except those at the center required 
for bolting the two parts together. The rotor consi sts of 
fi ve cast-steel members mounted on a through shaft, which 
carries its load at one-third distance from the points of 
support. This permits a lighter shaft than required for 
distributed loading and practically eliminates the possibility 
of deflection. These members are firmly pressed on th e 
shaft and locked at one end to prevent movement, whi le to 
the opposite end of the rotor is fitted a bronze bushing 
surrounding the shaft, permitting it to move axia lly without 
appreciable resistance under any differential expansion of 
shaft and rotor body. 

The impulse element consists of a flanged cast-s teel disk 
forced onto the rotor body with a pressed fit and securely 
keyed. The flange at the base is grooved and form s the 
dummy or balance pi ston for the intermediate Parsons sec­
tion. The nozzle block is an independent casting quite 
separate from the turbine cylinder and receives steam from 
the governor valve. This restricts high-pressure and high­
temperature to a comparatively small casting, which is free 
to expand and contract with changes of temperature and 
may easily be designed with ample strength. As the steam 
is not expanded in the impul se element to less than about 
half of the initi a l pressure, nozzles of di vergent bore a re 
unnecessary and simple straight-sided nozzles a re used. As 
in all high-pressure impulse turbines, the nozzle blocks cove r 
but a small portion of the periphery of the impul se wheel. 
ample space be ing le ft a round the remaining portion of th e 
wheel to permit the free circulation o f stea m in all parts 
of the impul se wheel chamber before entering the P arsons 
element. 

Except for the divi sion of the low-pressure P arsons 
section into two sections, this part o f the turbine is identical 
with the single- fl ow construction, consisting o f a se ries nf 
row s of moving and stationary blades increasing in height 
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into the required fini shed section without affecting in any 
to allow for the increased volume of the steam. In the 
Parsons section, it wi ll be recalled, the velocities from 
stage to stage remain practically constant. The blades are 
mounted in grooves cut in the spindle and cylinder body 
and are securely held in place by spacers or distance-pieces 
inserted in the grooves between the bases of the blades. 
In the turbine described the diameters of the low-pressure 
sec tion a re so chosen as to permit the same size blades being 
used in both intermediate a nd low-pressure sect ions, thus 
simplifying the blading considerably. 

As there are a number of improvements in the Vv esting­
house-Pa rsons blade construction that are now used on both 
the single-flow a nd the double-flow turbines, and have not 
been previously described, brief reference to them will be 
o f intere st. 

It was ea rly found that no one metal ha s a ll the physical 
characteristics desirable in a blading material, but recently 
a special compound metal has been developed whi ch is 
excl usively used in \i\l es tinghouse turbines. It is known 
as "Monnot," and consists of a steel core covered with a 
thin copper sheathing chemically welded to the steel so 
that the blades may be drawn cold from the original ingot 

ning in an enclosed chamber, to which water is supplied 
under a head of about IO ft., or slightly in excess of the 
head due to the centrifugal force acting on the water in 
the impeller blades. At the starting, any external leakage 
water is caught in circular troughs and drained away. The 
act ion of this gland is always to maintain a solid mass of 
water around the periphery of the impeller, which effectu­
ally prevents the entrance of air to the condenser or the 
escape of steam to atmosphere when running non-condens­
ing. As in all \ i\lestinghouse turbines running at or below 
1800 r.p.m. , self-aligning babbitt-lined bearings are used, of 
sufficient area to operate without the use of a forced-lubri­
cating sys tem. 

As some form of flexible coupling is always desirable be­
tween the generator and turbine shaft to provide for any 
slight changes in the alignment of the respective bearings, 
an effective form has been developed for the Westinghouse 
turbines, consisting of two sleeves, one of which is perma­
nently keyed to the generator shaft and the other to the 
turbine shaft. Each has a number of projecting teeth which 
engage with the projections on a surrounding collar. The 
latter is made in two parts to permit removing either the 
turbi ne or generator sha ft without disturbing the other. 

\Vith liberal end clea~ance, and all sur­
face under pressure practically radial, 
the coupling allows considerable varia­
t ions in the shaft alignment and per­
mits the generator shaft to float in its 
bearings, limited only by a retaining 
ring at each end. 

\ I EW OF T ll E ROTO R O F THE NEW 5000-K\V DOUBLE-F LOW ST EAM TURlnKE 

Essenti ally the same system of gov­
erning is used in the double-flow as 
has become fa miliar in the single-flow 
design, namely, the "puff" or "gust" 
system, comprising a constant number 
of admissions per minute with a vari­
able duration of admission according to 
the load, which is distinctly different 
from the principle of governing by 
adding nozzle after nozzle, all at maxi­
mum pressure, as the load increases. 
T he governor itself is of the fly-ball 
type a nd differs only in minor details 

way the bond between the copper and steel. Experiments 
have been shown that pure copper offers the maximum re­
sistance to chemical corrosion, while the steel core affords 
the strength required. 

The original method for reinforcing long blades was by in­
serting heavy brass wire in slots cut in the entrance edge of 
the blade, then lacing to the blades by a thin copper wire 
and rigidly brazing the whole together. Now, comma-shaped 
holes are punched in the blades at any desired point of re­
inforcement. The blades are then strung onto a comma­
shaped lashing wire through these holes. After the blades 
have been caulked into the rotor or stator , the tail of the 
comma lashing wire is sheared over by a tool. This process 
wedges the tail of the lashing wire into the contracting 
space between the face and back of the adjacent blades so 
that it acts as a strut while the lashing wire itself acts as 
a tie, thus securely interlocking the blades and preventing 
vibration. Moreover, the short section remaining in the 
blade after being sheared off acts as a key to prevent a 
possible broken blade from injuring adjacent rows. 

A water-sealed gland is fitted on each end of the turbine 
shaft where it passes through the exhaust casing. This 
packing consists of a small centrifugal pump impeller, run-

from the standard governor for single­
flow machine s. A small relay steam piston does the 
actual work of moving the turbine valves, thus relieving 
the governor of all work except moving a small pilot valve. 
For convenience in synchronizing and di stribution of al­
ternating current load, the governor is fitted with a small 
motor and weight by which the governor spring tension 
may be controlled from a distance from the switchboard. 

----♦·----
The United Railways of Baltimore, l\Id., has introduced 

a new system to acquaint its patrons with what it has to­
offer in the way of pleasant summer rides, and also to give 
words of caution to avoid accidents. Cars have been sup­
plied with racks, and in them have been placed booklets 
bearing on the subj ects. A special publication has also been 
prepared for the v isitors to the Methodist General Confer­
ence to give information to strangers. As a guide book of 
the city it is valuable, apart from the fact that it is intended 
to attrac t attention to the railways and city facilities. It 
enumerates many of the points of the city most worth vis­
iting, gives the suburban settlements, the population and 
attractions of each, and the time consumed in reaching and 
returning therefrom. Schedules of the steam · roads are 
given, with the best routes to take in reaching the stations._ 
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FINANOAL INTELLIGENCE 

\VALL STREET, May 26, 1908. 

The Stock and Money Markets 
Dealings on the Stock Exchange continued upon a fairly large 

scale during the past week, but they were <).CCompanied by sharp 
r eactions in prices. A t the beginning o f the week there was a 
disposit ion on th e part of the speculative element to take pro fi ts 
in view of the recent substan tial ri se in values, and the selling 
caused moderate recessions in practically a ll of the active 
1~sues. La ter on the downward movement was helped by 
rumo rs that the di vidend on one of the leading inclustrial stocks 
would be reduced a t the next m eet ing o f the directors of the 
company sch edul ed fo r next week. and also hy the action o f 
the Attorney-General in bringing suit again st the New Yo rk, 
New Haven & H art fo rd R ailroad Company. O ther adve rse in ­
fluenc es were the continued heavy o ut fl ow of gold to E urope, the 
total shipm ent to date amounting to approximately $36,000,-::>oo, 
and the heavy loss in cash sustained by the banks as a result 
o f the r epayment o f government depos its. As regards the re · 
port of a r eduction in the dividend on th e stock of the A meri ­
can Smelting & Refining Company's stock, it was sta ted in 
usually well -informed quarters that the regul ar di st r ibution 
would be ordered by th e directors next \Vednesday. T he de­
tails of the action o f the government against th e New H aven 
is awaited wi th much in te rest. 

The continued shipments of go ld to E urope and the reduction 
in the surplus r ese rve o f the Clea rin g H ouse banks, fail ed to 
exert the slightest influence upon rates fo r money, and interest 
charges for all maturi ties rnl ed practically unchanged from 
those heretofore prevailing. The railroad and other co rpora­
tions continue to take advantage of the extreme ease in money, 
and during the past week several new loans were negotiatecl 
by railroad companies. The eager demand on the par t o f in ­
vestors for choice rail road bonds and notes continues unabatecl 
as evidenced by the fact that the $16,000,000 Chicago, Burlington 
& Quincy R ailroad Company's 4 per cent general mort gag<.: 
bonds were three times over-subsc ribed·, while the fl otation of 
the $17,000,000 T idewater Companies 6 per cent notes was also 
a decided success. 

These and other favorab le influences fa il ed to check the heavy 
selling o f stocks, and at the close the market was practi cally 
in the hands of the p rofessional element. Th e week' s losses 
in some instances amounted to as much as· ro points, the stocks 
which were conspicuous in the recent upward movement being 
the chief sufferer s. At the close of the week the market was 
ve ry unsettled and prices in m any issues were at about the 
lowes t o f th e week. T he opinion seemed to prevail, however , 
that a dull market fo r a time would minimi ze the bad effects 
o f recent incidents and that ultimately steady prog ress wo uld 
be made toward higher fignres. 

T he weakness in the general stock mark et, however, was 
not r efl ec ted in the traction shares, pri ces fo r these issues, ancl 
parti cularly Brooklyn R apid T ransit and Interboro ugh Met ro­
poli tan prefer red holding relat ively stro ng. 

Philadelphia 

The weakness prevailin g in the generar securi ties marke: 
cl ur ing the past week was refl ected to a great extent in prices 
fo r the t ract ion sha res. D uring the fir st half of the week the 
movements were comparat ively nar row, but towarcl the close 
rather heavy selling ca rri ed prices to the lowest levels r eached 
for a long tim e. P hiladelphia R api d Transit, after an early 
advance to 16¾, broke 2¼ points, whil e P hil adelphia T raction 
lost a full po in t to 91. U nion T raction was unu sually active, 
and very er ratic, the stock sustaining an extreme lo~s o f 41/i to 
50. Subsequently there we re recoveri es in a ll of the above men­
t ioned issue,, hut apart from U nion T raction, which moved up 
to 5r ½, the improvements we re con fi ned to the fr actions. 
A merican Ra ilways sold at 44¼; P hiladelphia Company com­
mon at .W½ @ 39-Ys; the preferred a t 4r ¼ and Consolidated 
T ract ion of New J ersey at 71. 

Baltimore 

Trading in the Baltimore market was fa irly active, and while 
prices moved with some ir regularity, the general to ne o f the 
ma rket was fir m. U ni ted Railway issues again fu rni shed the 
acti ve feat ures. T he stock advanced fr actionally to roYs and 
the r efunding 5s were steady at 79 ½ @ 79¼- T he 4 per cent s 
and th e incomes, however, were slightly J.ower, the fi rst named 
selling a t 86½ @ 861/s and the latte r at 52¾ @ 51¾. Baltimore 
City P assenge r 5s advanced ¼ to 1::n¼, and City & Suburban 
of \,Vashington 5s moved up from 100 to 100½ . Norfolk R ai l­
way & Light 5s sold at 90, and Charl eston City Rail way 5s 
brought 103½. 

Other Traction Securities 
D ealings in the Bos ton ma rket, although not very active , 

were attended by an er rat ic p rice move.ment. Boston E levated, 
after holding fi rm at 135¼, broke to 133, and sales of 'vVest Encl 
common and preferred were made at 84 and roo respecti ve ly. 
Bos ton & W orcester lost a point to IO. Massachu setts E lectric 
so ld at 101 and the prefer red stock r an up to 43½. Boston & 
Subur ban stocks were st ro ng, the comm on and preferred ad­
vancing a point each to 12 and 56 respecti vely. 

The Chicago market was considerably less active, but gen­
erally steady. City Railway Stock sold a t 165, and Chicago 
Railway se ri es 2 sold at 46½. 'vVest Chicago receipts sold at 
29½ @. 28-¼, and North Chicago receipts bought sold at 46¼ 
and 45. Other transactions, including Metropo li tan E levated 
a t 17 @ 17, preferred at 51 @ 54 ; U nio n Traction receipts at 
3}4 @ 4 ; South Side E lev ated at 62 and 4½ per cent bonds 
at 95-

Reca use o f the strike and possible r eferendum vote upon the 
security franchi se, Cleveland E lect ri c stock was very quiet on 
the Cleveland Stock Exchange th e past week, and as a r esul t 
th e price fe ll to 51½ at the close Tuesday. 'vVashington, Balti ­
more & .-\nnapolis pooling cert ificates have been act ive, hut 
bids fluctuated qui te a li tt le. Tuesday 500 shares changed 
hands, the g reater par t o f it go ing at 14;/4 and the remainder a t 
143,f A uro ra, E lgin & Chicago preferred sold at 71 or :/~ 
poi nt off. No rthern Ohio T raction & Light has shown con­
~idcrable st rength since the dividend was declared a few days 
ago. 

Security Quotations 
T he following table shows the present quot ations for the 

leading t r act ion stock s and th e act ive bonds as co mpared with 
last week : 

;\ [ ay 19. M ay ~Ii. 
1\ rr.erican R ailways .•......................... . ... ..... .. 4-1- ½ 
Hoston E levated ... . ............. . ............ .. ......... , 3-1-
Brookl yn Rapid Transit. ................................. 50 
Chicago City ........................ .. ....... .... ....... 160 
Cleveland Elec t ric ...................... • .............. 523-s 
Consolidated Traction of N' ew J e1 °ey. . . . . . . . . . . . . . . . . . . . . iD 

Detroit Uni ted .................. ...... .................. 35 
Intcrborough-l\Ietropol ita n ......... ........ ............... 11 -¼ 
Int~rborough-:i\Ietropol it an (preferr ed) ............. . ...... 31 ~ii 
International Traction ( co,nmon) ......................... 33 
Internationa l Traction (preferred) ........................ 55 
Manh at tan Railway ...................................... r 36 
J\] «ssachusetts Elec. Co. (common) . . . . . . . . . . . . . . . . . . . . . . . 9 ½ 
J\Iassac husett s Elec. Co. (preferred) ... : .................. -1- 2 

J\Ietn>politan Elevated, Chicago (common) ...... ....... .... 17 
::\l etropolitan Eleva ted, Ch icago (prcferrcJ)...... . ... 53 
J\T etropolitan Street. .................................... . 
Korth 1\ merican .. . ................. .................... . 59 
Philadelphi a Com pany (common) ..... .. • ................. 39 ½ 
Philadelphia Rapid T ransit. .. . ... . . . . . . . . . . . . . . . . . . . . . . . . 16 
Philadelphia Tract ion .................................... 91 
Publ ic Servi ce Corpo ration, certificate, .................... 69 
Publ ic S e rvice Corporation. s per eent note, ............... 95 
Twin City, Minnc~polis (eu·11111nn) ••..•.•• . •••.•.••.•••••• Qr 
Union Tr ac tion ( Philarl~lphia) ... ........................ 53 3/.+ 

a A 0 kc,I. 

Metals 

Hl-i 

a I 35 
5 I 

160 
5 1 1/z 
/0

14 
3-1-

136 ?,s 

9 

4-1-
17 
5 .l 
26 
60% 
39 

F urther im prnvement was reported in the ~tee! and iron trade 
during the week. The decis ion of the steel man ufacturers tu 
main tain pr ices is expected to result in an increased demand for 
ma te rial. Cc pper meta l holds fir m a t 12}'.i (i1_; 12¼ , electrolytic 
12½ 0. 12-','.i, a nd castings r2 J,1J 0 !. 12½. 
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AMER-ICAN RAILWAYS YEAR 
A directo r o f the American Railways Company is quoted as 

say1ng : "At the recent me eting of the board, when the regular 
quarterly di vidend o f 1¼ per cent was declared, a r eview of the 
situation to date, and the prospects for the balance of the 
year were gone over. It was found that while the earnings 
lately )1 ave fallen o ff somewhat, there will nevertheless be 
earned a safe surplus over the dividend. The company has 
inaugurated a good many economies; but as th ey were not 
begun until the second half of the fi scal year, their beneficial 
effect upon net ea rnings wi ll be r eflect ed only to that extent 
in the current year's r esult s. They will, however, be effect ive 
continuously over the whole of the coming year, and then the 
full effect o f the economies w ill be f elt. 

"The recent collateral trust bond issue, due in 1917, should 
fu lly provide for the fi nancing of all the extensions which 
the company has undertaken or projected." 

The company began dividends in the fir st year of it s opera­
tions, in 1900, and has maintained them regularly since, the 
r ate having been 6 per cent per annum since December , 1901. 
vVhile acquiring many new properties and extending lines al­
ready acquired, the company has added to its net earning 
power in the last few year s, as may be seen from the ac­
companying table, and the prospective expansion o f the net 
,earning power o f their properties operated sh,ou ld adcl ma­
te ri ally to the A merican Railways Company's income in the 
n ext few yea rs: 

I nt. b'ds P er cent 
J 1•ne Gross ea r n. Net inc. t axes a n d surp. on 

30. Sub. Co' s. A. R . Co. gen. exp. Surplus. cap . stk. 
190 7 ... $2,855 ,3 20 $5 27,062 $142, 503 $384,558 7.6 
1906 ... 2,099,806 486,711 14 1,482 34 5,229 6.8 
0905 ... r ,.-1 71 ,937 444, 254 180,7 57 263,467 6.7 
•904 . .. I ,406,965 443,196 I 72 ,733 2 70,64 2 6.9 
1903 ... I ,2 45,298 4 23,028 148,336 274,69 1 7.0 
1902 ... 1,006,496 370, 381 67,652 302,732 8.o 
l_C) O I .•• 274,623 48,5 17 48,5 I 7 226, 106 6.o ... 

EARNINGS IN ST. LOUIS 
T he r epor t of t he U ni ted R ailw ay Companys o f St. Louis 

fo r A pr il show s a decrease in g ross r ece ipts and net income, 
but the statement fo r the four months shows an increase in 
net income as a result o f a r eduction in expenses. I t is ex ­
pected that w ith good weather the summer travel will over ­
come the loss incurred in traffic up to the present time. T he 
gross earnings and oth er income fo r J anuary, February, l\fa rch 
a nd A pril thi s year, aggregated $3,327,451 , as compared with 
$3,379.085 for the same months o f 1907, a decrease of $5 1,634; 
the expenses , taxes and depreciation, $2,203,696, as com­
pared to $2,305,634, a decrease o f $ ro1,938; the net earn ings 
$1, 123,755, as compared to $1,073,451, an increase of $50,304 ; 
the charges $932,437, as compared to $924,627, an increase of 
$7,8 ro, and the net income $191,3 18, as compared to $148,834, an 
increase of $42,494. T he comparative statement fo r April is: 
Gross earn ings and other income, for April, 1908, $865,691, as 
compared to $884,923 for April, 1907, a decrease of $19,232 ; 
expenses, taxes and depreciation, $570,663, as compared to 
-$583,039, a decrease of $12,376; net earnings, $295,028, a s com­
pared to $301,884, a decrease o f $6,856 ; charges, $232,274, as 
compared to $230,892, an increase of $1,382, and net income 
$62,754, as compared to $70,992, a decrease of $8.238. Both 
·statements point to st ri ct economy in operation. The r epor t 
fo llows: 

COi\l PAR ATIVE ST ,\ TEi\IENTS. 

FO R APRIL. 

G ross earnings . ..... .. ......... . ........ .. . 
Expenses ... ... ................... • • • • • • • • • 

N et earnings . .................... . ...... . 

-Charges . .... . ..... • • • • • · · · · · · · · · · · · · · · · · · · 

Net income .. . ................ . . . . . ... ... . 
F OR FOU R M ON THS. 

1908. 
$865,691 

S 70,663 

$295 ,028 
232,274 

$62, 754 

-G1oss earni n gs .............. . .. . . . .. .. . . . . . . $3,327,45 1 
E xpenses . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2, 203,696 

X et earnings .. . . . ...... . ...... ...... . ... . $ 1,1 23.755 
Charges . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 932,437 

Ket income ..... .. ..... . . ...... . .......... $191,3 18 

1907. 
$884 ,923 

583,039 

$30 1,884 
230,892 

$ 3.379,08 5 
2,305.634 

$1,073 ,451 
924, 627 

$ 148,8.24 

REPORT MERGER OF INDIANA AND KENTUCKY LINES 

It is r eported that plans are making fo r merging several 
companies operating in Kentucky with the Indianapolis & 
Louisvi lle system and possibly the Indianapolis, Columbus & 
Southern. The result, it is said, wi ll be the connecting up of 
Indianapolis, Ind., and Frankfort by way of Louisville. The 
plan is fo r _t he Louisville, Frankfort & Eastern Traction Com­
pany to tak e over the Louisvi lle & Eastern Traction Company 
and complete the link between Louisville and Frankfort, Ky. 
That work will be done this summer. The money will be 
furnished by Samuel Insull, of Chicago, who is in control of 
the Louisville & Southern Indiana Traction Company and the 
Louisville & Northern Railway & Light Company, and John 
C. l\layo, who controls the Indianapolis & Louisville-all 
entering Louisville by way of Jeffer sonvi lle, Ind., over the 
Big Four bridge. The new company, for which articles of 
incorporation are now being prepared, will have a capital of 
$750,000 preferred stock and $2,500,000 common with $3,500,000 
of bonds. It is understood that Mr. Insull is to be president 
of the merger company. It is not thought at Indianapolis 
that the Irwin lines will be included in the merger, although 
the link is necessary to include Indianapolis as the northern 
terminal. 

----♦·----

STANDARD COVERING CONSTRUCTION AND FIRE PRO­
TECTION FOR CAR HOUSES 

The committee on car houses of the Nat ional Fire Protection 
Association, C. H. Patton, chairman, presented the following 
report at the meeting of that associat ion held in Chicago May 
26, 27 and 28 : 

After three years' work the committee on car houses has 
finally completed its labors so far as the adopt ion of a standard 
covering construction and sprinkler protection is concerned. 
The new standard has just been published and is a joint r ecom­
mendation adopted by both the N ational Fi re Protection Asso­
cia tion and A merican Street & Interurban Railway Association 
[STREET R AILWAY JouRNAL, Oct. 26, 1907, page 881], the latter 
named association having adopted the new standard unani­
mously at its convention held in Atlantic City, N. J., during 
October last. By the approval of the A merican Street & Inter­
urban Railway A ssociation of this standard, an acceptance of 
the same might -indicate that the electric r ailways of the coun­
try wi ll take a special in terest in the construction and protection 
o f their properti es, reali zing that the rules and requirements 
were accepted by their own association after several conferences 
by a special committee with the committee on car houses of the 
Nat ional Fire Protection A ssociat ion . 

The new standard deals with three types of construction of 
ca r houses, slow burning const ruction, protected steel and iron 
construction, and rein forced concrete con struction. The stand­
ards r ecommended for the se three classes are very complete, 
and give the builder an opportunity to select and compare in 
cost any one of which he may find it most convenient to con­
struct. 

The committee experienced some difficulty in harmonizing 
several features in the new standard relating to thicknesses of 
walls, size o f ti le blocks for fi r eproofing, and matters r elating 
to r ein forced concrete construction, which slightly conflicted 
with the national board building code and uniform require­
ments, but afte r several conferences with other committees 
these features were ha rmonized, concessions being given in 
favor o f car houses, due principally to the fact that the build­
ings are but one story in height. 

The new standard asks for both aisle and ceiling sprinklers 
in all instances, and permits of quite a liberal area for inde­
pendent sect ions. A ll in all, the new standard, it is believed, 
will meet with general acceptance on the part of the railway 
people, and underwriter s will hardly consider r equirements as 
drawn up as being too rigid for actual r esults. 

The con struct ion and protect ion subject for car houses re­
ceived not only a thorough discussion at three conventions of 
the N ational Fire Protection A ssociation, but a wide-spread 
interest was taken in the subject , and practical tests and demon­
strations were given. It is believed, therefore, that this new 
s '.andard will tend to effect in the near future improved struc­
tnes of car houses, as well as making a better protected class 
of them. 
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DA TA SHEET ON STANDARDIZATION 

The Committee on Standardization of the American Street 
& Interurban Railway E ngineering A ssociation has issued a 
letter and data sheet call ing for certain information. The letter 
is addressed to the general managers and master mechanics of 
member companies and says : 

The Standardization Committee takes advantage of this opportunity to 
express to you its keen appreciation of the very cordial and general co­
operation of the member companies throughout the country, which re­
sulted in the preparation and adoption of it s report at the 1907 con­
vcnticn. A reprinted copy of thi s report is being sent you under 
separate cover so that you may have its provisions at hand for ready 
t eference, aud as a guide, so that your equ ipment will be as close as 
possible to the adopted standard. 

The committee is thoroughly convinced that a very decided advantage 
will he gained if the standards as adopted can be followed as closely as 
possible, not only in the maintenance o f your present cars, but particularly 
in the design of any new equipment which you may contemplate. 

Following the line of work pursued la st year, the committee has taken 
up for consideration the subj ect~ of standard heights of ~ouplers for 
city and interurban cars, standard autom2.tic couplers for interurban 
ca r s, radial draft rigging, sta ndard height of platforms, standard height 
of carsteps and standard height of bumpers. 

You . will find enclosed herewith a data sheet calling for considerable 
information in regard to the character of the equipment which you have 
upon your Jines. This information is required by the committee in com­
piling its report, so that the standards t o ·be recommended this year will 
represent the needs of the entire m embership of the association rather 
than the preference of the individual members of the committee. 

Accompanying this data sheet is a drawing which has been prepared to 
assist in identifying the dimensions called for in the data sheet. In this 
drawing_ corresponding dimensions for ci ty and interurban cars are in­
dictated by the same letter, but those for the interurban car are preceded 
by the letter "I," while those for the city car are preceded by a "C." 

You will also note tha t you are asked to indicate in your replies only 
what is considered your latest practice. The committee realizes that upon 
many roads considerable variations exist in heights between the older and 
more recently built cars, but no report need be made of obsolete practice. 

In addition, you are asked kindly to indicate what would be your 
recommendations for each dimension for a standard to be adopted by the 
association, bearing in mind that the general standard should n ot be un­
duly governed by any conditions which may apply to your lines alone, but 
should best suit the conditions of all lines. 

The committee will greatly appreciate any photographs, cuts, drawings, 
suggestions or any information whatsoever which you may give bearing 
on the subjects under consideration outside of, or in addition to, that 
which we have indicated in our questions on the dat:i sheet, realizing as 
it does that for the most p:;.rt the subj ects taken up this year are of the 
greatest importance and are among the most difficult to standardize. 

While the committee would like complete information in reply to this 
data sheet, it wishes to urge upon all the necessity of forwarding the 
required informati on as early as possible. Kindly do not hold your reply 

• pending any particular investigation which you may have in mind, but 
return the data sheet promptly and follow it up by letter, giving any 
further suggestions which you may have for the consideration of the 
committee. If possible, all r eplies should be received by June 15, 1908. 

Your hearty co-operation in this matter vy ill be very greatly appreciated 
by the committee. 

DATA SHEET NO. 3 I.-STANOARO COUPLERS, DRAFT RIGGING, BUMPERS, PLAT· 

F ORMS AN D CAR STE PS 

City cars operated: Single truck? Double truck? Inter urban cars 
cperated: Passenger? Freight? To what extent do you operate two 
or more cars together in trains in city se rvice? In interurban service? 
Number of cats with automatic couplers? Of link and pin type? Of 
i\l. C. B. type? Are th ere any state or municipal laws regulating any of 
t he dimensions ca ll ed for in this data sheet? 

The companies are requested to indicate in inches the following dimen­
sicns for their c ity and interurban cars, u sing the accompanying diagram 

as a guide. Th ey ·1re a ls) asked to give their recommendations for gen­

eral standards. 
H eight from top of rai l to the center of coupler; height from top of 

rail to the bottom of bumper; height from top of rail to the t op of 
bi,mper; width of bumper; height from top of rail to bottom of side s ills; 
]'.eigh t from top of rail to floor of car; height to th e center of bumper 
pocket coupler casting ; <listance that coupler extends beyond bumper; 
di stance from truck center to end of bumpe r; the length of radial coupler 
from the pocket pin to the face of the coupler; height from top of rail to 
the top of platform floor; h eight from top of rail to the top of tread on 

first step; height from top of rail to the top of tread on second step; 
!,eight from t op of rail to the top of third step; height of raise from 
nstibule platform to the floor of car; length of step treads; width of 
step treads; width of door or opening, from step to platform; length 0£ 
overhang between the center of step treads and £nd of bumper; height of 
motorman's step above rail; height of motorman's step to platform of 
car.; diameter of wheels; height from top of rail to tl,e bottom of pilot 
bc,ard or lifeguard; distance pilot or lifeguard extends beyond bumper. 

The committee also requests drawings, cuts, photographs, suggestions or 
ot her information bearing on the above subjects, as well as any informa­
tion as to the style :if couplers and of bumpers which are u sed, arrange­
ments for a connecting bar between inte rurban and city c;ars of unequal 
Leight of dra wbars and suggestions of means to prevent interurban cars 
frem t elescopin g or passing over cars with lower bumpers. 

----♦··------

THIRD AVENUE RAILROAD TO SPEND $2,500,000 
In the United States Circuit Court last week Judge Lacombe 

issued an order authorizing Frederick W. Whitridge, as re­
ceiver of the Third Avenue Railroad Company, Forty-second 
Street, Manhattanville & St. Nicholas Avenue Railway Com­
pany, the Dry Dock, East Broadway & Battery Rai lroad Com­
pany, and the Union Rai lway Company, to issue receiver's 
certificates to an amount not to exceed $2,500,000. For the im­
provement of property and service of the Third Avenue Rail ­
road Company the fo llowing expenditures wi ll be made: 

1. $135,000 for sprinkling and other fire apparatus and their installa­
tion at the company's barns. 

2. $300,000 for r epairs to cars and for purchasing n ew motors, con­
trollers and other electrical equipment. 

3. $436,000 for renewals and repairs to and maintenance of tracks and 
electrical equipment .ind paving. 

4. $151 ,ooo for alterations and repairs to building at 65th Street and 
3d Avenue. · 

5. $106,000 for alterations and repairs to building at 129th Street and 
3d Avenue. 

6. $109,000 for repairs to Bayard Street and r29th Street and 65th 
Street subway station. 

7. $1,500,000 for the purchase of new cars. 
8. $30,000 for repairs to and maintenance of the tracks of the 42d 

Street, Manhattanville & St. Nicholas Avenue Railway Company. 
9. $~,ooo for repairs t o a building at 177 Manhattan Street. 
10. $10,000 for repairs to and maintenance of tracks of the Dry Dock, 

East Broadway & Battery Railroad Company, 
11. $225,000 for the erection upon land in Pelham belonging to the 

Union Railway Company of a car barn for storage and repairing of cars. 
12. $225,000 for the erection of a new power station at 161st Street. 
13. $225,000 for the erection of a new power station upon some suitable 

site to be determined on by the receiver in the n eighborhood of the Kings­
bridge plant of the Union Railway Company, 

14. $250,000 for the completion and construction of a street railway on 
the Bronx and Pelham Parkway from Fordham Station to a point beyond 
the Zoological Ga rdens and the acquisition of all n ecessary franchise s, 
permits and rights of way and property; for taxes lawfully assessed 
against or which may be payable by the Third Avenue Railroad, etc. 

----♦·----
KEY ROUTE EXTENSION TO SAN JOSE 

A bond issue of $7,500,000 has been authorized by the di ­
rectors of the San Francisco, Oakland & San Jose Con­
solidated Railway, of which E. A. Heron is president, and 
notice of the intention to make the issue has been filed with 
the county clerk. The corporation is an enlargement of the 
old Key Route ferry system, contemplating, in addition to 
lines in operation, a line to the proposed capitol site in North 
Berkeley by way of Sacramento Street, and also a line through 
the county of Hayward, and from there to San Jose. The 
issue will cover $3,000,000 of new bonds. The company took 
over a bonded indebtedness of $4,500,000 which the Key Route 
had floated. Samuel J . Taylor, vice-president of the company, 
says: "The action is in reality a legal step in the furth erance 
of the plans of th e corporation already made public. The 
market for bonds is very poor just now, and we cannot say 
when we will put the $3,000,000 of new bonds on the market. 
As the bond issue is for the purpose of purchasing rolling 
stock and the construction of new lines as planned, we cannot 
say when actual work wi ll begin. It may be some time during 
the summer, possibly later, but depending very much on the 
market for bonds." The bonds will have a face value of $r,ooo 
each and will pay S per cent interest. 

The company has announced the general route to be followed 
by the road through Oakland and suburbs. The extension will 
be made from the Fortieth Street or Piedmont line, past Bates' 
quarry, through East Piedmont Heights, Fourth Avenue, Ter­
rance extension and Dimond, or North Fruitvale. The road 
wi ll then run to Hayward, where it will branch to San Jose. 
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THE BOSTON ELEVATED DIVULGES PLAN FOR "L tt 
AND SUBWAY CONNECTION 

Now that the Boston Elevated Railway has appl ied to the 
Massachusetts R ail road Commi ssion fo r app roval of its curves 
and connections between ''L" and subway lay-outs opposite 
the Boston & M aine' R ailroad te rminal in Causeway Street, the 
company has allowed its general plan o f reconstruction at t lii at 
important traffic center to be made public. 

At this point, under present conditions, the two "L" tracks 
ascend from the old subway with the surface-subway track s 
between them. The sta tion for the elevated is now an island 
stat ion at the head of the incline, so near the slope that any­
thing more than a four-ca r train leaves the ca rs standing clown 
the g radient. The surface cars m ake their stops a t platforms 
on either side, under the elevated tr acks. The elevated at 
present curves only toward the east in Causeway Street, just 
a ft er leaving its stat ion ; the surface track s swing both ways 
in Causeway Street. A covered passage connects the eleva ted 
station with the sidewalk in front o f the Boston & Maine 
terminal, br idging Causeway Street. 

A ll thi s wi ll eventually be changed. Neither elevated nor 
surface cars will in future make their stops at the point where 
the present elevated station is located. Instead, at that poin t 
there will be an imposing steel and concrete portal, formed 
by two monumental pillar s to be erected one on either side of 
the "L" location and m arking the trackage that will li e be­
tween Causeway, Canal and H averhill Streets as Boston E le­
vated property. 

Two ''L" tracks wi ll emerge through thi s portal, close to 
the easterly pillar, fo rming connec tion between the new W ash­
ington Street Tunnel tracks and the ex isting " L" running 
easte rly in Causeway Street toward Sullivan Square. Two 
other "L" track s wi ll emerge from the through t racks o f the 
old subway, and swing weste rly in Causeway Street, to a 
connect ion with the proposed East Cambridge E levated, now 
under const ruction across the Charles Ri ver. Two surface­
car tracks will emerge from the Scollay Square loop o f th e 
old subway, connecting with lines both east and west in Cau se­
way Street. T he approva l now asked for covers on ly the 
curves and connect ions m entioned in thi s paragraph, with the 
addi tion of a cross-over connect ion from the East C::ambridge 
" L" st ructure down into the \Vashington Street tunnel over 
the other "L" trackage. 

The company plans to have two stations in Causeway Street, 
each with separat e platforms fo r inward and outward pa s­
sengers. The East Cambridge elevated stat ion is intended to 
be in front of the main sect ion o f the Boston & Maine 
terminal, with an overhead passage connect ing the "L" plat­
fo rms with the edge of the midway in the rai lroad trai n shed. 
But nothing is likely to be done on thi s station unti l the main 
section of the East Cambridge overhead line is started, a year 
from thi s coming summer. The other elevated station, which 
wi ll be built as soon as the work can be sui tab ly advanced, 
wi ll be in Causeway Street opposite the easterly encl of. the 
Boston & Maine property, with platforms ex tending from 
Beverly to Med ford Streets. It wi ll have sub-passages con­
necting its platforms, and other passages extending down 
Causeway Street to the East Cambridge elevated platforms, 
and across Causeway Street to the sidewalk in front o f the 
Boston & Maine waiting room. A ll these passages will be 
above street level, and wi ll allow free transfe r between all 
overhead lines. Ticket windows and choppers will be so placed 
that passengers wi ll pay at the heads of the stairways, im­
mediately on ascending from the street level, no matter which 
stairway they use. 

A new feature of the plan is the relocation o f the present 
midd le siding near Beverly Street, at a point several hund red 
yards farther toward the east, on the .Atlantic Avenue loop. 
Here, opposite the North End Park, the company plans to 
build a new middle siding, capable of holding two eight-car 
trains. Instead of the one displaced, the company will build 
a new third track, beginning with a stub on the other side o f 
the north-bound elevated plat form near Beverly Street, and 
extending to the junction whence the main-line trains swing 
out over the river to Charlestown, where the third track w ill 
merge with the south-bound track looping back through At­
lantic Avenue. By means of the stub of third track, the com­
pany plans to maintain a spec ial shuttle-train service between 
the north and south terminals of the steam railroads. 

This will make the shuttle service between the railroad 
centers practically independent of the elevated main line and 
is expected to relieve the congestion and give opportunit~ for 
a better schedule. · 

There will be many complications in connection with the 
change from the present "L" station at the head of the subway 
incline to the proposed station at Causeway and Beverly 
Streets. In order to maintain the service while the work is 
going on, a temporary curve track outside the present south­
bound curve will be built of timber. By its aid, first one and 
th en the other of the existing tracks can be reconstructed in 
such a manner as to eliminate the present "island" platform. 
A temporary north -bound platform will have to be built out­
side the present elevated location, above the present surface­
car stop; and first · one, then the other, of the proposed two 
permanent platforms will come into use at the new station. 
It can be seen that the whereabouts o f the elevated stops will 
be considerably mixed while the work is at its height. so far 
as the ordinary traveler is concerned, but the engineers have 
planned the process all out to the minutest detail, and have 
a progressive series of blue prints that will carry the work 
from start to finish without actual confusion at any point. 

-----♦·----

THE FLOODS IN TEXAS 

E lectrical interests in Texas are said to have suffered severely 
as a r esult of the floods. At Dallas on May 25 all the street 
railway bridges were under water, and traffic on the lines 
crossing these structures had to be suspended. Traffic on the 
Fort W orth & D allas Interurban Railway also had to be di s­
continu ed. As an instance of the severity of the flood, Trinity 
River rose from 28 f t. at IO p. m. Sunday to 41.5 ft. at 3 a. m. 
with no sign o f subsiding. The Santa Fe Railroad bridge was 
carri ed away. In North Dallas only one str eet r ailway line 
was oper ating May 25. The waterworks plant was compelled 
to shut down, an d the lighting station was inundated so that 
the city is in darkness. The telegraph and telephone wires also 
a re down. Est imates made o f the extent of the damage places 
it at $ r,ooo,ooo to $1,500,000. Next to Dallas, Fort Worth is 
said to Lave been hardest hit. 

----·♦·----

MASSACHUSETTS FARE INCREASE APPROVED 

\Vhen the T aunton & Pawtucket Street Railway patrons 
were before the R ailroad Commissioners of Massachusetts re­
cently, protest ing again st the increase of fares by the com­
pany between Taunton and Rehoboth, the commissioners' cita­
tion of the company's growing deficit had the effect of prac­
tically quash ing the protest. The commission has now found 
for the company. T he Taunton' & Pawtucket Company worked 
out a plan for increasing its revenue by inse rting a third fare­
limit where there had previously existed only two. The ter­
r itory covered by the third limit was sparsely settled, on the 
outskirts of the city ; and the most vigorous protest at the 
hearing was from patrons located outside the former second 
fare- limit who had been accustomed to walk to it. When the 
commissioners cam e to pass on the case, they practically 
threw out thi s local protest as unworthy of consideration, and 
dealt with the matt er on the question whether a 20-cent instead 
of rs-cent fare between Taunton and Attleborough was un­
reasonable and excessive. The di stance is 13 miles. In view 
of the fact that the Taunton & Pawtucket Company was 
formed to take over the old Bristol County Street Railway, 
which was unsuccessful financially, and has n ever realized a 
satisfactory return on the investment, the board deemed the 
20-cent fare justifiable. It reached this decision, however, 
only after requiring a daily comparative statement of the com­
pany's gross income since the increase in fares. The state­
ments showed that the earnings remained substantially the 
same, a fact which is accounted for by decrease in riding due 
to financial depression. Yet the board says finally: "Making 
due allowance for the income so to be received by the com­
pany under its newly established fare in times of normal 
travel, the board learns nothing from its examination of the 
company's financial condition that justifies it in finding the 
fare now established to be excessive, and when compared with 
existing fares for like service . under like conditions in the 
commonwealth, the fare does not appear to be unreasonable." 

\ 
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AFFAIRS IN NEW YORK 

T he Public Service Commission has awarded contracts for 
the construct ion of five of the sect ions of the Fourth Avenue 
subway in Brooklyn. T hese were the awards: Cont ract No. 2, 

ex tending from Willoughby Street to A shland P lace, "William 
Bradley-railroad work, $3,436,019; pipe galleries , $58,6~5; total, 
$3,494,714. Contract No. 3, from Ashland P lace to Sackett 
Street,· "William Bradley- railroad work, $3,392,09r .50; pipe 
galleries, $208,135; total, $3,~00,226.50. Contract N o. 4, from 
Sackett ~t r eet to T enth Street, E . E. Smith Contracting Corn~ 
pa11}-ra1lroad work, $2,283,533.30 ; pipe gall eries , $206,672; 
total, $2,490,205.30. Contract No. 5, from T enth Stree t to 
Twenty-seventh Street, th e Tidewat er Building Company and 
T homas B. Bryson~railroad work, $1,945,640.50 ; pipe gall eries, 
$25 1,076; total $2,196,716.50. Contract No. 6, from Twenty­
seventh Street to Forty-third Street, E. E. Smith Contract ing 
Company- ra ilroad work, $2,008,982.80; pipe ga ll eries , $173,-
665; tota l, $2,982,647.80. T he total of the award s for railroad 
work is $13,866,267 and for pip e gall eries $898,243, making 
an agg regate cost for the five sections o f $14,764,510. 

T he general investigation o f th e traction companies of 
Greater New York by th e· Publ ic Service Comm ission was 
formally ended l\Iay 21 , when \Villi am l\L I vin s, the special 
counsel for the commission in the inves tigation, spread on 
record the r esults of the work he and his assistants had been 
engaged in since the public sess ions were temporarily di s­
continued last November. Mr. Ivins requested the comm ission 
to consider his work concluded. The matter s sp read on the 
record at the closing sess ion included the minutes of th e In­
te rbor?ugh-1\Ietropolitan Company, the Int erborough Rapid 
T ransit Company, and th e various companies entering in to the 
old New York City Railway Company, and the Brooklyn 
Rapid Transit Company. There was also a special report on 
the Third Avenue Railroad, copies of leases, a map showing 
franch ise routes, and a history of the old Metropoli tan Traction 
Company. Mr. Ivins stated that thi s information, along with 
that previously obtained, gave a comprehensive history of the 
t raction companies o f the city. It would , he beli eved, prove 
invaluable to the commission in its fut u re work. The special 
report on the Thi rd Avenue Railroad subm itted ,by Mr. Ivins 
traces so far as possible th e di sposition of the proceeds of the 
$35,000,000 issue of bonds in 1900, following the leasing o f the 
road by the Metropolitan. It is pointed out by l\I r. Ivins that 
the purpose of the parti es to the transact ion at the time of 
providing for the r etirement or acquisition o f the fund ed debt 
of the Third Avenue and its const ituent companies has not been 
realized and that such funded debt r emains the same now 
as at the time of the execution of the $50,000,000 mortgage. 
From the books of the Third Avenu e it appea rs that there 
cam e into the treasury of the T hird Avenue from the sale of 
the bonds after the payment of its indebtedness , other than 
its fund ed debt, as the same exi sted at the time of th e mortgage, 
the sum of $10,554,352, the expenditure of which was entirely 
in the hands of the Metropoli tan. How this was spent is not 
known, and Mr. Ivins concludes that inasmuch as both the 
T hird Avenue and the Metropoli tan are in the hands of the 
court, the matter is not one which is subj ect to determination 
by the Public Serv ice Commiss ion. The liabi li ti es o f the Third 
Avenue, as of April 30, 1907, according to r ecords, were: 
Capital stock, $15,995,800; funded debt , $42,560,000; current 
li abili ties, $108,457; due lessee companies for advances for con­
struction purposes, $2,340,648; total liabilities, $61,004,903. 

Governor Hughes has signed the Frawley bill, giving th e 
P ubli c Service Commiss ion and the Board of E stimate authority 
to purchase the Steinway tunnel. In hi s memorandum the 
Governor says the bill gives power wh ich th e authorities should 
possess, a lthough whether or not the pO\\·er should be ex­
erci sed in a particular case depend s upon the condi t ions sur­
rounding the matter. H e believes the bill should have add ed 
to it a provision for condemnation. 

The Public Service Comm ission has directed its coun se l to 
apply to the Suprem e Court at once for a writ of mandamus 
compelling the New York City Railway Company and Adrian 
H. J oline and Dougla s Robinson, it s r eceivers, to obey the 
terms of Onler No. 403 issued by the commi ss ion . T his 
order required the company, or its receive rs, to forw a rd 
daily to the commi ss ion a transcript o f the daily entri es in it s 
"run -in" book, which shows the cars out of order and sent in 
lo th e barns for repai rs. Order No . .103 was issued on April 
7, following a hearing held by Commissioner Maltbie to in-

quire into the overhauling and r epamn g of the New York 
City Rai lway Company's car s. The order directed the company 
to have all its open ca rs-about 370 in number-overhauled 
a n,d repaired by May 30th, and that the company notify the 
commiss ion daily o f th e number of open ca rs so turned out 
and fo r thi s purpose to fo rwa rd daily lo the commi ssion a 
transcript of th e daily entri es in the so-call ed "run-in" book or 
books showing among ot her things which of sa id ca rs are out 
o f order. In thi s appea l to the court the commiss ion will set 
forth that the company or it s rece ive r s have fa iled a n(l 
omitted to observe and obey thi s ord e·r in so fa r as the fur ­
nishing of the daily entri es from th e "run-in" book is con­
cerned, and will a~k that a writ of mandamus be issued dir ec t­
ing the company or its r eceivers to obse r ve and obey s:i id 
direction in the order. 

The comm ission has adopted a r esolution direct ing th e In te r­
borough Rapid Transit Company to proceed with th e con­
struction o f addi tional tracks north o f 96t h Street in the 
Broadway branch o f the subway, in accordance with pl:in s 
previously adopted. This is the improvement so long con­
templated and involves th e bui lding of another t r ack at 96t h 
Street. According to the testimony of enginee r s, thi s improve­
m ent will increase the capacity of the subway 33 per cent. Thi s 
improvement was briefly described in the STREET RAILWAY 
Jou RNAL for F eb. 29, 1908. 

The Public Service Commiss ion of the First Di stri ct has 
awarded 'the contract for the fir st sect ion o f the F ourth 
A venue subway, Brooklyn, to James B. Grah am, the lowes t 
bidder. His bid was $1,020,476 for the railroad and for the 
pipe galleri es $101,374. Mr. Graham asked permi ssion to with ­
draw his bid, but it was r efu sed. 

Commiss ioner Maltbie, at th e meeting o f th e Publ ic Service 
Commission, Tuesday, submitted a repor t from A \V. 1Ic­
Limont, an electrical engineer, on overhauling and r epairing the 
open cars of the N ew York City Railway Comp:iny, in which 
~h e engineer says that the company is now showing con tinued 
1111provement, and that suggestions made by th e Public Service 
Commission's bureau are r eadily accepted and adopted Ly the 
railway company. Mr. McLimont says that the commi ss ion' s 
bureau is in specti ng the r epaired ca rs at the rate o f sixteen 
per clay. 

The validity o f the charter of the company which built th e 
Steinway tunn el was uph eld by the Court of Appeals l\I ay 19. 
when a decision was handed down through which New York 
City loses its contention to prevent the completion o f what is 
known as the Belmont tunnel, running from F orty-second Street 
to Long Island City under the E as t River. In 1906 the city 
attempt ed to s to j) the work on the ground that the railroad 
company no longer had any corporate power. A n inj unction 
was secured res training the city from int erfering wi th the 
work, and it was sustained by the Appell ate Divi sion. The 
Court of Appeals affirms the lower courts. 

The Long I sland R ail road doubled its elect ri c se rvice be­
tween Brooklyn and Jamaica on l\'Iay 20 and added many trains 
to the schedules for other divi sions of it s lines. O n l\Iond:iy 
50 loc:il trains were operated between Brooklyn :ind J amaica 
and 56 express trains. Tuesday 96 local t rains and 85 express 
trains ran. The new electric line to H empstead was also star ted 
T uesday. H empstead expresses will hereafter nm fr om and 
to Brooklyn, connecting at F latbush Avenue wi th Manh attan 
subway trains, th us enabling passengers to go to all pa rt s o f 
Manh attan with but one change o f cars at F latlm sh Avenue, 
Brooklyn. 

The Interborough Rapid Transit Company made an offer 
Tuesday to the Public Service Commi ssion to constn~c t a rail ­
road between Fulton St reet and Flatbush Avenue, Brookl yn, 

,and Canal Street, Manh attan. The line would nm for about 
three-quarter s o f a mi le as a subw ay under Fl atbn sh Avenue 
and it s ex tension, and would emerge to th e str eet level at the 
l\f anhattan Bridge plaza at N assau and Sands Streets. It 
would cross the l\Ianh attan Bridge cin th e lower t L icks, and 
would then become an elevated line joining with the T hird 
A venue ro:id. Th e proposed road wonlcl run in almost a dir ect 
li ne from Flatbush Ayenue across th e bridge to Canal St r eet 
ancl fn rm one sid e o f a tri angle, o f which the present subway, 
w ith its Brook lyn ex tension, desc ribes th e other two sid es. The 
company poin ts out that .'\tl ant ic and Fbtbush A\-em1es, in 
Brooklyn, will undoub tedl y become a great t ra ffi c center fo r 
per sons who must find th eir way tn all par ts of Manhattan. It 
wi ll also make access to Long lsl and very ea~y by affo rding 
a connec tion with the Long I sland Rail road. 
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ANNUAL REPORT OF NORFOLK & PORTSMOUTH 
TRACTION COMPANY 

T he annual report of the Nor folk & Portsmouth Traction 
Company and allied companies for the year ended Dec. 31, 
shows as follows: 

1907. 
Gross · reeeipts .............................. $2,616,458 
Operating expenses......................... 1,655,654 

Ne t earnings............................. $960,803 
AJditions and deJuetions . . . . . . . . . . . . . . . . . . . 2,283 

Total income............................. $958,520 
Ta"-es a nd inte rest. . . . . . . . . . . . . . . . . . . . . . . . . ;04 ,808 

Balance . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . $253, 7 12 
Extraordinary expenses..................... 126,507 

Surplu s . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . $127,204 

1906. 

$1,719,546 
1,113,883 

$605,663 

169 

$605,832 

50 1, 556 

$104,276 
12,032 

Traffic statistics of all the lines of the company compare for 
the past three years: 

1907. 
Revenue passengers carried .... 29,239,843 

Free pa sses .......... ... . .... 1,043,820 
Transfers ................... 2,032,503 
Car miles run ................ 6,253,638 

1906. 

14,454,451 

379,099 
1,338,889 
3.58;,128 

1905. 
l 2, 925,85 l 

366,719 
I ,452, I 53 

3.474,167 

T he general balance shee t as of Dec. 31, 1907, shows as fol­
lows: 

ASSETS. 

Property rights anJ fran ehises.. . . . . . . . . . . . . . . . . . . . . . . . . . . $10,434,639 
Invest ments . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1,045,897 

Stocks and bonds of other companies...................... 977 ,79 7 
Other investment s ................... : ................... . 
R eal ~state .............................................. . 
Advanees to eon trolled eompanies ........................ . 
J\Ia terial and supplies .. ......... .......... ............... . 
1\ ccounts reecivabl e . ......... .... ... ..................... . 

Dill s .. ........................ · · .. ·. · · · · · · · · · • • · · · · · · · · · 
l'repaiJ accounts ......................................... . 
C8sh ...••...•.•....•••.......••.••••••...•.....•......•. 

Total ................................................. . 

LIABILITIES. 

Capital , tock ............................................ . 
First mortgage 5 per cent bonds .......................... . 
Equipment trusts .. ................... ......•............. 
Dills payable ............................................ . 
J\ecounts ............................................... . 
Rese rve liabiliti e~ ........................................ . 
Account l,onJed interest ...... , .......................... . 
Surplu s ... . ..... .... ... ......................... .. ..... . 

68,100 

33,302 
520,947 
133,419 
1(,0,435 

275,537 
25 ,285 
15,;02 

$6,000,000 

4,417,000 
20,000 

1,346, 128 
641,410 

22,600 

48,910 

149,II 7 

T otal ..... • ............................................. $12,645,167 

President \Vi ll iams says in part: "An examination of the 
treasurer' s report will show that during the year the company 
expended $1,867,399 in improvements and betterments to the 
properties, in additions a nd extensions, and in the construction 
and acquisit ion of new properties. 

''The improvements to the property, some of which have 
already been stated, and the acquisition of new property and 
equipment will, it is believed, resul t in a very decided increase 
in the revenues of your company, not only at present, but in 
the future, a nd will enable your company constant ly to improve 
its service and reduce its ratio of operating cost , and at the 
same time care for the large increase in business incident to 
the demands of the growing community. The standard of the 
entire system has been materially rais ed. 

Financial conditions have been such that it has been im­
possib le for .the company to sell upon advantageous te rm s suf­
ficient bonds to take care of its construction expenditures. A r­
rangements have been completed for notes of two, three and 
four -year maturities, secured by collater al. A large proportion 
of the floating debt of the company has been liquidated through 
the sale of these notes since the close of the fiscal year Dec. 3r, 
1907. 

Notwithstanding the difficulties attendant upon the operation 
of the properties during the period of reconstruction, and the 
disappointment in attendance on the J amestown Exposition, the 
results of the operations of the properties owned and con­
trolled by your company during the year 1907 were, upon the 
whole, satisfactory. 

During the year the company purchased 84 new cars of 
approved types, 45 of which were equipped with motors, and 
all but eight of which were equipped with air brakes for train 
service. It is not intended to permanently increase the equip­
m ent by this number of cars. The single-truck cars used prior 
to the Exposition, in the city service, are now being sold. The 
result will be the standard equipment o f the different lines of 
r ailway with new improved semi-convertible cars with double­
trucks. The effect o f the new equipment will be to enable 
the company to r ender better service and handle more pas­
senge rs at slight , if any, increased cost of operation. 

----••·----
POWER PLANT IMPROVEMENTS OF THE NORTHERN 

TEXAS TRACTION COMP ANY 

The Handley power plant of the Northern T exas Traction 
Company has r ecently added 1000-kw to its capacity under the 
direction of the Stone & W cbster Engineering Corpora­
tion. T he original generating equipment consisted of three 
600-kw Westinghouse three-phase, 400-volt, 25-cycle generators 
d irect -connected to Cooper -Corli ss horizontal cross-compound 
engines. The new unit is a 1000-kw Allis-Chalmers 400-volt 
generator direct-connected to a Hamilton-Corliss cross-com­
pound engine. In connect ion with this generator three 
400/15,000-volt West inghouse transformers have been added. 
This additional generating machinery r equired two furth er 
46o-hp St irling boilers with superheate rs. The plant also con­
tains Sturtevant forced-draft fans, Cochrane feed-water heat­
ers, together with Worthington and Al berger barometric con­
densers. 

----♦·----
BOSTON & EASTERN HEARINGS TO BE CONTINUED 

The hearings before the Massachusetts Railroad Commission 
on the proposed Boston & Eastern Electric R ailroad have been 
continued unti l June IO and 30 and July 1, on account of the 
remaining rebuttal testimony to be presented by the Boston, 
Reve re Beach & Lynn Railroad and other parties opposed to the 
road. Presidtnt Adams, of the Revere Beach line, expects to 
introduce expert test imony on June 10, and on the two later 
dates it is expected that the final argument s of counsel on 
both sides will be presented. The question then before the 
Board for decision wi ll be whether public convenience and 
necessity require the issuing of a certificate to the new company. 

At the hearings on May 20 and 2r, Chief Engineer Bickford, 
of the company, was cross-examined by Attorneys Warren, 
Coolidge and Adams, and Prof. Breed, of the Massachusetts 
Institute of Technology, appeared as an expert civil engineer 
in opposition to the proj ect on the ground of the sufficiency of 
the present transportat ion facilities, if extended, to care for the 
situat ion. The company was r epresented by Ezra Thayer, of 
the fir m of Story, P almer, Thorndike & Thayer. 

----·♦----

MICHIGAN ELECTRIC ROADS 

Capital to the amount of $38,031,000 is invested in electric 
railways in Michigan, according to the annual r eport of Com­
missioner of Labor l\f. J. McLeod. There are 23 separate lines. 
The mileage is 1253, of which 705 is operated by the Detroit 
U nited Company, 183 by the various Grand Rapids lines, 160 
by t'he M ichigan United (with headquarters at Kalamazoo), 
and 205 by all the other r ailways in the State. There was ex­
pended last year for improvements a total o f $2,133,767. Only 
20 miles of new line were built. Of the 23 railways, 12 do not 
run fr eight cars, and 6 a re operated entirely within cities. 
T he aggregate in i:ome last year was $10,458,589, apportioned as 
follows: Pas·, . nger traffic, $9,717,474; freight traffic, $533,329; 
other source:;, $207,785. The passengers carried numbered 
222,783,795 ,a very large percentage of these on transfers, how­
ever. The regular far es are 5 cents, though in practically all 
cases six tickets are given for 25 cents, and in Detroit work­
ingmen's tickets are sold at eight for 25 cents. The Michigan 
electric railways have a total o f 1803 passenger and 102 freight 
ca rs. Employment was given to 1405 conductors last year, at 
an average daily wage of $2.21 , and 1399 motormen were em­
ployed at an average wage of $2.205. The whole number of 
employees was 6534; the°average daily wage, $1.995. 
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THE FATE OF RAILROAD BILLS IN NEW YORK-CONEY 
ISLANIJ BILL DEAD 

T he Robinson bill, making general amendment s to the rapid 
transit law designed to facilitate subway building in N cw 
York by offering more attract ive cont ract s to private capital, 
di ed May 22 with the expiration of the thirty-day bi ll period. 
Governor Hughes declined to give hi s approval to the measure. 

The Governor's memorandum fo llow s, in part : 

The sali ent f eatm es of thi s biil is the p rovision fo r the sale of the 
p l"ivilege o r fr anchise t o con stru ct , m ainta in and operate rapid tran sit 
ra il ways in the city of N ew Y ork , with the reservation to the city of the 
right to purchase and take t he privilege or franchi se and the pl ant an d 
property of the g rantee a t the expira ti on of a fixed period, which is not 
to exceed fifty years. These ra il ways, except in the case of certa in exten­
s ion s of existing lin es, can not n ow be con st ruct ed, save by t he u se of 
publi c m on eys. The purpose of the b ill is to authorize con struction also 
by priva te capita l and thus t o p rovi de add iti on al tran spor t ati on fa cili ties 
w hich are gr eat ly n eed ed. I a m con vinced, aft e r ca reful con side rat io n of 
the matte r , t hat the plan p ro pose<l by th is bill is illuso1y and injurious. 

This bill, in it s main f ea ture, mean s tha t to have addition a l r apid 
t ransit in N ew York we should give so-year g rants. I do not believe in 
tha t policy. The city should not lose its control over it s high ways fo r 
r a pid transit purposes for such a period. Any one w ho re flects u pon 
what th e city was fift y years ago a nd upon what it is likely to becom e in 
the course of th e n ext fifty yea r s m rn, t rea lize th is. 

It is most importa nt tha t we sh ould h ave a developm ent of t ra n sit 
faci lities in New York City. There is n othing in which I a m more inter ­
es~ed. But even on t he impro per t erms p ro posed I do n ot beli eve that 
thi s bill assures it or gives r ea sonable p romice of it. On the cont rary, I 
believe that it will postpone r apid transit development. 

\Ve n eed , in the fir st place, a better understan d in g of the fin a ncial 
condition of the c ity. And the exact m a1·g in w hich th e c ity has within 
it , debt limit should be a scerta ined as prom ptl y as poss ible. an d in a 
manner which will pu t the present con trove rsies at rest . \Ve sh ould 
know precisely where tlt e city stands, and make our plan s fo r th e future 
in the light of t h is knowledge. In conn ec ti on with thi s, i t is to be n ote d 
that the Legislature has passed a con cur rent r esolution fo r an a men dment 
t o the constitution providing that in debtedness incurred fo r ra pid t ran sit 
i111provements should not unde r specified cond itio n s be con side red in esti­
mating the debt limit. If thi s' is again passed by t he n ex t Legisla ture it 
can be adopted in N ovembt': tj 1 909. · 

But, to whatever extent it m ay be deemed advisable o r n ecessary that 
there shoul d be construction by priva te capita l, it is clea r t hat fr anchi ses 
must ~ot be incon siderateiy granted, a nd that t he law mu st n ot permit 
te rms which we do n ot wish to see yielded. I believe th a t, w ith due co n­
sidera tion, thi s matte r will be settled in t he n ear future. But proper 
control ove r the hig hways an d p1.1blic improvem ents of th e city must be 
r eserved, and we must n ot a llow t empora ry exigencies t o force gr ants 
cc ntrary to soun d judgm en t and wise policy. 

The present bill, with wha t am ounts, as I read it, to a pr actical p ro­
v ision for s o-year franchi ses, is thoroughly obj ectionable. T here are some 
other features o f th e bill whi ch have been c ritici sed, but I do not th ink 
it n ecessa ry t o discuss them, as I cann ot in an y event approve it. 

Amendment of the E lsberg rapid transit law to aid subway 
·bui lding was one o f the important r ecommendations made by 
the Governor at th e beginnin g o f the legislative session and 
urged vigorously by him. Coupled with this was a propos ition 
to r elieve the transit situation by eliminating from New York 
City's debt limi t subway bond s which were self -supporting. 
Thi s matter , in the form o f a constitutional amendment, passed 
both houses, but cannot be eff ect ive until it 11as passed th e 
nex t L egislature and been ratified by a popular vote. 

Other transit measures of considerable interest to New York 
City fai led to become laws. T he Coney I sland 5-cent far e bi!! 
di ed in the ruck o f thirty-day bill s. This measure was a sub­
st itute for four measures int roduced largely to gain political 
fav or with a eonstituency, which r esented fai lu res to vote for 
a similar measure in 1907. The bill was somewhat ambiguous, 
since it established the ; -eent fa re only in case the P ubli c 
Service Commi ss ion did not sanction a higher r ate. · 

In di sapproving the so-called Coney I sland bi ll the Governor, 
in a memorandum, sa id in part: 

It is pla inly intended to affect charges over existing lines. It estab­
li shes a maximum rat e of s cents without regard to the len gth of the 
route or the n::asonablcncss o f such a fa r e. In othe r wo rds, it is an 
arbit ra ry m ax imum imposed by leg isla tive fi at . 

The a t t<:mpt t o en fo rce such a rate under s uch circum stances would b,, 
abor ti ve, as a successful appeal could be m ade to the courts. It is id le 
t 'l suppose that 1 he compa 11 ies can be compell ed to reduce th eir fa re, to 
s cents merely because th e L egislature says so. 

\Vheth er a s-ccn t fa re is a fair one depend s u pon facts· and not upon 
sentime nt , desire or prcju,Jicc. \Vhe thcr t he r <"s ul t be agreeable or di sa­
gret" able , it inev itably will Le reacl1<" rl on ly aft<:r th e- fac ts have Leen ascer­
t:!i n c-d a nd con sirlered . J ust ice requires thi s, a nd un dP r the cons titution· 
th e r equirement _wi ll be e11forced. 

T he p ro pe r way to deal with these mat ters is to provirle for invest iga­
t ion in which the whole subject can be con sidered, spec ious claims sifted 
o u t, and a result ju,t both to the corpora tio n s and t o the public arrived at. 

I t m ay be sa id that t he provision of thi s bill with rega rd lo the P ublic 
Servi <"c Comm iss ion has thi s effect. Bu t thi s is n ot t he case. T he bill 
r,rovides fo r a /lat rate o f s cents unless the commission con sen ts to a 
higher fa re. I t does n ot p rovide t ha t the com m iss ion sha ll ascerta in or 
fi x a j u st an d reasonabl e rate or th at an increase sh a ll be a llowed be­
cau se it is just and reasonable. 

It is highly importa nt t hat we should have t ransportation in our ci ti es • 
at the lowes t fa ir rates. It is desirable tha t in New York City there sho uld 
be low ra tes from t he congested qua rters to t he breathing spot s in the 
ou tlying d istri cts an d by the sea. The sure way, a nd the only way, to 
m ake r eal progress in t h is direct ion is through th e ascer tainment of the 
essential fac ts a n d the m aki ng of reason abl~ rates in accorda nce with the 
fac t s. This bi ll is wrong in pr inc iple and is not adapted to secure the 
desi r ed r esu lt. I cann ot approve it . 

Still another transit measure which died was that permi tt ing 
the Interborough to charge an add itional fa re over an extension 
o f the present system to be bui lt in the "annexed district. " 
This was des igned to bring residents o f vVhite Plain s to New 
York City without their present difficulti es, and they were 
willing to pay the extra fa re for the proposed fa cilities. 

Chairman William R. Wi llcox, of the Public Service Commi s­
sion, said, regarding the veto o f the Coney I sland 5-cent far e 
bi ll by Governor Hughes: " I be lieved all the time that the 
commi ss ion had power to deal with the matt er of the 5-cent 
fa r e to Coney I sland. Of course, the question of confisca tion 
can be raised under the dec ision of the commi ss ion, just the 
same as it could have been rai sed in the case o f leg islative 
enactment. I do not care to give my views r egarding the 
merit s of the 5-cent fa re issue, for the r eason that several 
hearings involving thi s very question are now before the 
commission." 

----♦··------
UNITED RAILWAYS COMPANY RESISTS PASSENGER TAX 

The United Railways Company will make another appeal to 
the courts to r esist the payment of the I mill per passenge r 
tax levied by the city o f St. Louis, which is held to be const itu­
tional by the Supreme Court o f the United States in a deci sion 
briefly refer red to in the STREET RAILWAY JouRNAL of ]\fay 23. 
Jud ge H enry S. P riest, counsel fo r the company, a ft er lea rning 
of the decision, said : 

T he Su pr em e Court decis ion does n ot end the m atte r . U ntil I see the 
opinion I ca11 n ot tell j u st how far it goes; but a t an y rat e the dec ision 
en,braces only o n e fe ature o f t he law involved. Thi s, in th e m ai n , was 
the question of whethe r the ordi nance impaired a contrac t ob liga tion in 
'v iolati on of the Constitution of the U nited Sta tes. I n advance of the 
opinion , I can not say whet he r we will ap pl y fo r a r ehearing in the 
Supreme Cou rt. I 

W e have oth er gr oun ds on which the compan y can continue resistan ce 
by going into the State courts. These include th e contenti on th at the t ax 
is unreasonabl e a nd excessive, points ove r which t he F ede ral Court had 
n o jurisdicti on an d which ha ve not been tr ied. The com pany will certainly 
go as far as it can in resisting and exhaust eve ry rem ed y a t law before 
it submit s. Th e tax is unfair an d unjust , and. we beli eve, ill ega l. 

The deci sion terminates four yea rs o f li tigation in the Federal 
courts, in which the city was twice defeated on injunction suits 
brought to prevent the collection o f the ta x by the St. Loui s 
Transit Company, its successor, the U nited Railways Company, 
the St . Loui s & Suburban R ailway Company and the St. Louis 
& l\Teramec River Rai lroad Company, all o f whose lines. a re now 
consolidated in to the U nited Railways system. Th e three suit s 
lirought were consolidated for the purpose of appeal to th e 
Supreme Court a ft er Judge A dam s and J uclge F inkelburg, o f 
the United States Distric t Court, at St . Loui s, hacl both decided 
adversely to th e city. These deci sions are nc;,iw revL·rsL·d bv the 
higher tribunal. -

The ordinance provides a li cense tax of I mill fo r eve ry pay 
passenger ca r ri ed, payable in quart erly installment s. T he com­
pany's sworn r eturn fo r 1907 shows 2I6,779,ooo pay passenge rs 
ca rri ed. The tax represents 2 per cent o f its gross ea rnings on 
ca r far es . The 1-mill ordinance suppl anted a fo rm er ordinance 
under which the city collect ed a license tax of $25 a ca r. This 
was repeal ed by the I-mi ll tax law, and since the passage of the 
latt er the city has not been able to collect either tax. 

----·♦··----

ANNUAL VOLUME 
Owing to the fact that the name of thi s publication will he 

changed with the issue o f June 6 from STR EET RAJLWAY Jou 11-
NAL to ELECTRIC RA!LWAY Jo uRNA L, th e current volume ( Vol. 
XXX I, ) will encl with thi s issue. :\n index CO \' e ring the mun ­
li er !-> contained in Vol. :X XX J will li 1: mailed to a ll sui> scr il1ers 
within two weeks. Vol. XXX JI will comm ence with t lie issue 
of June 6 and will eontinuc th ro ughout 1908. 
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THE CLEVELAND STRIKE 

T he officers of the traction company and their attorneys, 
members of th e State Board of Arbitration, r epresentatives of 
the striker s and officers o f th e U nit ed Trades and Labor Council 
spent the g reater part of Wednesday night in consultation 
over the proposed terms of peace. Up to that time a rbitration 

• was prevented by the r e fu sal of President DuPont to agree 
that the strikers should take their places under the senio rity 
rul e to the detriment of the old employees who had continued 
to operate the cars. H e expressed hi s willingness, however, to 
do thi s if these m en would agree to it. On W ednesday 
evening the Forest City employees m et and waived thei r right s 
on thi s rul e in order to promote a settl em ent of the trouble. 
T his was a move that was, perhaps, not anticipa ted by the 
branch of the union on the o ld Cleveland E lectric system as 
the union had taken away the charter of the Forest City 
branch some time ago and it was believed that the men w~re 
not a ltogether fri endly o r in sympathy with the strike move­
ment. 

Thursday a nd F riday efforts were m ade to eomplete the 
a rrangement fo r a rbitration and overcome the obj ectionable 
po in ts, but President DuPont would p romise noth ing m ore 
than to waive hi s obj ections to taking the m en back. Vice­
pres ident Behner insisted that the men be g iven their old 
places as indicated by the seniority rul e, pending the arbit ration. 
lVIr. DuPont's proposal was to take enough of the m en to fi ll 
the vacant pl aces at present and a llow the positions of the 
men to be decided by the arbit rat ion board. In that case the 
senio rity ri ghts. of a ll t he men would be a subject of a rbitra­
tion. The questions fo r arbit rat ion as they stood ' afte r Thurs­
day's meeting a re as follows: The seniority rights of low-fare 
employees, Cleveland E lectric employees and m en employed 
since the strike started. The bearing it would have upon a 
labor agreement w ith a divi sion should the national associat ion 
suspend th e chart er o'f that division. The bearing of the low­
fare ag reem ent upon the Cleveland Eleetrie agreem ent. The 
present obligation of the Municipal Tract ion Company to abide 
by the Cleveland E lectric labor agreement. 

Two men have been agreed upon as m embers of the com ­
mittee on arbitrat ion . O ne of them is E lroy M. Avery, a well ­
known educator and historical writer , and the other is Arthur 
A. Stearns, an attorney and author of several legal works. T he 
third m an suggested was G. K. Shurtle ff, general secretary of 
the Young Men's Chri st ian As sociation, but because of ill 
health he declined to accept. Saturday a number of other men 
were considered, but it was found d ifficul t to secure one satis­
fact9ry to a ll concerned. 

The latte r part of the week, the labor organizations began 
the circul at ion of pet itions to have the new franch ise o rdinance 
of the Cleveland Electric Railway Company submitted to a 
vote under the Schmidt law, enaeted ·by the last Legislature, 
which provides for a referendum vote on all public utility 
g rants. I t was thought that thi s franchise. had escaped li a­
bi li ty to this test, but it seems that the law may be applied, and 
the probabi li ty is that the City Counci l w ill be call ed upon to 
provide for a vote on the quest ion eit her at a special o r 
r egular elect ion. Business men a re in favor of submit ting 
thi s m atter to a vote and it is said that many o f them have 
signed this petition. T he number of signatures necessary to 
secure a vote is 15 per cent of those voting at the last election, 
wh ich would be something over 13,000. Should a sufficient 
number ·of names be secured and the petit ion presented to the 
Counci l, it is said that the matter would stand j ust w here it 
did before the properties were taken over by the M unicipal 
T r action Company and that the status would not be changed 
until after the vote had been taken. Should the peopl e decide 
against granting the franchise, t hen the Cl eveland E lectric 
Railway Company would be in the same position it occupied 
three months ago and the City Council would be under the 
necessity of either allowing the company to operate it s lines 
on the \Vest Side, where it is cl aimed the franchises have ex­
pired, or make a grant that would enable it to eonti nue its 
operation under a city ordinance. 

Chief of P olice Kohler, of Cleveland, announced May 25 that 
Otto Posehke, a st riking conductor on the St. Clair line, had 
con fessed that he dynamited a St. Cl air A venue car Thursday 
night. Chief Kohler said he also had a confession from James 
J. Stanard, another St. Clair Avenue striking conducto r, who 
admitted showing Posehke where the dynamite was hidden. 

Two other St. Clair Avenue strikers, he said, had confessed 
that they burned and cut feed wires. 

Pres ident DuPont, of the Municipal Traction Company, an­
nounced May 25 that the motormen and conduetors now em­
ployed by hi s company had, by an overwhelming vote, decl ined 
to submit their rights to seniority of position to arbi t rat ion. 
Therefore it had been decided tha_t the men who worked during 
the strike should have fir st choice of runs. Many of the 
strikers, it is said, r eturned to work May 25, aecepting w hat­
ever nms were assigned to them. 

----♦··----
THE TOLEDO~ BOWLING GREEN & SOUTHERN AND THE 

TOLEDO URBAN & INTERURBAN CONSOLIDATION 
A confere1rce was held a f ew days ago in Cineinnat i at 

which it was decided to appoint two committees to investigate 
the financial plan by which the Toledo, Bowling Green & 
Southern is to take over the Toledo Urban & Interurban 
property. One of the committees, consisting of five m embers, 
w ill examine the financial plan of the proposed merger and 
another committee o f three members w ill loqk into the physical 
condi tion and m anagem ent of the Toledo Urban & Interurban 
Company. Both committees are made up of Cincinnati men 
a i1d will report to a m eet ing of the stockholders in that city 
on June 2. The stockholders of the Toledo, Bowling Green 
& Southern w ill meet a t Fi1,dlay on June 19 to vote on the plan, 
it is sa id . The companies are owned largely by the Estate of 
Charles K il gour, John Kilgour, George B: Kerper and other 
Cincinna ti m en. The Toledo Urban & Interurban Company 
has been operating the Toledo, Bowling Green & Southern 
under a lease in conjunetion with its own property, which ex­
te nds from Toledo to Perrysburg. It is said that the Toledo 
U rban & Interurban fa iled to pay it s rental to the Toledo, 
Bowling Green & Southern when due on A pril I of this year 
and forfeited its lease. The plan outline,d is said to provide 
fo r the purchase of the Toledo Urban & Interurban property 
by an issue of $500,000 in 6 per cent bonds and $250,000 in 5 
per cent preferred stock. The capital s.tock of the Toledo, 
Bowling Gr een & Southern is to be incr eased by an issue of 
$500,000 preferred stock, the remaining $250,000 to go to the 
stockholders, who are to exchange half of their common stock 
and reccive one sha re of preferred for every three shares of 
common, the surrendered stock to be canceled. 

-----·♦··----

STREET RAIL WAY STRIKE IN CHICAGO SETTLED 
Following a conference on W ednesday, May 20, between 

President Roaeh, o f the Chicago Railways Company, and offi­
cers of the carm en 's union, the 20 employees whose res ignation 
from the union caused the strike vote, addressed a letter to 
President R oach saying that out of loyalty to the company 
they would pay up the ir baek dues to the union and ask to be 
rein stated in good standing. They declared that they had no 
d es ire to involve the company in any strike or difficulty with 
the union. The cause of the dissatisfaction among the men 
hav ing thus been r emoved, the strike vote was officially de­
clared void. 

----·♦-----
NEW PUBLICATIONS 

STANDA~ HANDBOOK FOR ELECTRICAL E NGINEERS. Second 
edition, corrected. New York: McGraw Publishing Com­
pany, 1908; 1285 pages; illust rated. Price, $4. 
The first edition of the Standard Handbook for Electrical 

E ngineer s, which was writt en and eompi led by a staff of spe­
ciali sts, was 5000 copies. It was published about four months 
ago, and it s success has been so great that a new edition has 
become necessary. No change has been made in the subject 
matter in th e second edition, except that the pages have again 
been very carefully read for typographical and other errors. A 
number of other improvem ents, however, have been made in 
the book. A lighter and thinner paper has been used, so that 
the th ickness has been decreased by about ¼ in., and the weight 
by a corresponding amount. Another impor tant improvement 
in the book is that it has been provided with a thumb index. 
This change is of especial value in this particula r book since 
the index references. are all made to sections, and with the 
th umb index one is able to turn immediately to the part of the 
book where the reference is given. S ince its publication, the 
handbook has been adopted as offieial text in 30 engineer ing 
clubs and universities. The price remains the same as before. 
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STREET RAILWAY PATENTS 

UNITED STATES PATENTS ISSUED MAY rz, 1908. 

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

887,077. Sleet-cutter and Scraper; Frank L. Dye, Spring fiel d , 
Il l. App. filed Jan. 28, 1908. Provides a supplemental wheel 
mounted on a supplemental pole section, ancl which has a 
toothed tread so as to cut away ice in advance of the trolley 
wheel. 

887,082. Amusement Device; Edgar M. Fraser, New York, 
N. Y. App. filed Feb. 28, 1908. Consists of a hollow spherical 
casing adapted to r evo lve on any surface and made in two 
ha lves capable of being opened and closed. This fram e is 
prov.ided 011 its inner surface with swivel casters, which rolls a 
semispherical car equipped with seats for passengers, the car 
carrying a ba llast whereby it will always tend to remain at the 
bottom of the inner surface of the spherical frame while the · 
latter revolves. 

887,161. Track Lay-
ing Machine; Charles 
0. Wescott, Puyallup, 
Wash. App. filed Sept. 
23, 1907. Relates to 
improv e ments 
in track laying ma­
chines and is more 
pa rticularly an im­
provement in the tie 
conveyor for use on 
a track laying ma­
chine previously pat­
ented. 

887,169. Signal or 
Switch Apparatus 
and Signa ling Sys­
tem ; Adoniram J. 
Wi lson, West fie ld, N. 
J. App. fi led Oct. 15, 
1902. Provides a sig­
na l arrangement to 
assume three posi­
tions. Operated by 
fluid pressure motors 

z 

00 

preferably using liquid gas, the liquid gas being stored in a 
tank in proximity to the signal. 

887,218. Tamping Tool; Gaston Oliver, Lynchburg, Va. A pp. 
filed March 2, 1908. A tamping tool particularly ada pted fo r 
tamping the earth under railway ties, comprising a shoveling 
device, a bar carried thereby, a tamper carried by the car, and 
means for reciprocating the bar to operate the tamper. 

887,226. Rai lway Switch-throwing Mechanism; John N. 
Quinn, Cincinnati, 0. App. filed Aug. 12, 1907. Relates to .l 

swi tch of that character adapted to be thrown by a passin 2, 
train and afterward automettically thrown back to its initial 
position. Means whereby the switch may be operated manuaJ1 ·, 
independent of the automatic control. 

887,234. Brake Shoe; Joseph D. Gallagher, Clenridge, N. J. 
A pp. filed Oct. 19, 1907. Consists of a sectional body, and a 
back made of a single piece of metal and removably secur , ·d 
thereto. 

887,235. Hand-Strap ; James S. Doyle, New York, N. I 
App. filed Sept. 7, 1907. A hand grip for str eet railway c;1 1 ~ 
comprising a yoke-sh aped tubular metal member having a s tir 
face of hard enamel, and a fl ex ible suspending m ember adap ' r·d 
to pass over the p<'lle of the ca r in such a way as to prod .ire 
a hitch around the pole and prevent swinging. • 

887,274. Brake Shoe; William H. V . Rosing, St. Louis, ]V o .. 
and Frank L. Gordon, Chicago, 111. App. fil ed May 3, HJ<>7-
Comprises a tread-bearing part, and insets of a differ ent m a­
terial in said bearing part, said insets being of g re;1l er wi <l :h 
than the remainder of the tread-bearing part. 

887,287. Railway Switching Apparatus; John D . Taylu. 
Pittsburg, Pa. App. fi led March 5, 1907. A switch ;1pparat11 .~ 
in which a number of switches a re operated ancl controllt rl 
from a central station, the controlling levers inter locking w i1 It 
one another to prevent conflicting routes. J nclucles co111plc1 e 

electrical au,~ 1nc•cJ1anic,il teatnrc:s :• nrl has rneans for governing 
the passage r f c:a rs al,Jng a rail.va,. 

8f<7,287;_ .Appar:>.tus Govern,1,g th e Pa.;ca·,c o f Cars or Vehi­
cle~ A!onp; ;, l<.ailway awl t he Coritrol tlie:-->of; John D. Taylor, 
Edge·.vood Park, Pa App. ..led Sc[Jt. 1904. Relates to 
mod1ficatin,1s of the abO\'(;. 

887,289. Apparatuf £0r Controll ing the Pas sage of Trains ; 
Jo)m D. Taylor, Willrn1~bu g, Pa. App. filed Oct. 26, 1904. 
Relates to adrl ition.tl 111ocli11c:1 · ion . 

887,.290. Control of Apf1;1I arn~ GoYernmg the Passage of 
Cars or Vehicles A long a R,,i lw1y ; Jolrn n. Taylor, Pittsburg, 
Pa. App. filed Aug. 23, H;o6. CO\ r-r::; :, till further modifica­
~ioas. 

8/27,291. Sa frty Controller (or EJ..ct ri,- Switch-Operating 
Apparatt1 ,:: John n. Ta) !or, Pittsburg, f'a. App. filed Dec. 8, 
l()~i. ~elatrs to e1 ·:ctric switcl,es. an·' ,ne;ll',' by wh ich they are 
,;uc/-esstvcly d1. plac,,d tu cm<' pos1t1011 or the other by sncces­
siv~· clos'lres to an oper:1ting pilu or nrcuit. 

887,299. Derailer; Ed,· 111 H. \'ifr , ~m,J \ Villiam H. Eng-

tel,~ r:~~=--~'~": -J ~~- t-m;"'~~+r-.4~" ,f:E:1 
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land, Chicago, Tl'. !,r: p filed ~\ug. ,f r907. This device is 
adapted to be att; ched tc, the base fla·1ie o the rail, the operat ­
ing parts being , ingerl so that they ma} k swung into or out 
of position \V1'il1 still attached to tl,c rai l base. 

887,3.2:f. Swi/·h Mechcti,:srn; Cha L·s F Gay, Spokane, \Vash. 
App. filed July 24, 1907. Consi.-ts of a pair of arms mounted 
GI: opposite sir ·s of the 111,1in !i1,e- r:lil and adapted to swing 
in a _horizom~l plane tc,ward an C.: aw~·y from the rail, a con­
nc.::tion hctwe~n the arm:- -\Jld the switch tongue whereby the 
moYcment of the arms will mm,::: I he to1gue, and m ea ns car­
rir•d byj a CJ.r for oper ating said arm:, to move the switch 
tongue in t 11e desired direction. 

88;;-,362. Rail Truck: Aaron \VarGcl ', ·T oronto, Ontario, 
Canada .\pp. filed May 19, 1906. Prov;dc·s a truck for steam 
and s t r,,1: railways, hav1r~~ cast side frames designed to elirni ­
na:f' ;1~ fJ.r a~ 1)ossibie Ul •1ts and rivets ·,, the construction of 
t!1 l,ame. 

187,426 Sw i1 ·h Operati1:g Device: T'1oma s W. Rich, San 
Diego, Cal. \pp. filed July 9, r<Jo7. 1\•J <·chanical means for 
th r( ,,., ing ;,, ~,\ itch from a moving c:1r. 

887.4.70. T ~nlle \Vheel for ElectriL Car s : George C. Strat ­
to11, r:,m1,kn , :--;_ J. App. f,lecl J,ily TX 190;. The troll ey wheel 
is mo1.1nkd hc:t11ern a pai,· .,f conc,ntric, lly revolu\.Jl e platrs 
h:iving ,. 1di 1iy prujecting sp·,k,:s or a,·ms designed to close 
C.\'cr the 11 1tkv ,,ire. 

887,483. l· I I rica!l_v l'ropclkd V d1icl ·: Joseph Lcdwinka, 
Phi ladelphia, 1 '.i. '\pp. lil-:'d Ang. 1. H 7. A driving uni t 
c,: ,mpr ;,ing l\1 ,, ,·rhiclc ~nppnrt ing whLc!- w hich arc maintained 
in ax ial alig111rn 11!, hut ;trc rclali,·c-ly rutata hle by indepemle11tl _v 
controllable nl(lt,Jrs. f ~ particularly appli c:1hle to 1 rue k c; for 
troll<') r;iilw,1y car~ 

8S7,48X. C 1rnbi11ed H.aihv:1) ,··1i .• :r and R ,1il Fastener; Vin­
cen;.: Malik , Nprth ';r;1dclu-k, llf

0 

f.r'l<:..,t \V. Cook, vVilkins ­
!J11rg, l'a. . ,pp. fi l"d J. l ay r~. 1 ;07. C•Hnpri ses a hasc o r bo,ly 
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portion having extended ends adapted to rest on the tit s, up­
wardly extending &plice-h:1rs to overlap the base a:1d wel por­
tions of the ra ils, a strengthening rib dependi ng centrally fro:1 1 
the body portion, and transYersely di spo,ecl rein forcing .vctis 
for said splice-bars and rib. 

887,489. A utomatic Train-Pipe Coupling; Norman E. ~\far­
vin, Springfield, M ass. App. 1i!ed .N"ov. JI) , 1907. An automatic 
coupling device comprising h<:ad-pieces having channels therein, 
a valve in each head-piece and surrounde\.f by tlie clnnnels, 
which channels are normally closed by the valves,' means fo r m­
ing a part of the valves and projecting beyond the face of the 
head-pieces for operating 01_Jpositc ly disposed va h ·cs, and ,inrnl­
taneously uncoveri11 g the c11:mnels. 

887,50-l. A utom atic Swi tch for T rnlley Lines ; Joseph ,'J cl­
son, Cape May, N . J. App. fi le r! Aug. 30, 1907. The trolley 
pole has a pair o f ,i.,ecial contact rulkrs adapted ,to enf_.'.age 
plates a longside the trolley I\ ire and selectively em rgize m~,g­
nets controlling th P S\\ itch point. 

887,576. Rai lway ~ignal Sofror.y Bay:i<. L, ,s Angele,, Cal. 
App. fi led A pril 15, 19::>7. -\ pair of spe ·1;il trn lley wires arc 
provided which are adaiJkd to be cne, ~- 1<. ,, 1 y a generator 
within the locomo ,ive cab and :ictuate ~1lar ·1 ~ignals in case 
another train should he on th e same blo,·k or section. 

887,599. 
caste r, Pa. 

Railwa) Track Cleaner; 'T'1ec,dorc Devekr. Lan 
App. fi led Sept. 25, 1907. Deu1·1s of constructi on. 

887,607. Track-L aying Machine; Charles F.. Drummond 
Twin Fall s, Idaho. :\pp filed Od. 26, 1907. An auxiliary 
track extends a lonr one si".e of tl,r train and has smail c., rs for 
transport ing m ate r ial 'hroughCJut the: length 0f !he train. 

8537,617. Car Br.:k,·, Jamb Pirie. Louis\ . Ky. App. filed 
Feb. 21, 1908. A col' b1wd wheel and -rail r,1 ake, the shoe,· of 
which are mounted 011 :111 integral 1 rac:kf'l s0 as to 1:Je ,i•n11l­
taneously applied. 

887,637. Brake Slack .\dj u- , , Maur) W. fJibb:nJ, Chi· 
cago, Ill. App. fileri "\Ly 4. I~<J- Co111pri,e~ a two-vut c,vPr 
lapping tie rod bctw ,·, n the hr·1kc leYd S an<l t spr ing c1,­
operating with such rod ·ind ad 1ptcd to 1)e com)LS:'f'<l hy an 
excess travel of the le1·er, upon appli,;i•: •n of the 1,r;,ke~ nd 
reacting to eliminatt' slack 0 1 : tl-,e rd,· •~E f tb~ hr:11<:e,. 

887,6-l9- \Vheel; J1,iian 1,, nned) f'ittshucg. r.,. :\pp filu: 
Nov. 30, r9o6. The v.J ·el i, compc,s 'G 0f ;i ceme; p,.,niu11 ·1nd 
a rim por tion, the t\\"O port ons l)Cinf! ~ep;n ;,tdy :,;1d ind. pen­
dent ly formed and unite<l hy :;n ,·lc<··rical ·,n::d , :.;:tending lw 
tween and throughnu't the direc·ly contacti11g surface, thereof. 

887,652. D evice fur Co.1Fyi.1g or Tr:.ii>porting and Afford­
ing A musement; Imre I-:-iral ·y. South Kell',ing :,-,n. London. 
E ngland. App. fi led Nov. 18. J )01 .\n •:ndlc:ss ~·able for con­
veying passenger c;:.rs in an cxt~n de.J circuitou, cnur 0 f. 

887,691. E lectrically Dri,·en Vehicle; \Villiam B.. Pottec 
Schenectady, N. Y. App. fikd J me 25, 1903. .\ trolley for use 
on vehicles adapted to run on-r " highway without tracks. Ha~ 
a pair of troll ey wheel, connect~d i)y a· uni\"ersal joint to the 
troll ey pole and m ;,intaincu by :;prings in cc,ntact with a pair 
of trolley wires, regar<lle~, d the position of thf' polc. 

-----·♦ ••----

PERSONAL MENTION 

1IR. JOSEPH A McBRIDE bas been appointed auditor of 
the Pacific Electric Raih,·a~· C(j>mpany, vice G. W. M ulks, re 
signed. 

1IR. JOSEPH L. HAGEN". \\"ho ha.s been c:onnected with 
the purchasing department of the. UniteC: Traction Company for 
a number of years. with headqllarte rs a t North Albc1ny, has 
been placed in charge of the Trc-y office. 

MR. WILLIAM P. BOARD1L--\ :"''. the builder of the first 
street railway in A merica, died a-t r 1101i1e in Desmet. S. D., 
on 1Iay 21 , and will be buried in R,;1ghamton, ~- Y. :'\fr. 
Boardman superin ten<l ed the construction of thf old New York 
& Harlem Railway. the. line •which now nea rly corresponds 
with the Fourth A vem1e Railway. h connecterl the Bmvery 
with Harlem. 

MR. D. A. CAL HOUX, in tli.e pa• 1' connected \\"ith railroad 
location and const ruc t ion work in t!. c United States. Mexico. 
South A merica and the Philippine Is!;c11ds, has become a mem-

ber of the firm of Caccavajo, P ruyn & Calhoun, of New York, 
consulting enginee r s. These gentl em en have now also become 
associated with Dr. Louis Duncan and Mr .. Lamar Lyndon, co11-
s11l ti ng electrical engineer s. 

MR. B. E. TILTON has r es igned hi s pos1t1on as engineer 
of maintenance of way for the Municipal Traction Company, 
and will take up simila r duti es with the railway company at 
R ocheste r , N. Y., a t once. T he m en who have been in the 
employ of Mr. Tilton presented him with a silver military set 
as a token of their appreciation before he left the city. Mr. 
Harry Bunning, engineer of the Forest City Railway Com­
pany, has been appointed to succeed Mr. Tilton. 

M R. D. H. HERFLICKER has been appointed supervisor 
for the Southern Division of the Public Service R ailway Com­
pany, at Camden, N: J. T he position was made vacant by 
the res ignation of Mr. H. H. Patterson, assistant division 
superinten dent, who accepted the superintendency of an electric 
ra ilway in Pennsylvan ia. Mr. Herflicker started as conductor 
with the Phi ladelphia R apid Transit Company 14 years 
ago, and has fi ll ed a number of responsible positions with the 
Wilmington R ailway Company and the Scranton Railway Com­
pany. 

MR. ROBERT DAHLANDER, who was in charge of the 
elect rification plans of the Swedish State R ailways, has r esigned 
to become president o f the Stockholm municipality's gas and 
elect ric undertakings. Mr. Dahlander was born in Goteburg, 
Sweden, in 1870, and was graduated from t_he Stockholm Tech­
nical University in 1890. Afte r graduation he was employed 
as engineer in sever al la rge electrical works in Sweden and 
ab road, and from 1903 has been connected with the electrifica­
tion projects of the Swedish State R ailways. Mr. Dahlander's 
report has been publi sheJ in Swedish and is to be translated 
into Engli sh and German. 

SIR J . CLIFTON ROBINSON, managing director o f the 
London United E lectric Tramways Company, who has recently 
completed a tour around the world, has written a valuable 
a rticle on "The Railway Problem in J apan" for the April 29 
issue of the London Times' Engineering S upplement. Sir Clif­
ton describes the physical difficulties which have prevented the 
rapid and unifi ed growth of the J apanese steam railways and 
states that government ownership was adopted for strategic 
rather than economical r easons. The government is finding it 
difficult to raise m oney for extensions and improvements and Sir 
Cli fto n believes it would be better if some partnership agr ee­
ment wer e made with some powerful financial interests to carry 
out the desired ends. Japan has 5014 miles of steam railroads 
for about 50,000,000 people; the ave rage number of journeys 
pe r head is 2.4, and the average distance travel ed per head is 42 
mi les. Sir Cli fto n also writes that th e government is consider­
ing concessions fo r the construction on a large scale o f electric 
rai lways of interurba n type as feede rs to the steam trunk lines. 

MR. A. F. CLARK has been appointed acting superintendent 
of shops of the United R ailways & E lectric Company, of Balti­
more, Md., to succeed Mr. H. H. Adams, who as previously 
noted in the STREET RAILWAY J ouRNAL has been appointed su­
perintendent of rolling stock and shops of the New York City 
Railway Company. Mr. Clark formerly was assistant to Mr. 
A<lams, having acted in that capa<;ity since July, 1907, when he 
resigned from the J. G. Brill Company. Mr. Clark is only 29 
years old, and is a graduate of the Sheffield Scientific School 
with the degree of M.E. Subsequently he pursued the evening 
course in electri½al enginee ring in Drexel Inst itute, Philadelphia, 
whi le with t~rill Company. H e was born in Oakland, Cal., 
and received hi s elementary education in the public schools of 
that city, and prepared fo r Yale at the Central High School in 
Philadelphi a. For a short time after g raduation he was em­
ployed as an app rentice in the erecting shop of the Southwark 
Foundry & Machine Company, of Philadelphia, Pa., but later 
resigned to enter the draughting r.oom of the Bethlehem Steel 
Company, of South Bethlehem, Pa:. In 1901 he became con­
nected with the Link-B elt Engineering Company, of Philadel­
phia, but in 1903 r esigned from this company to become con­
nected with the Brill Company, in charge of the designing of 
the d etails of car bodies and with special supervision of brake 
designs. Later he had charge of checking all drawings for the 
company. When the Brill Company opened its department for 
the construction of steel underframes in 1907, Mr. Clark was 
appointed foreman of the department. It was during this con­
nection that he pursued his studie~ at the Drexel Institute. 




