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The Adoption of Association Standards 

The rules of procedure for the adoption of standards 
which were adopted by the E ngineering Association at its 
closing session on Priday morning provide a logical and 
definite course to be followed in the suggestion , considera­
tion and finally the adoption of standards and recom­
mended practice. All will agree that sufficient safeguards 
should be provided against hasty adoption of carelessly pre­
pared recommendations. At the same time, if it should be 
necessary or desirable for any reason to obtain prompt 
action on a proposed standard, the course of procedure 
is not too cumbersome to permit the completion of all the 
work which precedes the sending out of letter ballots within 
a period of three months prior to the annual convention. 
The scant attendance at the closing session on Priday morn­
ing when this subject and the r epo rt of the committee on 
standards were presented leads us to suggest a change in 
the order of the program next year so that the report of 
the committee on standards would be presented on the sec­
ond day of the convention, when it would receive the ca re­
ful consideration which it deserves. The report nf this 
committee is perhaps the most important business which 
comes before the association during the convention, and it 
should be presented at a time of maximum attendance in­
stead of on the last day, when only a few members. who are 
anxious to get away, are in the meeting room. 

Proper Basis for Rates and Fares 

T he value of the midyear meeting of the American 
l~lect ric Rai lway Association is emphasized in no stronger 
way than by th e recommendation of a committee made at 
the A tlantic City convention that its report on rates and 
fa res be discu ssed at the gathering in January. Very often 
it has happened that excellent suggestions well adapted to 
improve the status of the industry and the condition of the 
companies have failed to receive proper consideration be­
cause they were presented in the hurry of a convention 
meeting without a definite request for future action on the 

proposals advanced. The subject assigned to this commit­
tee is the determination of the proper basis for rates and 
fares, and the association cannot do better than to afford 
every opportunity within its power for further and definite 
consideration of this topic at the midyear meeting. It is 
one of the weaknesses of the electric railway sit uation that 
the rate of fare has been made the same in so many cities 
where costs of construction and operation were not al ike. 
Uniform fares are ju stifiable when they are applied to like 
properties and like condi tions of travel, but they have been 
rxtended indisc riminately and without careful investigation . 
The "basis for fares" shou ld include an allowance for the 
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eve r-increas ing costs of labo1· and 111 aterial s. T hese costs 

have bee n r ea li zed by practically all companies in th e 

count ry, if not directly, at least indirectly. Their existenc e 
is a tan g ible element that has overc ome in many places the 

effect of the g reate r ea rnin g ca pacity which is to be ex­

pected from a normal increase in density of traffic. The 

co111mittee has suggested six diffe rent methods. but ex­

presses a preference for a modifi ed zone system. Any form 
of thi s kind of fare seems so fo r eign to A meric an methods 

that' th e publication by th e committ ee of it s reasons fo r 

reaching thi s co nclusion wi ll be of g reat interest to electric 

ra ilway companies a t la rge. 

ACCIDENT PRE VENTION I NSTRUCTION FO'R 
EM PLOYEES 

The general sentiment of this year's convention oi th e 

Clai m .-\gent s' Association was expressed in the remark 

made in B. F. Boynton's paper, that the principal effo rt s 

nf the modern cbim agent must be directed to\l'a rr! the 

preve nti on nf acciden ts rat her than th e ca re of the111 

after they ha vc occ urred. T his standpoint \\'as taken not 

only in Mr. Boynton's paper, entitl ed, "l fol\' Can the 

l'u!Jlic Be Educated in the Preve 11 tiun o i .-'\cciclents ?" but 

also in th e papers of l\les~rs. Ca rpl'nter and \ \'hitc head. 

in \vhic h th e question of accident prevention by empl nyees 

\\'as considered. The paper, oi ~Jcssrs. \\.alsh ancl !\eek. 

ho\\'eve r. went tn the root of the probkm . namch·, the 

sekc tiun am! instruction oi platfunn men. 

It is a fact that the men \\'ho arl' respnnsihle for the 

training of new men must impart to them so much detail 

regarding their regular transportation rluties alonl' that 

littl e time is left to cliscnss the seemingly remote 111atter 

of accidents. Prubal>ly it \\'Ould bl' better tn have this 

subject tak en up \\·hen the stwknt is nl'aring· the end of 

his tutelage, becausl' he is then ia111iliar enough \\'ith the 

cqttipment to understand his rl'sponsibilitics. The que,-­

tion remai ns: \\'h o is tn impart this instruction. l>oth to 

the recruit and to the \'eteran? Some compani es leave 

cerned in it. It is well to explain this because men a re 

tempted not to report accidents on account of this feeling. 

Talks on accidents should be given, say, once a month at 
in formal smokers. at which the superintendent can discuss 

th e accidents of th e month, pointing out how some of them 

could ha ve been avoided and mentioning the character of 

accidents which are likely to be most frequent during th e 

coming month , such as th ose ca used by the opening of 

schools, introduction of summer cars , approach of snowy 
weather, etc. Attend anc e at these meet ings should be con­

sidered a part of the employee's working tim e and he should 

be paid regul a r platform rates accordingly. This action 

wi ll go fa r to impr ess the men with the fact that the com­

pany consider s th ese talks of g reat importance. 

DESIGN AND MAINTENANCE OF CARHOUSES 

T he report of the committee on buildings and structures 

\\' hich was presented at the convention befo re the Engi­

neerin g Assoc iation is of a most valuable character in view 
of its clear and definite conclusion s on the subjects of 

lrnilcling construction and maintenance, facilities for em­

ployees and th e fire protection of buildings and yards. 

Unde r the head o f "Economica l 1t[aintenance" the com­

mittee recom mended th at buildings should be regularly in­

, pectecl. preferab ly at monthly intervals, and that the con­

di ti ons be noted on a regular inspection form. This sug­

gestio n is an exce llent one. as it will tend to fix the respon ­

sibility for the conditi on of buildings. Under the present 
fo rm of orga nization in all but th e la rgest companies thi s 

responsibility is so widely scattered among the several 

departments that what is eve rybody's business becomes no­

l>ndy's business. 

The recommendation s on carhouse hea ting call for the 

indirect method-tha t is. a system where th e air is blown 
through ,team coil s and thron ghout the building. There 

is littl e quest ion that a blower system offers most satisfac­

tory hea ting fo r carhouses, es peciall y those with closed 

this matter to the schoolroom instructor. some to the divi- pits. In winter time it is superi or to steam pipes because 
sion superintendent. some to the claim department repre­

,;entatin,, and , omc u,c thl' service, of all three but with­

out any defini te p lan oi prucl'du re. 

Since the impressiOI) that any instruction makes upon a 

man must depend \'cry much upon the authori ty of the 

instructor, it is desirable that the more important featu res 

of accident pre\·ention should be presented by the divi­

sion superintendent. \\'ho has full authority oYer the men 

and is thornughly familiar \\'ith the conditi ons under 

\l'hich they work. For instance. he \\'Ould not expect the 

men who operate cars through th e slum districts tn have 

as fe\\' accidents and to secure as many \\'itnesses as those 

who operate through a better secti on of the community. 

Under hi s direction the representati\·e of the claim de­

partment might very well describe the uses of and th e 

methods of filling out the several report forms. but it is 

the superintendent himself who should take up the moral 

side. namely, the employee's responsibility for safeguard­
ing life and property. Furthermore. on ly he should have 

the aut hori ty to point out that an unavoidable accident 

will not mea n a black mark agai nst the man who was con-

the pitmen a re in no dange r o f being burned or scalded , 

whil e the pits remain free from cond ensa ti on; in summer· 
the duct layout is ava ilable fo r fo rced ventilation. Failures 

uf th e indi rect system a re genera lly due to ignorance in 

calcu lati ng the hea tin g r equ irement s. to the wrong layout 

of ducts and to waste of heat at open outlets where no men 

a re working. In short. those who wish to install the in­

direct system must be prepa red to have it designed by a 
speciali st and watched wit h more than usual care. 

The subject of heating is closely related to that of track 

doors. Steel shutters ar e a necess ity where clearance con­

di ti on s a re paramount, but th e labor of rai sing and lower­

ing them by hand at freque nt intervals practica lly means 

an open ca rhouse and a cold one. no matt er what heating 

system is applied. It is th erefore r egrettable that the com­
mittee has not found the motor-ope rated shutter to be 

generally satisfactory. Doubtless a little wider experience 

with power-operated doors will find a cure for any present 
objections to them. 

Perhaps th e most striking section of the report is that 

relating to proper facilities for employees-not only facili-
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ties fo r makin g out service report s, but al so for spendin g 

idle time ag reeably •at th e ca rhouse. The welfa re aspect 

o f the handling of pla tform men has become so important 

that no railway can afford to ove rl ook these means fo r 

keeping experienced men in the servi ce and cuttin g dow n 
th e hi gh cost of training new men. In the futur e no ca r­

house will be considered complete without a club room 

and even a cost -price restaurant. Dormitories where tlie 

men can have a bed fo r a low price have also been fo und 

desirable fo r isola ted carhouses. It is not necessa ry or 
even des irable th at th e comp any should g ive a ll welfare 

privil eges with out cost. Probably th e most a pproved prac­

tice is to charge small fees and to turn over any profi ts to 
th e employees' s ick benefit o r enterta inm ent fu nds. On the 

whole this part of th e report is of much more importance 
than th e di sc ussion of ca rh ouse design and it deserves care­

ful attenti on by managers and oth er executive offici als. 

The section relative to fire protection of buildings and 

storage ya rd s a lso conta ined many good points. Fo r ex­

ample, on e recommendation was that there should be an 

ample equipm ent o f sand pail s, wa ter pails ancl sma ll ex-

tent , i f any, to which charges properly belonging to opera­

t ion a re being placed in the construction account. T he 

lat te r , like charity, often covers a mult itude of si ns. 

\V c admi t that such publicity may be tempora rily dis­
adva ntageous to su me compa nies , or, rather, that it may 1, e 

disadvantageous to the fi nanc ial interests in th e control 

of such companies. We believe that where the policy of 
sil ence is fo ll o\\'ed it is d ictated in n ine-tenths, and prob­

ably in 99 pe r cen t, of the cases by the owners rather than 

by the managers. The div idend must be maintained or at 

least a surplu s over operating expen ses must be shown su 

as to insure the best marke t price for th e securiti es. 

I fence too close sc ruti ny of the operati ng expenses and 

uni t costs is not de sired. So long as the methods of keep­

ing the accounts of a rai lway company are macle dependen t 

upon th e stock ticker, just ~" long wi ll it be imposs ible 

fo r anyone to lea rn th e whole story about a railway prop­

erty. T hi s fact should be clearly unde rstood. 

But a pol icy of com plete publicity of accounts alone 

wi ll not fu lfi l the requirement s. according to the sent i­

ments expressed by many of th e delegates at Atlantic City. 
tinguishers. It is usual to consider th ese as minor or There is a lmost as mu ch ignorance in th e pu bli c mind o f 

auxiliary equipments, but th ey a re rea1ly o f great impor­

tance, as they must be depended upon to put out a fire be­

fore the sprinklers. standpipes or chemical eng ines can be 

brought into action. A nother good recommendation was 

that the layout of all fire-protection appa ratus should be 
given on a general plan which would be posted th roughout 

the property to guide eve ry employee whether or not he 

was a member of the fire-fighting corps. 

THE AMERICAN CONVENTION AND PUBLICITY 

The keynote of the conv ention of th e A merican Asso­

ciation this week was publicity; publicity not only of ac­

counts , but of all th e serious economic probl ems which 

are now confronting electric railway companies. The 

financial and eco11omic questions a r e in man y ways related, 

and the lack of published da ta in regard to th e account s 
has undoubtedly been instrumenta l in perpetua ting an 

ignorance on the pa rt of th e public of the fundamenta l 

requirements of success ful and profitable electric ra ilway 

operati on. Incl eed, a mi sapprehension of th e rea l condi ­

tion o( affairs is to be found. not only amon g the gen era l 
public. which gives littl e thought to such matt ers. but even 

among financi er s who a re supposed to be fa mili a r with th e 

corporate a ffair s o f a ll la rge undertakin gs. lt may be 
difficult to change thi s situation in a short tim e, but there 

appea r to be no fundamenta l obstacles if th e rai h,·ay com­

panies consider that th e effort is worth whil e. 

To our minds, t wo steps are necessary. The first 1s 
real publicity of th e accounts. T hi s is being required 111 

some States, but few compani es publi sh more statistics of 

their se rvice than a rc actually demanded by the authori­

ties. T he practice foll owed by many of the la rge steam 
railroad companies of issuing annual reports which give 

the opera ting ex penses and unit costs of th e compani es 

in gr eat deta il has been honored in the electri c ra il way 

industry more in th e breach th an in th e obse rvance. Y ct 

without these figur es it is impossible for th e stu dent of 

financi a l values to determine even approxima tely the ex-

the economi c condit ions surrounding a ra il way company 

as there is about its fina nces. In spite of the widespread 

ta lk about th e h igh cost of living. few people real ize that 

durin g the past te n or twenty yea rs there has been a g reat 

reduct ion in the cost o f street ra il way tra nsportat i.on and 
th at th e ni ckel purc hases far more in the way of speed , 

com fo rt and safety to-clay th an eve r befo re. The ordi­

na ry householder may g rumble a t hi s increased cost o f 
food, clothing and ot her n ecessiti es, but he accepts th e ad­

vance in prices because he reali zes that th ere has been a 

wo rld-wide inc rease in the cost of producti on. He has 

eve n pa id with surpri sing equanimity higher steam ra il ­

road fa res in di ffe ren t parts of th e country because he 

kn ows th at th e steam rail roads pay more to thei r labor 

and more th an they did severa l yea rs ago for th e ra il s, 

cars and oth er materia ls which th ey buy. But he a rgues 

that with the street ra il ways the conditi ons are diffe rent. 

T remendous economies must have fo ll owed the operati on 

of ca rs with elect ricity. If thi s we re not so, why di d th e 

co mpani es make the change? Moreove r , some people in 

some citi es h ave made a lot of money out o f electric roads, 

a lthough whether this money was made through manipul a­

ti on is not cl ea r in the average lay mind. At any rate, 

the politic ia ns have said that a ll st reet rai lway passengers 
should ha ve fre e t ransfe rs, and i f a ra il way company can 

ca rry a man on one route 5 mil es fo r 5 cents what good 

reason can be advanced why the same company or two 

connecting companies should not carry a passenger the 
,ame dista nce on several routes for the same pri ce? 

\Ve beli eve that one means by whi"ch this misappre hen­

sion of th e real condition of the affairs of electric ra il­

way companies will be removed will be through publ ic ser ­

vice commissions , before which at least evidence of the 

rea l facts may be laid. But public service commissions 

a lone cann ot do a 11 the work. They shou Id be supported 
by a pu blic sentiment that railway companies require some 

re li e f. A nd th e re is no one who is enough interested in 

the matter to cond uct this education except the companies 
and th e fin ancial int erests behin d them. 
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Power Plant Extension on Key Route System 
The New Equipment for Th;s Large Direct-Current Generating Plant Includes a 2700-kw Set Made Up of a Corliss 

Type E ngine and an lnterpole Generator 

The San Francisco, Oakland & San J ose Con solidated 
Railway, gene rally known as the "Key Route" in California 
transportation circles, has recently compl eted a 2700-kw ad­
dition to its generating station on San F rancisco Bay, in­
cluding new boi lers, feed pumps, condenser, eng ine and 
gener ator unit and a steel stack 9 ft. in diamete r by 120 ft. 
hi gh. T he company operate, multiple-unit trains in one of 
the most dense traffic areas in the \Vest, about 575 daily 
train movements bei ng made in and out of its well-know n 
pier termina l at Oakland in connection wi th the handling 
of suburban travel between San Francisco and the cities 
and towns lying on the easterly side of th e bay. The above 
term inal, where transfer is made between the company's 
electric trains and ferryboats, is located at the end of a 

necessitated a substantial increase in power station capacity 
and the deci sion to insta ll an engine-driven equipment was 
ttfe natural r esult of the conditions of electrical distribution 
under which the sta tion operates. The general layout of 
th e system supplied from the Yerba Buena · station is fan­
shaperl, with the handle corresponding to the pier, and the 
maximum di stance of distribution from the station in any 
direction is about 3 miles. The traffic is of the short-haul 
type and the absence of any need of high-tension trans­
mission at once precluded the installation of turbine-driven 
equipment. 

RECIPROCATING ENGINE AND ITS FOUNDATIONS 

T he new unit is a Gene ral E lectric interpole generator 
operated at 75 r.p.m. by a .p-in. x 86-in. x 60-'n . horizontal 

Key Route Power Plant-View of Engine Room 

pier 17,000 ft. long. Double-track service, protected by 
automatic block signals with emergency air-b rake trips, is 
regularly maintained. The power plant is located near the 
shore end of the pier, practically in the center of elec­
trical distribution of the system, which includes local street 
railway service in the municipalities of Oakland, Berkeley 
and Piedmont under separate corporate organization and 
supplied in part with power from adjacent hydroelectric 
systems. 

LOCATION OF POWER STATION 

The power plant, known as the Yerba Buena station, 
contains five direct-connected, engine-driven , 575-volt, di­
rect-current railway generators having an aggregate rating 
of 7350 kw; eight water-tube boilers ra ted at 250 hp each. 
and four boilers rated at 500 hp each. Prior to the in­
stallation of the present 2700-kw unit the plant contained 
one 800-kw, one 650-kw and two 1600-kw units , these being 
operated by the 250-hp boilers above mentioned. The 
growth of the company's business consequent upon striking 
gains in population in Oakland, Berkeley and Piedmont and 
from Yigorous publicity work on behalf of the Key Route 

cross-compound Hamilton-Corliss condensing engine hav­
ing a 100-ton flywheel and equipped with a shaft weighing 
75 tons. This engine is the largest of the Corliss type in 
service on the Pacific Coast. It is installed upon new con­
crete foundations placed on an excavated a rea at the east 
of the original engine room, the work of excavation being 
handled as shown in the accompanying illustrations at an 
unusually low cost. Excavation fo r the foundations, which 
are carried to a depth of about 13 ft., was effected by hand, 
the spoil being shoveled into skips of 2 cu. yd. capacity 
each and hoi sted from the excavation and discharged upon 
flat cars by a locomotive steam crane owned by the com­
pany, the capacity of the crane being 40 tons. A track was 
run by the company into the engine room and the cars 
loaded with excavation h auled in and out by a motor car 
operated from the overhead t rolley. T he loaded cars were 
hauled to an embankment on the station property and dis­
charged into a fill by the use of hydraulic giants having 
2-in. nozzles and supplied wi th water under a pressure of 
r 75 lb. per square inch. With the excepti0n of the initial 
excavation no handling of the material was required on a 
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manual basis. The water was suppli ed to the nozzles by a 
steam pump and after the ea rth was discharged upon the 
filled area it was sp read by an ordinary hose. Salt water 
was used in both instances. 

Key Route Power Plant-Handling Flywheel Section with 
Locomotive Crane 

_ The locomotive crane was also used in handling all rna­
·chine parts in erection. The heavier pieces were neces­
;sarily handled half at a time, as in the case of the shaft; 

Key Route Power Plant-Handling One of the Cylinders 
by Crane 

but all sectional parts were placed in pos1tton by the crane 
with minimum cost because it was possible for the crane 
to enter the station on the side track and deposit the ma-

r 
.,. ' 

Key Route Power Plant-Spreading Earth in Fill by 
Hydraulic Jets 

chinery at the desired point without the usual elaborate 
process of building up timber cribbing and utilizing jacks, 
skids and pulleys at practically every stage of the work. 
P ile foundations were required beneath the concrete upo0n 
which the frame of the unit rests. A ll the steel work used 

in the roof truss of the power house extension ,,a s fabri­
cated by the company on the ground, this being placed in 
position last in the work o f construction, the boilers being 
erected after the engine and generator harl been placed. 

Key Route Power Plant-Dumping Excavated Earth on 
Flat Car 

PIPI N G AN D AUX ILI ARI ES 

The exterision of th e plant is a rranged to ope rate m 
multiple with the older porti on of the station, both in the 

Key Route Power Plant-Clearing Off Car by Hydra_ulic 
Jets 

boiler and steam sections. Fuel oil .is burned under a ll 
boi lers in the station, the piping being arranged so that any 
burner can be blown out by live steam by the adjustment 

Key Route Power Plant-Removing Excavated Earth from 
Foundation Site. 

of the proper valves. Salt water is used fo r th e ope ra ti on 
of condenser equipment throughout the plant, the new un it 
exhausting into a \Vheelc r surface condense r provided with 
an Edwards air pump of th e triplex type, with 16-in . x 10-

in. cylinders. The circulating water is drawn from a cool-
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ing pond connected with the bay and returned to the pond 
after passing through the condenser. The ci rculating pump, 
a 16-in. centrifugal outfit, is di rect-driven by an So-hp, 
Si s-volt , direct-current motor coupled to its horizontal shaft 
and the same motor also drives the triplex a ir pump through 
reduction gea ring. The air pump exhausts into a pipe 
leading to a hot well constructed of redwood, with ex­
celsior filling to sepa rate the oi l from the condensed steam. 
The hot well is 25 ft. long, 6 ft. 3 in. high and 8 ft . 8 in. 
wide, and contains seven removable compartments spaced 
3 ft. apart on centers. Each compartment barri er is p·ro­
vided with 152 holes, r in. in diameter, bored in eight rows 
from the top of the compartment downward, to handle the 
flowage through the apparatus. A 9-in. intake and i-in. 
discharge are provided at the opposite ends of the hot ,veil 
and the principal timbers used in its construction are 3-in. x 
12-in. redwood sticks. The condenser is connected with the 
ex hau st lines of the older engine unit s through a 30-in. 
pipe and an atmospheric exhaust is also provided th rough 
a 30-in. relief valve and ri se r leading to the outside of the 
station in the usual mann er. 

BOILERS 

l•' rom each of the new boilers a 10-in. ri :,e r deli ve rs steam 
to a main r6 in. in diameter connecting with the new engine 

Key R oute Power Plant-2700-kw Unit Consisting of Corliss 
Engine Direct Connected to Interpole Generator 

unit through a separator. the main a lso having a 16-in. 
connection with th e ~team header uf the olde r boil er pl ant. 
so that the boilers a re a ll opera ted in mul t iple. A -1- -in. 
steam connection leads to th e feed pumps fo r the new in­
sta llat ion, these being 12-in. x i ¼-in. x 12-in. \Vh eeler 
duplex units, connected by a suction line with the hot well. 
The boilers are opera ted a t 200 lb. pressure and are pro­
Yided with a complete 6-in. feed-water loop, insuring con­
tinuous service a t all times. T he genera tor operates in 
parallel with the older unit s on the stat ion busbars, the 
fl uctuations of the load being handled by a I _;oo-amp hour 
storage battery and booster install ati on which have for 
:-ome ti me been associated with the older equipment. J. Q. 
Brown is chief engineer of the K ey Route electrical and 
mechanica l department. 

--- ·•·♦•~--

J olm A. Bee ler. vice-president and gene ral manage r of 
th e Denve r (Col.) City Tramway Company , who was 111 

Europe this summer, contributed to the September issue of 
T n 1111 ,l•av B11llct i11 . published in the interest of the street 
ra il wa v ·men c f DenY er, an illustrated a rticle entitl ed ··A 
F'e \\. Notes on E urope." ln previous issues of this maga­
zine l\'Ir. Beeler gave hi s opinions of electric railway 
methods abroad. Thi s bulletin is published under the 
auspices of the D enver City Tramwar and is sent to all 
th e men. employed on the system. 

MEETING OF THE RAILWAY SIGNAL ASSOCIATION 

T he sixteenth annual convention of the Railway Signal 
Association was held at the Hotel A ntlers, Colorado 
Springs, Col. , on Oct. IO. T he convention was opened by 
an address of welcome by the Mayor of the city. P resident 
C. E. Denney, signal engineer of the Lake S hore & Michi­
gan Southern Railway, was in the chair. 

At the morning session reports of the committees on 
mechanical and power interlocking were received. Lunch 
was served to the members and guest s by the Railway Ap­
pliance Association . 

The report of the committee on automatic block signals 
for steam roads was then considered. Following thi s the 
report of the committee on electric signals fo r electric rail­
ways was presented. This repor t comprised detailed de­
scriptions, fu lly illustrated, of the systems of signaling in 
service on the various roads. T he firs t described was that 
of the Penn sy lvan ia Rai lroad at the \ i\Tashington terminal, 
with special refe rence to the power t ransmi ssion system, 
which consist s in part o f two-conductor No. 6 B. & S. 
gage flexible cable la id underground in wooden t runking 
and surrounded by pitch. T he a lternating-current signals 
between "A. T." Junction and Holl iday, on the Atchison, 
Topeka & Santa Fe Rai lway, and a simila r system on the 
Cumberland Valley Rai lroad were described next. U nder 
int erurban railways the signals on the A ubu rn & Northern 
E lectric Railroad. the Syracuse, Lake Shore & Northern 
Railroad and the Illinois Traction System were described 
fu lly. T here was also a section devoted to the Hoosac 
Tunnel insta llation on th e Boston & Maine Rail r_oad, where 
a lternating-current propulsion is used. 

F ollowing the descriptions of existing install ations was a 
report of a sub-committee, consisting chiefly of an elabo­
rate dra wing showing the committee's recommendation for 
a typical a lternating-current automatic block signal system, 
using three-pos ition upper r ight-hand quadrant signals, nor­
mal clear. i\ ext was presented an elabora te desc r iption 
with illustrations of three-position a lternating-c urrent re­
lays as made by the various signal compani es, giving their 
application to signaling in the wireless control of the di s­
tant indication. \ i\Tith this was a treat ise on frequency 
relays, which are used to respond to current of a certa in 
frequency only. The report was concluded with specifica­
tions for appara tus and material to be used in an alter­
nating-current signal install ation. 

There was very little di scussion. as the subjec t matter o f 
the report dea lt rather with the history of the art than w ith 
recommendations. It was the consensus of opinion that 
the committee had made a very valuable cont ribution to 
the art and literature of the subject and there were severa l 
expressions of approval of the report. 

T he report was accepted and the spec ifications wi ll be 
placed before the members for a letter ball ot. 

The program for the day was concluded by a considera­
t ion of the reports of the committees on the manual and 
the promotion of sign aling education. On fo ll owing days 
reports were received from th e committees on signaling 
practice and standards, automatic stops and cab signals, 
subject s and definitions, storage battery. recording signal 
failures. wires and cables and contracts repor ted. 

Officers for the coming year were elected as follows: 
C. C. A nthony. Pennsylvania Railroad, president; B. H. 
::\iann, Missouri Pacific Ra ilway, and F. P. Patenall , Balti­
more & Ohio Railroad, vice-presidents : C. C. Rosenbe rg, 
secretary-treasu rer. 

----·♦·----

The record of passenger-train performances on the steam 
railroads of the State of New York for the month of 
. .\ugust, just issued. shows that during the month the num­
ber of trains run was 70,351. Of the number of. t rain s run 
Sr per cent we re on time at the division terminal. 
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Engineering Association Papers 
.\bstraets of the T hree Committee R eports Presented a t the Closing Sess ion of the Engineering Association on F riday 

M orning 

,-\ t the closing session of the E nginee ring A ssociat ion on 
Friday morn in g reports of the fo llow ing committees were 
presented and discussed : 

Committee on rules of procedu re of th e commit tee on 
standa rds: Paul \Vinsor, cha irman ; C. B. Voynow, R odney 
H itt. 

Committee on standards : Pa ul \Yin sor, chai rm an ; H. H. 
A da ms, M. V. Ay res, M. H. Bronsdon, A . F. Hovey, E . R. 
H ill. E. B. Katte, J. M. La rn ed, F. G. Simm ons, L. P. 
Crecelius, Cha rles Hewitt , J. H . Hanna , M a r t in Schreiber. 

Committ ee on equipment : M. V. Ayres, ch a irm an ; H . 
A. Benedict , vice-cha irman ; A. T . Clark, F. R. P hillips, 
H. L. Patterson , Homer Mac N utt , F. R. Grim shaw, \ V. 
T horn , J. M. Bosenbury. 

Abstracts of th ese r epo rts fo llow: 

REPORT _OF THE COMMITTEE ON RULES OF PRO ­
CE D URE OF TH E COMMITTEE ON 

STANDAR DS 

BY PAUL WINSOR, CH A IRMAN ; C. JI . VOYN OW. ROD NEY H ITT 

T he committee r ecommends that the stand in g comm ittees 
of the associ a tion make a ll necessa ry investigat ions a nd 
de finit e r ecommendation s r ega rdin g proposed standa rds and 
tha t the function s of th e committee on standards be co n­
fin ed to r ev iewing such recomm endat ions before th ey a r e 
presented to th e associa tion in convention fo r d iscussion 
and reference to letter ballot. T he fo rm of letter ballot 
used in voting on th e qu esti on of standa rds and the method 
of apportioning the votes of each member company a r e 
matters for joint considerati on by th e executive committees 
o f the A merican Associati on and th e E ngineerin g Assoc ia ­
tion. Therefore, this committ ee has not a tt empted to cover 
any of th e details o f th e fin a l vot in g fo r th e adopt ion of 
standards by letter ba llot . 

T he committee has prepa red th e fo llowing rules cover ­
ing th e procedure in the adoption of sta nd a rds up to th e 
t im e of th eir submi ss ion to letter ballot , and recomm ends 
that these rules be adopted a nd put into effect : 

P ROPOSED R U LES FOR THE A DOPTION OF ST A NDARDS 

I. S uggesti ons fo r n ew stand ards or changes in exi st in g 
standard s may be submitted in w ri ting a t any t im e to th e 
pres ident or secreta ry of th e E ngineering Assoc iation . 

2 . T he sec reta ry shall submit such suggest ions to the 
exec ut ive comm ittee at a meet ing or by mai l. T he execu­
tive committ ee a t it s disc ret ion may refer th e suggest ions 
to a proper com mit tee w ith inst ruct ions to investigate the 
subj ec t a nd r eport to th e comm it tee on standards. 

3. T he commi ttee on standard s sha ll consist of th e chair­
men of each of th e standing technica l 'commi ttees of the 
E ngin eer ing A ssociation ; an equa l number of member s of 
the association , r epresen t ing each of the br anches of elec­
t ric r a ilway engin eerin g. which a r e represented by the sev­
era l stan ding techni ca l committees; one member a t lar ge . 
T he secretary o f th e E ngineerin g Associat ion sh all be the 
secreta ry of th e comm ittee on sta nda rds. 

4. Not la ter tha n J uly, th e cha irma n o f each commit tee 
of the associa tion shall make a r eport in w riting to th e 
committee on standa rds of all ma tter s r elatin g to proposed 
standards which have been r e ferred to such committee dur­
ing the yea r. \Vith th e consent of th e executiv e commi t­
tee any committee of th e associ a ti on which has h ad th e 
ma tter nf a proposed standard submitted to it may make 
recomn1endat ion s, cove ring such proposed standa rd d irect ly 
to the convent ion , if th e r ecommenda tions cann ot he sub-

mi tted in tim e to th e committ ee on standards. I n all cases 
the r epor ts o f th e cha irmen of committees relati ng to pro­
posed standa rds sha ll conta in definit e recomm enda tion s 
with r easons in one of th e fo llow in g fo rms : 

( a ) " That furth er in ves ti gation is not wa rranted.' ' 
(b ) "That th e committee be g iven more t ime to in vesti ­

ga te.·• 
( c ) "Th at the proposed des ign , practice or spec ificat ion, 

which sha ll ha ve been put in fin a l and proper fo rm by th e 
comm ittee r epor ti ng, be adopted a s standa rd .'! 

( cl) ' 'That the proposed des ign , practice or spec ification 
be adopted as r ecommended practice." 

5. T he com mittee on standards sha ll meet during July 
to consider th ese r eport s. The committee sha ll consid er 
these r epor ts with a view-

( a) T o the needs o f the member companies. 
(b) To the ma nu facturing and commerci a l interests 111 -

vo lved. 
( c) To poss ib le conflict with existing prac tices or equip­

ment. 
6. No standard or recommended practice shall be a p­

p roved whi ch wi ll tend to create a comme rcial monopoly. 
7. A vote of th e committee on standards shall be ob­

ta ined, by ma il , if necessary, on a 11 recommendation;; sub­
mitted to it and two-thi rds affirma t iv e vote of the com­
mi ttee sh a ll be required for approva l. 

8. T he committee on standards may approve r ecom­
mendations as submi tted, or may d isapprov e, giving r easons 
for d isapp roval. Both min or ity and maj ority r eports must 
be printed and d istr ibuted to member compa nies and a ll 
associa te membe rs fo u r w eeks prior to th e convention . 

9. T h e committee on standa rds may change a recom­
mendat ion made by a stand in g committee from standard 
to r ecommended pract ice, but sha ll ha ve no authority to 
change such a recommenda tion from r ecommended practi ce 
to standar d. In case the commit tee on standards find s it 
necessa ry and desirable to cha nge mat er ially the word ing or 
the design of a proposed standard or r ecommended practic e 
submi tted to it by a standing committee, it may refe r back 
such proposed standa rd or r ecomm ended practice to th e 
commi ttee from w hich it was r ece ived, sta tin g the r easons 
whi ch require such ch ange to be made. 

IO. T he ma jority r eport and minority r eport, if a ny, o f 
th e committee on standards shall be submitted to the con ­
ven t ion fo r di scussion a nd disposition. 

r r. A ny proposed standard not a lready passed on and 
approved by the committee on st anda rds, or any proposed 
standard modifi ed in any way by th e conventi on shall be 
submi tted to th e committee on st andards imm ediately fo l­
low in g th e convent ion. 

r2. Any standa rd a pproved by th e committee on stand­
a rds and th e conventi on sh all be fo r wa rded through the 
secreta ry of th e associati on to the ex ecuti ve commit tee. 
A ny standa rd approved by th e conventi on a nd fo r warded 
to the committee on standa rds fo r action ( Art icle r r) sh all 
be considered prompt ly by th e committee on stand ards a nd 
approved or di sapprov ed. A two-thi rds a ffirm a ti \'e Yote of 
th e wh ole commit tee on sta ndards sha ll be n ecessary fo r 
approval. T he r esult o f th e vo te, with th e min ority and 
maj ority r eports, if a ny, sta ting the r easons of the member s 
of th e commit tee , shall be fo r wa rd ed to the executive com­
mittee th rough th e secreta ry of the associ a tion . 

r3. Any standard nr r ecomme11 decl pr ac tice app roved by 
th e commi ttee on standa rds and the convention , or by the 
convention and the comm ittee on sta nda rds, shall be for ­
warded by th e ex ecutive commit tee of th e E ngin ee ring 
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Association to the executive committee of the American 
Association, with the recommendation that a letter ballot 
of the members of the American Association be taken 
thereon. 

14. The secretary of the Engineering Associati01~ shall 
announce the vote on all letter ballo'ts relating to the adop­
tion of standards and recommended practices by a circular 
letter which shall be sent to all members and associate 
members as soon as possible after a count of the vote has 
been made, or in such other manner as the executive com­
mittee may prescribe. 

I 5. The committee on standards shall hold office until 
the new committee is appointed by the executive committee 
following the convention. 

16. Each volume of the proceedings of the Engineering 
Association shall embody a reprint of all standards and 
recommended practices of the Engineering Association. 
Such reprint shall appear in the volume with complete 
data as to the date of adoption as standard or recommende<l 
practice and complete references by volume and page num­
bers to all reports or discussion s relating to such standar <l 
or recommended practice. 

17. In the event of thi s r eprint of standard s and recom­
mended practices becoming too bulky, or for other val id 
reasons, the executive committee may order it printed as 
a separate volume, but each member and associate member 
shall be entitled to receive a copy of such separa te volume 
each year when the bound volumes of the proceedings are 
distributed. 

18. I t shall be the duty of the committee on standards 
carefully to go over , and if nece;,sa ry, rev ise th i-, r eprint 
of standards and recommended prac tices each year before 
it is reprinted. 

REPORT O F COMMITTEE O N STAND ARD S 

HY P AUL WI NS OR , CH .\ IR J\L\ N: I I. II .. \ D.\1\rs . M. \ " .. -\Y l< ES , '.\L 

H. BRO NS DO N, A , F. HOVE Y, E. R, HI LL, E. D. KATT£ , J . 
111. LA HN ED, F , G. SIMMONS, L, P. CRECELIU S, 

Cll .\RLES HE WITT, J , H . H ANN A AND 

.M ARTI N SC HR EIBER 

The ma tters referred to your committee l>y last yea r 's 
convention were a s fo llows: 

FROM 191 0 COMMITTE E ON EQ U I PMENT 

(a) Rolled Steel \Vheels of Light D esign fo r O ne \\' ear. 
( b) Proposed Standards fo r R oll ed Stee l \\Theels. 
( c) Gage for Mounting Wheels, both Steel and Chilled. 
( d) Standard T aper for Pinions. 
(e ) Specification fo r \\'rought Iron Bars. 

FROM 1910 COMMITTEE ON W AY l\L \TTERS 

( f) Specifications fo r Open H earth Stee l R ails. 
(g) Rules for Gage of T rack on Curves. 
(h) Layouts for T rack Switches . :\Iates and Frogs. 
( i) Symbols for Recording Surveys. 
A meeting of the committee was held at New York 

City, September 13, 191 r, and the foll owing action was 
taken: 

ROLLED STEEL WHEELS OF LIGHT DESIGN FOR ONE WEAR 

Upon the recommendation of the executive committee 
your committee recommends that this matter be again re­
ferred to the committee on equipment for further con­
sideration. 

PROPOSED STANDARDS FOR ROLLED STEEL WHEELS 

Your committee has considered the recommendation of 
the committee on equipment that the dimensions for rolled 
steel wheels, shown in Fig. 2, b~ adopted as standard. 
Owing to the state of the art, and also to the fact that 
this question is now being investigated by a committee of 
the American Society for Testing Materials, on which the 
American Electric Railway Engineering Association is rep -
resented by a sub-committee of the committee on equip­
ment, your committee holds that the time is not ripe fo r 
their adoption as standard. The committee recommends 

instead that these dimensions be adopted as "Recommended 
Practice." 

Instructions should be issued to the committee on equip­
ment for 1911-1912 to consider the question of dimensions 
of rolled steel, wheels of diameters small er ,than 33 in. 

GAGE FOR MOUNTING WHEELS, BOTH ST EEL AND CHILLED 

The committee approves the recommendation of the com-

Fig. 1-Standards-Wheel Gage Proposed as R ecommended 
Practice 

mittee on equipment for 1910 that the gage shown in Fig. 1 

be adopted as "Recommended Practice." 
STANDARD TAPER FOR PINIONS 

The committee approves the recommendation of the com­
mittee on equipment fo r 1910 that a taper for bore of 
pinions made in the proportion of 1 ¼ in. diameter to I ft. 
in length be adopted as "Standard." 

SPECIFICATION FOR WROUGHT IRON BARS 

The committee on equipment for 1910 recommended that 
the revised standard specifications for wrought iron of the 
International Associa tion for Testing Materials forming 
Bulletin No. 24, June, 1901, of that association be adopted 
as standard except in regard to the clause governing "in­
spection" which it recommended be stricken out, and the 
similar clause contained in the specifications recommended 
by the committee on standards for 1909 be substituted. · 

In view of the fact that this subject is now under con­
sideration by a committee of the American Society for 
Testing Materials, on which the engineering association is 
represented by a sub-committee from the committee on 
equipment, your committee does not approve the recom­
mendation of the committee on equipment for 1910, but 
suggests instead that the matter be referred to the commit­
tee on equipment fo r 1912 for further investigation in 
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Fig. 2-Standards- Dimensions of 
Rolled Steel Wheels Proposed 

as Recommended P ractice 

conference with the 
American Society for 
Testing Materials. 

SPECIFICATION·s FOR 

OPEN - HEARTH 

STEEL RAILS 

Y o u r committee 
approves the recom­
mendation o f th e 
committee on way 
matters for 1910 that 
the specification for 
open - hearth s t e e 1 
rails drawn by it be 
adopted as "Recom­
mended Practice." 

RULES FOR GAGE OF 

TRACK ON CURVES 

Y o u r committee 
does not approve the 
recommendation o f 
the committee on way 
matters for 1910 that 
the rules for gage c,f 

track on curves drawn by it be adopted as standard. Such 
action is not warranted at the present time. Your com­
mittee r ecommends instead that the aforesaid rules be 
adopted as "Recommended Practice." 

LAYOUTS ];OR TRACK SWITCHE.S, MATES AND FROGS 

Your committee does not approve of the ,recommendation­
of the committee on way matters for 1910 that the layouts 
for track switches, mates and frogs drawn by it be adopted 
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as standard. :::iuch action is not warranted at the present 
time. Your committee recommends instead that the afore­
said layouts be adopted as "Recommended Practice." 

SYMBOLS FOR RECORDING SURVEYS 

Your committee does not approve of th~ recommendation 
of the committee on way matters for 19rn that the symbols 
for recording surveys drawn up by it be adopted as stand­
ard. Such action is not warranted at the present time. 
Your committee recommends instead that the aforesaid 
symbols be adopted as "Recommended Practice." 

REPORT OF COMMITTEE ON EQUIPMENT 

BY M. V. AYRES, CHAIRMAN; I-I. A. BENEDI CT , VICE-CH A IRM AN; 

A. T. CLARK, F. R. PHILLIPS, H. L. PATTERSON, HOMER 

MAC NUTT, F. G. GRIMSHAW, W. THORN, 

J. M. BOSENBURY 

Sub-committees were primarily responsible for the di s­
cussions of the following subjects; but the material in its 
final for~ has been more or less modified by the action 
of the committee as a whole. 

HEATING AND VENTILATING CAR S 

This is a study of the relative desirability and economy 
of various systems, and it includes an appendix prepared 
by Messrs. Thorn, Benedict and Clark. It is recommended 
that the association collect data which will show the effect 
of various systems of car heating on the insurance rates for 
cars and buildings. This data should cover the entire 
country, affording a ·com.pa'rison of the practice of the 
insurance companies in oifferent districts. 

DESIGN OF CAR BODIES FOR LIGHT WEIGHT 

The advance in the art ·of ·c;r body design has rec eived 
added impetus - in the past • few years through the intro -­
duction of steel shapes and pre~sed plates for the principal 
stress members and a gto'Ying tendency on the part of 
equipment engineers a·nd · builders toward the application 
of eng{neering principles in· the design. The laws gov­
erning the determination of the strength of material s and 
the distribution of the stresses are well known and ade­
quate .. It is gratifying to note that car designers are 
thoroughly alive to the. advantages of applying engineering 
principles to such proble(ns rather than accepting a design 
based on the "rule of thumb" methods heretofore m 
general use. 

DESIGN OF CAR TRUCKS FOR LIGHT WEIGHT 

The possibility of reduction in weight of trucks appears 
to lie chiefly in the careful design of detail parts. Much 
has already been accomplished on these lines by various 
designers and descriptions are given of several light­
weight trucks. 

DESIGN OF LIGHT-WEIGHT ELECTRICAL CAR EQUIPME N T 

The electrical manufacturing companies are fully alive 
to the growing demand for lightening equipments, and are 
attacking the problem along several lines that seem 
promising. 
MORE UNIVERSAL STANDARD OF COMPARISON OF CAR WEIGHTS 

Opinions differ as to whether or not the seats, lighting 
and heating equipment, fare register, sand boxes, founda ­
tion brake rigging and other accessories should be classified 
as a part of the car body or be assigned a separate classi­
fication. The committee would recommend that the whole 
car and equipment be divided into five main divisions, as 
follows: 

1. Car bodies. 
2. Car-body accessories. 
3. Power brakes. 
4. Trucks. 
5. Motive power equipment. 

(I) The car body includes all parts of the underframe, 
superstructure, roofs, platforms, interior finish, doors with 
their hinges and latches, window sashes and sash locks, and 
everything above the center plates not assigned to some 

other division. Both center pl ates a re pa rt of the trucks, 
and the truck center pin is part of the ca r body . 

(2) Car-body accessories include in general everything 
usually supplied with a .. car bo,dy1 but readily detachable 
therefrom, and not assigned to any other classification. 

(3) Power brakes include compressor and governor, 
tank, piping, cylinder, cylinder levers and connecting rod, 
and pull rods to the truck live lever or radius bar ; also 
all wiring, switches, fuses , conduit, etc., connected with 
compressor and governor, and all hangers and attachments 
for supporting any of the above. 

(4) Trucks include both center pla tes, brake beams, shoe 
heads and shoes, live and dead truck brake lever s and radius 
bar, motor support, wheels and axles, and all parts obvi­
ously belonging to the truck ; also such fenders, pilots 
and wheel guards as are attached to the t rucks. Motor 
gears are not included in the truck. 

(S) Electrical equipment includes motors, wit h gear s 
and gear cases, rheostats, control equipment, a ll wires, 
cables, conduit, circuit breakers , and fu ses r equired in the 
operation of this motive power, all supports for same, 
t rolley poles, wheel and bases, and trolley boards. 

SEATING CAPAC ITY 

It is customary to compare car s on the basis of their' 
seating capacity. This unit of compari son is not altogether 
satisfactory but will, doubtless, continue to be used on 
account of its convenience. One of the di scid;antages bf 
this unit at present is the m1certainty as to what const i~ 
tutes a "seat." · 

Seat dimensions vary widely, a s does the distance be­
tween transverse seat center s. It is suggested th~t the 
following are fair general values fo r the dimensions : 
Width of seat at hip line. 17 in. ; height of seat , 17 in.;­
height of back, 17 in. ; distance between centers of trans­
Yer se seats, 30 in. It is not recommended that the seating· 
capacity of cars - be computed in accci rda11ce · with. the~ 
above figures in entire disregard ·o f actual seating arrange­
i'nents, but it is suggested that the dimensioris given be 
used in determining the seating capacity of -ca r spaces 
not provided with seats; such as baggage compartments, and 
a lso in determining the seating capacity of long longitu ..: 
dinal seats. · · 

STANDARD COUPLERS F OR I N TERU RBA N SERVI CE 

The subject of standard couplers for interchange with 
steam railroad equipment was suggested by the Central 
E lectric Railway A ssociation. That association recently 
adopted as standard a coupler of the M. C. B. type, but 
equipped with certain auxiliary feature s not applied to 
steam equipment cars, and the question was presented for 
the consideration of thi s committee as to whether it 
should recommend the adoption of thi s coupler to the 
E ngineering Association as a whole , either as a standard 
or as recommended practice. 

This committee consulted with representatives of certain 
of the traction coupler manufacturers and investigated 
coupler conditions on a number of electric roads in the 
Central West where the need fo r automatic couplers in 
regular operation is perhaps most strongly fe lt . As a 
result, your committee fe els that some fo rm of automat ic 
coupler will likely finally be required. T he handl ing of 
steam road equipment by electric roads is a matter already 
prominently before certain companies. T his interchange 
of equipment is certain to increase and to entail the use 
on electric cars of couplers that wi ll automati cally coupl e 
with steam equipment. It is, ther efore, the opinion of 
your committee that any a utomatic coupler adopted as 
standard by the American E lectric Rail way Association 
for use on interurban cars should be of the vertical plane 
M. C. B. type. The height of center line of standard 
couplers and drawbars should be 34½ in. above top · of 
rail measured from the center lii1e of coupl er. 

Many roads have adopted coupler s of standard M. C. B. 
contour, or, in lieu thereof, coupler s embodying in their 
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constructi on th e essenti a f features of th e M. C. B. coupler 
but containing certain addition al parts not found in steam 
railroad practice. The need for these additions to the 
M. C. B. coupler is fe lt by certain roads that a re required 
at times to operate tra in s con sisting of two or more 
cars coupled together ove r tracks in which there are sharp 
degrees of curvature and sudden changes in g r ade; the 
former r equiring that the coupler s be radial and the 
latter that they sha ll be so designed as to prevent tm ­
coupling ver ti cally due to ve rtical di splacement of the 
adjacent couplers from the same horizontal plane. 

The use of a vertical plane coupler of the M. C. B. 
type with rad ial drawbar also introduces considerations 
of resistance against lateral buckling under heavy pushing 
strain s, or under sudden brake applications where there 
is a varia tion in the braking effect on cars in the same 
train. T he practice followed by different electric roads 
using 1\1. C. B. type couplers in providing special attach ­
ments on their couplers to safeguard them against vertical 
uncoupling and late r a l buckling is not, however, uniform. 
Some roads u se couplers with such attachment s wh il e 
other s have considered them unnecessary a nd have either 
not provided th em at all or. after trial. ·have discontinuecl 
their use. 

The committee feels that thi s question ha s become so 
acute on many of the interurban roads that an early 
adoption of a standard coupler is urgently needed: and 
it regrets that the com pl exity of the problem, ancl the 
lack of agreement a mong those w ho have had most experi­
ence with it. render it impossible to make a definite 
recommendation at this time. 

As a n indication ()f the gravity of the problem may 
be cited the fact that one largl' system has spent $125,000 

ex peri menting with the coupler question, and has adopted 
an l\I. C. B. type of coupler entirely different from that 
standa rdi zed by the Central Elect ric Railway Association. 

The committee is ag-reed that the following requirements 
a re essentia l to the coupler to lie finally adopted as standard 
for interurban use: 

REQUIREME NTS FOR INTERURBAN COUPLEl< 

r. l\Iust have substantially the M. C. B. contour, and must 
couple au tomatica lly by ·impact with all 1\1. C. B. 
couplers now used by stea m roads. 

2. Must have radial clrawbar. 
3. l\ Iu st provide for successful operation over irregular­

ities of grade met in interurban service. 
4. Shank of coupler head should he of ~uch dimensions 

that in case of emergency it can readily be replaced 
by an l\I. C. 13. passenger coupler. 

5. ::\ lu st be rn constructed as to limit lateral mo\'ement in 
the he.ads so that the angle between longitudinal 
axes cannot exceed 8 degrees when any two inter­
urban couplers are coupled together. Construction 
used for this purpose must be strong enough to 
withstand severe strain in conpling under impact, 
and in pushing around curves. 

6 . . -\11 makes of interurban couplers. to co111ply with these 
requirements. mu st couple and operate properly 
with each other. 

7. T here mu st be an arrangement permitting uncoupling 
\Vithout requiring the operator to pass between the 
cars. 

8. The face of the knuckl e sh ou ld be 11 in. minimum and 
16 in. maximum, and preferably shonld be provided 
with a slot for the use of a shackl e bar. 

In addition to the above requirements the interurban 
coupler should operate successfullv with steam-road equip­
ments over the widest practicable range of conditi ons. 
although it is doubtless impossible to produce a coupler 
\vhich will operate with steam-road couplers under all 
conditions of short radins curves and irregulariti es of 
grade as found in interurban service. 

The g-reat difficulty of determining the essential cleaib 

of the interurban coupler arises from the fact that different 
and irreconcilable methods are used and advocated for 
meeting certain of the requirement s as above set forth. 
A discussion of these differences follows: 

Breaks in Grade.-Irregularities of grade as met in 
interurban servic e produce va riation s in height between 
adjacent bumpers, amounting sometimes to 12 in. or more. 
Two principal methods are used to make the couplers 
operate properly under these conditions. 

One is the locking together of the couplers so as to 
eliminate vertical movement between them, and the pro­
vision of means to permit great vertical movement of the . 
draw bar. 

The other provides a very high knuckle, 16 in. being the 
height u sed by one company. Thi s high knuckle is of 
full M. C. B. contour at the middl e portions, and tapers 
a t top and bottom to permit angular movement in a vertical 
plane. The drawbar is so supported as to prevent its 
ve rtic al movement. 

Limiting Lateral Movement-To limit lateral movement 
between coupler heads two d iffer en t principles are in use. 
T he older device provides an extension on the guard-arm 
si de, and a shelf on the knuckle side, so proportioned that 
when coupled togeth er the shelf and extension mutually 
interact to limit latera l movement. This device is not 
patented, a nd stand a rd dimensions could be adopted to 
"ecure uni fo rmity. It also helps to align the knuckles 
when coupling and reduces the danger of the couplers 
kicking violently to one side ,with possible disastrous re­
sults. It is, howeve r, w h en made strong enough, somewhat 
heavy and clumsy. 

Another meth od. part of a patented device, employs a 
latch-piece in the center of the coupler head engaging 
with a vert ical slot in the outside face of the knuckle , 
in such a manner as to limit to a ve ry small amount both 
lateral angular movement and vertical movement. Two 
couplers of thi s type operate ve ry well together, but the 
device is totally inoperative with the bracket and sh elf 
type, although it does not prevent intercoupling therewith. 

At least on e coupler manufacturer claims that no 
device to limit lateral mo vement is nece ssary, and there 
a re some interurban roads operating M. C. B. coupler 
without such a device; but it is the opinion of your com­
mittee that under the more sever e conditions of inter­
urban work strains a r e produced in th e standard M. C. B. 
coupler with radial drawbar suffici ent to break or di stort 
the couple r ; and it r ega rd s a device to limit lateral move­
ment as necessary to meet these cond iti ons. 

Your committe~ had hoped to arrange for a demon­
strati on under actual se rvice conditions of the various 
l\I. C. B. type traction couple r s now on the market, in­
cluding couplers of the design submitted by the Central 
Electric Railway Assoc iation , in ord er that it might judge 
as to the departure from the standard M. C. B. lines, 
that ~hould be incorporated in a sati sfactory standard 
automatic coupler fo r electric ra il way purposes. It was, 
however, unable to make the desired arrangements and 
the idea was aban doned for the present year, but it is 
strongly of the opinion that an actual service test under 
varying conditions as found in electric railway practice 
should be made before definitely recommending any coupler 
as standard. 

The committee suggests th at the subject of standa rd 
couplers for interchange with steam railroad equipment 
be referred back to the committee for next vear , with 
instructions to arrange for and make such te~ts as will 
demonstrate clearly the r equirements based on the results 
obtained therefrom. 

STANDARD AIR, S IGNAL AN D CONTROL CONNECTIONS 

The subject of air, signal and control connections was 
hardlv touched in the committee 's discussion, a11d it sug­
gests· that it be referred to th e committee for further 
conside ration 
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JOINT SUll-COMMITTEES WITH AMERICAN SOCIETY FOR TEST­

I NG MATERIALS 

In accordance with instructions from the president and 
in conformity with the agreement entered into with the 
American Society for Testing Materials, the chairman 
of the committee on equipment has appointed two sub­
committees to work with the committees of that soci ety. 
These sub-committees are as follows: 

Sub-Committee on Standard Specifications for Steel 
\Vheels.-H. A. Benedict, mechanical engineer, Public 
Service Railway Company, Newark, N. J. ; E. W. Holst, 
superintendent equipment, Bay State Street R ailway Com­
pany, Boston, Mass.; Henry J. Gulick, Jr., Gulick-Hender ­
son Company, Pittsburgh, Pa. 

Sub-Committee on Standard Specifications for Vfrought 
Iron.-C. G. Young, consulting engin eer, New York, N. Y.; 
A . T. Clark, superintendent rolling stock and shops, U nited 
Railways & Electric Company, Baltimore, Md.; Carl F. 
Woods, secretary, Arthur D. Little, Inc. , Boston, Mass. 

In addition to the two above named, a third similar sub­
committee, dealing with a subject within the provi nce 
of the committee on equipment, has been appointed, but 
by agreement this committee was named by the chairman 
of the committee on heavy electric traction. This com­
mittee is as follows: 

Sub-Committee on Standard Specifications for Steel 
Axles.-]. S. Doyle, superintendent car equipment, Inter­
borough Rapid Transit Company, New York, N. Y.; J ohn 
Lindall, superintendent motive power and rolling stock. 
Boston Elevated Railway Company, Boston, Mass.; Hugh 
Hazleton, Hudson & Manhattan Railroad Company. New 
York, N. Y. 

None of these sub-committees had completed its work 
at the time of preparing this report. 

STEEL WHEELS FOR ONE WEAR 

A large concern manufacturing steel wheels has called 
attention to the fact that it is now prepared to furni sh light 
steel wheels intended for one wear without turning, as 
recommended in last year's committee on equipment report. 

SQUEALING OF STEEL WHEELS 

The superintendent of rolling stock of a large city 
sys tem has written a letter asking the committee to inves­
tigate the cause of and remedy for the squealing of steel 
wheels when brakes are appli ed. He states that thi s is 
proving a very serious problem with his company. Thi s 
communication came too late for consideration by the 
committee this year, and it is mentioned here with the 
hope that some one may be able to suggest a remedy. 

END PLAY OF AXLES WITH STAN DARD JO U RN ALS 

An engineer of one of the large truck manufacturing 
companies urges the reconsideration of our truck journal 
bearing design with a view to a more effective m~ans of 
limiting end play. He claims that th e so-called M. C. B. 
journal, as standardized by this association, is defici ent 
in this particular when used in electric r a ilway ser vice, 
and that the excessive encl play which very soon takes 
place is the cause of many truck t roubles not always trace d 
to their proper cause. He particula rly specifi es broken 
brake hangers, worn-out gear cases. and a general racking 
and loosening of th e entire truck frame. T hi s qttes tion 
was raised in last. year 's ques ti on box, but d id not receive 
ve ry much attention. 

APPENDIX I-HEATING AND VEN TILATI NG CARS, BY MESSRS. 

THORN, BENEDI CT AND CLARK 

Cars can be heated by several means, but those usually 
employed are among the fo llow ing: ( r) Coal stoves, direct 
methods; ( 2) coal stoves, indirect method, similar to hot­
a ir furnace used for heat ing houses; ( 3) hot-air heaters, 
a ir blast, motor driven: (4) hot-water heaters, and (5) 
electric heaters. 

CARDINAL PO I NTS OF HEATER DESIGN 

In order to bring out the charactt ri st ics of th e various 

method s of heatin g cars, they should be considered with 
r egard to the following points : 

I. Ability to heat car to uniform temperature. 
2. Fir st cost, completely installed on car. 
3. Maintenance, including repairs, renewal s, rep lace­

ment s, etc . 
4. Cost to operate. In the case of hot-water heaters, this 

, will include fuel and labor only; in the case of 
electric sys tems, power only, and in the case of the 
hot-air bla st heater using coal- fuel, labor and 
power. 

5. \;Veight of system complete as installed on the car 
r eady to ope rate. 

6. F ire ri sk. 
7. Reliability. 
8. Regul ati on. T hi s refers to abi lity to regulate the heat 

according to the outside temperature. 
9. Space occupied. 

IO. Appearance. 
11. A ttention required from car crew. 
12. Cleanlin ess, which wi ll include freedom from dust, 

ashes and obnoxious gases. 
r3. A daptability and relation to ventilation systems. 

Heating systems which are very economical in a city 
having a mild climate and favo rable load conditions would 
not be desirable in another city havin g more severe climatic 
and load condition s. The type of car operated, whether 
single end or double encl, has a bearing on the most 
desirable meth od of heating. Co nsiderat ions of space, r egu­
lation, weight and appearance may be the governing ones, 
instead of net operating economy. T here is no one heat­
ing system which is the most eco nomical and desirable for 
all cases. since each case has its own peculiar conditions. 

THE HOT-AIR HEATER 

In thi s sys tem the air is hea ted by a coal fir e and forced 
through suitable ducts along the side of th e car by a motor­
driven fan. By its use it is possible to secu re quite uni ­
form heating of the car. "The heat being applied along the 
floor line results in dry fl oo rs, which is a very strong point 
in its favor. The fir st cost is rather high , but as the 
equipment becomes better developed this cost should be 
somewhat lower. 

The maintenance of this system is considerable , but 
exact data are not yet available. The cost to operate 
including only the items of coal, labo r of attendance and 
cost of electricity for the motor, is compara tively low. 
The weight depends on type and size of car. but is practi­
cally th e same as electric , and less than hot-water heater s. 
T he fir e ri sk is practically the same as in the case of hot­
water heaters. The reliability of th e heater in its present 
state of development seems to be an open question. The 
regulation is not so good as it should be, but will undoubt­
edly improve as th e apparatus is further developed. When 
this system is used in conjunction with exhaust venti lation. 
th e regulation is better. The space occupi ed is perhaps 
greater th an with hot-water heaters. The appearanc e 
compares favorably with other types of coal heaters. Co11-
siderable attention is required fr om the car crew from 
time to time in order to keep fire in proper condition, but 
where the heater can be placed near the conductor or 
motorman this is r eadily accomplished. It is not so clean 
as the elect ric system, but co mpares favorably with hot 
water. This syst em being designed to provide for Yenti ­
lation, it is readily adapted to that end. 

THE HOT - WATER HEATER 

T hi s system possesses many valuable characteristics, 
among which are independence of the electric power supply, 
which is quite a consideration in interurban work wh er e 
long run s a re made and the power supply is subject to inter­
ruption. By use of this type of heater it is possible to heat 
the car very uniformly. The effic iency of hot-water heaters 
will fall off materially if the pipes and coi ls are not kept 
reasonably free from scale and other deposit s. 
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T he fir~t cost is not so high as that o f the hot-air sys­
tem. T he maintenance is higher than that of the electric 
system, The cost to operate, including only the items of 
fue l and labor, is approximately the same as for the hot-air 
heater . The weight of the hot-water apparatus is high 
and has long been one of its chief drawbacks, but the latest 
types show improvement in this respect. The fire risk is 
substantially the same as fo r the hot-air heater. In case 
of wreck there is a hazard from the fire in the coal stove. 
The reliability is very good. T he regulation is compara­
tively poor, because it takes considerable time fo r water 
to take up heat and, conver sely, it takes some time for 
water to lose its heat. 

The space occupied is considerable and, except on single 
end cars, this space is valuable as sea ting or standing 
room. The hot-wa ter heater with its expansion drum, 
water-glass gage, etc., does not add to th e appearance of 
a car, except where it is practicable to partly inclose the 
apparatus. Considerable attention is required from time to 
time, but the wo rk is small and where heater can be located 
close to one of the crew it does not take him from other 
duti es. The hot-wate r heater as usually installed produces 
considerable dust, and very frequently obnoxious gases. 
The heating elements being pipes located one above the 
other near the flo or line, it is easy to adapt thi s system of 
heating to any practical scheme of ventilation. 

THE ELECTRIC HEATER 

With thi s type of heater it is perfectly possible to 
secure uniform temperature throughout the car. The first 
cost is lower than that of any of the other modern sys­
tems. When the electric heater is carefully installed with 
wiring in conduit, the maintenanc_e is very low, being- con­
siderably less than that of . any of the oth er modern 
systems. T he cost to operate, which includes power only, 
is vari able. In general, . the cost of oper-a-tion is high. 
There are many cases, however, where this method of 
heating will show the greatest net economy. 

T he weight is the least of any of the modern heating 
systems, except in some cases. where it is practically the 
~ame as the hot-air heater. \Vhere the wiring is properly 

TOTAL COST FOR ONE YEAR CHARGEABLE TO CAR HE.\Til\'G. 

Cost of power ................ . 
Repairs and maintenance ...... . 
Intere st and depreciation ....... . 
Coal •..•. .. .................. 
Labor of attendance ........... . 
Hauling ( 4 cents per lb. per year) 
I nsurance charge ............. . 

Total cost per ca r ......... . 

Electric 
heater. 
$137 03 

1 09 
8 80 

20 00 

$166 92 

H ot water 
heater. 

$-1 35 
18 i, 
-17 76 

8 70 
60 00 
12 00 

$151 56 

ll ot air 
heate r. 

~8 22 
2 90 

18 60 
47 76 

8 70 
20 00 
12 00 

$118 18 

The above figures are based on the following data and assumptions: 

First cost, installed ....... •..... 
Interest and depreciation .•...• 
Weight installed .............. . 

Electri c 
heater 

$80 
5% and 6% 

500 lb. 

Hot wa ter 
heater. 

$125 
5% and 10% 

1500 lb. 
85 lb. Coal consumption per day ....•.. 

Power consumption . . . . . . . . . . . . . 5.0 kw. average 
for heating season 

•Repairs and maintenance ........ ¼c. per day 3c. per day 
Cost of car . . . . . . . . . . . . . . . . . . . $6,000 $6,000 
Investment in barns per car..... $1.500 $1.500 
Hours per dav per car.......... 13½ 13½ 
•Labor of attendance. ........... . . . . . 6c. per dav 
Heating season . . . . . . . . . . . . • . . . 145 days. 145 day·s. 
Extra insurance over electric heat• 

Hot air 
heate r. 

$155 
5% and 7% 

500 lb. 
85 lb. 

0.3 kw. 

2c. pe r da y 
$6,000 
$1,500 

13 I/, 
6c. per day 

145 days. 

ers on barns ................. . 10c. per $100 10c. per $100 
Extra insurance over electric heat-

ers on cars . ................. . 17½c. per $100 17 ½c. per $100 
• Per day of heating season. 

installed in conduit the fire risk is practically nil. This 
system is very reliable. The regulation is the best of all , 
it being possible to follow closely and without trouble 
rapid changes in outside temperature. The space occu­
pied is very small and is not useful for standing or seating 
capacity. The appearance of such parts as are exposed is 
very neat. The electric heating system requires the mini­
mum amount of attention from the car crew. This type of 
heater is clean and free from dirt or obnoxious gases. 

The heating units, being subdivided and locate'!- under the 
car seats or along the truss plank, are readily adaptable to 
any practical system of ventilation. 

COMPARATIVE COSTS .,~ 
~ 

To bring out clearly the comparison in costs of heating 
a car by the three modern systems, the accompanying esti­
mate may be of interest. The figures in each case are 
based, in general, on results obtained in practice and are 
considered fair and reliable. 

Assumption s.-32-ft. car body; heating season, 145 days~ 
lowest temperature, about zero; municipal requirements, 
50 deg. Fahr.; cost of power, 1.4 cents per kw-hour at the 
trolley; cost of coal, $7.75 per ton. 

Under the conditions assumed, the relative total economy 
of the three principal heating systems is as follows: Hot­
air sys tem, first; hot water , second; and electric, third. 

In figuring the power consumption ·of electric heaters~ 
the fo llowing method wi ll probably give the most accurate· 
re sults. Obtain from the weather bureau temperature­
readings for each winter for several years. Plot a curve 
showing variation of temperature for each day of tbe 
heating season. Find what point of heat is carried for 
the different temperatures and then a power curve can be 
plotted from which the average kw per day can be readjly 
obtained. 

In the use of hot-water or hot-air heaters there is P­
tendency on the part of the car crew to use less coal thacy 
would have to be used if the cars were kept at a unifoi:rzy 
temperature during the time they are in servke, while 
with electric heaters the tendency is to put on three; point~ 
when two points would suffice. This gives rise to false 
ideas of the relative costs of the various heating systems. 

In the installation of electric heaters it is preferable to• 
have a comparatively large number of heaters rather th~ri 
a few, even though the power consumption is on the . same 
basis, on account of the better distribution of the heat. 
For localities where the temperature reaches zero or lower 
it is well to haYc about 4 . .=; watts per cubic. foot of car 
body, otherwise it may be difficult to keep the cars com.: 
fo rtable when low temperatures prevail. 

\Vhen a practical, low-cost heater regulator is brought 
out and comes into general use the cost of electric heating­
will be very largely reduced. Tests have been made which 
indicate that the saving in power by the use of thermostat 
regulators will be in excess of 50 per cent. 

The cost of car heating would be somewhat reduced and· 
the com fort of passengers considerably increased if storm 
sashes were more generally used. The difference in tem­
perature on some cars in the Middle West with the same 
heating equipment-one with sto rm sashes, one without, and 
running together on the street- was about 9 deg. Fahr. 

The maintenance of heating systems would be greatly 
reduced if more care were given to the installation of 
new equipment. This is particularly true of electric­
heaters. 

VENTILATION-MONITOR DECK WINDOWS 

The usual method of obtaining ventilation in electric 
railway cars has been to provide a monitor deck or clere­
story in which are a number of small windows that can be 
opened. The ventilation afforded by these small windows 
is largely by dilution; that is, such air as may enter serves 
to freshen the air in the car. The chief objection to the 
system is that under some conditions of operation strong­
drafts are created which are objectionable, to passengers. 

Authorities differ as to the amount of air to be supplied 
per person per hour, in order to provide a reaso11able 
standard of air purity. An ordinance of the city of 
Chicago on this subject calls for the supply of 350-
cu. ft. of air per hour per passenger (based on ll}aximum 
standing and seated load); provided, however, that the air 
in the car shall at no time show more than IO parts of 
C 0

2 
in 10,000 parts. It was found possible to meet these-
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requirements by any one of a number of ventilating systems. 
TYPES OF VEN TI LA TORS 

Ventilation systems other than monitor windows have 
been worked out principally along two lines; those operated 
by the movement 0£ the car through the air and those 
operated by motors. The first are usually called the auto­
matic systems and the second mechanical systems. Auto­
matic ventilators are usually "exhausters," and should be 
so designed as to exclude rain and snow and to prevent 
gusts of air coming into the car. The action of automatic 
systems is, of course, variable, depending on the velocity 
of the car and the direction and force of the wind. The 
mechanical systems, of which there are two principal 
kinds, the "exhauster" type and the "blower" type, are 
positive and practically independent of motion of the car 
or velocity of the wind. 

MECHANICAL SYSTEM 

A typical mechanical system consists of a motor-driven 
exhaust fan located on the vestibule roof, or other prac­
tical point, an exhaust chamber formed in the upper ceiling 
of the car, openings located at various points in the ceiling 
and intakes located at several points in the floor and 
connected to the electric heaters. The. cold air thus is made 

registers a uniform velocity of air through all of them 
is obtained. The intakes are eight in number, four being 
located on each side of the car under the seats in such a 
manner as to be readily connected to the electric heaters. 
The connection between the screened opening through the 
car floor and the electric heater is made with a pressed 
metal duct. The size and number o f the intakes is such 
as to permit of a max imum velocity of the air o f 
about 400 ft. per minute, which is hardly perceptible to 
passengers. 

AUTOMATIC SYSTEMS 

The automatic systems installed are of several different 
kinds, but all depend upon aspirator action for their opera­
tion. One of these automatic systems which has shown 
fair results comprises a number of "exhausters" located 
along each side of the monitor roof and attached to panels 
placed in the monitor or deck window openings. An open­
ing in the panel communicates with the "exhauster." These 
"exhausters" are also designed for use with a rch roof 
cars. Intakes similar to those described in connection with 
the mechanical system are located in the fl oor and pro ­
vide a supply of fresh air. The "exhauster s" a re rectan gu­
lar sli eet-metal boxes projecting outwardly from th e panels 

:J,950 • 129 509,550 lbs 
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Fig. 1-Equipment-Stress Diagram of Plate Girder Car Side 

to pass over the heating surface before coming into the 
car body. Tests show that consumption of power for heat 
is not increased by this method. The fan-motor set con­
sists of a very generously designed ¾-hp motor, direct 
connected to a specially designed 9-in. cone fan. This 
fan will handle about 33,000 cu. ft. of air per hour under 
normal coditions of line voltage. The motor is connected 
direct to the 500-volt trolley circuit through a standard 
combination snap switch and fu se, and is started and 
stopped by means of this switch. The motor and fan are 
mounted in a suitable metal housing which is connected 
to the exhaust chamber. The fan discharges through pro­
tected openings in each side of the housing. The exhaust 
chamber in the upper part of the car is formed by lower­
ing the ceiling about 4 in. from the roof framing and is 
continuous from end to end of the car body. Communi ­
cation between the car interior and the exhaust chamber 
is provided by fourteen openings, each contairiing a cir­
cular . adjustable register. By proper adjustment of the 

to which they are secured, having openings top and bottom, 
and provided on the middle of each side face with V-shaped 
projections. The "V" projections are placed horizonta lly 
on the faces of the "exhausters" and " split" the air into 
two streams, one following upward and the other down­
ward. The air streams flow past the openings of the 
"exhauster" and by induction ' 'draw" t he air out from 
the car. 

From the result of tests, it is sa fe to say that there a re 
now on the market several vent ilation systems fo r car s 
which will provide a reasonable standard of a ir purity 
and which are not very high in fi rst cost or cost of 
maintenance. 

APPENDI X II-DESI GN OF CAR BODIES F OR LIGHT W EIGH T , 

BY M ESSRS. PH I LLIPS, T H OR N AND M ACN U TT 

Much progress has been made durin g the past few years 
in the reducti on of car weights through the substitution 
of enginee ring principles fo r " rule of thumb" in ca r 
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design, and th is prog ress ha s been cha racterized by a grow­
ing tendency toward the u se o f steel in stead o f wood in 
all stress members. 

S ID E CONSTRUCTION 

The pla te girder stra ight-side des ign offer s several 
advantages in s implicity, clear ance and strength when com­
pared wi th curved side, t ru ssed woo.den 
fra ming, a nd thi s style of construction 
seems to be rapidly ga ining in popula rity. 

F ig. I shows a simple fo rm of pla te 
girder side frame, togethe r w ith the mo­
ment diagra m used in determining the 
stresses a nd the method of determining 
the section modu lus. F ig. 2 shows the 
plate g irder side fr a me of a nother car. 

UN DERFRAME 

T he use of steel in the underframe 1~ 

applicable to a ll types o f ca r s. It ha s th e 
advantages of g rea t st r ength and low 
weight . The most importa nt stress mem­
ber of the underframe in a double-truck 
ca r is the bolst er. T h e "di aphragm" type 
provides g rea t streng th ,,-ith li ght weight 
a nd ha s practica lly solved the d ifficulti es 
expe rienced with th is pa rt of the ca r body. 

The cas t-s teel bolster is a close r iva l to 
the "dia ph ragm" type and is a vast im­

F ig. 2 -

Equipment 
-Pl a te 
Girder Side 
Frame 

provement ove r the lamin ated steel and wood const ructi on 
and the "built-up " type ; but must be made unde r ri gid 
specific a tions. such a.~ those of th e Ame rican Soc iety fu r 
T es ting Materia ls, an<l closely in spec ted in orde r to avoid 
the dan ge r of fa ulty castings a nd excessive variations in 
secti on. I llustra tions are presented of a typical "diaphragm 
type" bolster , a cas t-~teel bolster a nd a "built -up' ' bolste r. 

P erha ps the next 1110:--t important member s of the d rop 
pla t fo r m type of ca r a re the platfo rm kn ees and draft 
members and a study of the late r designs w ill indicate that 
the " tru ssed kn ee" contain s e,·e ryt hing to be desi r ed 111 

the matter of st rengt h, \\'eigh t and si m plicity. 

SUl'ERSTRLTCTCRE 

T he prob lem of join ing th e_ wood supe rstructure with 
the steel parts in a satisfacto ry ma nn er has in snme ca-,es 

I ,, b , J ][ 
-~ -

Fig. 3-Equipment-Diaphrag m Type Body Bolster 

proved exceedin g ly pe rplexing. \ \'he re \\'ooden lJOS b a re 
used in connection with plate gi rde r side frames th e trouble 
has been solved sa ti sfacto r ily by us ing steel posts. 

:Meta l car lin es have long been conside red a n ecessa ry 
part of th e roof construction in all types of car s and \\'ill 
continu e to be u sed . In cer tai n special car construction, 

Fig. 4- Equipment- Cast-Steel Body Bolster 

such as the a ll -steel roof , wi thout cei ling, and fo r use in 
connection with the a rched, mu shroom or semi-a rched roof. 
a pressed steel carline is probably pr eferable to th e com­
monly used fo rged type. 

A great deal of interest has lately been aroused by the 
r eturn o f the a rched roof in th e design o f ca r s, but we 
find a great dive rsity of opinion existing as to th e relative 
merits in comparison with th e monitor roo f. T he a r ch ed 
roof embodies light weight, low fir st cost , simpli city and 
less liability of roof leakage, but it is clai med that the 

arched roof is inferior to th e monitor type of roo f in the 
matter o f vent ilation. T hi s objection has little w eight. 

REDUCTION IN W EIGHT 

E ffo r ts toward r eduction of car weights h ave met with 
unquali fied success, resulting in some cases in a reduc­
t ion o f a s much a s 20 per cent in the car body weight and 
a net gain fo r the whole car of 6 to 8 per cent. 

APPEN DIX III-DES I GN OF CAR TRUCKS FOR LIGHT WEI GH T, 

BY M E SSRS . BE N EDI CT, P HILLIPS AND CLAR K 

T he cas t-s tee l bolster o f a type used with a short wheel­
base city ca r weighs approx imat ely 300 lb., which is ma­
te ri ally lighter than former type s. T her e is still room for 
mu ch improvement, which can be brought about by more 
care ful design. T h e cast ings can by j udicious treatment 
be st ill furth er r educed in weight , probably to the exten t 
o f 10 per cent. ~s::::p6 

Fig. 5-Equipment-Built-up Bolster 

J\IOTOR SU PPORT 

ml 

In many cases the rectangular bar extending across 
the t ruck h as been abanclon ecl a nd in its stead two pieces 
of h eavy angle iron ar e u sed. T his one item has meant a 
sav ing of ove r rno lb. per truck when two motor s per 
t ru ck a re used. 

Fig. 6-E quipment-Trussed Platform Knee, Design A 

BRA K E-S H OE HEADS 

Brake-s hoe heads a r e items in which there is room for 
considerable r eduction , steam r a ilroad freight ca r brake­
shoe heads repres ent ing a very economical a rrangemen t 
of th e meta l. T here is a poss ib il ity that the weight of 

Fig. 7-Equipment-Trussed Platform Knee-Design B 

each bra ke-shoe head can be r eclucecl by from IO to 30 

pe r cent . 
STRU CTURAL S HA PES 

T her e appear s to be many pa rts now made of a r ectan­
gula r cross-section wher e th e cross-section could readily be 
that o f a n I -bea m, channel or angle. T he r esult would 

---3 

Fig. 8-Equipm ent-Trussed Plat form Knee, Design C 

be that th e cross-sect ion would be materia lly r educed. By 
applying thi s principle throughout the ent ire construction, 
it is quite likely that 100 lb. or mor e could be cut off 
almost a ll des igns o f trucks. 

CA STI NGS 

T he use of cast iron except for brake shoes and wheels 
should be abandoned, and all castings sh oul d be either 
cast steel or malleable iron. T h e li ghtening of the main 
body of the casting and the placing of r einforcement ribs 
will greatly lessen the weight o f a casting. A lmost all 
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large electric rai lways and truck bttilders have types of 
trucks th at to a gr eater or less extent are standard. A 
pro fitable lin e of action would be to apply the designing 
skill of the eng ineers of both the user and manu fac turer 
to reducing the weight of these types until th e much 
sought for balance between streng th and weight is found. 
Considerable progress has a lready been made by certain 
designers in producing li ghter trucks, both by the process 
of r edesigning cross-sec tion s for max imum strengt h with 
minimum a rea and by the development of novel and im ­
proved des igns for th e truck as a whole. 

To give some idea of this progress it has been thought 
well to g iYe two illustrations and data of trucks r ecently 
built. 

F igure 9 shows a motor truck for city service, 19,000 lb. 
center -pin load, with th e fo llowing characteristics. 
Service . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ,City, motur 
Center -pin load . . . . . . . . . . . . . . . . . . . . . . . . . . . I9,ooo lb . 
Wheel base . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 54 in. 
Gage of track . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4 ft. 8,½ in. 
\i\Teight of one truck, without wheels, axles 

or boxes . .. .......... .. ...... ....... . 
\Veight, wit h 33-in. steel wheels, 5-i n. axles 

with --1- ¾-in . by 8-i n. j ourn a ls, boxes , com-
plete ...... ...... . ............. • • • • • • • 

Ratio, complete truck weight to center -pin load. 
Figure 10 shows a trailer truck for city 

( Phillips design ), I7,500 lb. center -pin load, with 
lowing characteristics: 

3,080 lb. 

6,950 lb. 
0.366 

se rvice 
th e fo l-

Service . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . City, trailer 
Center-pin load . . . . . . . . . . . . . . . . . . . . . . . . . . I7,500 lb. 
\ Vheel base ..j. ft. 4 in.. gage of track 5 ft. 

2,½ in . ... ..... _ ...................... . 
Weight of one truck. complete, including 2;-in. 

steel w heels, 4-in. axles, 3¾-in. by 7-in. 
journals ... ..... ... .. . . ... .......... . 3,800 lb. 

Ratio, complete truck weight to center-pin 
load ................... .. .... • • • •. • •. • 0.217 

HALSEY RADIAL TRUCK 

F igure I I shows a novel design now be in g tri ed out on 
on e large city system, the " Halsey Radial T ruck." T h e 
design is so radica l and on fir st inspection of such doubt­
ful practicability that it would not have been included 
but for the fact that the car illustrated has been in regula r 
daily service fo r more than half a year. It is stated that 
in practice thi s truck takes th e curves perfectly and with a 
remarkable absence of flange wear. The car illustrated 
weighs 44,000 lb. with double trucks and four motors and 
32,000 lb. wi th the r adia l truck and two motor s, a saving 
of 13,000 lb. , or 29,½ per cent. 
DESIGN OF ELECTRICAL EQUIPMENT OF CARS FOR LIGHT WEI GHT 

In the effort to r educe weight s of motors . several di stinct 
lines of possible progress have been in vestigated, of which 
the fo llowing is a fairly complete li st: 

1. Redesign of motor s, w ith spec ia l r eference to el im ­
inati on of unn ecessary material. 

2. U ae ,of hi gh er speed motors with greater ratio of gear 
reducti on . 

3. Forced ventilation. 
4. Rai sing the working temperature by the use of heat ­

resisti ng in sulation. 
5. F ield control. 
In th e elimina tion of unn ecessary material consider­

abl e real adva nce has a lready been made both in the 
li ghtening of the motor frames and in th e substitu tion of 
sheet meta l for malleable casting s for cover plates and 
gear cases. T he use of sheet-metal gear ca ses has been 
attempted for several year s with quite indiffer ent r esults, 
but it is believed that th e problem has now been practically 
solved, partly by proper reinforcement and partly by the 
substitution of autogenous weldin g fo r ri veti ng. 

The use of higher speed motor s has one a r gument in its 

favor, namely, tha t the output of a ny electrical machine 
increases, within limit s, abuut in proportion to its speed. 
Unfortuna tely, hi gh speed cause:', co mmutator troubl e, cre ­
ate s centrifugal forces whi ch are ha rd tu ove rcome, scHm 

reaches th e limit of successfu l gear r eduction and abo 
causes bearing trouble. The present outlook does not 
seem to be very favorab le for progress in thi s direction. 
T he use of forced ventilati on is a lready in very successfu l 
use in heavy locmnotive work. There is no doubt th at it 
affo rds means of very great ly increasing the steady load­
ca rry ing capacity of the motors . It does not increase the 

Fig. g-Equipment-Frame of Motor Truck for City Service 

mom entary power limitation of the motor, and with a 
motor a lready worked up to the safe limit of commutation 
it would not be of much use, but with morl ern motor s of 
interpole cons truction th ere will ha rd ly be a ny circum­
stances under which the heati ng will not be the practical 
limit of rating a nd ve ntilation an effective means of in­
creasing the rating. In locomotive work it is customary 
to use a separate motor-driven blower attached to th e 
body of th e cab, w hich fo rces the a ir through a proper 
system of pipin g into th e motors. It is ve ry difficult -to do 
th is on th e ordin ary elect ric car on account of the extreme 
swing of th e trucks a nd the restricted space avai lable. O ne 
of th e large manu fac turer s has a ttacked the problem by 
mounting th e blower in side th e motor case with the rotor 
a tt ached to th e armature shaft. T hi s makes an a lmost 
ideal simplification of appa ratus but seems to be open to 
the obj ection th at th e fan wi ll suck in dirt and water as th ey 
a r e thrown up by th e wheel s and the w ind agai nst th e 
vnder side of the car. I f some effective means can be 
fou nd of eli minating these object ion ab le materials from 
the air taken in by thi s method , it ought to prove ve ry 
use ful. 

I NSULATION 

Ra isin g th e working temperature by the use of heat­
r es isting in sulati on has bee n trier! in several in ~tances with 

Fig. 10-Equipment-Trailer Truck, Phillips Design, for 
City Service 

very encouraging r esult s. U nder some operati ng condi ­
tions with th e older type motors it was hard ly worth w hil e 
to seek improvement in thi s direc t ion, because the motors 
were also working quite close to the limit of commutati ng 
capacity. \Vith the introducti on of interpole constructio11 
thi s limi tat ion is removed, and the possibili ty of operating 
at higher temperatures means greater horse-powe r from a 
given motor or a sma ller or lighter motor for a given 
horse-power. 
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Asbestos and mica have been used with some success as 
heat-resisting insulating materials; but the most encourag­
ing results have been attained- by the impregnation of 
armature and fie ld coils with a recently discovered com­
pound which upon being baked becomes hard and dense, 
like amber, and of great heat-resisting powers. Ordinary 
cotton insulation, so treated, may be heated above the 
ordinary charring point of cotton and yet retain n early 
the fu ll strength of the cotton. The basis of the compounds 
used for this purpose is the synthetic substance known 
as "bakelite." In the exten sive experiments being con­
ducted by one of the large manufacturers it is prepared 
in two fo rms, one a fluid, resembling shellac, and the 
other a thick paste. T he former is used for painting and 
impregnating coils -and the latter for filling interstices. 

Experiments so far indicate that the safe working 
temperature of motors so trea ted is much higher than the 
present allowable melting po int of the solder , and the motor 
applications approach limits of the melting of the solder 

motors constitutes so· large a part of the total weight ot 
the electrical equipment that the motors seem to afford 
a more encouraging field for the lightening of cars than 
do the control apparatus and wiring. Nevertheless, the 
latter should not be overlooked. The manufacturers have 
made marked improvements in this field 'during the past 
few years. 

Systems of multiple-unit control have been developed, 
both of the electro-pneumatic and the straight electric type, 
showing considerable reduction in weight. Platform con­
trollers have been improved so that single car operation 
of the larger equipments is now practicable with con­
tro llers both lighter and much more reliable than were 
available a few years ago. The substitution of sheet metal 
for cast-iron end frames in resistance is another improve­
ment worthy of mention in this list. 

-The heavy piping used in the modern system of all 
conduit car wiring is quite an item in the weight of the 
finished car. Several large roads have omitted most of 

Fig. 11-Equipment-Philadelphia Car with Halsey Radial Truck 

in the commutator and mechanical strength of parts. There 
seems to be good reason for believing that treatment of 
armature and field coils with this substance will prove very 
valuable, both as a means of reducing the size of motors 
for a given duty and as a method of prolonging the life 
of motors already in service. 

The use of field control holds out great promise of 
success. As the system is being worked out in practice 
the motors, of the ordinary interpole type, are provided 
with one additional fie ld lead per motor. T he control i~ 
so arranged as to provide one extra notch for high-speed 
running. \Vhen running on this notch part of the turns 
of the field winding are cut out of ci rcuit, thus weakening 
the field and inc reasing the speed. This makes it possible 
to use a considerably greater gear reduction for the same 
maximum speed, provides three efficient running points 
instead of two, reduces the current used in accelera tion. 
reduces the rheostat losses and the required size of the 
rheostats and, to some extent, increases the full-speed 
efficiency. These motors should considerably reduce the 
power consumption, irrespective of any reduction in the 
size of the motor, and in many cases they will permit of 
the use of a smaller and lighter motor. This will be true 
particularly in mixed city and interurban service, when 
frequent stops and high rates of acceleration in the city 
are combined with high maximum speeds on the inter­
urban section. 

SUJIDL\RY 

It would be by no means impossible to combine all fi ve 
methods above discussed in one motor. The weight of the 

the conduit in the wi ring of their latest cars. It is claimed 
that the conduit wi ring has not produced the expected 
degree of improvement in safety and reliability and has 
introduced some new troubles. 

---◄·♦·----

COASTING RECORDERS FOR CHICAGO AND BOSTON 

The Chicago Railways, af ter an exhaustive trial test of 
eighteen months in which it equipped the fifty cars on the 
Van Buren Street line with coasting recorders, metered 
the substations which supplied current to this line and 
made observations as to the current saved, accidents re­
cluced, reduction in brake shoe wear, changes in running 
time and operation of the clocks, has entered into a con­
tract with the Railway Improvement Company, New York, 
for the complete equipment of all the surface cars on the 
system with coasting recorders to the number of about 
1800. This contract was approved by the Board of Super­
vis ing Engineers Chicago T raction on October 5. These 
recorders will be of the new steel case, elapsed-time type 
which show the coasting time, car number and motorman's 
number. The tests which led to this contract were con­
ducted under the personal supervision of John Z. Murphy, 
chief e~gineer of the Chicago Railways. 

The Boston E levated Railway has just concluded .. an 
investigation under Paul Winsor, chief engineer,\ of. the 
Railway .Improvement Company's coasting time recorderp 
and has ordered their installation on the new Cambridge 
subway 'line and on all the elevated lines. )' 
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Engineering Association Question Box 
Seleetecl Questions and Answers from the (~uestion Bux Cornpile<l by the Committee for J'rPsentation Before the 1!I 11 

ConYention at Atlantic City. 

The preparation of the Question Box of the Engineering 
Association was assigned thi s yea r to a committee consist­
ing of Norman Litchfield, Charles Rufus Harte and Rodney 
Hitt. This committee sent out a 'ci rcular letter asking for 
questions to be submitted, and 12-1- questions relating to all 
branches· of electric railway engineering practice were sent 
in by member companies and associate members. These 
questions were then sent out for answer, and repli es to one 
or more questions were received from forty-ni1Je company 
or associate members. The answers to each of the ques­
tions which are reprinted bear a key number corresponding 
to the following numbered list of names of those replying : 

NUl\l ERICAL I NDEX OF MEMBERS ANSWERJNC ()l:ESTJONS 
I. Conestoga Traction Company, Lancaster, Pa. 
2. E. P. Roundey, eng ineer maintenance of way, Syracuse Rapid 

Transit Railway, Syracuse, N. Y. 
3. F. J. Foote, master m echanic, Ohio Electric R ai lway, Columbus, Ohio. 
4. Thos. B. McMath, chief engineer, Indianapolis Tract ion & Terminal 

Company, Indianapolis, Ind. 
5. Wm. Roberts, superintendent m otive power, North ern Ohio Trac­

tion & Light Company, Akron, Ohio. 
6. F. W. Sargent, chief engineer, American Brake Shoe & Foundry 

Company, Mahwah, N. J. 
8. E. B. Lincoln, gener al manager, Muncie & P ortland Traction Com· 

pany, Portland, Ind. 
9. F. B. Musser, president, Central Pennsylvania Traction Company, 

Harrisbur!l', Pa. 
10. J. R. McFarlm, electrical engin eer, Electric Service Supplies Com­

pany, Philadelphia, Pa. 
11. F. D. H ain, superintendent construction, A ltoona & Logan Valley 

Electric Rail way, Alt oona, Pa. 
12. C. F. Hewitt, general SUJ?enntendent, East St. Louis & Suburban 

Railway, East St. Loms, Ill. 
13. E. J. Cook, vice-p resident, New York State Rai lways, Rochester, 

N. Y. · 
14. J. P. Barnes, electrical engineer, Syracuse Rapid Transit Railway, 

Syracuse. N. Y. 
IS. M. J. French, engineer maintenance of way, Utica & Mohawk Val­

ley R ailway, Utica, N. Y. 
16. C. B. Voynow. assistant engineer of way, Philadelphia R apid Transit 

Company, Philadelphi a, P a . 
17. R. H . Hayward, gen eral manager, Galesburg & Kewanee Electric 

Rail way, Kewanee, Ill. 
18. H. W. Fuller, general manager, Washington Railway & Electri c 

Company, \Vashin gton, D. C. 
19. W. G. Price, m echanical engineer, Standard Motor Truck Com ­

pany, Newcastle , P a. 
20. Fred l\f. Daniels, chi ef engineer, l\fi!ford & Uxbridge Street Rail­

way, Milford, M ass. 
22. F. H. Miller, superintendent motive power, Louisville Railway, 

Louisville, Ky. 
23. A. F. Hovey, cable engineer, Interb orough Rapid Tran si t Com pany, 

New York, N. Y. 
24. Westinghouse, Church, Kerr & Company, New York, N. Y. 
25. W . J. Grambs, superintendent of light and power, The S eattle E lec­

tric Company, Seattle, \Vash. 
26. Geo. H. Harris, superintend ent railway department, Birmingham 

R ail way, Light & P ower Company, Birmingham, Ala. 
27. Wm. A. Hou se, president, The United Railways & Electric Com­

pany, Baltimore, Md. 
28. Norman Litchfi eld, engineer of car equipment, Interborough Rapid 

Transit Company, New York, N. Y. 
31. G. H. Cliffor d, general manager , Nor thern T exas T raction Com­

pany, Fort \\Torth, Tex. 
32. Chas. R . Sturdevant, American Steel & Wire Compan y, \Vorcester, 

Mass. 
33. J. W. Hulme, general foreman, Hudrnn & Manhattan Railroad, 

J ersey City, N. J. 
34. J. F. Calder\\lood, vice-president and general manager, Brooklyn 

R apid T r ansit Co,mpany, Brooklyn , N. Y. 
36. Ri<;h,a rd McCulloch, assistant general manager , United Railways Com-

1pany of St. Loui s, St. L ouis. Mo. 
38. Albert B. H err ick, New York, N. Y. 
41. C. T. Ander son , commercial engineer, Ohio Brass Company, Mans­

field, Ohio. 
42. Geo. M. Knox, general manager, Oklahoma Railway, Okla homa 

City, Okla. 
43. Washington Water Power Co., Spokane, W ash. 
44. F. G. Grimshaw, m aster mechanic, Pennsylvania Railroad, Camden, 

N. J. 
45. W. W. W ysor, chief engineer, Lehigh Valley Transit Company, 

A ll entown, Pa. 
46. W. Ogelvie, superintendent of overhead, British Columbia E lec tr ic 

Railway, Vancouver, B. C. 
47. R. R. Kennedy, su perintendent transmission, British Columbia Elec­

tric Rai lway, Vancouver, B. C. 
48. F. M. Clouds, assist ant superintendent, British Columbia Electric 

Rail way, Vancouver, B. C. 
49 H. J ackson Tippet, en gineer maintenance of way, British Columbia 

Electric Railway, Vancouver , D. C. 

POWER DISTRIBUTION. 

2. Is it wise to paint cross-arms u-ithout first specially dr3,i11g out the 
sap and moisture? 

(1). To prevent dry rot, cross-arms should be th oroughly dried before 
pain ting. 

(9). No, as the inclosed moisture and sap induces earl y rot. 
(12). No, the paint would imprison the sa p, which in turn woulrl 

sour and decay the wood. 

(18). It is our pract ice to paint cr oss-arms as we receive them from 
the manufacturer. 

( 22). It seem s to be almost impossible to get seasoned lumber now: 
no doubt the painting prolongs li fe. 

< 24 ). It is better to have them dry. If you haven't the time to. let 
them season, erect them without paint and paint them later. Pnme 
the part that goes into the grain. 

(20). , \nns should be thoroughly dry before painting. 
(27). Cross-arms should be free from sap a11d moisture when painted. 
(44). F rom our experience we have found that where cross-arms 

have been painted when the wood has been gr een th ey have rotted 
out very quickly, and it is best to have the wood seasoned before 
painting. 

7. What method do you follow in pulling off curves? (a) With radius 
nf 500 ft. or over? (b) With radius less than 500 ft.? What 
troubles, if any, have you e_i·periencr-d with this or other methods? 
What do you consider the special adv antages of your method? 
What angle of bend do you allow at each ear? Do you offsef 
the trnlley wire from the track center line? If so, how much? 

How do yoit give the linemen this offset? 

(1). (a) We use single pull-offs fr om pole to trolley. 
(b) Pull-offs bridl ed to backbone. 
\Ve experience no trouble with oll r method when poles are an-

chored. 
Easy to keep cu rve in proper shape. 
Whatever angle is required for each individual curve. 
After track is fina lly tamped the linem en build in curve so 

wheel does not cut wire. Offset is usually about 6 in. 
(5) . Every 30 ft. on long curves. On short curves every 15 ft. 

No t rauble with curves. 
Uniform support. 
5 deg. 
Yes; 3 in. t o I in. in track elevation. 

(9). Whenever possible , the poles are set in such a pos1t1on that span 
wires can be ru11 direct to the points of suspension. If local con­
ditions do n ot permit the proper locati on of the poles a -bridal 
const1 uction is used. The angle at each ear averages from 5 to 
8 deg. We offset the trolley wire from the center of the track, 
the a mount of offse t depending on the rad ius of the curve and also 
the amount of the track elevation. The lin emen determine the 
proper offset by placing the trolley wheel of the line construction 
car at a point about midway between the ends of the curve and 
pu lling the wire until the wheel sets parallel with the wire. The 

offset is then measured and the data thus secured are used in setting 
the han gers on either side of the center one. The last two or three 
hangers at each end of the curve are set to take up equally the 
remaining angle, the offset on these hangers being somewhat less 
than the center of the curve. 

(11). Usually with sufficient pull-offs to cause wire to follow closely to 
trnck. On bracket construction with poles on outside of curve 
we run a backbone with sufficient in termediate pull-offs. \Vith 
bracket poles on inside of curve set additional poles as required, 
unless additional poles outside cann ot be set. \Ve have 6-deg. 
curves with poles on eith er side set 7 5 ft. apart wi thout inter­
mediate pull-offs over which cars nm 25 m_p.h. Al so I I-deg. curves 
with poles and pull-offs on SO-ft. intervals over which cars run at 
same speeds. Curves that are sharp can be run more readily than 

easy curves, as the cars run more steadily and there is less likeli­
h ood of poles coming off. The ang le all owed is gaged by the speed 
and wear, trying to get enough pull -offs so that the kick in the 
pole will not cause it to leave the wire and also to prevent undue 
drag on the wire. \Ve offset the wire sufficiently to cause wheels 
to se t tangent to wi re. The offset in a ve rtical line from track on 
the longer radius curves. is mostly due to the elevation. We figure 
the offset dne to elevation and add th e necessary am ount for the 
curve and give the linemen the result as a measure from one of the 
rails. With plumb line and rule the ears can be accu rately located. 

(12). Our method is a di rect st rain from pole, doing away with what 
is termed a bow str ing or backbone arrangement. For a radius of 
500 ft. or over we set poles at approximately 80 ft. Less than 
500 ft. radiu s we use our standard spacing of I 00 ft. \Vith this 
method we have reduced our trouble to ge11eral wear. The ob­
jection t o the backbone a rrangem ent is that should one rib break 
there would · be , a cor responding slackening of a ll the other ribs 
in that backbone. Another point is that with so much wire unrler 
tension there is bound to be a continual slackening of the trolley 
wire. The special advantage of the direct-pull arrangement is that 
of accessibility in making r epair s, as the break will either be at 
the pole or at the trolley wire, and can be repaired from a line 
car, whereas in the backbone construction it would be necessary 
to provide a ladder to r enew a rib, as the work would have to be 
done midway between pol es and away from the track. \Ve offset 
the trolley wire from center of track from 2 in. to 20 in., depend­
fn_g on elevation of rai l, position of trolley stand and height of car. 
W e have no definite rule for this but are governed by the position 
of the trolley wheel, which we plumb from the height of the trolley 
wire t o the track. 

(13). Pull-offs a r e placed on curves from 5 to 10 ft., depending on 
r ad ius. W e offset the trolley wire from the track center line, but 
it depends entirely upon the radius of curves and the position of 
th e trolley pole on the car and the height of trolley wire from the 
trnck. Thi s also depends on the track elevation. Linemen are not 
given any ru le, but use their judgment in placing wire. 

(22). (a) 500 ft . or over, pole spacing 75 to 100 ft., one or more pull­
offs from main st r ain. 

( b) L ess than 500 ft., poles spaced SO ft., one or more pull-offs 
fro111 1nain strain. 

(c) Very litt le trouble when trolley is pulled taut. 
(d) Simplicity. 
(e) Trol ley wheel must take bend easily, and without undue 

we([) Yes, depending upon elevation, offset from center equal , 
height r!ividerl by gage times inches of elevation. 
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(24). (a) Poles should be set about 80 ft . apart. Two pull-ofl'.s in 
each section. If the curve is a long one, it could be done with a 
light backbone wire and running square to the pull-off. . 

(b) Depends on condi ti on s. Gener ally use two bull nngs to 
each curve. Never a ll ow over 10 deg. bend at any ear. Always off­
set the trolley wire from 1 ft. to 18 in., depending on the curve 
and also the elevation. 

(2 5). \Ve have n o fixe d an gle of bend which we allow for the ear. 
We do offset the t roll ey wire from track center on curves. The 
amount of thi s offset is left to the judgment of the trolley line 
foreman. 

(26). (a) Pull-off in 20 deg. curve, a pproximate distance, 7 f t. 
(b) 8 d eg. curve, 20 ft. 
(d ) Non e outside u sual wear and tear. 
(e) \ Ve have used no other method. 
(f) About 2 in. 
(g ) From center of track 12 in. b ack t o center of t rack. Thi s 

d epends u pon the ballast of the track. 
( 27). (a ) and (b) W e use the pull- off m eth od and also double lacing 

between poles. . 
(c ) No particu la r t rouble has been experienced wi th th is metho d. 
(d) Ea sily maintained a nd kept in line. 
(e) W e have adopted n o ru le governing_ this , but ~epend upon 

the line crew foreman in cha rge of work usm g proper Judgment . 
( f) T he trolley wire is offset from th e track cen ter l in e, the 

am ou n t depending on radiu s of curve an d size of ca r which is t o 
be operated ov er same. This offse t is best de te rmined on the 
ground. 

(46). ( a ) We run a back- bone with pull-off in t he mi ddl e of each span. 
(b) \V e u se th e same con st ruc tion wi th mo re poles and pull -offs 

but find that the less a ttachmen ts to the wire, con sistent wit h a good 
curve. the better . 

8. H ow ofte 11 do you a11chor t he trolley wire ! H"hat meth od do you 
u se ? Do you avoid tippin g HP the ear b_v this meth od ! 

( 1). E very tenth pole on ·brack et construction. \Ve u se anchor ea t s 
an d anchor . Yes. 

(5 ), Do n ot a nch or. Depen d on upkeep of suspen sion. 
(9 ). Eve ry ¼ mile on a straight l in e, a four -wire swivel strain yok e 

anch or ed to fou r poles bei n g used. Th e line is a lso anch ored a t 
each en d of a ll curves, a t wo-wire d oubl e curve su spensi?n . being 
u sed. Th is method is the best we have found ye t, but 1t 1s n ot 
a ltogether sati sfac to r y. 

(1 1). E ~ery half-mile with solde r ed st ra in ear s a n d double guys each 
way giving four an chors. On d ouble t rack, run a strap b etween 
car s a t both ends an d single guys each way. Thi s keeps th e ea rs 
in proper posit ion . 

(12) . Every ha lf mi le. \Ve use a Metropol itan st ra in pan made u p 
int o the r egu la r spa n wire a n d a n chored t o poles pulli ng fro m the 
fo u r corners of th e pa n , poles are in t urn guyed t o succeeding p oles 
in lin e: th is is fo r sinr!le troll ev; fo r d ouble t rolley t he came gen­
era l scheme is fo ll owecd with the except ion th a t pans arc g-uye d 
t o each oth er. In fa<tening !2"UYS t o poles we r a ise the guy about 

2 f t . above th e reg ular spa n make-u p t o a JJ ow fo r the great er dis­
tance fro m pole to trolley: th is preven ts throwi n g add ti onal 
we ight on span wire support ing st rai n pan s. \Ve have ex perienced 
no tipping up of ea rs. 

(13). Trolley wire is anchored about on ce ever y ½ mile. T h e st rain 
1 la tps are of 011r O\\"n design and are used in connection wi th 
doubl e-en d pu ll -offs which prevent the ears from tippi n g due t o 
t>l1e u neven st ra in of eit her the adjacent sec ti on s of t rolley wire or 
the pull of strain wires. 

( 22). Once per mil e. Strain plates b0lted to ea r , guyed in four d i­
recti on s. Yes. 

(24). Anch or every ¼ of a mi le on interurban ro a_ds. /\!so anchor 
at th e cunes. If a n chor guys a r e properl y applied, wi ll have no 
t rou bl e wi th the ear tipping. 

(25). \Ve do n ot an ch or th e trolley wire. 
(26). Every I 500 ft. on a straight line. On curve work strain pla te 

at each end of curve. 
(27). Th e t ro lley wire is anchored at the en ds of a ll cu r ves, and every 

3000 f t . on ,traight line. .-\nchor ears with swivel is the method 
used. \'ery li t tle trouble is experien ced by ears tipping. 

(46). In city work we anchor all curves in a ll direct ions, so th at they 
are independent of the straight wires. \ Ve also anchor straight 
wires at all splices and section insulat ors. I n interurban work we 
sect ion ali,e t ro lley wire every 6 mi les and also anchor t he lines 
a t intervals of about 3500 ft ., or at eve ry spl ice. T he m eth od of 
attaching an ch ors is bv runn ing a second span wi r e over the trolley 
s pan and an choring ·both ways vertica lly ove r the wire. This 
leaves n othi n g fo r th e wh eel to catch in, if it sh ould leave the 
wire. In the case of bracket const ructi on a s imil ar method is pur­
sued, fasteni n g the anchor cable to the bracket arm above t he 
trolley ear. \Ve ha,·e found this construction uniformly successful. 

15. Haz· r yon ('.rpcril'nced trouble with 1·01111d-top haugcrs and ears 
f ai!i11 g to sq11are up when screwed toge th er? If s o, how do y ou 
obv iate th is? 

(1). Yes. \ \'e obviate this by the use of leather washers. 
( 5). Some. P u sh up with extra lea t her washer. 
(9). Yes. Have no r emedy as yet. 

(1 1 ). They scar cely ev er squar e up. \ Ve give a liberal d ose of ma­
chin e oil insid e the ear before screwing up and very rar ely have 
a n y trouble from rusted ears. In locali ti es where rustin g effects 
are bad it would be bette r to use a regular joint compound as it 
is less likely t o dry out. As long a s threads are protected from rust­
ing we do not think it very im portant to have th em square up. 

(12) . H ave experienced trouble by fai lure of hanger to ti r hten on 
ear causing a loose fit in th read and in time cutting thread smooth 
in ear, a ll owing it to become detached from han ger. 

(1 3). \ Ve have very little t rouble. If the ea r does not t u rn com­
pletely a rou nd on the han ger, it is unscrewed and often t imes a 
spring washer placed between the ear and the han ger stud. 

(24). Very often have this trouble. S heet lead wash ers wi ll remedy 
the trou ble. 

( 27). \ Ve do n ot use round t op hanger~ for the reason that they do 
not square up. 

( 31). Yes. To obviat e the trouble we buy our hangers with studs ½ 
in. longer than sta ndard and place a spring washer bet ween th e 
hanger ard the ear. 

(41). \ Ve, as manufacturers of overhead materials, find that there 
is a growin g demand for a han ger or an ear which will permit 
the two being tigh t ly fastened t ogeth er when they are in proper 
a lignm ent. It would n ot be necessary t o use th e Tightlock ear with 

the Tightlock hanger, but rather the Tightlock ear with the ordinary 
hanger or vice ver sa . The scheme is in effect a strong lock washer 
between the ea r and the hanger. If placed on the ear the boss is 
machined to the proper shape and a metal cap is swaged over the 
tapered portion of the boss to retain the washer in place before in­
sta llat ion. If the lock washer is applied to the hanger the stud 
is made in t wo pieces, the lower portion being free to move up and 
down vertically within the cup casting. Both of these devices have 
been found practical and efficient. 

28. To w hat a111 011nt do yo n limit the t otal drop in voltage per mile 
in the negat iv e return system? 

(5). This ought never t o be as great as the copper drop. If it is, 
it is due to n eglect of bonding. 

(13). Five volts per mile. 
(22). Ten volts per mile. 
(23). Average total drop would depend largely on distance between 

substa tions and condi tion of track and amount of traffic. On 
secti on s on e mile Ion~ for two track sections 13 volts, for four 
t racks 12 volts, per n11le where substations are 2½ miles apart. 

(26). Five per cent in entire line. 
(27). vVe u se only sufficient return to prevent positive conditions in 

wa ter and gas mains adj acent t o our system. When this condi­
tion is at ta ined and the r etu rns do n ot hea t up, we consider that 
we have sufficient negative return . 

(38) . T his quest ion involves the cost in dollars of the loss in the 
g round return circuit. Cons equently the cost of the energy frit­
t e red away in this circu it and a t what rate this energy must be 
cha rged ha s t o be fi xed in each individual case. However, it 
should be borne in mind th a t the cost of current production for 
thi s superimposed load, t o make up for these losses, should not be 
taken at the same rate per kw-h our as the unit cost for the total 
sta t ion out put. This additi on al load can be produced at a much 
lower rate than the station ra te , because it does not carry any of the 
fixed charges. Where the cost of this a dditional load is not known, 
it is the usual practice to take it at a value of one-half of the 
s t at ion cost. The losses in the r eturn circuit increase with the 
squar e of t he current value. Hence, the average we t ake must not 
be the ave r age of the circuit values on the return circuit , but 
t he m ean a verage of the square value of the current delivered to the 
sect ion of track in guestion. When the product of the average 
resist an ce an d the mean square current value found over this 
section of track back to the power station is multiplied by the 
time in h ours per annum during which the current is conducted 
through th is ci r cuit, th e product wi ll be the lost energy, which 
multipl ied hy thi s e ner gy co st will give the cost of energy loss 
from the point of tes t to the negat ive bus. (The method of dis­
covering th ese potenti al drops and current values is given in 
an swe r of No. 38 to question 29.) The actual money saved by 
inc reasin g the con ductivit y of the return circuit will be the dif­
ference in th e cost of the e nergy lost in the present and the im­
proved re tu rn circuit s a dded to the interest and amortization of the 
cost of the improvement. The amount of m oney that will yield 
a pro fit able r e tu rn on thi s improvement will be app r oximately fif­
t een times t he cost of th e losses be tween the improved and original 
r eturn circuit s. It wi ll he seen tha t several calculations will have to 
be made in each conside ra tion in order to arrive at the investment 
which wi ll r e tu rn an in ter es t of 6 per cent: therefore it is im­
possible to ~tate a fixed allowable voltage drop over any track 
r eturn wit hout knowing th e cost of th is loss, which varies with the 
squa re of t he de n sity on th e rail a nd resistance of the circuit. The 
pr oblem c211 n ot be r educed to an empi ri cal fo rm, as each case has 
to ha ve a n individual solntion on account of the variables involved. 
I n the case where ;;n additional car has to be put in service to 
m aintain the headway, d ue to reduced speed in miles per hour arising 
from excessive r eturn d ro p, the problem mu st be solved as follows: 
The cost pe r ca r mile of the additional milea ge made by this car, 
multipl ied by the n um ber of miles this car makes per annum, 
multipli ed by fifteen , will give the permissible investment that 
wou ld approximately earn 6 per cent on the additional cost for 
increa sing the conductivity of the track return. Of course, this 
is not all the profi t involved in the improvement, for when we 
hav e a higher voltage deliver ed to th e moto r brushes the average 
equi pment tempera ture will be reduced, the secondary effect being 
in th e r eduction of cost of electrical maintenance. Again, as the 
natura l ea rth ret ur n is in multiple with th e a rtificial rail return, 
any increase in drop on the r a il circuit will divert more current 
from the track. F u rthermor e, if th e track parallels any conducting 
pipe lines, this diverted current will take the pipe path back to the 
power st at ion. Any neglect in the circuit from this point of view 
wili produce a hazard, a nd careful engineering requires special at­
t ention alon g thi s line, a s neglect leads to a direct liability for 
damage due t o the action of electrolysis. 

( 42). Five volts. 
(43). Twen ty-five volts ir r espective of di st ance. 

29. What is the best w ay to iest . the to ta./ drop i,i· v oltage of the 'nega­
tive re tu rn system bet<t'een two points on the 'traclr 1 or between a 
point on the tracli and the powe r house ? 

( 5) . With adjustabie resist an ce on car. ' ' ·": 

(1 3). Tests that we h ave made t o de termine the drop between a certain 
pi ece of track and the power house have been made by using a 
telephon e ci rcuit or a n auxiliary feeder. 

(1 7) . The best way of testing the drop in. the return circuit is that 
foll owed by u s several years a go. We made t he test during the 
h ours of no car service, by short circuiting the troliey on the rail 
an d t hen throttling the steam pressure, and adjusting the field ex­
cita ti on of one of the main units at the power house until a value 
of current a nd voltage was obtained that could be read with 
rearnnable accuracy on the station instruments. The volts divided 
by the amper es gave the total ohms resistance in overhead and 
r eturn , from which the r esistan ce of the return was obtained by 
deduct ing the resistance of the overhead, figuring it from the 
k n own len gth and cross section of the conductors. 

(20). I have always used the wires of the telephone despatching sys­
tem for potential wire to test rail drop either between points on 
the track or to negative bus at power station. Ily simply grounding 
the line to the r ail at one end and reading the voltage at the 
other en d the result is very readily accomplished. If telephone 
wires a re not available, any other wire that can be spared for a 
few minutes can be used in the same way. 

(22). A voltmeter between a negative potential test wire free from 
all stray currents, g rounded on one end, station end, and the rail. 

(23). Use telephone wire or run temporarily insulated copper wires 
between the t wo points. 

(25). \Ve use t elephone wire for pressure wires. When we have no 
teleph one Jines, we run No. 18 weather-proof wire out from a reel 
and hang it on pole steps. 
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(2 7) . \ 'o ltm eter and potential line, 
(36). _The best me_t h od is th e use of a pressure wire in connection 

\~1th a r ecord111g voltmeter. This vo ltage may th en be taken 
either from the negative bus bar to any part of th e track, or be­
tween a ny two parts of the track. 

(38). Steel rail s, with bonded or welded joints, in parallel with earth, 
underground metallic structures, and auxiliary copper form the con­
ducting path, In elevated roads, the rails may be largely insulated 
from the structure and if so form a specia l ca se. Th e r es istance of 
the. return circuit is not a const a nt qu antity. It is, of course, 
des_1rable to arrive at a m ean value which closely a pproximates the 
resistance under the average operating conditi ons. The variable 
fa ctors include ground mo/sture, associa t_ed_ with the length of ti!"e 
the current has been flowmg from a rat! mto the ea rth, defeet1ve 
bonded or welded joints a ssociated with the time of day or night; 
and the weat her, including t emperature fluctuations, rain, or frost 
in the ground. A rai l delivering current into moist earth has a 
tendency to insulate itself from the earth. The a cti on of the cur­
rent repels th e water from the rail, thus drying the soil and rai sin g 
t he resistance th rough the earth. A eontinuous current flow of a 

few hours will produce a marked change in the earth resistance. A 
measurement taken during the night will not give the same results 
as one ta_ken during the day, due to th is change in the current flow. 
A defective bonded joint will not have the same resistance in the 
early morning that it has in the later afternoon. During the 
hours of the n ight a light fi lm of oxid e .W! ll form upon the more 
or_ less 11~perfect contact surfaces at the Jomt, a nd dur.ing the day 
tl11s film 1s broken down, both by the mechanical action of the car 
wheels passing over the j oint and by passage of the return current 
through the j oint. An extreme case has been noted wh ere th e first 
ca r out on the line in the morning had d ifficulty in moving at all 
because of low voltage due to this cause. If th e measurements ar~ 
t o be made at night thi s trouble may be overcome by placing a 
rheostat beyond the point of test, and allowing a current of say 
100 amp to flow continuously through the ra il s. The temperature 
coefficients of the conductors wi ll ordinarily be negligible but the 
ear th resistance due to variation in rainfall, drainage or' frost in 
the _ground, is highly fl~ctuatin_g at different times. Frost and good 
dramage produce a h1g~ resi stance, wet g round low resistance. 
As t o the n:etho? of mak_mg the tests : A pressure wire between the 
two test pomts ts essential. Any unu se d feeder or any other con­
d~ctor may be u sed. The most conveni ent pressure wire available 
will be found in th e telephone system. It is poss ible to pick up a 
tele_phone line at a lmost any point of a rail way system at present. 
It ts not necessary t o remove such a line from teleph onic service 
fo r more than five minutes for the test, but suitabl e pr eparation s 
must be made beforehand. A ll foreign currents or pot entials must 
be removed from the pressure wires. This is done at th e exchange 
by simply removing the heat co ils on the main frame. At the 
P(!Wer station a jumpei: from the negative bus is made ready t o 
ch p on the telephone !me an~ at the excha!1ge another jumper is 
ready. Both sides of the !me are used m multiple to reduce 
the line resistan c:e, 1:he men C!n the trac:k, /n the exchange and 
at the power sta t10n will all be 111 commumcatton by telephone just 
before the test is to be made and it is hut a few seconds' worl, 
to attach the jumpers and remove the h ea t coi ls in the exchange. 
T he voltmeter may be anywhe r e in th e circuit, at the track in the 
exchange or at the power station. Si n ce the voltao-e vari'es with 
the tra!ryc load~, it is best to take ins!rument readin~gs for two or 
three mmutes 111 order to secure a f air average. At any time all 
!hree partic:,s may re-est ablish telephonie communication by cutting 
111 on the )me with telephone test sets, using the earth pot en tial a s 
batte1;y, with th e eart~ fo rming on e side of the line. \Vhen the 
test 1s completed the Jumpers are removed and the heat coils re­
placed, aft~r which the lines are all in service as before. As 
stated previously, good operators wi ll not take m ore than five 
m(nutes for a test. It will be noted that the voltmeter reading ob­
tamed will n ot be _the true voltage betwee11: the test point on the 
track and the n egat ive bus, due t o the potential drop in the pressure 
wire. T o eliminate this error, two readings must be take~ as 
nearly simultan eous as _possib le, using two d ifferent scales in the 
voltmeter. Thus two different voltmeter resistances will be inserted 
in the line and the true voltage may be quickly calculated by a 
siipple formula. By this easy method track drops may be ob­
tam ed over a very large system with great faci lity . If a large 
number of test_s are to he i:n ade, it is possible for two men to do 
a ll the work, _1£ a spare wire can be run to the negative bus at 
the power station. Tests made between any two points on a track 
may be made m exactly the same way. I nasmuch as the t elephone 
comhanies a re hi_ghl:y de~irous of having these t ests made, because 
fle \~e e!1c~~~1c;in!~t-uat1on, they are gen erall y very ready to lend 

(42). Use telephone line. 

f43). We use on e of our series arc circuits and by grounding it at 
the power house we m easure the drop ,with a voltmeter. 

32. What. is best method of i nspect ing lightning arrest ers t hat lzave 110 
, -movrng part·s ? , , . 

( 1) . Examin e each a rr~ste r th oroughly a ~d see tha t no part is 
damaged. 

(10). The only practical manner in which to inspect arresters having 
no ipovi~ g ~ai:ts, particularly if the arresters are pole arresters, 
con s1s~s m _g1v1r:g the arresters a yery careful visual examination. 
Especially ts this true 1£ we consider that a lineman is the man 
upon whom such work as this is bound to fal l. 

( 12). For series gap, test each gap or lay er individually (this test is 
for leakage); to make test for ground we jump around the ar­
rester with a lamp circuit. 

( 13). Arresters of the type made by the Westinghouse Com pany we do 
not test, oth erwise than the ground connection s. Arresters such 
as the G. E. type are tested by means of tin-foil inserted in the 
spark gap. 

(22). Carefully inspect all connections, and if there is any air gap; 
keep free from dust; test for open circuit. 

(26) .. Lightning arresters are tested three times a y ear. Ground wire 
1s test~d £_or I 5 amp. and. arresters that have movable parts are 
short c1rcmted to see 1£ cotls are cl osed and in good condition. 

(27). Open case to see if proper gap exists. 
( 42). PaJer slips inserted between points in gap. 
(43). By taking them apa rt. 

(47). In eleetrolytic arreste rs by carefull y noting the condition of 
the _charge and if. n eces~ary hy removin g the n est of trays and 
makmg a_ t/10rough mspec t1on of each tray for punctures and blisters. 
On 111ult1gap a rresters hy n ot ing the conditi on of tli E blocks and 
kee pin g the units fr ee fr om rlust. 

33, Wh at do you consider the best way to ground lightning arrestersf 
Wh :;•? Is it desirable to g rou nd pole line arresters to rail as 
well as to earth? 

(1). We ground pole line arr esters to ra il and earth , as it gives a 
better ground, 

(8) .. To 1;round and ra il. Grou nd sh ould be m ade with galvanized 
iron pipe, put do wn 6 o r- 8 ft . deep. 

(9 ). Our present m ethod of groundi ng li ghtning. arreste r s is to drive 
a ¼-in. galvanized pipe, 14 f t. lon g, into the ground to a d epth of 
6 ft. On top of pi pe a brass cap is fit ted. T hi s cap has a lug t o 
receive the ground wi re from the arrester. About 6 in. below t he 
g rour:d line a tee is fitted to the pipe, and at th is point a braneh 
pipe 1s run to th e track an d ther e soldered to a cross bond. T he 
pipe constructi on is preferred t o a wire construction , as i t best re­
s ists the corrosive ac tinn of elect r olysis, and also the pipe is n ot so 
likely to be tampered wi th by outside persons. On open t rack set 
up on hallast we think the arreste r sho ul d be connected t o the 
ra il as well as t o the g round . 

(10 ) . The best method t o groun d lightning a rrest ers is bou nd to vary 
in di fre 1 ent locali t ies. vVhat is a pood pround and an econ omical 
ground in on e place may be a poor ground an d an expensive 
g round in a n other pl ace . S tation a r rest ers a r e , as a gen eral rule1 
gr ounde d t o a perman ent and well-m ade groun d which is made ano 
m aintained at th e sta tion. This class of gr ou n d is usually m ade 
fr om a la r ge and heavy metallic plate placed in th e soil dee p en ough 
to a lwa ys be in contact with perman ent moistu re. This class of 
g r ound is very effici ent usually , but th e u se of a ground even ap­
proxima tin!l' this on th e pole lin e is barred u su ally on account of 
the excessive cost . W e con sider the bes t and m os t economical 
g round for pole line work t o he tha t ob ta in ed. bv the use of 
iron pipe driven into the ea rth. T he iron pipe groun d possesses the 
advanta ge s of effic iency, du rability and economy in a marked 
degree. It is a cheap g round; it is easy to in st all ; in m ost soils 
a p ipe driven to a d epth of say 8 ft. m akes an effi cient g rou n d, and 
in case the conductivity of a single pipe in an y pa rti cula r soil is 
low, it is an easy matte r to d r ive a n a dditional pipe or pipes, and 
by connec tin g t hem all in parall el to get the r erimred conductivity 
from the multiple ground. The time required to in st a ll a pipe 
ground and t o connect th e a r rest er there to is v ery small, thus mak­
ing the ma tte r of inst a lla ti on of t hese groun ds an easy one and 
a cheap on e fr om a fipa n cial s tan dpoint. A n d withal, tll e pipe 
gr oun d is very d ur abl e. Pure iron pipe placed in the so il has a life 
many t im es great er than th a t ohtained by other groundin g methods1 
n ot ahly copper plates huried in the earth. Pole a rrest ers shoulo 
by a ll m eans be grounded to the rail as well a s t o the earth. The 
m ost important reason f or connecting the arreste r t o the rail 
as well as t o the earth is to el iminate the possibility of an induced 
eharge collecting on the ra irs and di scharging th rou gh the car 
apparatus at the same tim e the pole a rrester dischar ged. This rail 
induced dischar~e becom es especially prevalent on road s on which 
the rails are laid on r ock ball ast and so are practi cally insulated 
from earth for consider abl e di stances; the extra connection from 
the arrester ground to the rail serves to equali ze t he potential be­
tween the rail and earth at the time the pole a rres t er discharges, 
thus eliminating any tendency fo r th e ra il s t o di sch ar ge through 
the car apparatns. A sec ond reason why arr esters sh ould be con­
nected to the ra il is owin g to the fact that standard types of rai l­
way arresters require a certain amount of line current for their 
operation. Without the rail connection the ground resistance in 
man y instances becom es so hi gh that t he fl ow of line current fol­
lowing the di scha r ge to ground is just t oo small to operate the 
circuit opening device , so a ll ow ing the a rc t o main tain and the 
arrester to be d estroyed. Th e on e possible disadvantage resulting 
from connecting a rres ter s to the ra il as well as t o th e ground may 
be classed under the head of elec t rolysi s. The trouble experienced 
from this source is , howev er, so small compar ed wi th the advan­
tages to be secured by so d oing tha t it is neglig ible in comparison. 

(12) . Dig hole 2 ft . squar e and 8 ft. deep. Put in layer of charcoal 6 
to 8 in. d eep, put ground plate of copper 2 ft. square, No. 16 gage 
on top of charcoal, and have wires from arrester soldered securely 
to ground plate. Cover ground plat e with charcoal or coke to a 
depth of 6 in. Wherever possible ground to rail, providing the rail 
has good and permanent earth contact a t place where connection 
is to be made. Thi s serves t wo purposes-fi rst, it gives more 
ground surface t o carry away the di scharge; second, should the 
wire become d isconnected fr om ground pla te t here would still be 
ground at r a il. 

(13). In connection with the install a tion of pole line a rresters we be­
lieve that a pipe 10 ft. lon g, driven into the soil , is a sufficient 
ground and would stron gly r ecommend the grounding of the 
arresters to the rail as well as t o the pipe. 

(20). Grounding arresters of the type that use m agn etic bl owout t o t he 
rail has cured many of the burnouts tha t we form erly had. The 
trouble was apparently caused by insuffici ent cu rrent fl owing to 
operate the blowout and setting th e a rrester on fi re and destroying 
it. Otl1 er type~ I believe will give m ore' effident · r esul ts t h ough 
not requiring the rail gr b'u nd 'for tlle same r eason . ' The ' ground 
to ea~th we accomplish in a v a ri ety of ways, according to t he 
location. · · 

(22) . Connect to rail, either by r ail bon d or sold erin g to base of r ail 
also to rod, ¾ in. or :}i in. by 8 ft. lon g, driven into earth . The 
best ground possible is none too good. 

(26). Bondin1< to rail. W e h ave n ot been abl e to secur e good r esults 
by grounding to earth. 

(27). Where the earth is comparatively d ry, ½-in. galvan ized iron pipe 
driven in the g r ound a t leas t 10 ft . m ak es best ground. Where 
earth is moist , copper plate buri ed in cha rcoal makes best ground. 
It is desirable t o eonnect a rreste r s to ra il as well as ground on 
suburban lines. 

(38). A lightning arres t er should n ot be gro unded on the rail. T here 
are two effects of t hi s connecti on which may render t he a r rester 
useless. Suppose the a r rester to be grounded to the rail without 
au xiliary ground plates. T he enor mously high freriuen cv of the 
li? htning discharge t ogether with the ind uct an ce of the ra il r enders 
this ground eonnecti on a very poor one. In the case where ground 
plates a re used in m ult iple with the ra il it is a pr obable condition 
that traffic current will pass over from the r a il to the ground pl a te 
and then into the ground. Th e action of thi s current will be to 
insulate the i round pla te fro m t he ear t h or t o dest r oy it alt o12"ether 
by electrolyt1c corrosion. A grou nd plate sh ou ld a lways be loca ted 
so that it is ahsolutely free from all stray curr ents. 

(43) .av~la~f:~ u se of a flat strip con nec ti ng t hem to the best groun d 

(47). U se a separ ate grou n d fo r each as th is will elimin ate trouble 
which may arise from con n ecting a nnmher of th em to a common 
ground. W e d o n ot u se po le- type a rreste r s, but our indoor tvpe 
is gronnded t o ra il. · 
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34. {Vhat experience has been had with electrolytic lightning arresters 
for 600 volt d.c. service? 

(5). Splendid. 
(13). (b) We have only used two aluminum cel1-type arresters in C?n­

nection with our car s and have installed one on the line. The !me 
arrester was up two weeks and burned out. 

(17). We have great confidence in the efficiency of the electrolytic, or 
tank, arrester for 600 volt, d.c. se rvice. In 1907, immediately after 
we commenced operating our interurban line from our 600 volt d.c. 
pow~r house, one li gh tning storm knocked out the generator in 
service then, and an other storm soon after knocked out the other 
ge nera tor. Our system at that time was protected by the ordinary 
types of arrester installed in the power station and on poles and 
ca rs . This se rious damage from li gh tni ng convinced us that more 
protection was n eeded, so we insta11ed a tank arrester in the base­
ment of our powe r house, and since 1907 no trouble , whatever has 
been experienced from lightning at our plant. T lie '. l'oss of several 
motor a rmatures during severe stoit;ns last year led us to insta11 
last spring another tank arrester af ou r offic e building, near the 
center of our city overhead, and thus far this season n o car motors 
liave been damaged. 

(22). \ ' ery good on indoor wo rk: no ex perience with car or out­
cloor service. 

( 47) . \Ve have two sets uf elec trolytic ar resters on the d.c. side of 
two 2000-kw, 60-cycle rotary converters, but have no record of their 
ever having discharged. 

37. IVhat routin e tests should be made (and how often ) to determine 
co ndition of rail bondingf (a) ln city service? (b) Interurban 
service ? 

(1 ). As oft en as possible everywher e. 
(5). Continual sectional tests. 
(8). Every three months and oftener if possible. 
(9). (a) Once a year for city service. (b) Twice a year, spring and 

fa ll, for interurban. 
(I 1). W e use an autograph ic test car and results show that yearly is 

not too often. 
I I 3). ( a) I n city service where bonds are installed on the web of the 

rail a kst once each year we consider sufficient. (b) In inter­
urban service where bonds are installed on the ball of the rail no 
test is made as an inspect ion will show what bonds are off. \Vhere 
bnnris a r e concealed on interurban ,ervice they should be tested 
once every two years. 

(17). Every spring each ,lifferent line of track, city or interurban, on 
the system should be test,<l hy selecting what per cent of the joints 
in that section were of higher resistance than standard. From thi s 
preliminary test would be decided the question whether conditions 
W<"re bad enough to re11uire that the en tire l ine be tested and re­
paired. 

(18). \Ve believe all bonds should he tested once a vear, preferably in 
the spring, and all defective bonds replaced. ·This would apply 
to both city and suburban service. 

(22). (a) Regul ar inspection and tests, say, once a year. Ch) Once in 
two years. 

(23). (a) Once a year. (b) Once a year. 
c25). (a) In city service, we try to test the bonds once a year. 
c 27). \\' here service is light and track structures heavy and substantial, 

once a year might be sufficient; while other conditions might require 
monthly tL st<. This applies to city as well as interurban lines. 

< 32). (a) l n that porti on of city track work where the current density 
is heavy, especially in portions near the power house, it would seem 
advi<ahle to test th e track eith<"r as a whole or bY me3ns of some 
liond tester at least once in three months, or oftener if there is 
.111y indi catinn wh~tt>Yer of p<1or joints, This is not only to 
prevtnt h<"a.vy ]osse:-. in ponr joi nt~ . hut a]--o to prevent electro• 
lytic troubles which might he develupcd in adir•ining pipe lines. In 
hrfe cities where the traffic is very den,e, anri where the current 
density in the rails woulri he excessive, it ,,·ould seem advisable to 
have a competent represen tative testing and inspecting rail joints 
continuou-lv. (h) The nrdin~ rv interurhan roads should be tested 
for poor joints at least twice a· year-in the fall and in the spring. 

i 36). ( a) The .i oi nts in city sen·ice are tested with a portable bond 
tester. The most important portions of the track are tested about 
once a year. (b) On interurban service an inspection of the joints 
is made at least once a year. 

(42). Twice a year, ci ty ; once a year, interurban. 
( -13). \V e do not make any routine tests such as outlined. 
(44). ,ve test our bonds about every six months. 
(46). (a) .\II bond, s]10uld be tested electricallv everv three months. 

(h) \\' e carefully inspect them, regularly, particula-rly the soldered 
type. 

W.\Y :'.\L\TTERS. 
44. T o what extent have you practised joint gri11ding 011 old tracks? 

11·1,a.t is cost f'er joint, and what i11creasc i11 life do you estimate 
,,•·ill be obtained therefrom? 

(1). \Ve rep lace splices when worn and do no grinding, 
(2). \\'e have been grinding joints in old track practica1ly continually 

fo r the past two years. Costs from 25 to 75 cents per j oint. In­
creased life depends on age of track and traffic. \Ve believe that 
the saying on wear and tear of equipment and reduction of noise 
and jar lo adjoining bui ld ings is of as much importance as the in­
creased life of rail and pavement at the joints. Badly pounding 
joints will ruin the best of pavements in a short time. 

(4). \Ve have used Atlas step joints on worn joints, grinding the joint 
to make it smooth. 

(5). Grind with portable electric and hand grinder. 
(9). Within the last year we have started to grind the joints in old 

track. The cost per _ioint varies with the condition of the old track, 
being from 50 to 75 cents per joint. \ Ve estimate that we get 
about two years additional life of the rail. 

(11). \Ve have ground possibly 100 joints and the cost ranged from 
15 cents to perhaps $2, depending on a•nount of wear to be taken 
care of and how much we dodged the cars. \Ve use a block of car­
borundum 2H in. square and ·12 in. long, set in a cast iron block 
with handles. The block, which was made larger than necessary to 
hold the carborundum, in order to give weight to the stone, weighs 
about 90 lb. The handles are hinged on so that block will run 
level. \\'e expect 25 to 50 per cent increase life to rails. On very 
bad join:s we cut out the joint and shift the rails. 

(13). For the last two years we have followed the pract ice of filing a11 
our joints with a heavy 3- in. file. It has cost us about 28 cents a 

j oint t o do this work. Cannot give the estimated increase in life 
of such work. 

(15). We have ground, between June 28 and Aug. 10, 673 joints on 
Lorain Company section 95-297 rail, at an average cost of 59.95 
cents per joint. The track on one line would have required re­
newal in 1912; I estimate that it will now last until the Fall of 1913 
and regrinding may prolong the life until the Spring of 1915. 

(16). When joints in old track are already pounded, the joint plates 
are also affected, the receiving half of the plate being also cut, and 
mere joint grinding wi11 give very temporary relief as there is no 
support left for the receiving head. The cost of grinding de­
pends upon the condition of the joi·nts-from a few cents to 50 
and more. 

(42). Cost $1.25 per joint. Increase life of rail 30 to 40 per cent. 

46. With best type of track constrnction , should asphalt o,: any other 
type of sheet pai•ing be used on streets where street railway tracks 
exist ? If not, w hat is the best typ e of pai•ement, and why? 

(I). Not within 3 ft. of rail s, which should be blocked. 
(2). Sheet paving should not be used. Stone or wood block wears 

better, can be use d over again and repaired by company's forces. 
In our climate a sphalt cannot be repaired in the winter. 

( 4). Do not use asphalt, use cut granite blocks next to the rail on both 
sides of each rail, then pave with granite or brick. Reasons: (1) 
Vibration of the rail will loosen the asphalt from the base, admit 
wat er and destroy the sheet paving adjoining the rail. (2) Re­
pai rs to sheet pavement can only be done by a party with the 
pr ope r plant. Brick and block repairs can be done with labor that 
can readily be employed. 

(5). Use brick on account of flexibility. 
(9). From the standpoint of durability, wood blocks would be the 

most desirable. 
(11). The shear of wagon wheels and vibration in rails will soon cause 

any sheet paving material to disintegrate. 
(12). Asphalt should not be used as ruts will soon cut in beside rail. 

Brick, grani te or wood block make good paving for tracks, depend­
ing on class of vehi cular traffic. They can be repaired without an 
elaborate repair outfit . 

(13). We do not believe that sheet asphalt should be used in con­
nection wi th paving steel rail way tracks on account of the fact that 
it cannot be maintained next to the rail. W e are having best suc­
cess with the stone block pavement on account of the fact that it is 
easier to maintain adjacent t o the head of the rail. 

(15). No monoli thic pavement will last as we11 as pavement composed 
of separat e blocks of mat erial, such as granite, sandstone, vitrified 
brick, asphalt block or ceosoted wo od. 

(16). In heavily traveled streets granite block paving between rails 
and one or two rows of blocks outside the rails would give most 
economi cal results on account of concentrated wear by teams and 
cheaper repaving in case of track repairs. The shoulders may be 
made of shee t paving. 

(18). For the best type of track const ruction we do not believe asphalt 
is the proper pavement. On streets where heavy vehicular traffic 
exists we d eem sco ria block, granite block or wood block the proper 
pavement. There is no salvage after asphalt pavement becomes 
worn or decayed. \ \Tith any of the other types the pavement ca n 
be taken up and possibly the blocks turned over and repaved. 

(36). In asphalt paved streets the asphalt should not be a11owed to 
come in contact with the rail. A toothing either of granite blocks 
or brick should be placed on each side of the rail. 

( 42). Brick on account of lasting qualiti es. 
(45). I do not approve of sheet paving on track area on account of the 

difficulty of repairs which genera ll y have to be made by the com­
pany laying the pavement and it is hard to get them to atte_nd t_o 
small repairs promptly. Some form of block pavement I thmk 1s 

preferable. 
(49). ,vh ere the type of track construction ha s a solid concrete sl~b 

foundat ion on which the track is laid there should be no fear of dis­
turbing a sheet asphalt or other surface, but it is not recommended 
to ]av asphalt right alongside the rails. The best material in thi s 
case ·appears to be i,-ranite blocks to a width of some 12 in. each 
side of the rail. Trouble is experienced here where the use of 
treated or more particularly untreated wood block is used on streets 
where tracks exist-due to considerable lateral pressures from the 
wood blocks, tending to push the rails out of line. This trouble is 
not experienced with other pavements. 

SO. lf'lzat is tlze best method of p1·otecting webs and bases of rails in 
pa1Jed streets against co1·rosion? 

(1). Good bonding and absence of cinder or ashes. 
(4). Use en0ug l1 fi 1l er (asphaltic 01· cem~nt ·grout). 
(5). Cement grout. 
(9). Have not been troubled with J6 rrosion 'of the rails to any

1 
extent, 

although ~ve )ta_ve not take:1 3:')Y specifil ,Pr.e~a'uti<in l! to prevent it 
except ma1nta1mng the bonding ,1n· ~oo,d :ond1tton. : ' ,;.

1
,t 

(13). \Ve make n o effort to protect r ail against corros10n. , 
(15). Bond to full capacity of rail sec tion. 
(16). Packing with concrete against the web and around the foot of 

rail will protect the rail from oxidation to a very great extent. 
(18). We have no appreciable trouble with corrosion of webs and bases 

of rails in paved streets. 
(42). Cement fi11er blocking. 
(45). \ \'e have not attempted any kind of protection. 
( 49). Have not considered the necessity of protecting webs and bases 

of rails against corrosion. H ave found on removing old perma­
ment track webs were in fair condition but bases worn sharp on 
ties, 

55. Should outer rails in rnrves on city streets be elevated above inner 
rails? lf so, how much as a ma,:rimum? 

(1). If ' possible, yes. Usually 3 in. 
(4). If conditions permit elevating the rail do so. On paved streets 

very little elevation can be given. The amount depends on the 
contour of the cross section of the street. 

(5). Yes. 2 in. maximum. f 
(9). From the standpoint of track construction the outer rail should 

be elevateWd but from the standpoint of street construction it should 
not be. e have them elevated as much as 3 in. 

(11). This is dependent on whether stops are made or not. We find 
that 5 in. is about as high as is desirable and that 3 to 4 in. will 
usually allow equal wear to rails. The crown of street paving will 
frequently determine the amount. 



OCTOBER 14, 191 I.] ELECTRIC RAILWAY JOURNAL. 

(12). Yes, if a ny speed is desi red. Paving will rar ely permi t more 
than 2 in. 

(13). We elevate the outside rail on all our curves in city service, both 
inside and outside curves. 2 in. is the maximum. 

(16). The outer rail should be elevated. This gives m_ore life to the 
curve and greater safety. Depending upon locat1 on and speed, 
even as high as 5 in. at the eentral radius of spiral, if spirals ar e 
used. The elevation should be gradual, starting at some distance 
on the tangent . 

( 18). W e believe that outer rails on curves in city streets should be 
elevated above inner rails a maximum of I ½ in. on curves of 35-
ft. radius. This elevation, however is often determined by the 
grade of th e street or municipal regulations. 

(3 6). Outer rails in curves should be elevat ed above inner rails :is 
much as the width of the street and the nature of the pavrng will 
allow. In wide streets as much as 2-in. elevati on may be obtained. 

(42). Yes. I ¼ in. 
( 45). By all means where contour of street wi ll permit or where city 

authorities will allow distortion of stre et surface. I do not recall 
a case wh ere there ·was any danger of ge tting too much elevation 
on paved street, but believe 5 in. m aximum sufficient for all 
ordinary needs. 

(49). Outer rails need only be elevated where there is a grade which 
will render it difficult for cars to easily round the curve. In one 
instance we have an elevation of 2½ in. 

57. What is the best t3•pe of foun dation for special work, particitlarly at 
inter sectiolls? 

(1). Heavy chestnut timber, well tamped. Have som e in now 18 
years and still sound. 

(2 ). Concrete or cru shed stone, grouted. 
( 4 ). A sub-base of Portland cement concrete to 2 in. below the ties, 

use full number of ties and tamp up work wi th concrete wi th very 
little water (so dry it will not slush up at all) , then concrete for 
paving base and pave. 

( 5). Concrete with limestone surfacer. 
(] 2). Well tamped macadam, well drained. 
(13). Stone ballast. 
( 15). Concrete foundation is bes t for complicated special work. Use 

wooden ties and concrete to paving sub-surface_ For plain curve s 
steel ties in concrete are preferred. 

( 18). Concrete. 
(·36). All special work should be laid on oak ties, imbedded in con 

crete, the concrete extending at least 6 in. · beneath the ties. 
( 42). Crushed lime stone. 
(45). We use crushed stone but where sub -foundation is bad it is better 

to use concrete. It is essential, however, to suspend traffic until 
concrete is set. 

(49). While the meth od of contruction depends somewhat on whether 
the special work junction is to be laid under traffic or not, we 
would prefer a slab of 6 to 8 in. of concrete under the ties, which 
we space 24 in. center to center. 

69. To what extent can oil be used instead of water to sPrinkle un­
paved tracks? Best apparatus for appl,ving? Quantity necessary 
per mile of single track to last for entire season? 

(8). We use oil. Sprinkling wagon. Do not know. 
( 18). We believe that oil can be used to the full extent instead of 

water for unpaved tracks. By unpaved tracks we understand 
macadam is included. The best apparatus for applying would be 
an ordinary sprinkler car, and from information as to cost of oiling 
streets a strip 9 ft. wide would cost $2,3 46 per year. This is 
based on 5 cents per sq. yd. per year. 

(45). vVe have used 40 per cent asphalt road oil the past t wo seasons. 
About one-half gallon per sq. yd. is required and three applications 
during the season to keep the dust down. The second and third 
applications do not require so much oil as the first. It has gen­
erally been appiied to track area by city or township which oils 
balance of street. Old water wagons with suitable appliances for 
distributing oil make good apparatus. It is hard to keep oil off 
the rails and it is necessary to keep man with sand ca11 a lon g with 
oil tank. 

POWER GENERATION. 

76. What is the best m ethod of eliminating dust from the air intake 
where the air is to be used for cooling generators, and trans­
former winding? 

(1). We keep the ground surrounding our plant thoroughly oiled. 
(5). Take the air from a place practically free from dust . 

(22). Filtering air through first metal, a nd then cloth screens. 
,(25). We., pse no ,spcc_i ,al ·apparatus for removing dust from_ air intakes-

. The _,Jnta,ke pipe 1s
1 

turried downward and covered with a screen 
of ¼ in. wire' mesh, leavi 11 g the. end 11of tµe intake : ahottt 8 ft. 
above the ground. The .. lack of dust in t!Hs · section makes other 
apparatus unnecessary. · 

(26). Ily scrcer.ing and running through a water spray. 
(27). Where the room is available and the amount of dust warrants 

the cost, a large screen chamber may be constructed , this room 
to be div ided into two large compartments, each fitt ed with screens 
having varying size openings and deflection plates onto which are 
fitted ribs to act as dirt catchers-the compartments to be used 
alternately, that is, while the screen and plates are being cl eaned 
in one the other can be used and vice versa. W a ter sprays have 
been used for the cleaning of this air. At our station we use 
nothing but a screen having ¾ in. openings, as the dust we get 
contains very little matter that has not insulating qualities. 

(48). W e· draw t he air for cooling our generators and transfo rmers 
through screens of cheese cloth and fine wire netting, and have 
also saved some dust by sprinkling the ground in the vicinity of 
the intake with oil. 

80. Do you burn coal of nut and slack or pea and slack grades wet or 
dry on stokers? If burned wet, how and where do you apply the 
water? What saving, if any, can be made by burning coal wet! 

(12). We burn nut, pea and slack coal on our stokers. The coal is 
wet. We apply the water to the coal with a spray pipe. As the 
conveyor buckets carry the coal under the spray tli e water is 
applied. 

(22). We burn pea and slack coal wet on chain grate stokers and 
find at least 10 per cent saving in coal by so doing. The water is 
applied by hose in th e coal bunker, and coal is given all the water 
it will hold. 

(25). vVe burn a pea and slack grade of lignite coal on Green mechan­
ica l ehain grate stokers. This coal is delivered to us the same day 
it is mined, and eontains a bout 15 per cent moisture, and is plaeed 
in the power house bunkers in that condition. There is a slight 
loss in eva poration from using the coal wet. The prineipal ad­
vantage is the eli mination of dust in handling coal on the con­
veyo rs. W e consider the excess of moisture in our coal to be 
harmful, as it r educ es the ca lorific valnc per lb. as fired and 
absorbs ,- certain amount of the heat of combustion. 

(26). Vve burr. a mixture of nut, pea and slack coal on ehain grate 
type of stokers; the coal gets to the stoker earrying approximately 
4 per eent moisture, the water in the coal is due to washir,g 
Probably the greatest saving in burning pea and slack wet is in 
t he labor, the damp coal mats and does not fa il through the grate 
as badly as dry coal, thus lessening the handling eost. There is 
also, no doubt, a small saving due to the more even texture of 
the ful l bed, due to this matting eutting off the excess air and thus 
ra ising the pereentage of CO2, but when the cost m heat units of 
evaporating the moisture is taken into consideration there is prob­
ably little gain outside the labor. 

(27). We use run of mine bituminous coal and crush lumps to about 
2 in. or 2¼ in. Burn it dry-do not consider wet coal profitable. 

(48). W e burn nut and pea coal (bituminc.us) on Babcock & Wilcox 
chain-grate stokers, just as we receive it from the min es, a s it 
a lready contains a fair amount of moisture. 

SH OPS. 

82. Describe the m ost practical rigging for use in removing trucks from 
ttllderneath interurban cars? 

(9). Overhead crane used in connection with a yoke. 
(11). First choice, overhead crane; second choice, regular car hoist 

using parall el I-beams on m otor driven screw jacks. 
(12). Four-inch screws with I-beams on top of screws. I-beams to go 

down flush wi th top of floor. Screws driven by motor. One or 
both ends can be raised. Any length of car can be raised without 
moving. No danger from . falling, as all four corners raise the 
same. No tre~ tles to ge t lost, no blocking, will remain at height 
stopped. 

(13). Hoist body from trucks by means of four cylindrical air hoists. 
(14). \Ve use a car hoist consisting of two I -beams above the floor, 

3 ft. out f1 om gage line, each supported by two threaded studs, 
which pass throu gh the floor and are raised by worm gears and 
wheels driven from a motor in the pit. The controller is mounted 
above the flo or where t he operator has full view ,of the ho ist. Pieces 
of rail resting on the tops of the I-be ams are lifted a!lainst the 
un der side of truck frames or car bodies, raising one or both ends 
of car with or without trucks. We have used this device for over a 
yea r and a half without t r ouble or accident. 

(18). vVe lift a car wi th four hydraulic jacks, operated by oil -com­
pressed with an electrically driven pump. The trucks are then run 
out by hand. 

(2 7). An overhead electric crane placed on a runway the length of 
the truck repair section. The crane shou.ld be arranged to raise 
either one or both ends of ear clear of trucks. 

(3 3). By running the car over a truck turn-table, liftin1; the car body 
with a crane by m eans of a yoke, dropping supports upon which 
the side sills of t he car rest . Lower the car body to the supports. 
Turn truck on turn-table and run the truck from underneath the 
car. 

/34). The m ethod most practical for use in removing trucks from 
underneath cars depends largely on shop arrangement, especially 
with reference to location of truck and motor overhauling shop, 
to tracks on which cars are brought into shop; for instance, on 
our elevated division, our overhauling shop is located on the floor 
below tracks on which cars are run in for overhauling, and in 
which case it is necessary for us to lower trucks on elevator. We 
remove the trucks by slightly raising the truck and car body with 
elevator and then swing .struts under body, which will hold same 
in place as truck is lowered into the shop. Temporary truck is 
then raised up and installed under car body f.o that car can be 
moved out of the way. We find thi s arrangement very satisfactory. 
In our most recently constructed surface shops we have provided 
traveling cranes for lifting of car body from trucks; these cranes 
a re so arranged as to lift the two sides of body simultaneously 
a nd we believe that this method is the most practical, as in thi~ 
way we al~o hav_e the use of cra!le for lifting motors , wheels, etc., 
m connection with the overhaulmg. 

(42). 'Nater or air lifts-each side of pit tracks disappearing into pit 
space below. 

(43). ·We use a screw lift motor-driven. 

(48). In our repair houses we have two carjacks, each consisting of 
a pair of I -beams, one on each side of track, raised simultaneously 
by a set of screws operated by motor and sprocket chains in the 
pit below, with which we can in a few minutes raise the car body 
clear of trucks or lift !:lady' and trucks tot ether clear of wheels. 
This out fit was made ·, at moderate cost and is very efficient. We 
have also an outdoor arrangement consisting of two parallel frame, 
about 24 ft. high, with adjustable cross beams and a set of chain 
blocks, by means of which we can iift a car on slings. This was 
originally m ade fo r loading and unloading cars, but it is also used 
for changin g trucks. 

EQUIPMENT. 

86. In a q11adrnp/e equipment of motors what will be the effect on the 
motors of using wheels of unequal diameter? For example one 
truc/i has one pair of 33 -in. and one pair of 34-in. a.nd the 'ot her 
truck 31-in. and 32-in. wheels. T-Vhat is the maximum allowable 
difference in diamet er? Why? 

(1). R ocking car and wearing flanges to sharp edge. Not more than 
¼ in. di fference. 

(5). 2-10 in. Counter electro-motive force will be increased and 
difference in diameter absorbed. 

(8). We endeavor to use same diameter wheels. Maximum is ½ in. 
(11). Have a tendency to overload motors and cause cars to bind hard 

on sharp curves, causing heavy flange wear. ¼ in. should be 
maximum difference allowed. 

(12). The motor on axle with large wheels will heat more than others. 
(13). This causes unequal load distribution on motors. Do not think 

it advisable to allow a difference in diameter greater than ½ in. 
(18). Most of our cars operate on under trolley and the plow is carried 

on t he t ruck frame. It is, therefore, necessary for ns to make 
sure that the truck frame is practically level. 
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(27). The smallest diametl!r wheel exerts the greates t t ractive effort 
and likewise the grea test diamet i; r wheel gives the maximum 
speed, all other conditions being equal. On the other hand, 
wheels of the smallest diameter are called upon to do less work 
than the wheels of the largest diameter. For the best r esults all 
wheels should be the same diameter or as close to th e same 
diameter as is pract ical to keep them, 

(34). When motors on different trucks are connected in parallel, the 
motors connected with the larger diameter of wheels would take 
a slightly larger per cent of the load. We have no standard 
limits between minimum and maximum diameter of wheels for use 
under the same car or truck, but we aim always t o have the 
diameters of wheels as nearly alike as poss ible. 

(43). In our quadruple equipment of motors from an electrical stand­
point we find no difference. Our wheels vary in size from 29½ 
in. to 34 in., but we aim to have all wheels under the same car 
as n ea r the same diameter as possible in order to get the proper 
braking results. 

(48). A 5erious difference in wheel diameters .)Vould result in com­
mutator trouble on the motor with the larger wheels, and a greater 
tendency for the other motor to slip when acceleratin g r apidly on 
series. The m aximum allowable difference should be about 3-16 
in. diam eter. 

89. Do you press gears 011 rzxle without keys? If so. have a11y come 
loose? ~Vhat tonnage do you use per in. diameter of gear fit? 

(3). 'Ne never use keys with solid gears; have never had a gear come 
loose; we use abont 8 t o IO tons per in. of gear fit. 

(9). Yes. li ave not had any come lo ose. Gears are pr essed on with 
about 10 tons per in . diameter of ax le. 

(12). Yes. No. T en tons per in. diameter of fit. 
(13). \Ve press gears on ax les without keys. They do not come loose. 

Ten tons per m. of diameter. 
(14). v.;e press all solid gears on axles without keys. This has been 

our practice for three years and we have had no solid gears come 
loose. We use 10 to 12 tons per in. diameter of gear fit. 

(18). Yes. None loose in the last four years. Ten tons per in . 
(27). Yes, stan d:ud pnctice. None, where work is properly done. 

From IO to 12 tons per in. of diameter. 
(34). Gears are pressed on all n ew axles without keys, no trouble 

has been experienced from gears becoming loose. Vl/e use approx­
imately 10 tons per in. in diameter for pressing on gears. 

(3 5). \Ve shrink gears on axles. None have ever come loose. Allow 
.001 in. per inch of diameter for shrinkage. 

(36). A ll gears pressed on with a hydraulic pressure of ·45 tons on a 
9 in . ram. All gears are keyed and no loosening has developed. 

( 42). No. Us~ keys with gear pressed c n 5 tons. 
(48). \ "/\/e press our gears on with a small key, at from 5 to 7 t ons 

per in .. diameter. 

97. lVhat is the b.?st method of cleaning the outside of a car at a reason­
able cost without injuring the var nish! 

(I), \"/\/e dissolve about ½ lb. of soap in a bucket of !uke warm water 
and wash off the cars with a sponge. Then we use cold water, 
drying them off with a chamois skin. 

(5). Clear water used only once from running and of course a little 
oi l soa p. 

(9). \"/\/ater with a small amount of oil soap. 
(12). \\' e scrnb with warm water and soft soap, home made. \\'ash off 

with cold water and chamois. \\' e believe it does not injure var­
nish. 

(13). \Vash with clean, cold water and, if necessary, use linseed oil 
soap. 

(14). \Ve use a good neutral oil and emulsion cleaner, using a higher 
percentage of emulsion for the dirtiest cars. After mixing we add 
IO per cent of water (necessary to remove water marks and stains). 
Ti1is applied either with cotton waste or with a 5-in. flat car scrub 
of bri stles, using the scrub brush only enough to loosen the dirt. 
1he car i, then wiped thoroughly dry with clean cotton waste and 
is washed each night with clear, cold water, applied with a large 
long-handled car washing brush. Under this method the oil and 
emul sion treatment is necessary at periods of 2 to 6 months, as 
the daily washins- takes off the dust and prevents its becoming im­
bedded in the varnish. The oil and emulsion treatment costs about 
40 cents per car and one man can take care of 35 to 40 cars, giving 
the oil and emulsion treatment when necessary, and the daily wash­
ing with clear water. 

(18). \\'ash with good soap and water, then rinse off well with clean 
water. 

(27). Oil soap diluted in proper amount of water. After application the 
surface must be thoroughly cleaned with clear water. 

(42). Clean water and brush, drying with chamois skin. 
(43). \ Ye know of no method whereby a car can be cleaned at a rea­

sonable cost without injuring the varnish. It must be either a high 
maintenance for cleaning and save the varnish or low maintenance 
frir cleaning and inj,.;re the varnish. 

(48). \Ve have obtained good results with soft brush and tubular han­
dle, attached to hose and water supply, For washing down before 
painting, etc., use water with a small amount of Pearline, sufficient 
to soften the water. 

98. TVhat is the best method of treatment of canvas roofs on ~t'i1ich the 
pai11t surface has cracked and become unsightly? 

(I). \\' e fill up the cracks if not too bad. If the cracks are too bad 
we remove the paint. 

(3). :C-urn off and repaint. 
(5). Put new cover on. 
(8). Have had no such trouble. \Ve keep roofs well pa_inted all the 

time. 
(9). Two light coats of paint will greatly improve the appearance of 

the roof. 
(12). Scrape hi!?h ed<!e of cracks, fill ~racks with . paint well thinned 

with turpentine, then apply one heavy coat over entire roof. 
(13). The trouhle is probably caused by use of too muc.h paint on roof. 

In cases where roof leaks are found, these should be r epaired bv 
repairing canvas and using- very little paint, as a heavy coat of paint 
develops cracks more easily than a thin one. 

(14). If the canvas is not rotted but the paint is cracked and unsightly, 
a fairly presentable and lasting job may be done by applying a thin, 
elastic roof paint with saturated waste, rubbing cross-wise of the 
cracks or in circles until the cracks are completely filled. All sur-

plus paint not r emaining in the cracks should be thoroughly wiped 
off with the same waste. This treatment will do away with all 
danger of leakage but the old cracks will still show. We have been 
unable to burn the paint off these roofs with good r esults, as the 
canvas scorches in the cracks before the paint begins to blister, and 
it is practically impossible to scrape the paint off without tearing 
holes in the canvas over projecting nail or screw heads and bits of 
putty. 

(27). F irst clean the roof with a stiff wire brush, then apply a coat of 
pai nt in semi-paste form with one-half linseed oil and one-half tur, 
pentine to the gall on and a small amount of japan dryer. This 
paint should be worked in well with the brush. The second coat of 
pain t should be thinner a nd contain ¾ linseed oil and ¼ turpentine 
and small amount of j apan dryer, 

(34). Our foreman painter states that he has used lin seed oil mixed 
with a small quantity of turpentine a nd dryer for fill ing cracked 
roof canvas, with good results. 

(36j, Scrape the old paint off with a hand scr aper and r epaint with 
ochre and r aw linseed oil. 

( 42). Fill up cracks with several coats of good linseed oil paint. 
(43). vVe use a thick solution of roof paint to fill cracks on canvas roofs 

then repaint the whole roof. 
(48). vVe have not experienced this trouble. We paint our roofs with 

red lead. 

100. lVhat is the best method of removing wrinkles and sags in thin 
sheet steel (16 or 18 gage) to be used for fiat panels! 

(5). \Ve ro ll them under boiler-makers rolls. 
(14). We cut the metal panels to size and pass them through a set of 

pla te bending rolls, breaking them first in one direction and then 
in the other. The panels are left slightly convex where they go 
against the furring strips, so that the screws or moulding around 
the edges pull them down flat. Lower side panels are stiffened and 
improved by turning the lower edge und er the side sill and fastening 
up with screws from below. Panels finish much better for being 
sand blasted before painting. 

(27). Metal ro lls. 
(28). Run the sheets through rolls (by some known as mangles); this 

should be done befor e lay ing off and drilling for application. 
(42). Cannot be done. 
(48 ). Use hammer and surface block. 

IOI. What type of lightning arrester have you found most suitable for 
car use, and w here shou ld it be located to give the best results? 
TV/iat method of inspection is m ost satisfactory! How can it be 
determin ed w heth er or not th e arrester is working properly! 

(1). \"/\/e use the \ "/\/estinghouse style, No. 47417. We use two located 
on platforms of car between circuit breaker and controller. By 
examining after Etorm. 

(8). Garton-Daniels. Located in motorman's cab direct from trolley 
cable. Use a lead pencil or>_ wood handled screw driver. 

(13). Spark gap, with choke coil gives satisfactory 1esults. Locate in 
car if convenient a nd connect between circuit breaker and controller. 
Test air gap by closing with a carbon point; also test ground con­
nection. Use lamp bank fo r making this test. 

(17). For car lightning arrester we have always regarded the General 
Electric type l\I, form D-2, arrester as quite reliable and effective. 
The late s tyles of Garton are qu_ite good. If allowable would place 
one '.l f each on every car. We believe in locating them under 
platfor ms of cars in pro tected section, in accessible place for in­
spection. On our interurban cars we have one under platfo rm, also 
one G. E. type l\I on roof of car, near trolley stand, with straight 
leads from trolley stand to the grounded whistle pipe in forward 
end. \"/\/e inspect car ar resters after big storms or at convenient 
times. In such inspection we remove covers for examination. We 
also use a test 5-light se ries cluster, which we shunt across the ar­
rester terminals. 

(18). \ \'e use several types of lightning arresters, and do not know 
which one to consider best. We believe the ar rester should be 
placed as near the trolley as possible. On some types of arresters 
a test can be made by starting the arc by a piece of damp paper. 

(27). There are a number of li ghtning arresters, but none are abso­
lutely satisfactory. To give best r esults lightning arresters should 
be as close as poss ib le to trolley base. Every overhauling day dur­
ing su1,,mer months the arreste r s should be inspected-accurate and 
safe way to tell th e working of arrest ers. 

(34). No choice. Location underneath car body, so as to provide the 
shortest and straightest circuits to trolley. Lightning arrester to 
be connected a head of circuit breakers or switches to ground. In­
spect all parts where possib le. Apply high tension test and see that 
adjustment is proper. 

(36). The most satisfactory lightning arreste r is the G. E. type MD-2. 
It should be located between the fuse l;iox and controller. After all 
lightning storms lig'1tning arresters are in.,pected ai1d the a ir gap 
adjusted to a standard gage. A general inspection every six months 
is made in addition to the inspect ion after each storm. 'I'' 

/ 42). Garton-Daniels under car floor kept dry. Test with paper slips. 
(43). \ "/\/e use General E lectric li~htning arrester. Keep the <;arbons 

adjusted to 1/64 in. gap. Lightning arresters are placed under 
front platform of car abou t 3 ft. from controller. We are not 
troubled with lightning in this section of the country and have no 
particular inspection of arresters. 

(48). vVe use magnetic blow-out type, located underneath car, with a 
choke coil in main trolley line between tap to arrester and apparatus. 
All the inspection required is occasional examination and keeping 
them clean. Owing to the freedom from thunderstorms here we 
scarcel y require them, except to protect the car from high-voltage 
disc!iar7e due to cross wires. 

102. TVould it not be desirab le to have a separat e lightning arrester for 
lamp circlf.it ? 

(1 ). Yes. 
(5), (8), (18), (27), (34), (42). No. 

(l4). Do no t think so. l amp circuit burnouts from lightning are too 
rare to justify tl,e addition of separate arresters, 

(17). We do n ot approve of a separate arrester for ligh t circuit for 
this reason: Lirhtning does not strike a li pht circuit unless it is an 
extra heavy discharge. In such heavy discharge the flow of current 
is so large at that point as materially to reduce the voltage on other 
portions of the line, which would have a tendency to reduce punc­
tures, if we may use that term, at some other m ore vital part or 
apparatus. Light circuits are cheaper than armatures. 

( 48). Not if the main ar rester is connected so as to protect the lamp 
circuits. 
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103. Wh<1 / comparative results have you obta ined with carbo n, tantalum 
and t1111gste 11 lamps ? State type of lamp an d character af car 
serv ice ? 

(1) . T he tu n gsten lamp does n ot prove ver y satisfactory to us on 
account of fi lm breaking t hrough vibra tion caused by j olting of car. 

(5). Cannot use any of these on our Jines, owing t o v ibration. 
(9). H ave used B uckeye t antalum lamps on c ity a nd suburban service 

with a fa ir degree of success. Cars on w hich th ese lamps wer e 
used were on 18-f t. a nd 25-ft. ca r bodies, single a nd double trucks. 

(17) . W e have u sed 16-cp 120-volt ca rbon lamps for car and gen eral 
ser vice alt ogether , except for one lot of 16-cp 120-v olt tantalum 
)amps used r ecently. The tantalum lamps proved ver y u nsatisfactory 
on account of burning out when we had r ealized only a small frac­
tion of their ra ted li fe, which was r epresented t o u s as bein& a s 
Jong as that of carbon lamps. T he t antalu m lamps were short-h ved 
whether inst alled in the 600 -volt d . c . lightning ci rcuit of our inter ­
urban cars, or in penden t sockets in our car ba rn. 

(27). So far t ests of tantalum fi lam en ts have been unsatisfactory. 
(33). Depen ds u pon the a n gle a t wbich t he lamp is placed, due to the 

sagging of th e meta l fi lament. When placed at a n angle of about 
15 deg. from vert ical, t est showed t he li fe of the lamp to be abou t 
the same as the carbon fi lam ent. T he light of the tan talu m or tung­
sten lamp is more brilliant and pleasing to the eye. 1 he test shows 
that more lamps were t aken from th e cars by the t ravelin g public. 

108. Ha ve you ex perienced any difficulty in removing solid rolled steel 
w heels f rom axles ? W hat mea ns do you employ? 

(3). Sometimes necessa ry to heat hub of w heel befor e pressing off. 
(5). No. U se a 300-tun wheel press and start with hammer bl ows. 
(8). N o. Use a wheel p ress. 
(9). Yes. Means u sed t o r emove them was to u se fu ll capac ity of 

wheel press, (150 tons) and m addition , t he use of a sledge. 

(11). Solid rolled steel wheels an d cast stt:el centers a lways requi re 
higher sta rting pr essure in backing off than in pr essing on. T he 
axles at wheel fi t should be h ighly fi nished , the wheel center r ough 
bored within .00 2 in. of pressing fit and then taken to size with a 
smooth finish. U se wh it elead m ixed with m achine oil . These pre­
caution s cvercome most of th e difficulties with this class of wheels. 
Where we had only 150-ton press, found it n ecssary to r ig up a 
pile driver and j ar ax les several times, a fter which wheels could be 
pushed off with ease. 

(12). Yes, :heat a nd hammer when under pressu re. 
(13). No. Use hydraulic press. 
(14). We have had no trouble in r emovin g steel wheels though they 

sometimes r equire 250 tons or more to s ta rt. 
(27). Yes, due to improper fitting of wheel on axle. By a number of 

schemes, snch a s hea t in g wheel hub with gaso line torch, also t urn 
hub d own, drill same, and drive taper plugs in the h ub. 

(34). W e have experienced no di fficulty in r emoving solid ro lled steel 
wheels from axies. W e remove these with h yd raul ic pr ess. 

(42). No. H eat wheel with torch, press off. 
(43). We have experienced some difficu lty in removing sol id roll ed steel 

wheels from axles. We heat the hub of wheel with gasoline torch 
before undertaking to press off. 

(48). We have found in some cases a tendency fo r steel wheels t o bind, 
though pressed on with lower pr essure t han i ron wheels, but have 
no difficulty in removing th em a fte r heating the hu b quickl y. 

109. What have you found to be th e most econ omical basis for turning 
rolled steel w heels, i . e., how much w ear of flan ge and tread 
do you allow before turning? Sta te m ethod used in inspecting 
an d cost per car mile ; also character of serv ice? 

(3). We r a rely turn wheels on account of tread wear, as the flange 
gene rally wears out fi rst. \ Ve let wheels run t ill flan ges wear dow n 
to ¾ in. in t hickness. We inspect once a week with limi t gage. 

(5). Allow minimum 11 / 16 in. flange. Interurban regular and limited 
urban· and city. 

(8). N ever turn ti ll n ecessary on accoun t of sharp or double fla nge. 
(12). By flan ge wear. When fla nge wears from 1 ¼ in . to ¾ in. thick. 

Do n ot t urn wheels i f flanges ar e good and wheels are same size. 
(13). We turn wheels when we fi nd a var iation in the ci rcumferences 

of two wheels mounted on sa me axle, of Ys in. O ther conditions, 
however, bave to be considered, and for this reason, we have been 
unable t o establ ish any positive basis. Wheels should be turned 
when flange is worn to a thickness of ¾-in . at a poin t Ys in. above 
gage. For t he last wear, this may be wo rn t hinner. F or in spection , 
we u se a wheel ta pe and flan ge gage. Se rvice-interur ban. 

(27). W hen flanges are less than ¾ in. or greater than 1 Ys in. in 
w id th, wheels shoul d he turned ; should have m etal gages fo r the 
use of inspectors. Character of service, city and suburban. 

(34). We' believ·e tl•e most economical basis for turning of r olled st eel 
wheels is that whi~h will resu lt in the least m, mber of tu rn in gs, a nd 
we end~avor t o wear out w heels having a 2-in. t hickness of rim 
wi th only onJ turning. W e in spect wheels for thickness and height 
of flan ge on r egula r inspection periods by use of limit ga ge; also fo r 
any defects. W heels for our elevated service are tu rned when th e 
thickn ess of flan ge has been r educed 5/16 in. or when it is ¼ in. 
above standard height. Wh eels u sed on ou r surface lines are turned 
when the thickness of flange is reduced 7 /32 in .; t he latter wheel s 
when n ew have flan ge 1 in. wide by % in. thick. The elevated 
wheels have standar d M. C. E. flange and t read. 

(43). We allow Ys in. flange wear before turning. P ay n o attention 
to t read wear. Steel wheels are inspected every 30 d ays. 

(44). F lan ges a1e gaged on the 1,000-mile basis. 

(48) . We find it necessary to remove steel wheels fo r flan ge wear before 
the tread has worn bad ly. We wonld n ot allow more tha n ¼ in. 
flange wear. \ Ve test our wheels with a ,;age simil ar to th e M. C. B. 
gage. 

118. ls it desirable to use an u nfianged brake-shoe on solid ro lled steel 
w heels ? Wh _v? 

(5 ). No. Difficult to keep in place. 
(6). No. UnAanged shoes are not practical wi t h nar,ow tread wheels, 

or where there a re no hra ke beams. and when applied on brake 
beams increase eonsiderab·ly the tendency of wheels to wear sha r p 
flan ges. A Aanged shoe increases the brakin g effort fu lly 25 per 
cent, holds th e shoe in its proper place on t he wheel ; dimini shes 
fl ange wear; gives a more uniform braking effort and reduces th e 
cost of m aintenance. 

(8). N o. W e get bett er se rvice from wheels and shoes with Aanged 
shoe. 

(12) . Ca nnot see an y di fference in flange wear si nce changing from 
unfla nged shoe t o fl an ged s hoe. 

(13). Yes, if brake shoes could be held in proper position without flange. 
Flanged shoes very often a re r esponsible for rapid wear of wheel 
fl ange. 

(14). Our experience s hows a dec reased brakin g effort with flangeless 
shoes on rolled steel wheels. 

(17). Unflanged brake shoes on steel-rolled wheels have their advantages. 
They eliminate part of brake chatter , and also prevent some of the 
si de wear on the wheel flan ge. The flanged shoe has its advantages 
inasmuch as the shoe in th e sta rt adj us ts it~elf ni cely to t he con­
tour of the fl an ge a nd tread, also has a ten dency to wea r off the 
sharp edges of flange. With our equipment the flange less shoe 
wou ld no t give sa ti sfac tion, as it would r equi re ri gi d ly sup ported 
b rake hangers a nd heads. 

(1 9). It is not d esirable to use unAan ged shoes on an y wheels of elect ric 
rai lway trucks for th e rtason th at th e increa~ed area due to the 
fl an ge is required for braking and to r educe r apid abraiding of the 
shoes. By incr easing the area of the shoes in contact with the 
wheels, we reduce th e amount of metal that will be cut away by 
the brake application. F1angeless shoes sh ould n ot be use<;! c,n any 
trucks which are not provided with br ake beams, as the flange is 
re4uired to hold the shoe in position on the wheels. 

(34) . No; we believe it desirable to use flan ged brake shoes on steel 
wheels as we find that this pract ice will pr event high flanges, witb 
the consequent necessity for turn ing. 

(42). No. Crowd off to one side, damages wheel. 
(48). No. T her e should be suffici ent flan ge on sboe to equa lize with 

tread wea r, or ot herwise the flange$ get too deep an d in j ure the 
special work at intersec tions and frog,. 

123. TV/tat is y our practice for squaring up v arious types of car tr ucks 
that ltuve bee n damaged in car collisions ? 

(12). Take apart, heat and straighten. 
(13). Use a t ram and if trucks are out of squa re, it somet imes is found 

necessary t o d isassemble truck, s t raighten bent part s and r ebuild. 
(14) . Consider journ als as being corners of a rectangk and square up 

the truck by pressing with jacks or by other means until diagonals 
of rectangle a re of equal length. 

(19). Cut the frames apart, then heat, s traighten and re-rivet them. 
If only slightly bent, t hey can be heated with torches and pulled 
true wi t h chains and turnbuckles. 

(27). Center of pedesta ls shou ld be squared up three ways v iz. : across 
frame, len gth of frame an d diagonally. ' 

(28). T o squar e u p truck fram es damaged in collision we heat with 
gas flame a nd by using jacks and screw clamps have no difficu lty 
in br ingin g back to proper position. 

( 34.) W hen t rucks have been damaged in coll ision we squa r e them up 
by measuring dia gonally across ped es tal cent ers. 

(43). We tear down truck, run th rough blacksmith shop and squ;re up 
to a gage. 

(48). We gage our trucks by measuring from journal box center to 
center across each end, and between di agonall y opposite cente rs. 

----·♦·----
POWER PLANT OF THE PORTLAND RAILWAYt LIGHT & 

POWER COMP ANY 
T he dam of th e new power plant of the Por tland (O re.) 

Railway, Light & Power Company is located on the Clacka­
mas River at R iver Mill, 1 mile from E sclada. In place of 
the usual type of solid-masonry dam the Ambursen rein­
fo rced-concrete hollow design is used. 

T he dam is 680 ft. long, 80 ft. high and 150 ft. wide at 
the base. I t consists of a series of parallel supporting 
walls, spaced 18 ft. on centers and built in the general 
direction of the stream, and reinforced concrete slabs span 
the spaces between the supporting wall s to form the up­
stream face. An interesting feature of the construction 
work is the grouting of the foundation material underlying 
the dam, in orde r to secure the foundations against erosion 
and to prevent the waste of water by seepage beneath the 
dam. 

T he power house is built contiguous to the dam and is 
173 ft. long x 60 ft. wide. F loor space for fi ve units is 
provided, each unit consisting of a Victor Francis turbine 
developing 6000 hp, and a 3300-kw alternator . Only three 
units wi ll be installed at present, but ult imately the other 
two will be placed. The plant will be in opera tion early in 
the fa ll and will furni sh additional energy fo r th e rai lways 
and lighting system in Portland and the vicinity. 

~--_.♦----
T he Philadelphia R apid T ransit Company has made new 

a rrangements for the handling of coal for use in its various 
plants. He retofore the coal was brought to Philadelphia by 
barge and unloaded at the yards of the George B. Newton 
Coal Company, but now the latter company has erected a 
la rge concrete a nd wood coal pocket a long the Schuylki ll 
River close to the Chestnut S treet bridge. T his pocket is 
erected in such a manner as to a llow the freight cars of 
the ra ilway company to run under chutes. Coal is carried 
into the pocket by means of bucket chains from barges in 
the river. 
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Discussion at Friday Morning Session 
Association 

of the 
Engineering 

A Heport of the Dis<:uss ion of the Heports of the Committees on Equipment, Hules of Procedure of the Committee on Standards and 
the Concluding Business of the Association, Including the Election of Officers 

The final session of the Engineering Association was 
held on Friday morning. T he firs t order of business was 
the report of the committee on equipment. This report, 
which was reviewed by M. V. Ayres, is printed elsewhere in 
this issue. 

EQUIPMENT 

1-J. S. \Villiams, Peter Smith Heater Company, referred 
to the committee's comparison of various systems of car 
heating wherein it was stated that the cost of operating 
the hot-water system, including only the items of fue l and 
labor. was approximately the same as the cost of operating. 
the hot-air heater. He said that this was somewhat in 
error, as the hot-air heater was of much higher efficiency 
than the hot-water heater. In fact, the hot-air heater wa,, 
from 25 per cent to 35 per cent more efficient from a coal­
burning standpoint. The coal consumption of 85 lb. a day 
for the hot-air heater as given in the report was not based 
on fact s, but was an assumption. Where 85 lb. of coal were 
required for the hot-water heater approximately 60 lb. were 
needed for the hot-air system. So the item for coal should 
be $33.71 instead of $46. If the coal consumption \\'as 
assumed at 85 lb. a day for the hot-water system an equiva­
lent amount of heat could not be obtained by the use of 
5 hv in the electric heater:,. 1 f the comparatiYe co,-,t, 
were to be of any real value they must be made on the 
basis of supplying the same quantity of heat. On the basi,, 
of 50 per cent efficiency for the hot-water heater, and 
assuming that the heater consumed ·coal at one-half the 
rate while out o f service that it did ,vhen in service. the 
quantity of heat delivered uy th e hot-water heater during 
t he r 3¼ hour s \\·nul<l be 366.000 B.t.u. This amount of 
heat was equiYalent t() 107-kw hours a day. or approxi­
mately 8 kw instead of 5 kw. as shown by the report. Con­
sequently the cost of electric power should be $218.95 
instead of $137.03. The item of $12 for insurance charge 
against the hot-,,·ater and hot-air systems was not appli­
cab le to general conditions. This was a situation peculiar 
to the city of Chicago, which wa,, not under the ju risdicti on 
,Jf the National Board of Fire Underwriters. The first 
cost of the hot-air heater of the capacity required for the 
32-ft. car should be $135 instead of $155. The item of 
depreciation on the hot-air system was too low, and it was 
fairer to assume IO per cent depreciation instead of 7 per 
cent. Consequently the estimate for heating costs should 
he corrected as outlined, and with these a lteratiom · the 
e,;timate should be as follows: 

,n:\IP . .\RATIVE COST OF HEATERS. 

Co~t uf pu\\ t'.r.. . ... 
Repair~ and r:1aintenance .. 
In terest and depreciat ion .. 
Coal ................... . 
I :.hor of attendance ..... . 
Hauling ................ . 

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

Ele,tric 
'.1:218.95 

1.uu 
s.sn 

20.00 

$248.84 

Hot \\"a ter. 

$-l.35 
18.75 
47.76 
8.70 

60.00 

$139.56 

Hot Air. 
8.22 

2.90 
20.25 
33.71 

8.70 
]0.00 

Secretary Litchfield said that most people in talking of 
the design of cars for light weight seemed to have confined 
their attention largely to the side frames. as if the side 
frame were the whole car. On the last car his company 
had built he had made a very careful advance detailed esti-
111ate of every part of the car. He had haci each part listed. 
first dividing the whole car into va r ious classes of parts, 
then listing each part carefully. checking them off from the 
drawings. then checking back after the ca r \\"as bui lt. The 

est imate came out very close to the final car. He thought 
tha t it might be of some interest to note the short list of 
percentage weights. He w .. )U!d not give any figures for 
actua l weights, because all cars varied so. This particular 
car was built for a peculiar service, that is, for use in the 
>Jew York subway, where they run ten-car trains with a 
motor-car w eight in the neighborhood of 73,000 lb. or 
74,000 lb. and running at an average of about 45 m.p.h. 
So they felt that the floor frames ought to be connected 
just as stiff and strong as possible. They did not make 
very much of an a ttempt to lighten the floor frame. The 
floor fra me a nd the floor constituted 39.2 per cent of the 
tota l weight of the car body; the side frame, taken from the 
sill right up to the letter board, was only 14 per cent of the 
total weight of the car. That was the point that struck 
him very fo rcibly. H e had had all kinds of side frames 
talked about to h im in the reduction of weight, yet it was 
only 14 per cent of the total weight of the car. The sash 
and doors constituted 6 per cent to IO per cent; interior 
framing 3.2 per cent, bulkhead 4.4 per cent, vestibules 5.5 
per cent, and last, but not least , a miscellaneous item of 
r 7 per cent. T hey had taken every possible thing out of 
that car they knew how. J f others would subdivide their 
cars that way into percentages they would find something 
of interest. 

Referring to requirement No. 5 for interurban couplers 
~fr. Litchfield asked fo r information regarding the amount 
of the strai ns fo r which provision should be made in de­
signing coup'.ers. 

F. G. Gr imsha ,,. , L' ennsylvania Railroad said that the 
committee had not a ttempted to consider the stresses which 
couplers ought to withstand and had not gone into the 
details of the design. T he committee thought it was wise 
to outline general requirements before attempting to specify 
definite ciimensions or details of the design. 

George L. Fowler. New York, said that it was practically 
impossible eYen to estimate the stresses in parts of a car 
when it was in motion. H e referred for example to the 
stresses in bolsters. H e had found in one case with a 
-;tatic load on a bolster of about 45.000 lb. the actual stresses 
\\'hile the car was runni ng 27 m.p.h . on smooth track varied 
from 60,000 lb. to 70.000 lb. If he were to make a guess 
he would say that th e stresses in street railway cars when 
running were someth ing more than 100 per cent greater 
than the stresses when the car was standing still. ,1• 

\V. H. Evans, Anderson, Ind., thought tn.at tl}erfr was a 
fine field for investigat ion of th e stresses in couplers i~hen 
cars were pull ed around curves of sharp radius. He 
thought the manufacture rs of couplers \\"ould be glad to 
en-operate in such an investiga tion. 

~L \ '. _-\y res called a ttention to the fact that under the 
heading of requirements th e committee had included one 
~tatement regarding the desirability of having the shank of 
the coupler of such dimensions that it could be replaced 
reacli'.y by an M. C. B. passenger coupler. This, he thought. 
\\"as put a lit tle too strong. It was a desirable feature 
rather than a necessary requirement. 

Rod ney Hitt. ELECTRIC R AILWAY JoURNAL, asked if any 
couplers were now being made for interurban service which 
were a rrangeci not only to permit of uncoupling without 
going between the car s but which would also permit coup­
ling w ithout compelling the operator to go between the cars 
and open the knuckl e. Nearly all :'.\f. C. R. couplers of 
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recent design included t his feature of a knuckle opening 
device. 

'vV. H . Evans r eplied that a number of couplers had been 
designed for interurban service which embodied that fe,1 -
ture. 

H . H . A dams brought up th e question of "squealing'" of 
brakeshoes on steel wheels. A g rea t deal of t rouble had 
been experienced in New Yark and the problem seemed to 
be a pa rticula rly difficult one to solve. T he squealing was 
especially seve re where new ra ils had been la id. H is com­
pany had studied the problem and had fi nally been able to 
work a considerable improvement by using a type of fl anged 
brakeshoe conta ining an asphaltum lubricant compound 
placed in a pocket in the fl ange . T his remedied the 
·!squealing" but Mr. Adams was not a ltogether sat isfied 
with it as a mean s of permanent re li ef. 

George L. Fowler, New York, said that he had given 
this subject considerable study. He had obta ined data 
which would prove that the "squealing '' was due to the 
brakeshoes, to the wheels or to the rail. He proposed to 
begin a complete investigation th is winter in which he in­
tended to use a telephone apparatus fo r locating the origin 
of the squeal. 

W . Thorn, Chicago, said that considerable "squealing'' 
had been noticed in that city. In one case it was thought 
to be due to excessive sprinkling of the street which caused 
the rail to be constantly wet. H e thought that th e type of 
truck had something to do with "squealing." 

W. H. Evans, Anderson, was of the opinion tha t "squeal­
ing" might be due to the location of the brakeshoes on the 
wheels, the play in the brakeshoe hangers and possibly to 
the manner in which the brakes were handled by the motor ­
men. 

On rnotion, the report of the committee on equipment 
was accepted and its recommendations were approved. 

RULES OF PROCEDURE OF THE COMMITTEE ON STAN DARDS. 
Rodney Hitt, ELECTRIC RAILWAY JoURNAL, presented the 

report of this committee. He called attention to the fact 
that the committee had inserted two amendments to th e 
rule s· as printed ·in the advance copies sent out. T he first 
of these was an addition to section 3, makin g the secreta ry 
of the Engineering Association secreta ry of th e committee 
on standards. A new section , numbered 9, was inse rted in 
the rules and covered the powers of the committee on stan­
dards to lower a proposed recommendation from st andard 
to recommended practice. 

The report of this committee, including the amendment;, 
presented at the convention, is printed on another page in 
thi s issue. On motion , the report of the committ ee. as 
amended, was adopted. 

STANDARDS 
· H . H. Adams presented the report of the committee on 
standards, which wi ll be fo und elsewhere in thi s issue. He 
called attention to 

1

the fact that the committee had reduced 
a number of the recommendations of the standing com­
mittees from standard to r ecommended practice because 1t 

fe lt that it was not wise to adopt them for the fir st t ime 
as st andard. T he repor t of the committee on standards 
was then taken up, section by section. 

T he recommendations of the committee, sections A and 
B, were approved. 

A. T. Clark, Baltimore, obj ected to the gage fo r mount­
ing wheels recommended by the committee for adop tion 
as r ecommended practice. Mr. Cla rk's obj ecti ons related to 
the dimension of the height between the base line and the 
gage line, shown as 17 /64-in., which did not correspond to 
the standard dimension of ¼ in. H e also desi r ed to have 
the word "maximum" struck out in the dimension showing 
the wheel gage. The radius of the throat of the fl ange wa ~ 
~hown on the drawin g as ¾ in ., whereas it should be ,½ in. 

W . H . Evans also raised obj ections to the type of wheel 
gage shown in the r eport and made a motion that th e de-

sign of thi s gage Le re fer red back to the committee on 
equipment for further investigation. In hi s opinion it 
was a very crude form o f wheel gage, a nd he thought that 
a ve ry much bett er gage could be devised. His motion was 
carri ed -and the gage was referred back to the commit tee. 

N. W . Storer , W est inghouse E lectric & Manu facturing 
Company, obj ected to the taper fo r pinions recommended 
by th e co mmittee for adoption as standard. T he standard 
taper fo r p inions of W estinghouse motors was 1.213 in. to 
I ft . H e did not know how thi s unusual taper had been 
adopted origina lly, but speaking for the W estinghouse 
Electric & Manufacturing Company, he said that company 
did not propose to change its own standa rd on the old 
types of motors. H e did not see any necessi ty fo r adopting 
the proposed standard taper until such time as a complete 
design for stan dard pinions could be prepared. If any 
new standar d were adopted, he would suggest a taper of I 

in 10 which cor responded to 1.2 in. in I ft. Such a decimal 
taper could be used equally well with the E ngli sh or metric 
systems of measurement. 

On motion, the r ecommendation of the committee on 
standards that a taper o f I¼ in. diameter to I ft. o f length 
be adopted as standard, was carri ed. A ll of th e other 
recommenda tions of the committee were then submitted to 
\"O te and approved. 

GENERAL BUSINESS 
T he fi r st suLject di scussed under thi s head was the dis­

position of the "Question Box," which is published in ab­
stract elsewher e in th is issue . Owing to the la teness of the 
hour, there was no discussion on the ' 'Question Box," but 
a motion was made and carr ied tha t the "Quest ion Box" be 
accepted and printed in the proceeding wi th such _addi­
tional answer s to the quest ions as might be received up to 
the t ime of printing the proceedings. 

H. H . A dams presented to the association a copy of the 
E lect r ic Railway D ictionary. to be kept in the secretary's 
office. 

A motion was made that a vote of thanks be given to all 
of the association committees for thei r excellent work dur­
ing the past year , and also a vote of thanks to the secre­
ta ry. T he motion was ca r ried. 

ELECTION OF OFFICERS 
The next order of business was considera tion of the re­

port of the nominating committee, which had been pre­
sented earlie r in the morning. The fo llowing named gen­
tlemen we re nominated fo r office to serve during the com­
ing year : 

P resident, E. 0. Ackerman, Columbus (Ohio) Railway 
& Light Company. 

Fi rst vice-pr esident, Martin Schreiber . Public Service 
Rai lway, Newark, N. J. 

Second vice-president. L. P . Crecelius, Cleveland ( Ohio ) 
Rai lway. 

Third vice-presi dent. J ohn L indall , Boston (Mass) Ele­
vated Railway. 

Secreta ry-treasurer , Norman Litchfield. Interborough 
Rapid T ransit Company, New York City. 

Members of the executive committee: J. H. H anna. 
Capitol Traction Company, \ Vashington, D. C.; E. J. Bur­
dick. D~troit (Mich) U nited Rai lways; E. R. H ill , Penn­
sylvani a Rail road, N ew York City ; H . A. M ullet, Milwau­
kee (Wis ) Electric Railway & Light Company. 

On motion , the secreta ry was instructed to cast one ballot 
for these nominees. 

E . 0. Ackerman, the new president . was escorted to the 
chai r , and in a brief speech he sa icl that it gave him a 
great deal of pleasure to accept the office to which he had 
been elected. He considered it a ve ry high honor and 
wisher! to assure the members th at he would use every ef ­
fo r to furth er the interests of the association during the 
coming year. 

A motion to ad_i onrn wa s then made and ca rried .• 
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GERMAN STREET RAILWAY STATISTICS FOR THE 
YEAR 1909 

Official sta ti stics fo r the fi scal year ended March 31, 
1910, show that there were 259 street railways in Ger­
many operating 4277 km ( 2652 miles) of route, of which 
3047 km ( 1889 miles) were located in Prussia. The total 
increase in mi leage over the preceding year was 6.07 per 
cent . for all Germany. T he largest company is the Grosse 
Berlmer Strassenbahn and its subsidiar ies, operating 344 
km (213 miles ) of route. T he largest ratio of route to 
population is possessed by the Rhine provinces, which show 
1.46 km (0.91 mi le) per 10,000 inhabitants. · 

The great maj ority of the lines a re either of meter 
( 39.37 in.) gage, or 1.435 m (4 ft. 8¼ in.). The meter 
gage lines constitute about 60 per cent and the standard 
gage lines about 20 per cent of the total. About 83 per 
'~ent of the rai lways are electrically operated, the re­
mainder being served by steam, cable or horses. On 174 
Prussian lines, aggregating 2967 km ( 1840 miles) , there 
were 59 steam locomotives, 54 electr ic locomotives, 7676 
electric motor cars, 13,513 trailers and 1731 miscellaneous 
cars for freight, mail , etc. The average seating and stand­
ing capacity of a trai ler is given as 33.4 and the average 
load of a freight car as 5.2 metric tons. The German rail­
ways, outside of P russi2, operated 12 steam locomotives, 
14 electric locomoti ves, 3166 motor car s, 5283 trailer s and 
558 miscellaneous car s. T he average seating and stand­
ing capaci ty of these passenge r trailer s was 35 and the 
average capacity of a freight ca r 6 metr ic tons. The 
Grosse Berliner Strassenbahn operated 2563 car s, which 
had a total seating and standing capacity of 87.885 , or 34.2 
passenger s per car. It should be stated that the capacity 
of a car is based on the number of seats and the legally 
permitted number of standing places on the platform. Pas­
senger t ransportation exclusively ,vas the business of 68.7 
per cent of the P russian lines and of 77.3 per cent of the 
other German I ines. 

T he P russian railways had 41,1 15 employees, 12,394 of 
whom were employed on the Grosse Berl iner Strassenbahn 
alone. In P ru ssia 93 systems and in the rest of Germany 
30 systems were pr ivately owned and operated; fo r the 
preceding year the corresponding fi gures were 97 and 41. 
Most of the privately owned lines are confined to single 
systems, but one company owns seven railways in as many 
cit ies, aggregating 123 km ( 76 miles ). 

Duri ng the year 2,136,738 ,595 passengers were carried 
fo r 597,1 20,042 car km (370,2 14,246 car miles) , 75 1/ 6 per 
cent of which was motor car mileage. There were carried 
1,429,824 metric tons of frei ght over 2,788,226 car km 

M ileage Car M iles 
Kw-h ou rs. Op en . Run . 

N ew S out h \Vales ........ ...... . .. 4S .611.000 11 2 19,426.000 
Vict oria. c •• . .••••..•• • •.• •.•. .... 2,314 ,000 39 1.93 0,000 
Queensland . ......... . ....... . ... 5,441.000 31 3,524.000 
S outh Australi a ... , ............ . . . 4 .22 7,000 29 2, 839 ,000 
, vest A ust ralia ....... . ........... 3.9 52.000 50 2,304.000 
Tasmania .......... ·· ·········· 749,000 9 490,000 

T otal · ·· ···················· 62,294, 000 270 30,513,000 

a In comple te. bNot availab le. c Exclusive of Prah ran- ~Ial vern li ne , 

(1 ,728,700 miles ) . The corresponding figure s fo r the pre­
ceding year were 352,896,439 passenger car miles, 1,308,53 1 
metri c tons and 1,613,218 freight car miles. The total gross 
ea rn in~rs of all lines (except 56 miles) were 220,74 1, 177 
ma rks ($55 ,185,294), an increase of 5.9 per cent over the 
preceding year. The total operating expenses fo r all lines 
( except 134 miles), including taxes and welfa re work for 
employees, were 138,759,293 marks (34,689,823 ), an in­
crease of 4. 1 per cent over the preceding year. T his was 
the fi r st ti me in many year s that the operating expenses 
did not increase in greater proportion than the income. 

The largest st reet railway gross income according to 

unit length of route was obtained by the Grosse Berliner 
Strassenbahn, which earned 152,164 marks per kilometer 
($60_,865 per mile), bnt this was greatly exceeded by the 
Berlm elevated subway system, which earned 369,286 marks 
per kilometer ($147,714 per mile). The Hamburg Street 
Railway obtained the highest average fare per passenger, 
namely, 12.8 pfg. (3.2 cents). The average annual earn­
ings per kilometer on all systems in Germany were 52,785 
marks per kilometer ($21,113 per mile) and the income 
per passenger IO pfg. (2¼ cents). In general the aver­
age earnings per unit length of route increased 1 .8 per cent 
over the preceding year. 

The actual operating expenses of all companies consti­
tuted 86,½ per cent of the total gross income. There was 
a slight average improvement in net earnings. Of 159 
Prussian street railways, 21 declared no dividend, 4 paid 
up to I per cent, 15 between 1.1 per cent and 2 per cent, 
7 between 2.1 per cent and 3 per cent, 23 between 3.1 per 
cent and 5 per cent, 63 between 5.1 per cent and IO per 
cent, and ro paid dividends of more than IO per cent. Of 
the 52 non-Prussian railways, 5 paid no dividends, 4 paid 
up to I per cent, 5 between 1.1 per cent and 2 per cent, 8 
between 2.1 per cent and 3 per cent, 9 between 3.1 per cent 
and 4 per cent, 3 between 4.1 per cent and 5 per cent, 16 
between 5 per cent and IO per cent, and 2 paid dividends 
of over IO per cent. 

The acciden t statistics show that IO employees and 218 
non-employees were killed and that 102 employees and 918 
non-employees were seve rely injured. The number of 
death s decreased almost I I per cent, but the number of 
seve rely injured increased 2 per cent as compared with the 
preceding year. · 

---◄·♦·•---

REPORT ON STREET RAILWAYS IN AUSTRALIA AND 
TASMANIA 

The report of G. H. Knibbs, Commonwealth statistician of 
Australia, for the year ended June 30, 1910, shows a total 
tramway mileage on that continent of 442 miles as com­
pared with 389.75 mil es a t the end of June 30, 1909. Of 
this total 275 miles are operated electrically, an increase 
of 23.75 miles over the preceding fi scal year. New South 
\Vales has 112 mi les of electric t rac tion and 58 miles of 
steam traction; Victor ia still has 46 miles of cable trac­
tion, in addition to 40 miles of elect r ic, I mile of steam and 
13 miles of horse rai lway. Queensland and Tasmania are 
the only states using elect ricity exclusively, the former 
hav ing 30 miles and the latter 9 miles. South Australia 
has 30 miles operated electrically, 3 miles by steam and 23 
miles by horses. In W estern Austra lia 53 miles are electric 

Capital Gross Oper a tin g No. of Em-
Passen <Zers. Coot. R even ue. Expen ses. Cars. ployees. 

187 ,53 7,·oooa £4 ,248, 170 £ 1,094,861 £890,882 946 6,074 
7,889,000 27 5,458a 54,7 27a 40 ,087a 97 317 

32,41 9,000 b 214 .265 b . 119 'I< 654 
23,647 .000 866, 732 168 ,8 18 123,445 100 778 
13,580.000 1,018,548 144,320 98;236 101 366 
2,772,000 90,824 27,502 15,682 25 'tl 05 

267. 844 ,000 £ 6,499,7 32a £1, 704,493 £1,168,272a 1,388 8,294 

open ed M ay 31, 1910. 

and 23 miles horse. The Commonwealth of Australia has 
213 miles under government control, viz. , 165 miles in New 
South W ales, 5 miles in V ictoria, 20 miles in South 
Australia and 23 miles in Western Australia. Municipally 
owned tramways a re peculiar to South Australia, which 
has 30 miles so controlled, and the total of privately oper­
ated lines comprises 199 miles, of which N ew South Wales 
has 5 miles, Victor ia 95 miles, Q ueensland 31 miles, South 
Australia 6 miles, Western Australia 53 miles and Tas­
mania 9 miles. Further particulars with regard to energy 
requirements, passenger business, mileage, cost, employees, 
revenue and expenses a re given in the accompanying table. 
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Papers Presented Before the 
Association 

Claim Agents ' 

Abstracts of Some of the Principal Addresses l\lade Before the Annual Convention at Atlantic C ity-Selection and Instruction 
of Trainmen and the Prevention of Accidents 

During the sessions of the American E lectric Railway 
Claim Agents' Association at the annual convention, held 
at Atlantic City, N. J., on Oct. 9 to 13, papers were pre­
sented on several topics of interest. In the following ab­
stracts it will be noted that the same subjects were as­
signed to two members. 

THE PREVENTION OF ACCIDENTS 

BY F. J. WHITEHEAD, SECRETARY AND CLAIM AGENT WASH ­

INGTON, (D. C.) RAILWAY AND ELECTRIC COMPANY 

Upon first approaching this subject, the thought seems 
to go immediately to the trainmen and flagmen. This is 
due to the fact that these men are concerned in a very 
large majority of the cases and, while it is necessary, of 
course, to increase the interest of employees in all branches 
of the company's service, it should not be forgotten that 
extreme caution should be exercised by platform men. 

To make effective a plan of education for employees of 
the roads, its patrons and the public in general would, no 
doubt, do a great deal toward protecting both the trans­
portation companies and the public. Publicity regarding 
rules and regulations should become of such interest that 
it would lessen the number of accidents and, judging by 
the articles which have appeared in the public prints dur­
ing the past year on this subject, it would seem that many 
of the companies throughout the United States are adopt­
ing such a policy. To post short rules and notes of in­
struction in the cars would be a step in the right direction. 
By the use of big type and a heading to attract attention, 
such rules and notices would be read by thousands of per­
sons daily and bring squarely home to them the thought of 
danger. Hundreds and perhaps thousands of women step 
off street cars in the wrong direction and in a dangerous 
manner every day, and a simple note of explanation might 
correct the danger. 

In conducting a campaign of publicity it might be well 
to use columns of the more prominent daily papers occa­
sionally and, if necessary, have an instructor or demon­
strator on duty at certain points during certain hours or 
on special occasions to give warnings and instructions to 
the public. 

Offer a prize or souvenir for the best suggestions affect­
ing protection of persons from injury while on or about 
the company's cars or tracks, and thousands of persons 
will probably compete, getting the question before the pub­
lic in a way that will do an incalculable amount of good. 

METHODS OF INCREASING INTEREST OF EMPLOYEES 

To increase the interest of all the employees of the rail­
way companies is a problem. It may be possible, however , 
to establi sh an efficiency rating in all of the departments 
of the service; not alone for the men handling the rolling 
stock, but also for the office force, track men, shop men, 
carhouse men-everybody in the service of th e company. 
Make it worth while for the employees. Let them have 
something to look forward to each year and you will have 
just so many more persons taking a greater interest in the 
company's welfare. As platform men are so largely con­
cerned, it mi g-ht be well to offer them some special induce­
ment. Adoption of exceedingly great care and judgment 
would be absolutely necessary, however , if such a policy 
were put into effect, in order to avoid dissatisfaction on 
the part of the man charged with an accident which conld 
not possibly have been avo ided by him. 

Passengers might also be eucouraged to look after the 
interests of the companies because of the additional pro­
tec tion it means to them. To call the conductor's or motor­
man's attention to a spot of grease inadvertently left on 
the car by a careless shopman or by a workman may save 
the passenger some embarrassment and considerable an­
noyance, and the company the cost of a suit of clothes or 
a dress. Proper recognition of public interest wi ll in­
variably lead to its growth, the result being that the road 
acquires a large number of friends who become competent 
inspectors unrewarded by company funds. The conductor 
or motorman who does not accept with every show of sin­
cere courtesy suggestions made to him in this way should 
be sent immediately to the instruction room for further 
education as to hi s duty in this regard and, if needs be, 
reprimanded to such an extent that he will promptly be­
come concerned for the safety of his job. 

A ll employees might be called upon at stated intervals 
to make suggestions to improve the service and prevent 
accidents. Small blank forms for such a purpose could be 
<listributed where they would be available at any time. 

SUGGESTIONS FOR EFFICIENCY 

Certainly the officials would accomplish much g9od by 
addressing the employees occasionally. It would be well 
for them to talk on subjects of vital importance to the 
road, telling the causes of many accidents and suggesting 
remedies. In order to improve the effici ency of employees 
it is suggested that these plans be followed: 

1. Some substantial inducement for effici ency higher 
than the general average. 

2. Issue general daily notices showing accidents occur­
ring the day or week previous, giving the causes and call­
ing for greater caution. 

3. Require prompt and full reports of all accidents. 
4. Commend platform men when the occasion warrants 

and post on bulletin• boards all lette rs from the public com­
mending men for efficiency or thoughtfulness. 

In order to bring more forcibly to the attention of those 
who are responsible what accidents mean to their employ­
er s, it is well to forward a memorandum showing the 
amount of money the accident has cost the company, set­
ti ng fo rth folly the cause and what might have been done 
to avoid it. 

TALKS WITH THE EMPLOYEES 

Heart-to-heart talks at the meetings of the employees 
~hould be the means of getting employer and employee 
closer together. At these meetings about two persons, one 
from the claim department and one from the transportation 
department, should be designated to give the principal talks, 
after which the meeting should be thrown open for gen­
eral discussion. These meetings should be as informal as 
it is possible to make them, and trainmen should be encour­
aged to take part in them. Attendance should not be neces­
sarily compul sory, but employees should be given to un­
derstand that the meetings are in the company's interests 
and that their interests are necessarily involved. In order 
to make the meetings more attractive and informal. some 
form of entertainment should be provided. If a platform 
man has an accident which requires a rigid investigation 
by the claim department the investigator should n ot ~tart 
out with the presumption that the employee was at fault, 
hut should hear in mind that by kindness anrl a little pa­
tienc e much more information can be obtained. Em­
ployees should be impressed at all times with the re-



ELECTRIC RAILWAY JOURNAL. l VuL. XXXVIll , No. 16. 

sponsibility that they owe, as the agents of the company, 
to the public in the protection of life and limbs of persons 
committed to their keeping and who are unable, to a la rge 
extent, to protect themselves while in their care. They 
should be constantly taught that they have a selfish interest 
in operation and that accidents a lways result in the lessen­
ing of profits that would and shoul d go to the company 
and from it, logically, to some extent to the employee. 

HOW CAN THE PUBLIC BE EDUCATED IN THE 
PREVENTION OF ACCID ENTS? 

KY B. F. BOYNTON, CLAIM ADJ USTER PO RTLAND (ORE.) l< AIL­

WAY, LIGHT & POWER COMPANY 

The subject is one that can be treated from a great 
many standpoints; but from my own observation, the most 
vita l one and the one that will bring about the gr eatest 
amount of good is the education of the children in our 
public schools on what to do to protect themselves from 
all kinds of accidents. The rising generation can be taught 
easi ly: now, if the girls in our schools were taught to carry 
their books, purses or whatever they might have in their 
right hand or arm, their left hand would always be free 
and then it would be absolutely impossible for them tn get 
off a car backward. 

Three years ago we were having a great many accidents 
to chi ldren . \Ve interviewed our Board of Education and 
requested the privilege of delivering lectures in the schools 
on the prevention of accirlents. This was readily granted, 
and si nce that time all our city schools have been covered 
by lectures twice in each school year. Upon observing the 
success of the school work here in Portland, the companie~ 
in Seattle, Spokane and Los Angeles adopte<l the same 
method, and if any of the representatives from these citie" 
are present they can speak for themselves as to the result, 
obtained. 

Si nce we have taken up this school work we have harl 
very few accidents to children. \Ve have found that after 
ta lking to the school children they go to their homes an<l 
relate to their fathers, mothers, brothers, sisters and play­
mates what the speaker has said about protecting them ­
c;elves when on the city streets. Any of you who have 
children of your own well know the impression it makes 
0 11 you when your children come home from school with 
"omething to tell which is of great interest to them. I cite 
this to show you that we are not only reaching the school 
children but also that by talking to the children we reach 
all members of the familv: the other members of the famih· 
wi ll li sten to the chi ld ;vhen the,· would not listen to yo~1 
or me. \Ve are preparing. for th.is season. a .;;eries of pie -· 
tures to illustrate the stories told them. 

1 have communicated with the Board of Education in 
nearly everv city in the United States, calling attention to 
the fact thit , ,;hile we are educating the children of to­
day along many important lines, we are sadly neglecting 
the verv essential matter of teaching the child to protect 
its life ·and limbs. Now, gentlemen. the hest way to pre­
vent the numerous accidents all over our country is by thi~ 
education, and the most far-reaching work that could be 
<lone would be to get every school teacher to devote at 
least five minutes each day to a talk to the pupils on what 
to do to prevent injury while on our busy streets. This 
in my opinion will accomplish more good than anything 
else that can be done. 

METHODS OF REACHING ADULTS 

To reach the adults in another wav in our citv. we are 
now contemplating the use of a mo;ing pictur~ ·machine 
to display on the side of a building on one of our prominent 
thoroughfares various pictures dealing with the prevention 
of accidents. On each picture there will be a few words to 
describe how the accident portrayed was brought about. 

The day has passed when a claim agent's work consists 

only of caring for the accident after it has happened. We 
must direct our greatest efforts toward prevention. 

SELECTION AND INSTRUCTION OF TRAINMEN 
I~ ORDER THAT COMPLETE AND INTEL­

LI GENT ACCIDENT REPORTS MAY 
BE OBTAINED 

BY E. A. BECK, CLAIM AGENT BRITISH COLUM IH A ELECTRIC 

RAILWAY COMPANY, LTD., VAN COUVER, B. C. 

T he selection of trainmen should be placed in the hand!> 
of one particular official. \Vhen the term of in_struction i~ 
completed the same official who originally selected the man 
for service should exami ne him as to proficiency. The re­
sponsibi lity for the appointment thus will rest upon one 
man. The claim agent of the line should personally, so • 
far as is practicable, impart to the new employee, with re­
sponsibili ty and digni ty, the final instructions, as it is to 
this official that the trainman must eventually make his ex ­
cuses m case of errors resulting in accidents. 

The methods usually adopted in securing accident re ­
ports a r e by formal question and answer or by narrative . 
Prominence should be given to the narrative form, espe­
cially in primary investigation, as in this manner the train­
man wi ll , in hi s own way, best tell his story. The majority 
of trainmen object to being catechized and usually respond 
to questions with monosyllabic replies which do not bring 
out the fu ll facts of the case. The narrative form should. 
however, always include questions relating to date, time. 
place, speed, name of person or owner concerne<l and wit ­
nesses. 

THE ACCIDENT REPORT 

The formal accident report should contain a few direct 
questions for stated answer, chiefly covering the specific 
points men tioned as necessary in the preceding paragraph. 
T he form of the report should be such as to encourage the 
trainman to tell the whole story clearly and concisely, al ­
though not with the brevity of "Dog crossing track. Dog 
hesitated. Dog gone." It is of ten found that the general 
education of the average trainman has been neglected and 
the inclusion of a long list of questions on the accident 
repor t frequently confuses him and leads to his submitting 
a report which does not give the ass istance or information 
needed hy the claim agent. 

It is not expected that a report from a trainman will be 
a literary production, but it is a lways to be expected that 
the statements will he truthful and in strict conformity with 
the facts of the case. To give assurance on thi s point the 
trainman should make certain to obtain the names and 
addresses of the greatest possible numher of wi tnesses in 
any case where his own actions or the management of the 
line by which he is employed is liahle to he called to ac-
count for any cause. i 

"\\"ere you afraid to obtain witnesses?" " It was your . 
duty to thus protect your company. yourself an<l your 
mate." "Others must be you r judge." "An unjust claim 
may be made against your company.'' "You or your mate 
may be reprimanded and. possibly, discharged on account 
of thi s affair.'' "Every passenger is a witness, either di­
rectly or in cnrrohoration." " Protect your company, your­
self and your mate." "Observe and note carefully re ­
marks, conditions and distances at the time of an acci­
dent."-Questions, suggestions and advice such as are noted 
might well he used hy a claim agent when dealing- with 
trainmen. 

BLANKS FOR ACCIDE NT REPORTS 

Blanks for accident reports should, like the book of 
rules, be always "on the job." They should have printed 
thereon rules to be observed in case of accident and a num­
ber of pointed "Don'ts" and "Hints" for trainmen in pref­
erence to a lon g list of questions, ma!1\· of which are 
superfluous. Space should also he left on· th e hlank for a 
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diagram which will give fu ll information as to the exact 
location of an accident. 

Accident reports should be made out as promptly as 
possible and handed to the di vision superintendent or in­
spector, who should in turn t ransmit them without delay 
to the claim agent. 

SELECTION AND I NSTRUCTION OF TRAINMEN 
I N ORDER THAT COMPLETE AND I NTEL­

LIGENT ACCIDENT REPORTS MAY 
BE OBTAINED 

BY E. l-'. WALSH, ATTO l{ NEY UN ITED RAILWAY S COMP AN Y OF 

ST. LOUIS . 

As between selection and ins truction of trainmen, tu my 
•mind the former is the more important. With a proper 

selection the instruction that is la ter given will prove more 
effective and productive of better results than if the selec­
tion be an unwise one. In fac t , no amount of instruction 
can compensate for an improper selection. I think this fact 
is every day being more forcibly impressed upon those in 
charge of street railway affairs in this country, wi th the 
result that g reater care than ever before is now being ex­
ercised in the selection of trainmen. 

When it becomes necessary to add a new trainman to 
the service, my judgment is that the raw recruit is th e 
preferable selection, unless the applicant be one who has 
worked with the same company before and left under ex­
cusable circumstances with a good record and has not been 
away ufficiently long to become out of tune with the sys­
tem's ways of operation. There are, of course, exceptions, 
but as a general rule the experienced man , with such ex­
perience ga ined in another locality and under different 
management, is very likely to have ideas of hi s own about 
railroading and will not so readily accommodate himself 
to · the ways of his new employe r, if there be any essential 
difference in methods. 

The official who selects trainmen should also be compe­
tent to instruct in every featu re of the work. This means 
that he must to a certain degr ee have a knowledge of th e 
workings of the claim department, and between hi s office 
and that department there should exist the most friendly 
and cordial relations together with a thorough understand ­
ing of methods. In fact, there should exis t the fri endlie t 
possible relation between all of the various department s 
of a successful system and this same feeling and principl e 
should be imparted to and absorbed in turn by th e train ­
men. 

THE FIRST INSTR U CTION 

As a part of the first in struction g-iven an applicant 
should be the in fo rmation that accidents are to be expected: 
that the officials reali ze that at times they a re un avoidable. 
He should be made to understand that he and his associate 
on the ·car are operating a larg-e and dangerou s machine 
over· streets whereon are thou~ands of other veh icles an 1 
that the safety of life and limb of the passengers is de­
pendent eve ry ·moment upon their ski ll and fidelity to duty. 
Their manhood should be appealed to by impressing upon 
them a sense of the responsibility of their work and the 
importance of ever being alert and vii;i lant. However. they 
should be made to understand that the official s reali ze that 
wi th the g reatest care on their part accidents are ever 
likely to and will sometimes happen, without any fault of 
theirs. and no blame wi ll attach to them unless they are 
culpably negligent. Should an accident occur from any 
cause it should be reported honestly and fully and the 
names of all possible witnesses secured. The instruction 
should be suffici ently comprehensive to disclose the r eason 
for and the importance of the report and witnesses. The 
trainmen should be made to realize that to the traveling 
public they are the . company, that what they do in the 
cn11rse of their employment is the act of th e companv. Tn -

:,truction with relation to accidents should be imparted in 
such a way that effort wi ll constantly be made to avoid 
them not because of fear of reprimand or dismissal, but 
because of absolute loyalty to the employer. 

The first effect of fear for consequence of an accident 
is felt in the claim department in the form of unreported 
claims, which have eve r been the bane of the claim agent' s 
existence. They come like a stab in the dark from a 
dagger in an unseen hand and from the wound thus made 
there is often a copious flow of th e treasury 's blood. I 
rea li ze that at times, because of apparently wilful viola tion 
uf well establ ished regulations, it would seem necessary for 
purposes of discipline and example to discharge an em­
ployee; yet in discussing this matter from the viewpoint of 
the claim department it has long been a question with me 
if it is advisable to dispense with the services of an ex­
perienced man because of an accident. The right sort of 
man wi ll hardly have the same accident twice, and the 
hazard of training a new man involves not only his likeli­
hood to have the same sort of accident the other man 
had , but a thousand others as well of which his lack of 
experience affords him no knowledge . This is important 
as affect ing the instruction the trainman is to have along 
other lines than that of imparting fear of dismi ssal for 
accidents. He should be taught to expect them always and 
he ever alert to avoid them. 

THE A CCIDENT REPORT 

The accident r eport itself should be sufficiently compre­
hensive to elici t , by its interrogatories, an explanation of 
every important phase of the occurrence, couched in plain, 
simple language and containing no more questions than 
a re necessary to a clear understanding of the essential de­
tai ls. Before a man is permitted to " turn in" for work he 
should be required to make out an accident report under 
the tutelage of the employing official or some one in the 
claim department, and the instructor should be sati sfied 
the trainman understands not only the report in all its 
detai ls but the reason therefor as well. It should be made 
plain to him that the _ r eport is not only to furnish to his 
foreman or superintendent knowledge that he had the acci ­
dent, but that in making it out properly and in securing all 
the witnesses possible he is in fact layin g th e foundati on 
of the evidence for defense of a damage suit. H e should 
be impressed with the idea that a lawsuit is not only th e 
possibi lity but the probability of every accident and that it 
is incumbent upon him. whether motorman or conductor, to 
do all in his power at it s inception to get the case in proper 
form for a successfu l defense ; that the very first and most 
valuable effort in thi s connection is an intelligent. com­
plete and honest r eport with witnesses. If the accident be 
one fo r which he fe els himself to blame it is necessary to 
report it just as fu lly and get witnesses that the company 
might know at the earliest possible moment with certa inty 
of its liability and get out of the difficulty as early and 
easily as possible. 

Of course, to the new applicant there is so much in­
struction gi ven that it is sure to prove confusin g, and the 
necessity of fo llowing up the work is apparent. Some 
one has said that the great e,c, t inheritance a boy can have 
is a good father. I might paraphrase thi s and sav that 
in my j udgment th e grea test boon to the ri g-ht -thinking 
trainman is good and intelligent superiors, especially super­
intendent and supervisors. 

It has frequently been advocated that the clai m depart ­
ment, by oral or printed means. should furni sh instructi ons 
to the trainmen. I rather incline to the opinion that the 
instruction in what is desirable from the claim department's 
standpoint should be given to the superintendents and by 
them imparted to their men along with the in structions in 
regard to other r equirements of the service. The superin­
tendents should be thoroughly informed and be impressed 
with the importance of th e in struction from th e claim rl e­
partment viewpoint anrl not slight th;it feature nf it. T he 
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superintendent should know his men. He should read 
eve ry accident report before it goes to the claim department 
and its defects, if any, should be called to the attention of 
the trainmen and they be instructed how to correct them. 
When a new man is put to work he should be called to the 
superintendent' s office every two or three days for a con­
siderable period and questioned about his experience and, in 
the light of that, again instructed in detail with reference 
to the things he has already been told about by the employ• 
ing official but much of which perhaps has by this tim e 
escaped him or its application had not been properly appre­
ciated. In this way the instruction will serve the purpose of 
teaching the beginner how to avoid accidents as well as how 
to take care of one when it happens. If started properly and 
taught to avoid accidents rather than to fear punishment 
fo r them, the trainman usually continues in that man­
ner, especially if talked to occasionally and brought into 
personal contact with his superintendent , whom he learns 
to know and respect for the interest he sees manifested 
in him. 

The superintendent should be in close touch with the 
claim department and its work and be quick to note and 
follow any change in its methods. Between his department 
and the claim department there should also exist the most 
cordial and friendly relations, and the work of both de­
partments should be conducted, as indeed they are, as part 
and parcel of the same institution. The successful opera­
tion of one should not result in a disparagement of the 
other. 

CONCLUSION 

In conclusion , I should say that a selection of trainmen 
should be by an official especially adapted to that work. 
who should impart the fir st instruction in all branches of 
the se rvice. He should devote his whole time to the 
task, see that suitable records are kept and in a way 
maintain general supervision over the trainmen. The 
claim department should furnish all necessary informa­
tion to this official and to the superintendent, the latter 
to continue the work of instruction when the trainman 
is sent to his division. The claim agent should be in 
frequent consultation with the officials of the operating 
department and all information should be accorded them. 
I feel, however, that the best result s can be accomplished in 
obtaining complete and intelligent accident reports by a 
more thorough education of the superintendent in all that 
is nccrled therefor. and that information thus acquired by 
him should be continuously. in si-,tently and persistently 
communicated by him to the trainmen. 

THE PRE\7E~TION OF ACCIDENTS 

PY ELLIS C. CARPENTER, CLAIM ADJUSTER INDIANA V!\"ION 

TRACTION COMPAKY 

Reflect for a moment and see what a field broadens be­
fore you. There is no limit to its possibilities: its paths are 
many, with numerous fingerboards pointing to lands of 
promise. Go where you will, problems and possibilities 
will be found which will warrant your best effo rt s. 

INCREASE OF INTEREST OF EMPLOYEES 

(a) "Tr'hat can be done to increase the interest of em-
ployees of all departments i11 the work ?" 

Do accidents affect all departments? 
Can we interest the employees of each department? 
Let us see. 
In order to make it possible to have accidents on a 

rai lroad or electric line, we must first provide the means 
for them to occur. Accident s do not "happen," they 
"occur." 

The superintendent in charge of this department should 
realize the advantage of good organization. He should 
select carefully his division engineers, bridge and section 
foremen, section men and others under his control. In 
conferences with his division engineers. he should outline 

the importance of careful inspection at stated intervals of 
every foot of track in the system. Special work, curves 
and all places subjected to extra wear and hazard should 
have more frequent inspection. Materials to be used must 
receive close attention before being placed in use. De­
fective parts should be cast aside and never used and worn 
portions replaced before the danger point is reached if 
safety is to be the watchword. 

The division engineers, in turn, should meet with their 
section foremen and other subordinates, covering the same 
points in the way to impress best upon them the importance 
of each man feeling the individual responsibility necessary 
for him to strive to make his work the best and safest. A 
friend ly rivalry among section foremen will increase in-
terest and bring good results. , 

Many a car has been derailed or overturned at a curve 
where the rails have spread on account of spikes · failing 
to hold in ties that were left in a little too long, when a 
few new ties, properly spaced, would have made the curve 
perfectly safe. Every tie, every spike, every bolt-in fact, 
all materials-as they pass the eye of the men who are to 
use them in the places for which they are intended should 
undergo this Ja ,;t and most important inspection. The men 
must realize that they share in the responsibility for the 
proper use of the se materials. 

,With the track and roadway in proper condition, 
guarded by zealous gangs of men who have faith in their 
superiors, each one re ali zing that he is an important factor 
upon whom a share of the responsibility rests, we have 
taken a long step in the prevention of accidents. 

MOTIVE POWER DEPARTMENT 

The proper construction and maintenance of the rolling 
stock is vital in the proposition of preventing accidents. 

Do your machinists r ealize that if a defect is found in 
material attention must be called to it at once and before 
it is placed in ser vice? A sli ght defect in a flange, dis­
covered whi le truing, may if the wheel is put in service 
cause a serious wreck. Inspect; report ; do not take a 
chance. If material is unsafe , scrap it. 

Do your carpenters realize that with every joint made, 
and every nail driven, should go the best effort of the 
workman? No job is done until it is well done. 

Do your blacksmiths understand, as they form a weld, 
that upon that very weld may re st the responsibility of a 
collision or the prevention of one? The smith whose welds 
withstand the strain is the one in whom there is placed 
most confidence. 

Do yo ur inspectors care whether a car is in safe condi­
tion, or will they pass it with "I guess it will do for another 
day, if everything goes right"? Which kind of inspectors 
do you want? 

For all of the various aven ues leading to trouble the 
superint~ndent of motive power should sound a warning, 
either directly or through hi s foreman. So instill in the 
minds of the workmen that care and attention t6 ' details 
a re necessary that each may be impressed that his •'{{;ork 
is just as important as the work of any other. Thus, when 
a job is completed it will embody the very best that is in 
the workman and bear the very impression of the souls of 
its builders. 

POWER AND ELECTRICAL EQUIPMENT 

In the production and dist r ibution of the electric current 
much machinery and labor are required. Careful instruc­
tion of the employees of each class of labor is necessary. 
Each should understand the duties and dangers incident to 
his employment. No green hand or unskilled workman 
should be taken from one class of employment and placed 
in one more hazardous until he has been instructed as to 
the dangers and requirements of the new place. 

I have thouvht that the very nature of the work of line­
men tends to the reckless. They become so accustomed to 
the dangers that they fail to give full credit to what may 
happen to innocent persons. Linemen usually are expected 
to do their work with much dispatch. They go to trolley 
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breaks with horses on the run , and in the.ir anx iety to ge t 
cars going they are apt to overlook placing proper safe­
guards so the innocent bystander and persons passing will 
not ge t tangled up with a li ve wire. T heir famil iarity 
with th e dangers of a live wire should cause th em never to 
leave a low hanging wire or an unsa fe condition. These 
places should be guarded as they wo uld if they were ex­
pecting their own wives or children to be kept from danger. 

Carefulness and caution must be instilled into all of hi s 
employees by the head of the power a nd electrical depart­
ment. 

TRANSPORTATIO N DEPARTM E NT 

In the selection of men for train service, as well as th e 
employees o f the other depa rtments, the steam roads have 
the advantage of th e electric sys tems; they have been en­
gaged in their business long enough fo r the sons and gr and­
sons o f men employed in the variou s departments of the 
service to g row up surrounded by an atmosphere impreg­
nated with the railroad spirit. I t is not so with the em­
ployees of the electric systems. Many a motorman and 
conductor has taken hi s ca r wi th only a few weeks' train­
ing, having absorbed what he could whi le being "tried out" 
or "broken in." Systems have developed so rapidly, and 
the demand for competent motormen and conductors has 
been so great, that it has been next to impossible to supply 
its needs. For this reason a g reat r esponsibility r ests upon 
the man who passes upon the applicants fo r the posi tions 
of motormen and conductors. H e should be quick to di s­
cern the qualities necessary for each. Seldom is a man 
fitted for both ends of a car. A man with the quali fi ca­
tions required in a motorman will not make an equally good 
conductor, and vice ve rsa. 

By far the greater number of accident s on electric lines 
are directly traceable to some act of a trainman , or come 
di rectly to his notice for immedi ate attention. T f we are 
to enlist the trainmen in the campaign to prevent acci­
dents, we must keep before them the seriousness of the 
accident features and many of the results thereof. 

It behooves th e management to see that close inquiry 
is made concerning the ability. integr ity, per sona l habits 
and environments of all applicants fo r motormen and con­
ductors; and that they are thoroughly instructed not only 
with reference to the proper handling of the equipment. 
but as to what to do to prevent and how to handle accident!­
from the standpoint of the claim department. Each ap­
plicant should be r equired to pass a written examination 
touching matters relating to accidents. 

Occasional talks to the men , where they, too, may have the 
opportunity of giving their views upon the matters under 
discus~ ion. should he had. Many good suggestions will he 
made by them. 

By meeting with the trainmen, ta lking over with them 
the problems that con front us, taking them into our con­
fidence, instilling in them a spir it of car efulness, co-opera­
tion and loyalty, we will get splendid results. 

( b ) " Th e best m eans o.f promoting greater cautio n on 
the part o f platform men." 

I would suggest taking these men into the con fidence of 
the cla im depa rtm ent. Keep close to them, th rough per­
sonal contac t, meetings, entertainment, bull etins. etc. Show 
these men the large expenditure incident to accidents: the 
cripples who have to fight life's battles under adverse con­
ditions : the widows and children who mourn the loss of 
loved relatives: all because some motorman " forgot" his 
order and was not attending strictly to business. 

Men respond to proper appeals. Do not be too ready to 
criticise. Hear both sides of a question before passing 
jude-ment. Let the men understand that where they a re 
right yoti will fight fo r them ; that where they are wrong 
you cannot protec t them. S timulate in the plat fo rm men 
the des ire to save every accident possible. 

Many boarding or ali ghtin g accidents may be prevented 
if the conductor will shout a warning, block the wa v of 

the passenger about to alight and not open the door on the 
pay-as-you-enter ca rs until the car stops. 

K eep th e men posted by bull etin or ci rcular letter on 
general results. Keep them interested by asking for sug­
gestions for lessening accidents. Indicate from time to 
time how ce rtain classes of accidents may be avoided. A ll 
will have a tendency to better the service, as we 11 as to 
reduce accidents. 

AUDITING A ND TREASURY DEPA RTMENTS 

The work o f the audi ting department will decrease in 
proport ion as accidents and troubles decrease. By a care­
fu l checking o f baggage reports, preserving and fi li ng for 
reference a ll daily repor ts of trai nmen, the audi ting de­
par tment can materially assist in preserving important rec­
ords and data for use by the claim department when 
needed. 

Upon the treasurer the effect will be more noticeable in 
propor tion as the percentage of the gross receipts neces­
sary to meet the requ irement s of th e claim department de­
creases, and you wi ll di scover his smile broadening as he 
g reets you wi th a glad hand. 

CLA IM DEPART M EN T 

See that all of the other department s are permeated with 
the desire to prevent accidents. 

Reduce your li tigation and expenditures to a minimum. 
Spend your leisure time at home with the baby, enj oying 

the res t made possible by the pr evention of accidents. 
---◄♦•---

WHEEL GRINDER AT SALT LAKE CITY 

An effective method of w heel g rinding wi thout rem.oving 
the wheel or axle from the motor is in use at the repair 
shops of the Utah Light & Rai lway Company, a t Salt 
Lake City. T he work is handled by a pair of emery 

wheels mounted 
on a frame set 
in a pi t and belt­
dr iven from an 
old motor , the 
rai ls immediately 
above the g rind­
ers being section­
ized. T he scheme 
of operation is as 
fo llows : A car is 
run i n to the 
house over the 
pit a nd the body 
is jacked up suf­
fi ci ently to take 
the weight off 
the motor. The 

Pit Grinder rail sections are 
then r emoved, the grinders raised to the wheel peripheries , 
and the motor is disconnected from the cast gr id resi stance 
beneath the car and connected wi th a water-ba rrel rheostat 
in the pit. T he motor and car wheels a re then run on the 
fi rst notch of the cont roller, the g rinder being run by its 
motor in the opposite direction. In this way the wheel can 
be ground in from twenty minutes to two hours. according 
to the condi tions, whereas fo rmerly the company had to take 
off the wheel and throw it away when the tread reached 
an unsatis fac tory condit ion . A blower is p rovided in the 
pit and driven off the gri nder sha ft , to remove the dust 
caused by the g rinding and throw it out of door s through a 
discharge pipe. All new wheels ar e ground to a true cir­
cum ference by the company, with the resul t that the li fe 
is greatly increased and th e troubles from fl a ts reduced. 

---... ·♦·•---
T he Bay State S treet Rai lway had an interesting exhibit 

at the Chamber of Commerc e Industrial E x position in the 
Mechanics ' Building, Boston. Mass. One of the fea tures 
was a special plat of its lines. 
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Physical Valuations 
The Author Discusses the Services Hendered by the Promoter, the Ways in Wh:ch Profits rn Public Service Enterprises 

Have Been Limited, and Some l\1erit5 of Watered Stock 

KY 0. T. CIWSBY, Pl< ESIDENT WILMINGTON & PHILADELPH I A T RACTION COMPA NY, WILMINGTON, DEL. 

You have been told in able papers heretofore presented 
how to make a physical valuation of a public utility prop­
erty. It remains that now we need consider only th is-why 
make a physical valuation of these properties? I s any 
good pu rpose served thereby? And we may also consider 
the a lmost identical question, W hen shall a physical valua­
tion be made? The inquiry may be further subdivided ; 
who is interested in physical valuation-stockholders or 
creditors, or the general pub lic, or all these ? 

W e must weary a little those who are impatient with 
rigorous definitions by pointing out that the term "phys ical 
value" may have two widely different meanings, leading 
to much confusion of argument, unless agreement at the 
outset be clear as to the exclusion of one or the other of 
th ese two meanin gs. Thus, shall we, or shall we not , in ­
clude th e cost of the several possible rebuildings of a 
given plant ? O r is replacement value the tru e and only 
physical va lue? Me rely fo r th e sake of clar ity let us 
in thi s discussion take the words in the fo rmer sense. 
When we thus include the honest and riskfu l expenditures 
fo r thin gs that we re good in thei r day and were then 
thrown away, we might well use the term moral va lue in­
stead of physica l va lu e. He who woul d treat th e earlv 
risks of capi ta l as though they never existed is a repudiato·r 
and a kill-thri ft . 

INVESTMENT IN AN EXISTING PROPERTY 

So fa r as th e interes ts of the investors a re conce rned a 
sha rp di st inction exists between the case of a new enter­
pri se and an old one as to whether or not strict att ention 
need be paid to the physical ( or moral ) value of the thing 
that is to operate. T hus, if a long-establi shed property, 
having a known and relat ively stable earning capacity, 
should go into th e ma rket fo r $1,000,000 or $5,000,000, th e 
money would be lent ( or oth er wise in vested) chiefly on 
the basis of the known earning caµac ity and a reasonable 
assurance that the new fund s are to go to the betterment s, 
not to be wasted. 

It would not be ve ry important to go at length into the 
question of the replacement value of the property as it 
exists a t the moment or closely to investigat e the past 
with a view to determine how much money may have 
been spent on what is now the scrap heap. A going con­
ce rn, by presumption, has suffici ent plant to earn so much 
net profit . Addit ional funds a re required fo r some 
specific purpose which , at worst , cannot be thought to 
dimini sh and in fact wi ll probably incr ease th is net profit. 
:\ given fa ctor of sa fety sati sfi es the investor. This factor 
of safety must always rest upon earning capacity and can 
never be gua rant eed by the mere brutal fact that such a 
sum of money has been spent. One dollar wisely spent and 
wisely managed may earn many times more than $2 in 
the hands of fools. 

I N VESTMENT IN A NEW ENTERPRISE 

In a new enterprise, however, the investor wants to 
know, as nearly as possible, the real cost of the venture. 
He wants to know how much profit is probably to be had in 
order to determine the degree of his risk and to settle the 
te rms of his partnership with the originators and adminis­
t rators whose work alone ( or whose work and capital) 
,vill be combined with his own capital. The necessary cost 
may of course include money paid for rights of various 
kinds which are "physical " only in an indirect way. But 

* Abstract of paper read before the American Electric Railway Associa­
tion, Atlantic City, Oct. 9-13. 191 1. 

such rights as may be necessary to the use of physical prop­
erty may be taken, for the purposes of the venture, as part 
of the material structure and, as your early papers show, 
the cost of such necessary rights generally is, and must 
be, considered as integral with the cost of iron or cement. 

Both investors and administrators desire also to establish 
the cost s of their material property in order to be furnished 
with a cpnvenient fo rmula for expressing an insidious and 
sometimes neglected element ;of operating expense. I mean 
the cost of dep reciation. It is true that the formulas which 
express depreciation as a percentage of present physical 
value a re often enough erroneou8 ; yet they should not be 
discarded. They offer helpful suggestions. It is probable 
that in the long run they will be replaced by formulas based 
upon some unit of operative work, as upon a car-mile move­
ment, rather than upon the mere cost of material consti­
tuting the ope rating system. Naturally we shall not have 
a perfectly accurate expression without including an im­
possible number of fac tors. The task need not here be es­
sayed. 'vVe, and our allied financie r s, have recently been 
keener about the matter of depreciation than heretofore. 

WH AT CON STITUTES INVESTMENT? 

The relation which is now most puzzling-which in 
some cases is almost baffling-springs from the fact that a 
street rai lway is not a private enterprise so far as its 
conduct is concerned, though it is strictly private from 
the point of view that money invested in it is wholly risked 
by the investor. It is this relation which I shall to-day en­
deavor to analyze. From this point of view the question 
of physical valuations becomes the whole question of our 
fiscal r elations to the State. We must now ask ourselves, 
"For what purpose are various commissions seeking to 
establi sh replacement values ?" And out of this flows the 
general question, "What treatment are we to expect in all 
respects from the public authorities?" It is this large 
aspect of the matter which shall control my remarks to-day. 

The present status is abnormal and necessarily temporary. 
It cannot be permanent. In effect the public now says to 
the investor in a public utility: "You shall operate your in­
vestment as 1 may determine. I refuse to guarantee any 
return on your money, but I shall fix at my will and from 
time to time as suits my pleasure the percentage of profit 
which may be declared on--" On what? On the whole 
investment, including past and gone experiments? Or on 
replacement value? Or on outstanding securities? The 
utter confusion in which the subject lies may be best un­
derstood by referring to the decisions which have been 
given in cases not controlled by a rate fixed in the basic 
contract ( or charter) of the public utility. It has actually 
been necessary to go to the courts to obtain a ruling that 
the rate-fixing power shall not be used to confiscate a 
threatened investment. The courts, in some well-known 
cases, have gone further and stated that rates should, if 
possible, be maintained at such figures as would give a so­
called reasonable return on the capital invested. Whether, 
in such rule of so-called reason, there should be taken into 
account years of no dividend in the past with a view to 
giving some so-called "reasonable" return on an average 
of many years and whether or not experimental expenses 
and party replacements are to be always taken into ac­
count-as to these important que~tions we have no clear 
rule. 

L egislators are groping, mar.y of them in an honest en-
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deayor to be fair; others are groping only to do the thing 
that wi ll be popular at the next election. Commissioners 
a re embarrassed by the possession of vague powers. If 
they go too far the courts may check them; if they go not 
far enough the public, necessarily ignorant of the specific 
rights of corporations, will demand prosecution which may 
rapidly deteriorate into persecution. And investors are 
groping. 

I NDEFINITE FRANCHISES 

The trouble arises from the fact that at the very begin­
ning of public utility enterpri ses the bargains made with 
the public were not sufficiently definite. All who have had 
experience in working over a European concession wi ll 
remembe r how at first the American, accustomed to the 
quick and easy-going methods that were in vogue twenty 
yea rs ago, rather shi es a t the long, precise and apparently 
embarrassing provisions which go to make up a contract 
with the public authorities. Some of us would be glad 
now to be able to fall back on anything speci fic rather than 
to be buffeted by the caprice of official guesses as to what 
sort of returns should be permitted to money ventured in 
the public service. Even in E urope, however, there has 
not been any very general settlement of the question as 
to just what the public is willing to permit in the way of 
profit to private money invested in public utilities. If there 
were no limit expressed in the rate of dividend or im­
posed by way of fixing rates the subject, of course, would 
scarcely need treatment. And it was this point of view 
which prevailed among many who went into public utiliti es 
thirty or forty years ago. It may be taken as perfectly 
certain that few of these enterprises would have attracted 
a dollar of capital if it had been known that the implied 
ratemaking power of the State would be afterward used 
to limit the returns of capital thus invested to 6 per cent or 
7 per cent or 8 per cent or IO per cent. 

Every one over forty can remember when all these things 
went, only because a certain "hurrah" could be created and 
a hope of large profits held out to those who ventured 
their funds. That the public, through its officials and 
through the general assent of the whole body of people 
a nd through the known advertisement of such stock when 
presented for subscription, became a party to this theory 
cannot well be doubted. 

Of course it is now easy to state that everybody must 
have knovm that there exists always, and must exist always, 
in the State the pO\Yer to fix rates so that a " reasonable'' 
return ( and perhaps only a reasonable return) should be 
a llowed to capital. But such was not the theory then. 
That this is evident is due to the facts above mentioned 
a nd the further fact that , in order that such a theory should 
have any practical application. it must be determined as to 
whether the implied limitation of dividend shall be on re­
placement value fixed at any particular time or on the total 
investment, much of which may have been lost. And it 
would also be necessary to determine whether or not an 
average or an occasional dividend was contemplated. \Vith 
rare exception we know full well that this subject was not 
so much as broached in the charters out of which were 
born a great majority of the public utilities of this country. 
F urthermore-and this is very important-it wo•1ld be 
necessary to express a rule to guide in condemnation pro­
ceedings or to guide in the liquidation at the end of a fixed­
period franchise. W e all know that the State may take the 
hats off our heads, provided a due compensation be made. 
But that due compensation should not be a matter of e:r 
post facto judicial determination. Let us know beforehand 
whether earning capacity or physical value only shall be 
considered. Investors therefore are entitled to say, "If 
there wag an implied limitation, what was it, exactly? At 
least, what were its ·elements?" To this question there is 
as yet no answer. \.. . 

RATE M AKIN G AND REPUDIATION 

If, therefore , the rate-making power be now so em-

ployed as to make an extremely nar row possibility of prufit 
it is a very plain case of repudiation. T he word is an 
ugly one, but I use it advisedly. At the sa111e time 1 use it 
quit e without bitterness and with fu ll recognition of the 
fact that no State can exist wi thout occasionally exerci sing 
the sacred right of repudiat ion. 

Every conquest over wrong has been made by repudiating 
"recognized rights'' that have degenerated into wrong. The 
French Revolution was a bloody repudiation of rights that 
had been fully acknowledged for 1000 years. But the word 
is ugly because it represents a kind of act that should be 
done even by the State only in the direst necessity. l f a 
supreme and sovereign remedy, as that of electrocution or 
repudiation, be too commonly applied, then madness lies 
that way. 

LIMITATIO?-l OF PROFIT AND RATES I N N EW FR A NCHI S ES 

\Ve can a void even the probable necessity for such an 
ac t in respect to new franchises if we but clarify some of 
the doubtful points about which so much contention is now 
raging. · Let us suppose that the public, you and I and John 
Smith, make up our minds that we shall not permit more 
than 20 per cent profit to be made as an average return to 
the cash investment made in a public uti lity. Let· us say 
that when this point is reached operative companies must 
recognize our partnership in the enterprise by diminishing 
rates, but that while working within this allowed limit 
an operative company shall be left to carry the burden of 
working out the best way of producing traffic . . 

It goes without saying that this becomes at once a 
permanent rate regulation. It also goes without saying 
that few enterprises would be found making such a profit , 
even when allowed. A nd it again goes wi thout saying- that 
it will often be easier to make IO per cent or 20 per cent 
by having a relatively low rate rather than a relatively 
high rate. The electric light company which might to-day 
try to charge 25 cents _per kw-hour, if permitted to do so, 
or the ordinary street railway company which should try 
to charge a I5-cent fare , if permitted to do so, would, in 
both cases, become heavy losers and wind up as bankrupts 
without any assistance from the public commissions. 

What would be secured by this limitation would be this, 
that only a certain maximum rate, found to give most 
nearly the maximum return on the investment within the 
agreed limit, would ever be charged by the operating com­
pany. 

It should be borne in mind that anv such limitation at 
once differentiates a public utility inv~stment from a pri ­
va te investment. There it is not 20 per cent, but 2000 per 
cent or 20,000 per cent which is the possible return on the 
investment. 

REAS ON ABLE RETURN 

It would be probable; howeve r , that, in spi te of a limita­
tion a t some such figure as that suggested, a sufficient 
amount of money could be obtained to make the needed 
development of public utiliti es. Indeed, it may safely be 
stated that the promoter who endeavors to borrow, in 
the usual classical way, all the money required for his 
project in the shape of a bond issue, will be able to get the 
money, other things being equal, if he can demonstrate to 
bankers the high probability that hi s enterpri se will earn 
say three times the interest charges on the actual cash 
invested. 

Fifteen per cent to 20 per cent may seem a high margin 
for those who have not tried this very often, but when it is 
remembered that it is the fashion for bond houses to re­
quire a showing from established companies of at least 
twice the bond interest in net earnings it will be seen that 
the relative conservatism of to-day would probably de­
mand of an entirely new venture estimates indicating a 
good deal hi gher earning capacity than two to one over 
the bond interest. T his is quite reasonable, since es timates, 
after all, are only estimates. Hopes are only hopes. But 
bond interest is hard cash. It will not lie necessa ry on 
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this occasion, however, to sha rpen our pencils in an en­
deavor to fix exactly what would be an inviting rate to 
cover cases of entirely new ventures. 

I . want particula rly to urge, however, that we shou_ld 
a hvays' 'and a lways ' cry ~ut for something defin~t~, some­
thing precise in rega rd to limitat ions which the public de­
sires to place upon the earning capacity of money inv ested 
in public uti lities. T his limitation should then be further 
defined as to whether or not it shall cover honest mistakes 
of the pioneer in rega rd to the purchase of plant and that 
necessa ry obsolescence which must be faced, even if the 
highest wisdom be used in plant purchase. L et us once for 
all have a de6nit ion in our char ters of "physical valuation" 
in that sense; let us find out what this yardstick of "physical 
valuation" is in tended to measure. It is not improbable 
that in clarifying thi s subject it would be quite reasonable 
to establish a different percentage of return for money 
going into new ventures as compared to that which goes 
to increase an existing or prosperous public uti lity. 

The public is, of course, a partner with the investor and 
administrator of eve ry public utility. If by its growth it 
has given a firm establi shment to the out standing securities 
of a given concern, if those securities have earned 5 per 
cent or 6 per cent on their ave rage market valuat ion during 
say the preceding fo ur or fi ve yea rs, then the partnership 
interest of the public may express itself by limiting addi­
tional profits to such amounts as a re nec essa ry to assure 
only a comfortable margin beyond the payment of 5 per cent 
on all fre sh capital required for extensions and better­
ments. 

REPUDIATION INVOLVED IN LIMITING RETURN 

I am aware that there is some suggestion of repudiation 
from the point of view above indicated, even in such treat-. 
ment of such existing companies, but the practical wrong 
done would not be g reat if the market value during the four 
or five yea rs previous to any new regulation should be 
taken account of when dealing with outstanding stock and 
on the average of such value should be placed a limit 
of future stock dividend. 

It might be questioned that suc h a rule could be con­
stitutionally appli ed. A s a matter of fact it would not 
be, in legal effect, different from the rate regulation that 
is now resorted to in all such cases. It would be, in fact, 
a rate regulation applied with far greater simplicity than 
is now done th rough the various commissions operating in 
this country. 

And it is not improbable that numerous companies would 
be glad to waive any technical objection which they may 
be able to set up to the fixation of such definite limits in 
order to be free from the vexatious inquiries and valueless 
determinations which must be made in the effo rt of society 
to exercise its sha re of the partnership if that exercise be 
done only by the present methods. 

METHODS OF LIMITING RETURN 

I need not remind you of the fact that endeavors will be 
made to extend transfer privileges which may mean a sub­
stantial lowering of rate. The re will also be endeavors 
made to extend the length of ride covered by the charter 
rate of fa re and there will be endeavors made to impose 
construction charges of various so rts on street railway com­
panies, all of which endeavors will be in the end, when suc­
cessful, of like effect as if the traditional 5-cent piece which 
should be rendered unto c~sar were clipped co 4 cents or 
3 cents. 

Many theoretical rights of difficult application might be 
traded off with advantage to us and to the public for some 
perfectly definite understanding wi th the public in re spect 
to our possible profits. And if, in fac t , no g reat progress 
be made toward an actual and formal redrafting of contract 
relations with the public we may the more successfully re­
sist some of the unjust attacks which will be made against 
us if by constant public discussion · and occasional 
formal adoptions of definite rules there shall be finally 

es tabli shed a tradition more just and more definite than 
that which now surrounds the subject when it reaches the 
court. 

W e should also have in mind the fact that in. some cases 
·'eJ en 'those cha~ter rights in re

1

spect to
1 

fa res"
1
which have 

been accepted for years as indisputable may be challenged 
and by some unexpected judicial inspiration perhaps actu­
ally set aside. The possibility of finding ourselves in the 
position of utilities whose rates are now subject to regula­
tion requires us to familiarize ourselves with conditions that 
would then have to be met. We have also to consider that 
a number of street railway franchises are of limited dura­
t ion, expirations are occurring from time to time, and at 
times conditions become so embroiled that it is found best 
on both sides to take out a new charter if the old be not 
definit ely ended. 

\Ve should, therefo re, from every point of view, be pre­
pared with some fairly definit e ideas as to what would be 
a proper relation to establish between a public utility and 
the public. T hi s is best had by considering a new case. 
Let the modifica tion and the complications arising in the 
older case be set as ide, and let us remember that they can 
be the mo re readily solved if we agree upon some . ideal 
relations which would govern a n~w case. 

PERM I SSIBLE PROFITS I N NE W CO MPA NIES 

As indicated above, I should consider that a definite 
~tatement of the allowed average percentage of profit 
should be one of the fi xed elements of the contract and the 
thing upon which that pro fit is to be calculated should be 
definitely stated. Such an agreement in regard to a limit­
ing profit, it must always be po inted out , is, in fact, a sub­
stantial rate regulat ion, free from the petty complexities 
surrounding the effort to regulate ra tes by those who cannot 
possibly have the fa miliari ty with them which comes only 
through the exper iences of operation . 

Let our stand be th is, that men will not work as men 
must wo rk in public uti lity ventures without the expectation 
of libera l rewa rds; that we prefer to have the upper 
limit of these rewards made definit e rather than to be con­
tinually in content ion with public authoriti es because they 
are indefinite and, before giving up the convenience of 
the modern share capital company with bonus stocks, let 
us demand that something better shall be contrived by vir­
tue of which it wi ll be possible, as it will also be desirable, 
to represent capital in any capacity either separately or com­
bined. And if finally the public rules against liberal re­
wa rds, and also aga inst convenient methods for their dis­
tribution, let all of us, as citizens, recognize that such ruling 
must inevitably result in making the strong stronger, the 
weak weaker. Every new construction must then be but 
an extension of an old and prosperous company. 

In a rigid regime of 6 per cent there is no place for. the 
da r ing promoter who ri sks all to gain or lose much. And I 
venture to say that when hi s voice shall no more be heard 
in the land many there will be to deplore his departure. 
Good and bad he is, like prophets and presidents, like winds· 
and waves, like dogs and drinks, but in the main, whether 
dreaming a t ranscontinental line or a modest intervillage 
trolley, he is a true empire builder, personification of the 
hope aid vigo r of our race.' H e is the Ponce de Leon of 
commercia l progress. He ventures into a thousand hard­
ships, makes a thousand discoveries, while seeking a peren-" 
nial spring whence shall flow rejuvenating streams watering 
the stock born of his undying hope and his prophetic vision. 
T he source of the stream indeed is ours, but 'tis he who 
discovers it. Let him bottle-it legally; let him sell it ,under 
the pure-food law, specifying its contents-giving a .state­
ment of what is in it. He can then go to a person and say : 
"There you a re; there are the. facts . . This paper repre­
sents money .. ,-T hi s paper represents wor~.~• And; after 
all , what is capital but the fruit of .work performed yester­
day? Let the work of to-day and to-morrow also be 
watered into fruit. 
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Overhead Charges* 
.., /\ Disc11ssi~\n. ,o:( the Elements of Value ~f a N c?~1-Physical Nature ,vhich Are P1:uperly Included in the Appraisal of a 

Public Utility Property 

JlY P ROF. MORT I MER E. COOLEY, DEAN OF THE UN I VERSITY OF MI Cll I< ;AN 

In the valuation of the property of public service cor­
porations aggregating $I,I oo,ooo,ooo, I have had the honor 
to serve both the public and the corporation. By fa r the 
greater pa rt of my work a long these lines has been done 
for the public ; and having in the beginning and for about 
seven years worked exclusively for the public I naturally 
approached the problems from the side of the public and, 
it might be said, as against the corporation. It very soon 
became apparent, however, that either the contentions of 
the corporation were sadly a t variance with the facts or the 
public was densely ignorant of the true state of affairs; 
and henceforth the ·real problem was to discover as nearly 
as might be the common ground upon which there could be 
no serious disagreement. 

It must be said at the out set that the r esponsibili ty fo r 
misunderstanding rested la rgely if not wholly with th e 
corporations. Their business is of a technical charac ter 
and not readily understood by the layman without explana­
tion, and the corporation official had not in the past fe lt 
called upon to make explanations, at least not of the kind 
inspiring confidence in the public mind. This is now seen 
to be true, and while not too late for correction the fa ilure 
to comprehend its importance, even its necessity, a t an 
earlier date has led to the very serious controversies of to­
day, wars they might be called, between the public and the 
public service corporation. The public is fighting for what 
it honestly believes its rights and the public service cor­
poration is fighting for existence. 

Setting aside the mistake which has been made in the 
past of keeping the affairs of the corporation in a sealed 
book, any fair-minded man who will make a study of the 
problem with all the information now available must in­
evitably reach the conclusion that the present attitude of 
the public toward the public service corporation is as much 
at fault and quite as blamable as was the secretiveness of 
the corporations in the past. The public, slow to wrath, is 
a mighty force when once aroused and can no more be 
resisted than the ocean tide. It, however, reaches its height 
and begins to ebb in due course, and it remains to be seen 
whether in the future we shall profit by the experience we 
are now having and establish conditions far more stabl e, 
so stable in fact that a similar situation cannot again arise. 
Much swifter progress could be made in bringing the war 
to an end if the fight could be carried on by the master 
minds on both sides. History r eveals that unfortunately 
that is not the way wars are conducted. P olitics has pro­
longed many a war and delayed the re-establishment of 
peaceful conditions after the war itself was ended. The 
political charlatan thrives at such times and seeks to main­
tain the conditions necessary to his nefarious existence. 
But he is not the only parasite ; there is also the unprin­
cipled expert, scientific ex pert he calls himself, whose ex­
pertness lies in being able to set up an array of figur es in 
apparent proof of any result desired or required of him 
by his boss. If anything he is more dangerous than his 
boss, because his weapons are figures juggl ed to suit his 
purpose, and only to be refuted by an expert on the other 
side, who, how.ever honest he may be, is sure to be con-
sidered by the partisan equally unprincipled. 1 • 

OPPORTUNITY FOR THE ACCOUNTANTS A ND ENGI NEERS 

T he real fo rces effective to end ·this conflict between th e 

* Abstract of pape r read before the American Electric R ail wa; ' Ac­
countants' Assoc ia tion, Atlantic City, N. J., Oct. 9- 13, 1911. 

puLlic and the puLlic service corporation ar e the account­
ants and the engineers-not to end it, perhaps, but to point 
the way so that the man who really desires to be fa ir 
may have Lefore him the fac ts upon which to base his 
j udgment. T he puL lic as a whole is honest and fa ir- it is 
only individuals who are di shonest and unfa ir-and once 
the ignorance of the public has been dispell ed the true ancl 
correct solution wi ll be in sight. But the engineer and the 
accountant, whil e in the main honest enough, a re not to 
escape r esponsibil ity in some measure for their ignorance. 

T he engineer has not always dared to tell the whole truth, 
fea ring it would not be believed, and that hi s r eputation 
would thereLy suffer. He has therefore told but a part of 
t he truth, and now when the necessi ty for the whole truth is 
imperative his task is much increased, he being obliged to 
explain hi s ea rlier position. ln many, and it is to be hoped 
in most, cases this earlier position of the engineer was due 
to ignorance of the real facts, or more likely to knowledge 
of only a pa rt of the facts. I t is only comparat ively recently 
tha t the enginee r has been call ed upon to work with the 
accountant and the fi nancier in the development of a ll the 
facts in the creation of the property of a public utility cor­
poration. I s it t herefore to be wondered at that the public 
has r emained in ignorance? 

T he accountant's share of the responsibility cannot be 
said to be due to ignorance or to any fea r that his reputa­
tion might suffer from a disclosure of all the facts. It is 
repugnant to the average mind to wrestl e with the mass of 
figures required in setting up the detail s of accounts. It 
should be possibl e fo r the man of average in tell igence to 
enter an account and find there the essential things requi red 
in comprehending the cost and the value of a proper ty and 
the expenses of operating and maintaining it . It should 
not be necessa ry fo r an expert accountant to spend months 
digging through ·accounts fo r the necessary data upon which 
to base costs and values. T his cr itic ism does not bear to­
day with the fo rce it did in earlier yea rs, because of th e 
study and effort on the part of accountants for a number 
of years past to devise methods or systems of accounting 
which wi ll affo rd almost at a glance any pa rt icula r kind of 
information des ired. T he accountant has rather been the 
custodian of facts, the keeper of the storehouse as it were, 
but now he must perform the addit ional task of preparing 
the fact s fo r consumption. T he fact s required by the public 
at this t ime a re in themselves simple enough ; the difficulty 
lies in devising means to disclose them so that they can be 
easily comprehended. 

APPRA I SALS OF PROPERT_Y 

T he public desiring to in form itself as to the cost and 
value of a public utility property requires an apprai sal to be 
made, that be ing the simple and obvious way to go about 
it. P rior to 1900 the principal appraisals of th is class of 
property were of water-wo rks. In practically all cases this 
investigat ion was made to discover the valu e of the plant 
with a view to taking it over from priva te to municipal 
ownership, the condit ion for the transfer being usua lly set 
up in the fra nchise. T hese appraisal s were usually made by 
engineers, it being customa ry for the municipality and the 
company each to choose one or two and these to choose 
another who should act as chairman and cast the deciding 
vote in case of a tie. All too frequently the apprai sers 
entered upon their ·work as advocates, each for the side 
choosing him, and the apprai sal became a controversy, 
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which had fina lly to be settled in the courts. The decisions 
handed down have become the law of the la nd which, while 
a lrhost wonderfully good in the majority of cases, is not 
altogether applicable as precedents' to many of the cases 
arising t'o-day. 11 :· - ' 1•~ 1 • 

T he chief object in 'those days was to a rrive at the value 
of the property, which included the so-called "going value" 
of the property. "Goodwill" was another element con­
sidered. But to-day, and since 1900, appraisals a re made 
not alone to discover the value of the property, but the cost 
as well. The appraisal to-day is not so much for the purpose 
of trat1sferring the property from private to municipal 
ownership, although that is the alleged obj ect in a few cases, 
but for the purpose of taxation and rate making and to 
determine the extent to which the issuance of secu riti es can 
be authorized. Obviously it is to the interest of the cor­
poration to have a low value for taxation and a high cost 
for rate making and the issuance of securities. But of 
course both cannGt be had except as the facts justify them. 
And right there is the first obstacle encountered by the 
public and the corporation in coming to an understanding. 
The public fails to see any difference between the cost and 
the value and argues, not without some show of reason, 
that if the property has a certain value for taxation it surely 
ought not to be different for rate making and the issuance 
of secu rities. The fact that the corporation fights to keep 
its figures down in the one case and up in th e oth er no doubt 
contributes in no small degree to the at titude of the public 
toward it. It is, therefore, important to discover first if 
there can justly be any difference in the two cases and, 
second , if so, to what extent can such differences prope rly 
exist. 

·I t is no t so much my purpose in what fo ll ows to say what 
ou~ht or ought not to be done as to indicate the things 
which must receive consideration in determining what ought 
or ought not to be done. T he average individual thinks of 
the value of a public utility property as consisting merelv 
of the things which can be found and inventoried; in othe

0

r 
words , he thinks of the value as being made up of the phys­
ical elements only. For many it is quite a long step to add 
any intangible clements or to consider the capacity of the 
property to earn a return on the investment. T he farme r, 
for instance, in placing a value on hi s land unconsciouslv 
considers how much of the different things can be raised, 
the fir~t element of value being its earning capacity. Then 
he considers the physical structures, house, barns, fences, 
drainage equipment and :,tock and other things which he has 
had tn add from time to time, and for \\"hich he !~as had to 
invest capi tal in one form or another. I venture to say 
that if a complete ana lysis of a farming property could b·e 
had, starting from the beginning, most if not all of the 
elements, or their equ ivalents, would be found the same as 
in a public uti lity property. The first thing, therefore, is to 
rea li ze that the value of such a property does not lie in the 
physical elements alone, independent of their earning ca­
pacity. 

POil\"T OF \ 'IE\\' OF THE UTILITY 

It aids materially in one's quickness of understanding to 
assume one's self to be th e corporation and then to take 
the steps successively as they come in building up the prop• 
erty, putting it into operation and carrying it along tmtil it 
becomes self-sustaining. One readily comprehends the out­
lay necessary to acquire the rails, the ties, the overhead 
work and th e power plants and the labor involved in their 
installation. One does not , however, so readily comprehend 
the othe_r outlays which, although they are not seen as tan­
gible elements, a re just as much present as the tangible 
elements themselves. T hese other out lays are in general 
grouped under the name of "overhead charges." The term 
is somewhat elastic; its scope will be g reater or less, de­
pending on the extent to which certain charges are consid­
ered as a part of the physical structure it self. For instance, 
the elements of contingencies and contractors' profits, if not 

included in the cost of the physical structure itself, would 
have to be considered as overhead charges; both are present 
and must appear in the cost somewhere. The practice of 
valuators is not uniform, some preferring to include those 
two ·ritems in the -c cost of the physical structure and others 
to separate r them and add them as a percentage. Occasion­
ally an appraisal has been made with no separate charge 
appearing to cover contractors' profits, but in such cases 
the unit costs have -included them ov the items have been 
taken from the contracts awarded on bids invited for the 
work. The contractor's bid includes, of course, both his 
a llowance for contingencies and for profits. 

A usual allowance for contractors' profits is 10 per cent 
on the cost of the work. The item of contingencies varies 
with the nature of the work. There should, indeed, be two 
items of contingencies, one a construction charge, the other 
an inventory charge. T he former may vary in an inventory 
fro m I per cent to 2 per cent to as much as 20 per ce!}t or 
25 per cent. An example of a low percentage for this item 
might be found in the cost of a power unit the contract for 
which call s for the unit completely installed and operated 
for a time before acceptance, but in such a case the contract 
price includes a liberal charge for contingencies, as no con­
t ractor would think of undertaking the work without pro­
tecting himself against unforeseen expenses incident to such 
work. The same thing is true in the case of cars which are 
delivered on a contract. An example of the higher percent­
age may be fo und in a founda tion or in a job of piping or 
sta tion wiring. Making due allowance for varying condi­
tions, an average charge of 5 per cent on the cost of all 
items to cover construction contingencies is as low as it is 
safe to go. In the same way and for similar reasons an­
oth er 5 per cent should be added to cover inventory con­
tingencie s, making a total charge of 10 per cent for con­
tingencies. 

It has been frequently a rgued that little or no allowance 
should be made to cover omissions from the inventory, the 
reason given being that the work has been done and all the 
items can be found and listed. But such is not true in fact. 
\ i\Then the costs were figured in the first place complete plans 
and specifications we re available, and quantities could be 
taken off and the difficulties of construction studied in detail. 
In making the inventory almost always no plans and speci­
fications a re avai lable and there can be no comprehensive 
study from the work as done which wi ll lead to the results 
obtained from a study of the plans without a liberal al­
lowance to cove r contingencies. Indeed, it frequently has 
been found desirable if not necessary to recreate the plans 
from the work as done before undertaking to value the 
structure. N umerous instances might be cited to show that 
even a total of Io per cent was an insufficient allowance 
to cover all kinds of contingencies. The use of a smaller 
percentage can be justified only when the unit costs have 
been determined from similar plants the actual costs of 
which were known, and in such cases the contingency item 
or a part of it wi ll be found in the unit costs themselves. 
But even when the unit costs are such as to cover con­
st ruction contingenci es there remains the inventory con­
tingency which must be added to complete the cost of the 
physical structure as it is li sted in the inventory. 

The charge for enginee ring likewise is a desirable item. 
Engineering usually covers the making of surveys, plans, 
specifications and estimates, inspection of materials and the 
supervision of actual construction work as it progresses. 
There should be added a charge for engineering in connec­
tion with each general item of the inventory which, depend­
ing on the nature of the work, ·may vary from I per cent 
to 2 per cent up to 10 per cent and even more. Then there 
should be added to the cost of construction a general item 
of 2 per cent or more to cover engineering not assignable 
to individual parts of the inventory. The total charge 1for 
engineering will in some localities not exceed 4 per cent 
or 5 per cent, but in other localities it will go much higher. 
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Many of the ea rlier appra isa ls went no furth er th an to 
include the cost as determined from an inventory, to which 

. was added an a llowance for contingencies and eng ineering 
T he depreciation o f the physical elements due to wea r and 
exposure to the elements was then determined usually by 
assigning to each element a li fe and considering its age at 
the time o f the appraisa l. Th e re sult thus obtained was 
called the physical value of the plant, and to this we re added 
any "going value," if it could be determined, and sometim es 
another va lue, that of "good will." The appraisal was th en 
considered complete. vVhile such a value, an approxima­
tion at best, might have sufficed in the older days of libe ral 
dividends and little or no scrutiny of the affai r s o f a cor­
poration, it in no w ay meet s the condi tions as they exist in 
these days of public demand. T he public se rvic e corpora­
tion is no longer free to do merely the things wh ich it s 
management consider s advantageous to do from t he stand­
point of insuring di vidends. It is compelled to do thin gs 
which involved ex penses of such va riety and magnitude that 
in some cases. not only a r e th e profit s r educed to a point of 
practically n o dividends, but th er e a r e insufficien t net earn­
ings to pay the interest on the bonded debt. It is this condi­
tion of things which r ender s it a ll- im portant both for th e 
public and the corpora ti ons that the elements of cost a nd o f 
value in a public utility property be made perfectly clear. 
This is the great problem of the day and it is a ll-importan t 
in that it affects the li fe itself of the public ut ili ty. l t is 
equally important whether the utili ty be owned a nd operated 
by a municipal ity or by a corporat ion. T he public service 
corporation is but the ag ent or ser vant of th e mun icipality, 
and what a ffec ts on e mu st of course affect the oth er. 

FULL UNDERSTANDIN G REQ U IRED 

The fir s t thin g n ecessary, therefore, fo r the man who 
would attempt to regulate the con duct of hi s agent or ser v­
ant is to full y unde rsta nd what is r equir ed of h im. I f a 
man has been successful in h is own business it was due t o 
careful study and a mastery of detail s. It passes compre­
hension th at such a man should assum e to direct or control 
a business about w hich he ha s but a smattering of r eal 
knowl edge. If every man would apply or allow to be ap­
plied to a public utili ty th e same principles w hich he ap­
plies to th e conduct of his own affairs ther e would be little 
to complain of. vVhat, then, are the th ings which th e 
honest man should understand if h e is to act w isely in the 
r egula t ion of a public uti lity? L et tha t man put himself in 
the place of th e public service corporation an d see fo r him­
self the th ings it would be nec essary to do. Imagine that 
he sta r ts a t th e beginning. He is an active, perhaps a 
promin ent, man in hi s community. He conceives th at an 
electric stree t ra ilway system would be a good thing for th e 
commun ity. · He ta lks it over with some of h is fri ends, the 
matter is carefully canvassed and the public sounded to di s­
cover wheth er th ere is any r eal demand fo r st r eet car s. 
T his may h ave taken several months, and r equired consid­
erable t ime to be given to th e pro j ect either by th e man 
himself or some one em ployed fo r the purpose. T hu s is a 
prelimin ar y expense incur red. 

It h aving been dete rm ined that a street car system is 
desirable in the in te r ests of the pub li c, it s promoter s mu st 
consider wh ether it would be desirable in the interests of 
the ma n w ho h a s. money t o invest. T ha t is settled at once 
by the rate of r eturn likely to be rea lized by the investment. 
S uch a ra te mu st be sufficiently attr active to divert mon ey 
from other ch ann els, and moreover the r a te m ust be suffi­
cient to meet a ny additiona l hazard not encountered in the 
ordina ry channels of inve stment . A careful study must 
then be made of the routes, the necessary su rveys a nd gen­
eral plans wor]\ed out p reparatory to obta~n,ing a franch ise. 
Thus a fur.\her item of expense is incu r red. T he franch ise 
being obtained, it i~ necessary to obta in consent from ,prop­
erty own er s, which may be a ve ry h eavy item of expense. 
All o f this work may have taken a year or several yea rs 

l t is the development period o f th e project and all items of 
expense legitima tely incurred a r e proper elements of cos t 
to be charged to th e property. Such items o f expense do 
not appea r in the inventory of phys ical elements of a prop­
er ty, and th ey a re th ere fore a n ove r head cha r ge. T he ex­
tent of thi s cha rge necessari ly va ries. g r eat ly w ith the 
locality. Prope rty consents a lone have been fou nd in some 
loca lities to run as high as $ 2.50 per front foot ; in such a 
case the prelimina ry or development charge might easi ly 
r each $20,000 or $30,0 00 per mile, w hich wou ld represent 
a percentage quite beyond beli ef by the a verage ma n. It 
is not yet pract icable in most cases to separate the item of 
t he development period so as to di scover whether it 
m ight fair ly be represented by a percentage of th e cost 
varyin g bet ween any definit e lim its. T h is item is altogeth er 
too freq uently ignored even by experienced appra ise rs; ot 
i f not ignored it is included in the item o f organiz ati on 
expenses, w hich item also frequently includes legal ex­
pe nses. W h en so inc luded the combined items may vary 
from 2¼ per cent to 5 per cen t and more, depending on 
locali ty. 

T he items of insura nce , both fir e and casua lty, are now 
quit e gene ra lly recognized as proper cha rges, the a mount 
va rying usually from one-half of I per cent to I per cent. 

I n terest du ring const ruction curiously enough does n ot 
appea r to have been thought of in th e earlier days of 
apprai sa ls, but the ma n o f business knows without any 
argument that money cannot be bor rowed without inter est . 
T h e only question is on the time it should run. S ix per 
cent is accepted ordinarily as the rate, and the time is on e­
ha lf the construction period. I f, th erefore, th e construction 
period be one year the rate would be 3 per cent of the total 
amount expended, assuming that th e expend itures sta r t 
from zero and mount uniformly to the total at the end of 
the yea r. The con struction period in a street ra ilway sys­
tem is ordin a ri ly taken as the t ime r equir ed to complete th e 
pow er pl ant . T his in a plant of a ny magnitude may be 
from two to three yea r s. A long with inter es t the taxes 
mu st be included or set up sepa rately, and it should not be 
fo rgotten that the interest item mu st also include the inter­
est on the expenses incurred during th e deve lopment period. 
T hu s in a plant in a large city th e inte rest charge might 
easily reach 9 per cent or IO pe r cen t. 

---➔••·-----

THE EFFECT OF ELECTRIC RAILWAY OPERATION ON 
TAXABLE CITY PROPERTY * 

RY P • .\ UL W I X SOR, CHIEF ENGINEER l\IOTI\'E POWER & ROLLING 

STOC K , BOSTON ELEVATED RAILWAY 

E lec tric ra ilways a r e a lm ost ahvays bui lt on one of two 
theories. T he first is that the city in which they operate 
shou ld be built up so lid ly and th at the least mileage should 
be operated for the largest poss ible r evenu e, no extension 
being built unti l the company can fo resee a t least operating 
expenses and bond inter est. T hi s type of road increases 
th e ,,alue of tax able property in the busin ess part of the 
city materially, but does n ot assist much in th e develop­
ment of the city as a wh ole, pa r ticula rly a long attractive 
lines. It encourages high blocks, tenement houses and the 
accompanying drawbacks that th ese er ections· a lways br ing. 

T he other policy is t o build lines into new terri to rv ahead 
of the population, the reby largely increas ing th e are-a avail­
able for homes and very g reatly increasing the va lue of 
outside property. The electric ra ilways of the ci ty of Los 
Angeles have been managed in this second method. T hi s 
policy ha s tended to equali ze taxation by very g rea tly in, 
creasing the v:a lue of property which ordinarily is just out~ 
side the city limits and en j oys most of the advantages of a 
city w ithout , shar in g its burdens. , 

Speaking 'of conditions in the city q f Los A ngeles, which 

*P nper rearl at the conve,;tion of the .\1neric~n Electric Rail way .Asso­
ciati on , At lantic City, N. J. 
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had the pleasure of visiting two years ago in company 
with your then president, Mr. Shaw, and a large number of 
ot her electric railway men from the East, there are cases 
there in which the asses.sed value of the property increased 
ten fo ld very soon after the construction of an e lectric line, 
and the opening of this undeveloped territory has given the 
laboring men an opportunity to purchase homes at reason­
able prices. These homes are bui lt on ample-sized lots, 
with lawns and gardens, and with plenty of fresh air for 
the children. The result has had a markedly beneficial 
effect upon the city's condition, in that where a man 
acquires hi s own home and becomes a taxpayer he naturally 
becomes interested in the welfare of that city, whereas in 
cit ies where tenement districts predominate unsatisfactory 
socia l conditions a re usually found. What does the average 
man care about the upbuilding of a community in which he 
has no permanent interest ? To some extent a lso these con­
ditions are the solution of industrial freedom. It is much 
more difficult to persuade the laboring man owning his own 
home to join in strikes- or to be led to destroy property. 

Of the benefits derived by the city through increased 
valuation of property owing to street rai lway extensions, 
the ci ty of Los A ngeles affords a striking example. In a 
ce rta in district in tha t city, the assessed value of the prop­
erty befo re the railway extension was made was $120,000, 
whereas within three yea rs afte r the railway company had 
e xtended its line in to this te rri tory the assessed valuation 
·was rai sed to nearly $2,600,000. T hi s certainly should 
:Show th at elect ric railway faci lities a re very beneficial to 
Jaxahle city property. 

T he fir st policy of ra il way construction, outlined in the 
first part of this paper, tends to immediate earning power 
for the company ancl consequent dividends. The effect of 
the second policy is to create a much more attractive city 
than could be possible in congested territory. The builder 
uncler the fir st system obtains a more inmiediate monetary 
benefit from hi s inves tment; the builder under the second 
system has the sat isfaction of developing a larger prop­
e.rty. The experienc e in the c ity of Los A ngeles has been 
that the suburb s ha ve cl eveloped rapidly; real estate in 
the central portion of the city has a lso increased in value 
but in a less marked degree. 

------·♦·.._---

CAR METERS IN CAPE TOWN 

In a paper presented before the Institution of Civil E n­
gineers, London, E ng., by Alfred Sharman Giles, on ''Tram­
car l'.1eters and th e Economical Results of Their Adoption 
on a Tramway System," the author described the benefits 
which had been obtained by installing recording wattmeters 
on the cars of the Cape Town tramway system. 

From records taken over the tramway system prior to 
fitting a ll the cars with meters it was ascertained that the 
sa me car, driven under exactly similar conditions over the 
same route, showed a difference of 40 per cent in the 
amount of elect rical energy used by one motorman and 
ano ther. In order to determine the waste of elect rical 
energy which may take place some tests were made on a 
portion of a route in Cape Town where in a distance of 
4383 ft. the line ri ses 306 ft. The test car weighed 22, I 74 
lb., and together with motormen and observers was reck­
oned for easy calculation as 9.9 tons. It was fitt ed with 
four recording instruments, namely, wattmeter, ammeter, 
voltmeter and speed indicator, the last three being specially 
arrangecl to pass 5 in. of chart per minute. 

The car was driven up the hill without a stop, slowing 
down only on entering and leaving the three passing sidings 
and a 37-ft. curve. The energy used was ·,3.75 kw-hours. 
To illustrate the effect of passenger stops, the car was then 
driveA up the hill, stopping a t fixed halting places, each 
stop being made for five seconds. The energy consumed 
was then 4.25 kw-hours. The stopping, therefore, accounted 

for 11.76 per cent of the total energy required to run the 
car up this grade. 

T he effec t of faulty starting and acceleration is shown 
in the fo llowing table : 

Average power used, horse-power .......•• ..•...• 
Average loss in power, horse-power .......... .... . 
Consumpti on, watt-hours ..... .. ............• , ; ....• 
Energy wasted, per cent. ........................ . 
Time to bring controller to fu ll parallel, seconds ... . 
Maximum current, amperes .... ... .... .... ... ...... . 
Pressure drop during acceleration, volts ...... , .•... 

Faulty 
Start. 
84.3 
10.2 
314 
14 

4 
232 

85 

Co~rect'" • 
Start, 
74.1 

276 

9 
ISO 
65 

It will be seen, therefore, that 14 per cent of the energy 
required for starting can be wasted by faulty acceleration. 

The effect of the personal element in car operation was 
illustrated very well from some results obtained over the 
\Vynberg section of the tramways. The energy consumed 
was averaged over one week for ten different motormen; 
when · the figures ranged from a minimum of 1.2 kw-hours 
to 1.67 kw-hours per car mile. 

About one and one-half years ago, in order to encourage 
economical operation, a bonus system was instituted for 
the motormen. It has met with some success, although 
there is room for still further improvement. For each sec­
tion of the tramway system a reasonable kw-hour figure 
per car mile is fi xed, and all men averaging this figure 
during the week receive a bonus of 2s. 6d. ( 60 cents). A 
careful log of the daily meter readings and mileage run 
is kept, together with the name of the motorman working 
the car. Two or more men may run the car during the 
day; the figures , mileage and meter readings a re kJpt dis­
tinct, and at the end of the week are totaled up in the 
power-readings book. A list is posted each week showing 
the results o f each man. 

In Cape Town the installation of meters on all cars has 
had a marked effect on the power generated and the main­
tenance costs of the equipments. To take a few items, the 
average lives of va rious parts were increased as follows : 

Before Meters 

Average li fe of armature bearings ........... . 
.\verage life of motor pinions .......... ...... . 
Average life of axle bearings .......•.. ....... 
Average life of car wheels .....•............. 
Expenditu res on brakes hoes .... .............. . 
. -\verage po"er used over a period of 12 months, 

kw-hour per car mile ........ . ............ . . 

Were After Meters 
Adopted. Were Installed. 

Miles. Miles. 
23,450 33,766 
27,883 31,916 
58,7 so 92,333 
45,833 55,833 

£332 £ 196 

1.814 1.546 

There was thus a saving of 41 per cent in the expenditure 
on brakes and a saving of 14.77 per cent in the average 
power used. 

In addition, such items as the armature windings and 
field coils of the motors are not subject to such heavy cur­
rent and high temperatures, with the consequent effect that 
their life is considerably prolonged, and the saving in main-• 
tenance cost of these items in the present case is approxi­
mately 33 per cent. 

The wear and tear of permanent way with more gradual 
starting and stopping is a lso prolonged. 

Some interesting efficiency calculations were made from 
the results obtained on the test hill. From the meter read­
ings the average electrical power taken during the non­
stop trial run was 54.83 hp. The theoretical power required 
to overcome rolling resistance, gradient and air resistance 
was calculated to average 44.81 hp at 9 m.p.h.* The over-all 
efficiency,· therefore, is 81.72 per cent, the losses being 
accounted for in the motors and gears and slip of wheels. 
These losses are very moderate considering that the motors 
are of a type ( GE-1000) designed about sixteen years ago. 
For these series-wound traction motors. at what is called 
half-speed, i. e .. the motors on the cars being in full series 
at 250 volts, the efficiency would be about 75.3 per cent. 
r n full parallel at 506' volts the efficiency would be about 
81.5 per cent,' including 'gear losses. " 

. 1 - . i 

* In these calculations the rollin~-resistance was taken at 30 lb. per 
ton, and the air-resistance allowed for was 0.0017 V• lb. per square 
foot, V being the speed in miles per hour. 
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HOOSAC TUNNEL SINGLE-PHASE LOCOMOTIVES 

T he Boston & Maine Railroad Company has had in serv­
ice since the latter part of May five vVestinghouse ~ingle­
phase locomotives for freight and passenger service a t the 
newly electrified Hoosac Tunnel, which was described in 
the ELECTRIC RAILWAY JOURNAL for July r, r9rr. One of 
these locomotives hauls each train and its steam locomotive 
with banked fire through the tunnel. This practically elimi­
nates the obnoxious steam, smoke and gases incidental to 
steam operation. These locomotives have four geared mo­
tors, twelve wheels, and are designed for operation under 
an r r,ooo-volt trolley wire. Two are used for heavy freight 
service and the remainin g three for combination passenger 
and light freight service . 
. The electrified zone extends from Hoosac Tunnel Sta­
tion, Mass., to North Adams, Mass., a distance of 7.92 
miles, of which 4.75 miles are within the tunnel. T he 
central zone of the tunnel has an almost level track 1200 ft. 
in length, with an ascending 0.5 per cent grade up to this 
level track from both the east and west portals. The pas­
senger locomotives were designed to handle trains having 
a maximum weight of 730 tons, inclusive of steam and 
electric locomotives, and to maintain a schedule time of 
fourteen minutes between East Portal, Mass., and North 
Adams, Mass. The locoinotives for fr eight service were 

Nol 
£NO 

they are outside of the wheels. These frames a re joined 
at each end by a cast-steel box section girder of suffici ent 
strength to care for the stresses involved in bumping in 
freight service. T he bumper gird-er at each , end of th e 

~ 

,~),"" . . 

,l . 

\ ~ ,:~:-- ~ (;-~ 
·~~ r' .. 

Hoosac Locomotive-Interior and Exterior of Gear Center 

locomotive is equipped with an M. C. B. coupler mounted 
with a vVestinghouse friction draft gear. 

The adj acent bumper girders at the mid-length of the 
locomotive are joined by a drawbar. with a pin connection 
at each end. The eye in this bar is. elongated at one end 

l 

342 / Mi 
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Hoosac Locomotive-Longitudinal Section and Principal Dimensions 

built to handle heavy freight trains having a maximum 
weight of 2000 tons, including both steam and electric 
locomotives, and are required to accelerate this tonnage on 
the 0.5 per cent grade in the tunnel. 

The under running gear consists of two massive trucks, 

and the length of the bar is so arranged that it is impossible 
for the bar to be subjected to compression under severe 
bumping conditions. The three wheels on each side of each 
truck are equalized together. The longitudinal stability of 
the trucks is provided by the method of mounting the cab. 

-~ 

H oosac Locomotive-View of Trucks and Single-Phase Motors 
. : 

known as 2-4-0 articulated trucks <!-nd fitted with ,63-in. 
wheels. Each truck has two driving axles constituting a 
rigid wheel base of 7 ft. and a pilot axle af ranged to \ wing 
radially. The truck side frames follow the general design 
of the cast-steel frames for steam locomotives, except that 

The cab is supported by eight spring-loaded friction plates, 
two plates res ting on each end of each truck. This relieves 
the truck center pins of all the weight. Th is method of 
supporting the cab interposes two sets . of springs in series 
between the rail and th e cab and gives an exceptionally 
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easy riding cab. To relieve the cab from possible pulling 
and bumping strains the center pin of one truck is arranged 
with longitudinal clearance. This truck can not only rotate, 
but can also move longitudinally relative to the cab. 

In the interior of the cab a l~ng raised· <leek is built 
a long the center line which covers the motors and serves 
as a stand upon which the control apparatus is erected. 

H oosac L ocomotive-Pair o f Driving Wheels 

The central arrangement of the equipment, with the nu­
merous side windows, a fford s excellent light and ample 
room for inspection and overhauling. 

Each motor is bolted rigidly to cast-steel cross ties, and 
the weight o f the motor is thus ca rried on the main semi-

Hoosac Locomotive-Gear Rim and Flange 

elliptic springs. The detail of this mountin g is such that 
the motor can be lifted from the truck frame by a crane, 
after the cab has been removed, or · the "motor can be 
dropped into an overhauling pit when the trucks a re in 
positio'n under the cab. This method of mbunting gives 
the highest center of g ravity possible with a motor con­
nected to the axle by single reduction gearing. It is par-

ticularly advantageous for locomotives that operate over 
tracks which are occasionally submerged. 

Each end of the motor armature shaft has a solid pinion 
which meshes with a gear having a rim that is ·fl·exibly con­
nected ' tc5;, the· 1 ·center. 1~he gear centers are -,nounted" bfl • 
opposite ends of a hollow axle or quill which surrounds 
the wheel axle with a I ¼ -in. radial clearance between the 
inner and outer axles. The gear center is equipped with six 
arms arranged alternately with the wheel spokes. One end 
of each arm is bolted to one end of a helical spring and 
the other end is bolted to the wheel spoke. This spring is. 
of sufficient flexibility to allow each wheel complete indi­
vidual freedom in negotiating track inequalities. 

The total weight of each locomotive is 260,000 lb., of 
which about 48,000 lb. is supported by each driving axle and 
about 34,000 lb. on each idle axle. The gear ratio for the 
three freight locomotives is 22 :91 and for the two combina­
tion freight and passenger locomotives is 34 :79. Each loco­
motive is equipped with four 315-hp air-cooled No. 403-A 
motors and with non-automatic unit switch control. The 
freight locomotives have a continuous tractive effort of 
21,000 lb. at 21 m.p.h. and the passenger locomotives have­
a continuous tractive effort of 12,000 lb. at 37.5 m.p.h. 

----·♦·---

SHU-STEEL CARS FOR HOUSTON, TEX. 

T he accompanying illustrations show one of the five 
semi-steel motor cars r ecently shipped to the Houston Elec­
tric Company by the St. Louis Car Company. The same­
builder has a lso furni shed ten tra iler cars which are of 
the same design except fo r the door a rrangement in the 
vest ibule. This type of car was des igned by C. 0. Birney 
for the Stone & \Vebs ter Management A ssociation, which 
organization, the car builder s tates, has made it the stand­
ard city car for a ll of its properti es. The principal features 
of this car a re the semi-steel construction, which gives 
durability and light weight, the liberal inside dimensions, 
\\"hich help to make the cars a iry and cool, and the flat -

Interior of Houston Car 

arch roof. Both types of cars have clam-shell detachable 
hoods and drop platforms. 

} TRA IL CARS 

The front bulkheads on the trailers are of the open · 
type supported on I-in. pipe stanchions, A cross pipe ex­
tends to the corner post on a line with the side window 
rests. The rear bulkhead has doors with a 40-in. opening 
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in the clear. T he front platform is of the inclose<l type 
with the opening an<l step on the right-hand side. This 
opening is 28 in. wide and is provided with a sliding door 
wfiich the motorman operates through a lever without 
leaving his position. T11is sli<ling <loor is of solid mahogany 
with the lower part paneled up solid and the upper part 
fitted with stationary glass. The step is of the folding 
type and works in synchronism with the door. The front 
step is also arranged to work automatically with the back 
step stat ionar.y door. There are nine cross-seats and one 
longitudinal seat per side of car . T he length of the 
cushions on the cross seats is 35 in. 

The side sill angles extend around on the end si ll s in one 
continuous piece and are fastened together with riveted 
steel plates. The cross sills are reinforce<l with steel plate 
and angle . iron and are bolted to the cross sill with carriage 
head bolts. The angles and plates are bolted to the side 
sill angle with countersunk head bolts, having nuts and lock 
washers. T he tie rods have countersunk heads and turn• 
buckles in the center; these are placed at each cross si ll. 
The side si ll fillers are bolted to the side si ll angles. The 
end sills are tenoned into the side fillers and are bolted to 

ALUNDUM-STEEL SAFETY TREAD 

'"Feralun '' is a sa fety tread an<l general abras ive which 
has been perfected by t_he American. A-brasive Metal s Com­
pany, New; York, after three years of se rvice tests. T his 
tread is a combination of iron or steel with alundum, one 
of the strongest and toughest abrasives known. Grains of 
alundum are embodied in and un<ler the surface of the 
metal to obtain a uniformly gritty surface. Plates with 
thi s surface are made in any size, thickness or shape and 
in ribbed or hatched designs. The manufacturer recom­
mends the square hatched surface with scoring extending 
diagona l,ly from the rwsi~g. . The ribbed design is made 
only when it is specially called for, as the company believes 
that any surface with a rib parallel to the nosing on a step 
or stair tread is <langerous, .particularly in catching high 
heels. 

These treads have the anti-slip element in the very edge 
of the step, where people are most likely to place their feet 
when getting off a car or <lescending stairs. The sharp pro­
jecting a lundum grains cut through snow and mu<l and will 
even penetrate a thin coating of ice to bite the soles of a 

Flat-Arch, Semi-Steel Car for Houston, Tex. 

angle iron, reinforce<l at each end with angle iron, which 
is bolted to the side sill filler through the angle iron and 
end sill. 

The trap doors are of T-iron with angle iron braces in 
the center bolted securely to the cross timbers. The plat­
form knee irons are bent to shape. The trolley boards 
extend . the full length of the car and are screwed to the 
ribs. The base blocks are bolted to the trolley boards. The 
ribs a re of oak, set in rubber and fastened to T-i ron posts 
with stove bolts. 

The window rests are copper flashed at the posts and 
fastened to the angle iron with bolts. The upper side and 
end panels are of No. 16 sheet steel lined with agasote on 
the inside. Both the lining and the sill are fastened to the 
post and seat rests with stove bolts and to window rests 
with. screws. The roofing is of agasote molded to shape 
and fitted perfectly to the T-iron and letterboard before 
fastening. All top sashes are stationary in one continuous 
piece. The lower sashes rise 25 in. in the clear. All 
inside finish is solid mahogany. All wiring is placed in 
conduit. 

MOTOR CARS 

The motor cars are 41 ft. long and are of the same gen­
eral construction as the trailers with the exceptions to be 
noted below: 

The front platforms are of the inclosed type with 
the opening step on the right-hand side. At the right-han<l 
opening there are two sets of fo lding doors equipped with 
horn locks and shields. These doors are operated by the 
conductor. The step is stationary. The back platform is 
of the open type. There are eight cross-seats and two 
longitudinal seats per car. 

passenger's shoes. It is a lso asserted that these treads have 
been found more durable than other designs. 

An extremely light but durable form has been developed 
for elect ric car use. \Vhi te oak steps a re employed. A 
''Feralun'' anti-slip nosing piece is placed in an offset ex­
tending along the entire edge 17~ in. wide. Back of this 
nosing piece "Feralun" buttons 1¼ in. in diameter and 
,¼ in. thick are fastened with small brass screws into 
countersunk holes 2 in. on centers. This keeps the buttons 
close enough to prevent any appreciable wear on the woo<l , 
and as their surface is 1/ 32 in. above the wood at all times, 
an efficient anti-slip surface is presented. T he buttons are 
not affected by moi sture. 

This tread is used in many other forms, as in ash and 
coal-conveying pipes and hoppers, crushing-machinery 
plates, grate bars, fire-door liners, floor plates in boi ler 
rooms and for running boar<ls around moving machinery 
where a slip would be dangerous. 

---➔•♦·---

Acting for the board of directors of the Lehigh Valley 
Transit Company, R. P. Stevens purchased from l\fr. Hay, 
of Easton, and the Lehigh Valley :{ational Bank of Bethle­
hem, the property of the Montgomery Traction Company, 
which run s from Norristown to Lansdale. It has a capital 
stock of $250,000 an<l is bonded for a like amount. This 
purchase gives to the Lehigh Valley Transit Company the 
last link for its proposed high-spee<l line from Sixty-ninth 
Street and Market Street, Philadelphia, to Delaware \¥ater 
Gap, a distance of approximately ~oo mil es. The newly 
acquired property wi ll be entirely rebuilt on a high-speed 
basi s from Norristown to North \Vales or Lansdale. 
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LONDON LETTER 

The t enth an nua l confe rence of th e l\l unicip a l Tram ­
w ays Associati on was h eld r ec ently in Gla sgow. The d ele­
ga t es t o the conferen ce and t h,eir fri en d s were r e,ceive d by 
t he L ord P r ovost a n d the convener and m emb er s of t h e 
Gla sgow tramways c ommittee, in t h e city chambers . Aft er 
J. Dalrymp le, genera l manager of th e Gla sg ow Cor porat ion 
Tra mways, presented h is pr esidentia l address, a pap er was 
r ead, "The Common Good of th e City of Gla sgow, I t s 
O rig in, Hist o ry and Present Positi on in Relati on t o t h e 
T r amways U ndertaking," by Councilor \ Valt er Nelson, 
sub-conve n er of t he Glasgow Corp ora tion tramways com­
m ittee. L un cheon was served in th e cit y chamber s. In 
t h e a fternoon a paper was read on "Tramways F ina nces 
an d P o licy,'' by Coun cilor J. H. Rodger s, cha irman of th e 
Newcastl e Corpor ation tramways committee. T hese paper s 
wer e t h en d iscussed an d th e confer ence adjou rned fo r t h e 
day. At th e invitation of th e L or d P rovost a n d t he con­
vener a nd m em ber s of t he Glasgow tramways co mmi t t ee 
a d inn er was g iven in t h e even ing in t h e city chambers 
a t Glasgow to a ll t h e members of t h e co nfe ren ce. The 
LOnfe rence was held a t Newlands Depot on t he second 
day. Af ter m eetings of t h e executive committee a nd the 
managers' sect ion, a paper, "Tramcar l\!Ieters," was read 
by R. G. Cunliffe and J. G. Cunli ffe, technical ass ista n ts of 
t h e Manc hester Corporation Tramways. T. B. Goodyer, 
genera l manager of t h e Croydon Corporation T r amways, 
w ho has r ecen tly issued a long report on t he subject of 
t he use of t ramcar meters on va r ious sys tems, and W. 
Cloug h, general manager of t h e Bury Corporat ion Tram­
ways, discussed th is paper. A repor t, "Tramway Track: 
Met hods of Const ruction and Mai n tenance," wa s read by 
we represen tat ives of t he Glasgow, Manchester and Leeds 
Corporati on t ramways, and a paper was submitted w hich 
gave answe r s to various quest ions w h ic h had been asked 
d iffere n t corporations. After luncheon at Newlands Depot, 
t he a nnual bus iness meeting of the association was held, 
and in t he afternoon a visit to one of Glasgow's beauty 
spo t s, Rouken Glen, was enjoyed by the members of th e 
co nfer ence. The association di nn er was he ld in the even ing 
a t Grosve nor Res tauran t. As usual, t h e last day of the 
con fe r ence was devoted ent irely to p leasure, an excur sio n 
hav ing been arranged to the land of Bur ns. En route 
t hose in attendance we r e en te r ta in ed at lun cheon at t h e 
town ha ll , t he luncheon be in g a cou rtesy exten ded by t h e 
tra m ways com m ittee of Ayr. · 

O ne of t he pape r s pr esented at t h e m eet ing of th e Mun ici­
pa l Assoc iati on d escr ibed t he Ad ki ns-Lewis system of con­
t inu ous t r a nspor t, whic h employs a th r eaded shaft exten d­
ing th roug h out t h e wh ole rou t e a nd rotat ing at constant 
speed. It is in tended with t h is syst em to d r ive a number 
of sm all ca rs by th e shaft. t h e car s a t sta tion s not coming 
entire ly t o rest due to the varying p itch of th e spiral. A t 
stat ions th e car s wou ld t ravel at only 3 m .p.h., t hus enabling 
passenger s t o step off and o n wi th ease. Between s tation s 
t he p itch of the spiral would in cr ease to five o r s ix t im es 
th e p itch a t t h e stat ion s. T he shaft would be d riven by 
elec tric m otor s pl aced at in ter vals of a bout a quar ter of a 
m il e. T h e syst em has been r epo rted up on by H. M. 
Hoba r t , of th e Genera l E lec tri c Com pa ny of Ameri ca. It 
is unders tood that t he Cen tra l London R a ilway is c on­
sidering a plan to adopt t his system to conn ec t on e of it s 
stations and th e s ta ti on of a n oth er t ube which is a few 
hundred yards away. 

The L ondon County Council has b een singularly im­
mune from tramcar accidents, but a serious accident oc­
curred r ecently at New Cro ss, wh en a fo ur-wheel car 
was over turn ed a t a co r n er , with th e result th a t o ne 
per son w as killed and twenty o r thirty were injured. 
Th e Board o f T rade inquiry eli cit ed t he in fo rmati on that 
th e m agn eti c brake an d t h e car gener ally w er e in g ood 
order, and that t h e ra il s seemed to be in g ood condition. 
A t present t he engineerin g staff of the London County 
Council is conducting a n investigation to ascer tain t he 
cause of the accident . London 's m ost serious . t ramway 
accident occurred on High g ate Hi ll , in 1906, but t h e t r am ­
w ay was not at t hat time owned by the L ondon County 
Council. 

With the sanction of th e Board of rrade, the L o ndon 
County Counci l is ,experimen tin g on the E u ston R oad and 

Hampstead route with a train of two car,, to ascertain the 
possibilities of running trail cars in London. Each .of the 
cars used in the experiment is a motor car equipped with 
brakes, but connected for unit operation. If the method 
~s fo ung to .Jte .,sa fe th<:_) s~pct~,9n _9f yth ec~•J?,o,ar.d -.~V;I;'r3de 
1s expected for the use of trail cars when traffic 1s most 
heavy. 

The trackless trolley system at Bradford has proved so 
successful that the tramways committee has decided to 
ext end t h e syst em 11 miles and purchase twelve new cars. 
The route c hosen for the trial extended for 1¼ miles, 
and connected existing sections of th e tramway system. 
It cost £6,000 t o in st all the t ra ckless trolley and supply 
ca rs. The overh ead equip m ent er ec ted for this experi­
ment c ou ld b e u sed sh ould it ever be thought desirable 
to lay rails. T he cost of opera ting the trackless system 
has n ot yet been worked out, but a n estimate which in­
cludes current wages places th e cost at 6½d. per car 
mile. A fter allowing fo r sink in g fund a nd interest the 
cos t am ounts to about 7½ d. p er car mile. One of the 
mos t imp ortant corporations studying the system at present 
is t hat of Oldham, and th e m att er is n ow before the tram­
way s committee. There are two companies in England at 
p r ese n t w hich a re prepared to in s ta ll trackless trolleys, the 
R. E. T . Construction Company, London, w hich installed 
the Brad fo rd and Leeds sys t ems, and Trackless Trolley, 
Ltd., L ondon, w hich is p r epa red to install the Mercedes­
Sto ll sys tem, w hich is a lr eady in successful operation on 
the Contin ent. 

T he t ramways committee of t h e Cardiff Corporation has 
been experimenti ng with a t ran sfer ticket system which 
has proved very succes sful. Mor e than 2,500,000 of these 
ticke ts have be en sold during the y ear, and they have 
h elp ed to increase the r evenu e of the tramway department. 
The committee has also establi shed a tramways parcels 
express ser vice, which is likewise proving a success. Any­
o ne w ho d es ir es to send a par cel ha s to buy a "parcel 
stam p," w hi ch is sold at t h e ra t e of 2d. for 7 lb., 3d. for 
14 lb ., a nd 4d. for 28 lb., b y a d istrict agent. The parcel, 
w ith th e s tamp affixed, is handed to the conductor of a 
car, w h o d elivers it to t h e centra l o ffices , from which it 
is delive r ed by special messen ger . D eliveries are not made 
outside th e c ity boundary o r m or e than half a mile from 
t he t ram lin e. L ette r s, live stock a nd parcels of an objec­
t ion able nature are n ot ca r ried. In surance can also be 
eff ect ed a t a very small r a t e o n parc els up to the value 
of £ 25. P arcels o f g rea ter value than £25 are, however, 
refused . 

D. N. Dunlop, for man y yea rs m a nager of the publishing 
depa rtment of the British Westin gh ous e Company, and 
manager o f t h e sales depar tm ent, ha s been appointed sec­
retary to th e Bri ti sh E lec trica l Manufacturer s and Allied 
Trades Association. A few yea rs ago the National Elec­
trical Ma nufactur ers' Ass ocia tio n was fo rmed, but this asso­
ciati on is t o be r eorgani zed an d is t o have a permanent 
o ffici a l in M r. D unlop, w ith an a dequate staff. Many of 
t he imp ortant manufacturin g companies which held aloof 
from th e o th er as socia t ion have c ome into the reorganized 
assoc ia t ion. 

Th e Gl asgow Corpora tio n is cons idering the con struction 
of several extension s outside th e city. The most important 
o f the extension s ar e t o M ilngavie, Coatbridge and Clarks­
ton. A t a r ecen t meetin g of t h e tramways committee Mr. 
Dalrympl e s tated t ha t the tramways committee and the 
corp ora ti on have hitherto ac t ed on the principle that a 
compl ete tramway syst em cann ot be circumscribed by 
art ific ial boundari es. H e poin ted out that the proposals 
r. ow made would, if carried out, almost complete the 
ori gin al scheme of a comprehen sive tramway system laid 
out by the t ramways committee years ago. In defence of 
th ese out side r ou tes. h e al so s ta ted that the cost of 
operat in g a car out~ide th e city was considerably les s 
than in t he cent ral area. It is only necessary, therefore , 
to .c arry a few passen g ers t o meet the operating expenses. 
H e r eiterated that a Gla sgow tramway system confined en­
tirely .,t o the city w as unthinkable. In conclusion he stated 
t\-l a t if t h e t r amways1 committee and the corporation had 
decided to. con fi_n e th e system within the city boundaries 
the surroundin g communities would long ago have secured 
tramways into the city by private enterprise. 

A. C. s. 
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News of Electric Railways 
Chicago ' Subway i 'Commission Ordinance Modified 

' - t · 

The committee on local tran spo rtation of the City Coun­
ci l of Chicago has m odified th e proposed ordinance to cre­
ate a temp orary subway commi ss ion, and has o rd ered the 
ordinance deferred a nd publi shed. The ordinan ce as re­
vised by th e committee fo ll ows: 

''Section I. There is hereby created a special commi ss ion 
to be known as the Subway Co mmi ss ion of the City of 
Chicago, which sha ll co nsis t of t hree members to be ap­
pointed by the Mayor by and w ith th e approva l a nd con­
firmation of the City Coun cil. T h e m embe r s of sa id com­
mi ssion shall be comp etent and experi enced engineer s. The 
city engineer of Chicago m ay be appointed as o ne of the 
members of said commission. 

"Section 2. Said commissioners s ha ll prepare and submit 
to the City Council plans and spec ifica tion s for t h e con­
struction of a sys tem or systems of underground subways 
and tunnels in and under th e streets, a ll eys and publi c 
grounds of the city, the Chicago Riv er a nd its branches 
and the drainage canal, to be owned by Chicago for the 
operation therein of street railways, includin g elevated rail-
roads. · 

"Section 3 provides for maintenance of an officer a nd 
employment of help. • 

"Section 4 provides a salary of $12,000 a year for each 
commissioner, except the city en g in eer, providing he be a 
commissioner, who would be paid $8,ooo." 

Validity of Ordinance Granting Franchise Sustained 

On September 26, 191 I, the Supreme Court of the State 
of Oklahoma, handed down a decision, upholding the fran­
chise of the Oklahoma Railway, Oklahoma Ci ty, Okla., 
which gives this company an indetermina t e blanket fran­
chise over all streets and alleys in Oklahoma City. 

Thi s company was granted a franchise in 1905 on certain 
street s of Oklahoma City. In 1909 the City Council adopted 
an ordinance extending this franchi se over th e entire city, 
which was ratified by a vote of the qualified electors of 
the city at an election called under th e new initiative and 
referendum law of Oklahoma. The company began con­
struction in one of the principal streets of the city. The 
validity of the franchise was ques tioned in the name of 
abutting property owners. Claim s were made to the court 
that there was no authority of law warranting the enlar ge­
ment of a franchise, and that, as the constitution of Oklahoma 
provided that no franchise should be granted, extended 
or renewed for a longer term than twenty-five years, and 
that as the franchise in question was practically a perpetual 
franchise, an ordinance amending this franchi se ex­
tending it over all of the streets of the city was void. The 
decision of the Supreme Court completely sustains the 
validity of the ordinance of 1909 giving the Oklahoma Rail­
way an indeterminate, blanket franchise over all of the 
streets of Oklahoma City. 

New Rapid Transit Routes Adopted in New York 

The Public Service Commission of the First District of 
New York has adopted new rapid transit routes fo r the 
benefit of Queens. The re solution passed by th e com mi s­
sion must first have the asse nt of the Board of Estimate 
before bids can be asked for their con struction. These new 
routes are part of the tentative plans which were adopted 
some time ago by the commission for laying out a compre­
hensive int erborough system. These routes are in accord­
ance with the pro g ram laid down in the report of June 
5, 19h, of the committee of the Board of Estimate and 
of the Public Service Commission. In that · r eport it was 
estimated that the line from Fifty-ninth Street t o' Queen s 
Plaza would cost about $2,500,000, with 1.7 mile s of sub­
way track and 2.9 miles of elevated track ; that th e Astoria 
lin e would cost $1,700,000, with 4.8 tnile s of elevated track, 
and the Corona · and ' Woodside line $2,800,000, with 7.4 
mile s of elevated track. Accordingly if th ese routes a re 

legal ized by a t least one-half in value of the property own­
ers it would be 'poss ible for the estimated sum of $7,000,000 
to offer rapid tran sit faci liti es through Fifty-n inth Street 
over the Q uee nsboro Bridge to Astor ia and Woodside. 

The Publi c Se rvice Commission of th e F irst District of 
New York ha s auth orized the carrying out of the contract 
made by th e Long I s land Railroad with F. H. Clement & 
Company, of Philadelphia, for the removal of the grade 
crossi ngs of the north side division of the Long Island 
Ra il road Company in Flushing. 

Decision Regarding Fares on Interu rban Cars in Cleveland 

Judge Vickery of th e Common P leas Court at Cleveland 
h as ruled that interurban car s which enter Clev eland, Ohio, 
will have to be operated at a fare of 3 cents, with free 
transfers, and that such cars must stop at all cros sings 
where city cars s top. The decision was made in over­
ru ling the demurrer fi led by Kl in e, Tolles & Morl ey to the 
petition of A. G. Safford, w h o commenced litiga tion about 
two mo nth s ago. The court held that the interurban rail­
ways bring their ca r s into the city through an agreement 
with the Cleveland railway and that the int erurban com­
panies are subj ect to the provisions . of the Tayler fran­
chise. U nl ess thi s decision is reversed by a higher court 
the interurban railways will be compelled t o abandon t h e 
5-cent fare they have bee n r ece ivin g. T he case wi ll be 
carried to the Supreme Cou rt . Judge V ickery sa id that 
he beli eves that the law sh ould be ame nded to prevent 
city traffic interfering with t he thro ugh traffi c of the inter-
urban railways. -

Ford, Bacon & Davis to Report on Maryland Electric 
Railways.-Fo rd, Bacon & Davi s, New Yo rk, N. Y., have 
been engaged to m ak e a complete report on the Maryland 
E lectri c Railways Company. · 

Hudson & Manhattan Railroad Assessment Reduced.­
T he Court of Appeals ha s decided that the H ud son & Man­
hattan Railroad is entitl ed to a reduction of II per ce nt 
from the State tax board's assessmen t aga in st the com­
pany's special franchi se in the borough of Manhattan fo r 
1908 and 1909. 

Plan to Connect Albany, N. Y., and Pittsfield, Mass.­
R. A. C. Smith, pre sident of the Albany Southern Rail­
road, Hudson, N. Y. ; J. H. Pardee, vice-pre sident of the 
company ; William Loeb, Jr., and C. L. Rossiter, directors 
of the company, were memb ers of a party w hich visited 
Pittsfield, Mass., recently in th e int erest of the plan to 
extend the Berkshire Street Ra ilway from West Pittsfield, 
Mass., over Lebanon Mountain to the New York State 
line to connect with th e A lbany Southern Rai lroad. This 
would complete connections between P ittsfield and Albany. 

British Columbia Water-Powers.-In connection with 
the probable ultimate elec tri fica tion of a portion of its 
line in th e m ountain s, the Canadian Pacific Railway ha s 
acquired a water-power on the Adams River, w hich flows 
into South Thompso n River near the west end of Shuswap 
Lake. The Adams River flows out of Adams Lake and is 
capable of developing 100,000 hp at two different points 
between the lake and its confluen ce with the South Thomp­
son. It is in a h eavily timbered country, where exte nsive 
lumber ing operations are now being carried on . During 
a recent visit to the Okanagan Valley Sir William MacKen­
z ie, pr es id ent of the Canadian North ern Railway, bought 
the Coteau water-power and a charter for building an 
electric r a ilway through th e fruit -growin g belt on bo th 
sides of Okanagan Lake. 

Pacific Electric Railway Organization.-T he personnel 
of the various divisions of th e Pacific Electric Railway, 
Los Angeles, Cal., was publ ished in the ELECTRIC RAILWAY 
J OU RNAL of Sept. 30, 1911, page 546. W hat was formerly 
kn own as the San Bernardin o Vall ey Tracti on Compa ny is 
now called th e San Bernardin o division; what was for­
m erly known as the Riverside & A rling ton Railway is now 
call ed the Riversid e divi s ion . The P o m ona city line s, 
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\, ·hich were formerly included in the .,northern division of 
t he P acific E lectric Railway, are in~lS:Wed in the Riverside 
d ivision. T hi s arrangemen t makes of the entire system 
t he followi ng five divisions: South ern division, North ern 
divi s ion, We stern division, San Bernardino_ division and 
Riverside division. 

The Barbadoes Tramways.-H. E. Chu bbuck, vice-p r es i­
dent executive of the Illinois Traction System, is quoted 
as follow s in regard to the plans of the B ridge town Tram­
way, m which Willi am B. McKinley, p r esident of the 
Illinois Traction System, and hi s associates are int erested : 
" VV'. R. Morrison, w ho was gen eral superintendent of the 
Wic hi ta Light & Railroad Company, \\Tichi ta, Kan., wi ll 
likely have to leave Wichita some tim e in October. The 
Barbadoes L egis la ture meets in N ovember and it is ex­
pected th a t Mr. Morrison will be there at that time. As 
soo n as a s lig ht change is made by the Legislature in the 
charter w hi ch the company ho ld s the work of rebuilding 
t he sys t em in Bridgetown will be begun. It is probable 
that E. W. \A/oodman, Portland, Maine, will accompany Mr. 
M o rri son . Mr. \ Voo dman is on e o f the largest stockh old­
ers in the company." The se lect io n of Mr. Morrison as 
the representat ive of the M cKinl ey inter es t s in Barbadoes 
was announced in t h e ELECTRIC RAILWAY J on orAL of A ug. 
12, 1911. 

Negotiations in Toledo.-At a meeting of the directors of 
t h e T o ledo Railways & Li g ht Company on S ep t. 28, r9II , 
t h e action of the City Council in adopt ing a reso luti on to 
ope n negotiation s o n th e quest ion of fare was appr oved 
a nd A lbion E. Lang, president of the compa ny, was named 
as a co mmittee to represent the company. The resolution 
of the city was adopted on Sept. ,, 1911, and provided that 
a co mmitt ee of the City Council co-operate with a comm it­
tee appointed by the compa ny to investigate the books with 
a view to ascertaining what rate of fare will y ield a proper 
return on the investment. I\Iayor Brand Whitlock, Coun­
cilmen Merrill, Robson and Spitzer and City Solicitor Cor­
ne ll Schreiber compose the committee named to rep r esent 
the city. It is understood that at the meeting in New York 
w hi ch l\ fr. Lang attended recently the committee of bond­
hold e r s con sidered t h e extension of $5,330,000 underlying 
bonds, due Jan. 1, 1912, and $700,000 underlying bonds, due 
Feb. r, 1912. Some time agn the City Council passed an 
ordi nance assessing a rental of $250 a day on the company 
for the use of the st reets on which franchises are claimed 
to have expired. The company rdn,ed to pay the accumu­
lated rentals, amounting to $;-o.oou. This matter is in the 
court s, but may not be hr<>ught up pending negotiations. 

Denver City Tramway Protests Tax Assessment.-c\t­
torney Gerald Hugh es, representing- the Dem·er (Col.) 
City Tramway, appeared before the county commissioners 
recently to protest against the assessment of $4,782,753 
placed again~t that company by the county assessor. Mr. 
Hughes sa id that the assessor would have the company 
pay one-twent ieth of all the taxes levied in Denver. The 
company did not think that it should bear that propor­
tion of the burden. It has been assessed on a real valu­
ation of $14,000,000, of which $10,000,000 is for franchise. 
T h e actual value of a franchise is hard to determine, but 
Mr. Hughes did not think that the company's franchises 
were worth any such sum. It had two main franc hi ses, 
that of 1865, which is in litigation, and therefore of doubt­
ful value, a nd that of 1906, which ha s only fif teen years 
to run. l\1r. Hughes contended that a franchise decreases 
in value as its time limit draws near, whereas the tax com­
mission \\'Ould increase the assessed value. He thought 
that a fair way of arriving at a just assessment would be 
to use the earnings of the company as a basis. T h e gross 
earnings for the year ending April l, 19II, wer e $3,200,000. 
The operating expen ses were $1,600,000. The taxes, and 
franchise rent was $200,000, and the depreciation on $6,000,-
000 worth of proper ty at 5 per cent was $300,000, leaving 
a net income of $1,100,000, which, capitalized at IO per cent, 
gives a value of $n,ooo,ooo. Mr. Hughes thought that one­
th ird of this amount would seem to be the true assessed 
valu e. Subsequently a t a m eeting of the county commis­
sion ers Mr. Hughes ,a,sked that a reduction of $1,250,000 be , 
made in the ,a ssessment, and the commissioners, after re­
viewing the data furnished by him , made a r eduction of 
$699,969. 

Financial and Corporate 
Oct. 12, 1911. 

In spite of the dulln ess of the past week, public interest 
in the markets is awakening as a result of the low prices 
now prevailin g, and the prospects are imparting a more 
cheerful t one t o the Street. While trading has exhibited no 
marked feature, other than irregularity in volume and 
prices, the market is gaining strength from the improve­
ment on foreign exchanges, and prices were much firmer 
to-day than earlier in the week. Heavy withdrawals by 
South ern int er ests for financing the crops have been a fea­
ture of the local money market this week. Quotations to­
day wer e: Call , 2¼@2½ per cent; ninety days, 3½@3¾ 
per cen t. 

Other Markets. 

There wa s ve ry little business transacted to-day on any 
of th e exc hanges, due to approach of th e h o liday. 

Pr ices o n the Chi cago li st were hig her to-day, with few 
exceptions. 

Trading in P hiladelphia was ve ry narrow, and price 
changes wer e unimportant. 

This was also the case in Boston, sales being in small 
lots, with trifling chan ges over yest erday's quotations. 

The tone of the Baltimore market to-day was greatly 
improved, and pr ices sh owed a n upward tendency. Gain s 
were made in Con solidated Powe r a nd U nited Railways & 
Electric Company. 

Quotations of traction and manufacturing securities as 
co mpa r ed with la st w eek follow: 

Sept. 30. 
.\merican Light & Trcection Company (common) .... a295 
American Light & Traction Company (preferred) .... a107 
.-\merican Rai lways Company ....•....... .. ......... a44 
.\urora, Elgin & Chicago Railroad (common) ...... a43 
Aurora, Elgin & Chicago Railroad (preferred) ...... a87 
Jfoston Elevated Railway . .....•................... a 125 
Boston Suburban Electric Comp2nies (common) ..... a l-1 
Boston Suburban Electric Companies (preferred) .... a75 
Boston & Worcester Electric Companies (common) .. a IO ½ 
Boston & Worcester Electric Companies (preferred) .. aSl 
Brooklyn Rapid Transit Company .................. a74 ¼ 
Brooklyn Rapid Transit Company, 1st ref. conv. 4s .. ~s.3 
Capi tal Tract ion Company, W ashington ............. al2S 
Chicago City R ailway ..... .. ... ................... al80 
Chicago & Oak Park Elevated Railroad (common).... 3 
Chicago & Oak Park Elevated Railroad (preferred).. 6 
Chicago Rail ways, ptcptg., ctf. 1 .................. a95 
Chicago Railways, ptcpt g., ctf. 2 ........•. , .....•• a27 ¼ 
Chicago Railways, ptcptg., ctf. 3. . . . . . . . . . . . . . . . . . alO 
Chicago Railways, ptcptg., ctf. 4.................. a6 ¼ 
Cincinnati Street Railway ......... ................. al31½ 
Cleveland Railway ....•...•............. ........... al00 
Columbus Railway (common)........... ............ 83 
Consolidated Traction of New J ersey ................ a75 ½ 
Consolidated Traction of N. )., 5 per cent bonds .... a104 
Dayton Street Railway (common) .......•.......... a25 
Dayton Street Railway (preferred) ................. :1101 
Detroit United Railway ...•........ ............... a70 
General Electric Company ........... ............... 1491/:, 
Ccorgia Railway & Electric Company (common) ...... a163 
Georgia Railway & Electric Company (preferred) .... a93 
Interborough Metropolitan Company (common)..... 21 ¼ 
Interboroug11 Metropol itan Company (preferred)..... 57 
Interborcugh Metropolitan Company (4 ½s).. ........ 77 ½ 
Kansas City Railway & Li ght Company (common) .... a19 
Kansas City Railway & Light Company (preferred) .. a45 
Manhattan Railway .............. .. .. ... ...... ....... 135½ 
'.\Iassachusetts Electric Companies (common) ........ a19 
:1 l assachusetts Electric Companies (preferred) ....... a89 
'.\1:etropolitan \Vest Side, Chicago (common) ..••.... *27 
:1letropolitan \\'est Side, Chicago (preferred) ........ *75 
:\l etropol itan Street Railway, New York.............. aS 
:\!ilwaukee Electric Railway & Light (preferred) .... 110 
North American Company . . . . . . . . . . . . . . . • . . . . . . . . . • 65 
Northern Ohio Light & Traction Company ....•.....• a57 
Northwestern Elevated Railroad (common) ......•... *30 
Northwestern E levated Railroad (preferred) ........ *70 
Philadelphia Company, Pi tt sbu rgh (common) .•...... aS0 
Philadelphia Company, Pittsburgh (preferred) ........ a42¼ 
Philadelphia Rapid Tra nsi t Comp2ny ................ a20 ¼ 
Philadelphia Traction Company .........•........... a83 
Public Service Corporation, 5% col. notes (1913)..... 94 
Public Service Cor poration, ctfs .................... a103 ½ 
Seattle Electric Company (common) .......•........ allO 
Seattle Electric Company (preferred) .........•.•.. 100 
South Side Elevated Railroad (Chicago) ......••••... a95 ½ 
Third Avenue Railroad, New York.................. 8 
Toledo Railway & Li ght Company ..... ,............ 6½ 
Twin City Rapid Transit, Minneapolis (common) .. a106½ 
Union Tracti on Company, Philadelphia .............. a49¼ 
United Ry. & Electric Company (Baltimore)........ 18 
United Rys. Inv. Co. (common).................... 31 
United Rys. Inv. Co. (preferred) ....... :'........... 56 
Washington Ry. & Electric Company (common) ... -·. a40 
\Vashington R y. & Electric Company (preferred) n .. a89 
\Vest End Street Railway, 'Boston (common) ........ a85½ 
\Vest. End·· Street L•Railwa v; ,Boston (preferred) .•.... a l00 ¼ 
Westinghouse Elec. & Mfg. Co...... . ............. 62 
\\'estinghouse Elec. & Mfg. Co. (1st pref.} ......... alll½ 

aAsked. *Last sale. 

Oct. 11. 
a303 
a108 

a44 
"43 
*87 

a126 
a15 
a75 
a12 
aSl 

74½ 
84¼ 

130½ 
a185 

3 
6 

a95 
a28½ 
al0 

6¼ 
al31 

100 
83 

a75 
a104 

a25 
alOl 

a73 1/s 
150 

al62 
a93 

14¼ 
45 
79 

a17 
45 

a136 
a19¼ 
a93 
*27, 
*75 

*8 
*110 

67½ 
aSS 

30 
70 
so 
42¼ 
21½ 

a83 
*94 
103½ 

ll.110 
100 
95 ½ 
9¼ 
6½ 

*106½ 
49 ½ 

*18 
30½ 
55½ 

a40 
a89 

86 ¾ 
' al0l 

61 ¾ 
allS 
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ANNUAL REPORT 

New York, New Haven & Hartford Railroad 

In the report for the fiscal year ended June 30, 19 n , 
Charles S. Mellen, president of the New York, N ew 

Haven & Ha,rtford· Railroad, mentions marry 1hatters con­
nected with the electrification policy of the company or 
controlled electric railway properties. The portions of the 
report in which these references are made are, in part, a s 
follows: 

"Deferring to the wishes of many investors, a combined 
income account and g eneral balance sheet of all companies 
comprised in the New Haven system have been prepared, 
excluding only the New York, Ontario & Western, Bos­
ton & Maine and controlled lines and Maine Central and 
,controlled lines, your interest in which ha s been treated a s 
investments. 

"From this account it will be seen that had all of the sur­
plus earnings of all of the companies for the fis cal year 
been turned into the treasury of your company th ey would 
Lave failed by only $313,288 of meeting the New H aven 
-dividend for the year. 

"The surplus earnings in the treasuri es of subsidiary 
c ompanies available for dividends were more than sufficient , 
if paid into the treasury of the parent company, t o have 
met the deficiency of its earnings to pay its dividend s, but 
your directors did not deem it advi sable to depl et e the 
treasuries of the subsidiary companies for that purpose. 

"The expenses of the combined companies include some 
of an extraordinary nature, which, it is believed, may be 
. avoided in the future. Among these may be mention ed 
the cost of the appraisal of the companies' properties in 
connection with the validation of the companies ' securities 
claimed to have been issued in vio lation of the laws of the 
Commonwealth of Massachusetts; the trolley properties 
were found to have a large amount of equipment that had 
been carried upon their books for many years that wa s 
obsolete for their purposes, but was still in shape to be 
used in emergencies, the value of which has been written 
off to the expenses for' the year; the steamboat companies 
have sold and broken up boats that stood upon their books 
.at very considerabl e va luations, w hich have been also writ­
ten off in the year's expenses, so that the property of the 
,companies stands upon their books at a much more con­
servative valuation than heretofore. 

"The interest during construction on the investment in 
the New York, W estc bester & Boston Railway, the N' ew 
York Connecting Railway, the Berkshire Street Railway, 
the electrification work upon the Harlem River branch, and 
the d~uble tracking of the Poughkeepsie Bridge lin e, none 
of which has reached a stage to make returns in earning s, 
has been included in the interest charges of the companies 
(and not offset in any way by the securities eventually to be 
received, which will be availab le for sale), and the results 
from these investments and economies from these improve­
ments, nearly all of which will be available during the next 
fi scal year, will be r eflected in the statements for that and 
future years' operations. 

"It will b e noted that many of th e items that have made 
11p the c barges to th e expens e acc ounts for the past year 
could have properly been charged to the profit and loss and 
investment account s, and have th ereby resulted in a surplu s 
for the year instead of the deficit shown, but the n et result 
to the property would have been unchanged. 

"A s yet your company has received no return from its 
investment in the N ew York, Westchester & Boston Rail­
way, although its income has been charged with the inter­
•est upon the money required to be raised for the purpose. 

"Part of this investment is represented by $16,300,000 of 
bonds, no part of the interest on which, amounting on June 
30, 19n, to $1,238,926, has been credited to income. 

''While notes have been given for this interest and for 
interest on advances amounting to a further sum of $58,-
465, or a total of $1,297,391, which will eventually be paid, 
your directors feel that it is in consonance with conserva­
tive accounting to defer the consideration of the crediting 
of this interest to the earnings of the company until the 
money has actually reached the treasury. 

"Had this interest been available as a credit to earnings 
during the fiscal year of 1911, the deficit of the New York 
New Haven & Hartford Railroad proper would have bee,~ 

co nverted into a surplus of $29,851 a nd the deficit of all 
companies into a surplus of $984,103. 

"The N ew York, W es tches ter & Boston Rai lway ex­
tends from the Harlem River about W illi s Avenue, New 
York City, throu g h the boroug h of t he Bronx. and West­
ches ter County to Mount Vernon, w her e the line diverges, 
one lin e extendin g north throug h Eastcheste r, New Ro­
chell e, Scarsdale and White Pla ins, and th e o ther line 
ext ending to the east throu g h No rth Pelham, New Ro­
chelle, L a r chmont, M amaroneck a nd Rye to t he Con­
necticut Stat e line a t P ort Ches ter. 

"The physical p roper ty of the New York, Westchester & 
Boston R ailway is of th e best of con struction k nown to 
eng in eering sci ence. The road is fo ur-t racked from 174th. 
Street to M ount Verno n, w here two t racks diverge to 
White Pla ins and two t o New Rochell e. The ent ire line 
w ill b e fenc ed in priva te right-of-way and protected wi th 
block signal s. Ther e w ill be n o g rade crossings. 

' 'The company has obta ined fro m th e city of ~ ew York 
a nd the Public Service Commiss ion th e n ecessary r ight s 
to construct at 180th Street an d Morri s Park Avenue, 
boroug h of the Bronx, a transfer s ta tion a t w h ich inter­
change will be made w ith th e West Farm s b ra nch of th e 
Int erboroug h R apid T ransit Com pa ny. In t erc hange wi ll 
also be made with th e Seco nd and Third Ave nu e elevated 
lin es a t Willis Avenue. The plan s of the company a lso 
provide for interchange w ith th e proposed tri -borou gh 
route, either at the transfer s ta tion a t 180th Street o r a t 
Westchester Avenue. The third tracking of th e Second 
a nd Third Avenue elevat ed syst em s w ill g ive fast express 
service to and from all points in the Borough of Manhattan . 
The c onnection via th e tran sfer station a nd via the Second 
and Third Avenue eleva ted lines at Willi s Avenue offer s 
rapid transit in connection with th ose lin es to a nd from 
the west side, center and east side of Manhattan. 

"The territory served forms one of the mo st desirable 
and rapidly growing residential sections in and a djacent to 
New York City. Between 1900 and 1910 the populati on of 
th e borough of the Bronx increased from 200,507 to 430,980, 
or II5 per cent, and the population of W es tch es ter County 
from 184,257 to 283,000, or over 53 per cent. 

"By authority of the Public Service Commission of New 
York, Second District, the New York, W estchester & 
Boston Railway has canceled its old mortgages and created 
a new mortgage dated July 1, 19 II , m aturing July I , 1946, 
under which the total amount of bonds w hich can be out­
standing at any time shall not exceed $60,000,000, but no 
bonds can be issued in excess of the $17,200,000 at present 
issued, except again st additional con struction, betterments 
or improvements to the property of the railroad. 

"This entire issu e of $17,200,000 wa s d elivered to the 
New Haven company in exchan ge fo r th e old bonds h eld 
by it; your company ha s indorsed its g uara nty of principal 
and interest on th e bonds and has sold th em a t a sa tis­
factory price. 

"The most important piec es of work that have been 
under prosecution by th e electrical department during the 
past fiscal year are: (1) The electri fi ca tion fo r fr eight and 
passenger operation of the six- trac k H arl em River road, 
inclusive of yards and sidings on thi s lin e a nd between 
vVoodlawn and Stamford. (2) The elec tri fica tion of t he 
:N' ew York, W est chest er & Bost on R ailway. (:~) T h e r e­
habilitation of Warr en power s t ation , with a t tendant in­
crea se in the capadty of the E as t P rov idence sub station . 

" Electrification of the H arlem Rive r six- track road.­
Beginning A pril 1, g round wa s broken for t he install ation 
of catenary piers, and the w ork is n ow well under way. 
Four types of electric road engines a r e in opera tion, hand­
ling either passenger or freight tra ins. We have r eceived 
an electric switch engin e based upon spec ific ations that 
covered our heaviest switching practice in th e H arlem 
River branch yards, and it is at present doing duty in the 
Stamford yards. Fifteen electr ic swit ching eng ines of 
practically similar type, modified only slightly in m ec han­
ical and electrical characteristics fr om experience r eceived 
with the present eng ines, are on order. 

"Orders for four all-s tee l mot or cars and twelve trail 
cars for multiple unit service have been plac ed. The 
extension of Cos Cob station fo r t he purpose of sup­
plying power to the Harlem River branch and N ew 
York, W estchester and Bos ton Railway a nd fo r sub ~tation 
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plants wi th motor-driven s treet railway generatin g appa­
ratus_ in t he vic inity of ou r elect ric zon e, has been au thor­
ized, it being th e in ten ti on to in sta ll four 4000-kw, 80 per 
cent power factor, sing le-phase, 11,000-volt, 25-cycle t urbo­
ge nera tors, with n ec essary aux ili ar:y steam equipmen.t fo r 
ope rati on. , 1 

"Your directors ha ve deemed it advisable to join th e 
P enn sylvan ia Ra il roa d in t he con st ruction of t he New York 
Conn ec ting Railroa d, in w hi-ch your company has been a 
ha lf owner from the inception of th e project. 

"This road is designed t o be th e new rou te for t he 
interchange of traffi c between the Pennsylvania and New 
Haven systems in li eu of the pr ese nt passenger and freight 
fe rry service between th e Pennsylvania sys tem on the west 
bank of the Hudson Riv er and t he New Haven system at 
Har lem River and Oak Point. 

"For th e present water haul frei g ht service from the 
wes t bank of th e Hudson River via th e Eas t River to you r 
company's t erminals a t Harl em River and vic inity, a d is­
tance of abou t 14 mile s, it sub stitut es a short wat er haul 
of about 4 mile s fr om Gr een vi lle , N. J., t o Bay Ridge, 
boroug h o f Brooklyn, a rail haul o f 11 ¼ mil es from Bay 
Ridge to Fres h Pond Jun ction to P ort Morris via the New 
York Conn ect in g Railroad, or a total di stan ce of approxi­
mate ly 23 miles. 

"Provision is a lso to be made fo r access to the New 
Yor k pa ssenger sta tion of the Penn sylvania Railroad at 
Thirty-second Stree t a nd Seven th Avenue by means of a 
connect ion from Bowery Bay R oad on th e Ne w York 
Co nn ectin g Railroad t o th e Long I sland tunnel t erminai 
at Sunnyside ya rd, a tota l di st a nce from Port Morri s to 
the New York stati on of about 9¼ mile s. 

"The p rese nt float service is subject to delays and dan­
gers du e to fog, tides and th e crowded condition o f the 
Hudson a nd East Rivers , w hi ch will b e almost entirely 
eliminated by t he new route; besides, the popul ous terri­
to ry of th e Long I sland Rai lroad wi ll be open ed up to 
th e New Have n lin es a nd access afforded to t he Pen nsyl­
vania's New York passenger stat ion and by tha t means 
to th e benefits to be derived from a la rgely increased inter­
change of passenge r traffi c between the two systems. 

"The New York Con necting Railroad w ill be operated 
by the New Haven company a nd the re sult s shared by the 
Pennsylvania a nd New Haven systems proportionately to 
th eir respec ti Ye earnings on th e freight traffic interchanged. 

"Your comp any's present investment in th e New Y ork 
Conn ecting Ra ilroa d amou nt s to about $2,500,000 r epre­
se nt ed by the cos t of one-half of the capita l stock a nd by 
advances o f o ne-half of the total expenditures fo r real 
esta t e, ri ght -of-way and engi neerin g. The inves tm ent in 
cap ita l stock, approximately $1,500,000, has been carried 
with out any incom e return. 

"The co nst ructi on of th e r a ilroad, includin g bridges, w ill 
cos t approxi mately $20,000.000, the funds fo r which will be 
provided by an issue of bonds guaranteed j oint ly by the 
Pennsylvania Railroad and th e New York, New Haven & 
Hartford Railroad." 

A statem ent is presented in th e report showing the com­
bined income of a ll the properties except that intercompany 
transacti ons are elimin at ed. Thi s gives the fo llowing facts 
regardin g t he controlled elec tric rai lway properties: 

T he Connecticut Company op erates 782.q94 miles of street 
r ailway line s, of which 479,969 miles ar e owned and 303,025 
leased. 

The New York & Stamford Railway ope ra te s 33.97 miles 
o f street railway line s, of which 20.16 mil es a re owned 
and 13.81 leased. 

The Westchester Street Railway operates 28.60 miles of 
street railway lines, of which 22.63 miles are owne d and 
5.97 leased. 

The Berkshire Street Railway operates 111.881 miles of 
street railway lines, all of which are owned. 

The Vermont Compan y operates 20.849 miles of street 
r ailway lines, all of which are owned. 

Hoosick Falls Railroad operates 7.105 miles of street rail-
way lines, all of which are owned. , 

The Rhode Island Company operates 347.02 miles of 
street railway lines, of which 38.67 m iles are owned and 
3o8.35 1 eased. 

Included in th e new equipment purchased dur ing the year 
wer e two freight and one swi t ch electri c fo~omo t ives. 

Bartlesville (Okla.) Interurban Railway.-William H . 
Byers & Company, New York, N . Y., Qffer at par and inter­
est $ 150,000 of first mortgage 6 per cent gold bonds of the 
Bartlesville Interurban Railway dated Jan. 1, 1910, and due 
July 1, 1934, but r edeem able at 102 at any interest period on 
six month s' no t ice.,. h . -- . 'i ~l 

Boston (Mass.) Elevated Railway.-The Bosto n E levated 
Railway has petiti oned the Railroad Commission for ap­
pr ova l of an is sue of $5,000,000 n egotiable bonds, proceeds 
to be u se d for con struction a nd equipment, funding float­
ing debt, and for th e purchase of such real or personal 
esta te as may be necessary for opera tion. This issue was 
au th orized by the s tockh older s o n Sept. 29, 1911. 

Lake Superior Corporation, Sault Ste. Marie, Mich.­
T. J . Drummond, p resident of the Lake Superior Corpora­
tion , re fer s as fo llows t o the Trans-St. Mary's Traction 
Company in t he r eport of the Lake Superior Corporation 
for t he year ended J un e 30, 19II: "The International Tran­
sit Company commenced th e y ear with a debit balance. 
T h is has been entir ely w ip ed out and a small profit carried 
forwa r d. T he T r ans-St. Mary 's Traction Company, with 
extra service now g iven , is expected to show increased 
earnings. The fe rry conn ecting these roads shows satis­
facto ry re suits." 

Oakland (Cal.) Railways.-T he un sold portion of the 
to ta l authorized issue of $2,500,000 collateral trust 6 per 
cent 4-year gold notes of t he Oakland Railways is being 
offered fo r subscri p t io n a t 100¼ and interest by E. H. 
Rollins & Sons, New York and Boston, The notes are 
guaranteed by indorsement by th e Oakl and Traction Com­
pany, the San Francisco, Oakland & San Jo se Consoli­
dated Railway and the East Shor e & Suburban Railway. 
These notes are dated Sept. 1, 1911 , and are due Sept. 1, 
1915, but a re redeemable on any in te r est date on sixty days' 
notice at 102 and interest. 

Sedalia Light & Traction Company, Sedalia, Mo.-Un­
deposited bonds of the Sedalia Light & Traction Company 
will be received by the bondholders' committee at the New 
York Trust Company u n t il Oct. 16, after which date they 
will only be receive d on such term s as the committee may 
direct. The committee now r eprese nt s more than $500,000 
par value of the tota l issue of $749,000. Sale. under the 
decree of fore closure is expected in th e near future and 
the property will probably be bid in by the bondholders' 
committee. In that case bondholders who do not deposit 
thei r bonds with the committee will receive only their pro 
rata share of th e amoun t bid by th e committee, less ex­
pe nses and rece ivers' obliga t ions. 

MONTHLY ELECTRIC RAILWAY EARNINGS 

CH.\TTAN OOGA RAILWAY & LIGHT COMPANY. 

Gross Operating Net F ixed Net 
Period. R evenue. Expenses. Reven ue. Cha rges. Income. 

lm., A,,ug. '11 $83 ,990 $50,411 $33, 579 $20,333 $13,246 
1" '10 77,085 43,485 33,600 18, 554 15,046 
8" '11 614,120 357,796 256,324 157,799 98,525 
8 " ' 10 573,925 336,656 23 7,569 145,986 91,583 

COMMONWEA LTH POWER, RAI LWAY & LIGHT COMPANY. 

l m., A,,ug. '11 $440,895 $270,234 $170,661 $ 105,532 $65,129 
1" '10 423,199 241,0 75 182, 124 101,538 80,586 
8 " '11 3,507,1 71 2,035,826 1,471,345 831 ,263 640,082 
8" ' 10 3,267,000 1,849,045 1,417,955 820,126 597,829 

lm., 
1 " 
8 " 
8" 

lm., 
1 .. 
8 " 
8" 

Im .• 
·'1 " 
10" 
10" 

lm .. , 
1 " 
8 " 
8" 

DETROIT UNITED RAILWA Y. 

l~~g. ' 11 $1,001,531 $649,417 $3 52,11 4 $176,839 
' 10 914,329 587,863 326,466 178,464 
'il 6,829,108 4,291,990 2,5 37 ,118 1,411 ,494 
' 10 6,283,744 3,945,3 74 2,33 8,370 1,332,318 

EAST ST. LOUIS & SUBURBAN COMPANY. 

~!1g. ' 11 $193,413 $111,866 $8 1,547 $45,739 
' 10 215 ,316 117,288 98.028 46,531 • 
' 11 1,480,821 845, 510 635,311 365,939 

' 10 1,545 ,5 13 861,612 683 ,901 365 ,939 

TWIN CITY RAP ID T RANSIT. 

1\~g. ' 11 $67 1,325 $317,043 $354,282 $140,079 
'10 660,65 7 298, 323 · 362,333 140,113 
'11 5. 163 ,34 3 2,583,392 2,583,3 92 1,120,633 
'IO 4.925,516 2,365,045 J 2,365,045 1,121 ,367 

IJ 
UNI,ON RAIL \\TAY GAS & ELECTR_I}r COM_P ANY. 

~!2g. ,[:ii ~.' $2 54,$12 $142,477 $112,33 5 , $62,402 
232,494 132,795 99,699 57,927 

" ··· 11 2,018,199 1,182,179 836,020 488,475 
' 10 1,895,832 1,129,0 77 766,755 465 ,429 

$175,275 
148,002 

1,125,625 
1,006,052 

$35,808 
51,497 

269,372 
318,451 

$214,203 
· 222,221 

1,459,318 
1,439,104 

$49,933 
41,772 

H7,545 
301,326 
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Traffic and Transportation 
Accidents in Indiana During Three Months 

The Railroa d Commission er of Indiana h
1

as'issiied Bulletin 
No. 16, which contains a summary of the ac cidents on the 
steam railroads and the electri c ra ilways operated in In­
diana during th e three m onth s endin g Jun e 30 of 1910 and 
1911. Th e c omparative rec·ord of casualties on the inter­
urban railways a s made by th e commission foll ow s: 

PASSENGERS. 
WHERJt-

On passenger trains. , •••••••• . . , •..•• , , • •• , • , 
On station grounds •...••.••..•••••••••.• • ,., 

CAUSES-
Collisions ....... .. ...•.....•................ 
Derailments ..... . . , . , . , ...................• 
Getting on and off moving tra ins ............. . 

~~!~:Jfa~~o~~d . ~~- ~~~i~·s· ~~~e·r· ~ '. ~ ~~ _a_r_e, ~ : ~~:: 
RESULTS-

Deaths .•... ........................ , ..... •, 
Fractures or di slocations ..... . ............. . 

~~~=i~~a' ·i;~~i~~~: ::::: ::: :::::::::::::::::::: 
Miscellaneous ....... .•. ..................... 

1910. 
13 

1 

4 
0 
8 
0 
2 

1 
1 
2 

10 
0 

T R AVE L E RS ON HIGHWA YS. 
WHERE-

Travelers on high ways in vehicles . ........ , .. . 
On foot. . . . . .. . .. ..... . . . .. . .. . ............ . 

CAUSES-
Struck on crossings ..... . ................... . 

ii:~!~11a!~ifJ1ste~~~ : : : : : : : : : : : : : : : : : : : : : : : : : : : : 
RESULTS-

Deaths ........ ......... . ................... . 
Sprains ...... .. . .......................... . 
Cuts and bruises .. . .... ..................... . 
Miscellan eous ..... ...... . . ................. . 

EMPLOYE E S. 
EMPLOYMENT-

6 
3 

5 
2 
2 

3 
1 
5 
0 

Conductors , . ....... .. .................... , . . 4 
Motormen .. . ...... ... ............ , ........ , 1 
Laborers ..... . ...... .• ............ , . . . . . . . . . 1 

CAUSES-
Collisions . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3 
Miscellaneous . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 
Coupling and uncoupling .. .. . . .. .... , . . . . . . . . 2 
Getting on and off cars . . . . . . . . . . . . . . . . . . . . . . 0 

RESULTS-

Deaths . . . . . . . . . . . . . . . . . . . . . • . • . • . . . . . . . . • . . 1 
Fractures or dislocations ... , . .. .... , . . . . . . . . . O 
Sprains . . . . . . . . . . . . . . . . . . • . . . . . . . . . . . . . . . . . O 
Cuts and bruises ....... ... , . , . . . . . . . . . . . . . . . S 
Miscellaneous . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . O 

WHERE-
TRESPASS ERS. 

1911. 
◄3 

1 

18 
6 
8 
0 

12 

0 
5 
3 

29 
7 

10 
1 

11 
0 
0 

3 
1 
8 
0 

6 
s 
6 

6 
7 
0 
4 

1 
2 
2 

12 
0 

Trespassers on trackn. . . . . . . . . . . . . . . . . . . . . . . . 9 6 
Miscellaneous . . . . . . . . . . . . . . . . . . . . . . . . . ... . . . . O 1 

RESULTS- . 

Deaths . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . S 
Fractures or dislocations .... , . . . . . . . . . . . . . . . . 1 
Cuts and bruises . . . . . . ....................... 3 1 

Collisions .. . .... ..... . . . ...... . •.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . <I 

Damage to prope rty amounted to $2,295.00. 
Derailments .•..... .. ....•............. ..... ................... 

Five-Cent Fare from East Bridgewater to Brockton.-Th e 
Bay State Street Railway has r educed the fare from E as t 
Bridgewater to Brockton from Io cent s to 5 cents between 
the hours of 6 and 8 a. m. and 4 :30 and 6 :30 p. m . 

Brooklyn Bridge Rush-Hour Traffic Record Broken.­
On Sept. 21 , 19u, between th e hours of 5 p. m. and 6 p. m. 
364 surface cars were operated ove r the Brooklyn Bridge. 
This is the g r eatest number of cars ev er run over th e b ridge 
in one hour. 

Connecticut Company Asked to Reduce Fare on Inter­
urban Line.-A petition has been filed with the Public Utili­
ties Commission of Conn ec ticut askin g that th e fa re ·be­
tween Hartford and Man chester be reduced from 15 cents 
to Io cents. The commission was t o hear th e p et ition on 
Oct. 10, 191 I. 

Electric Railways Within Jurisdiction.-In a decision by 
the Commerc e Court th e Inter sta t e Commer ce Commi ssion 
is uph eld in its decision tha t electri c lin es a re a menable 
to the law wh en th ey d o an inter st at e busin ess. The case 
cam e to th e court on appeal by th e Omaha & Counc il Bluffs 
Railway & Bridge Com pany. 

Chicago Elevated Railways to Control the Chicago & Mil­
waukee Electric Railway.-Th e Chica'g'o E levat ed Ra ilways 
w ill secure control of th e Chi cago & Milwauke e' E lect ric 
R ailway, now held la rgely by Canadian interests r eprese nted 
by th e Sover eig n Bank of Canada, which has secured from 
Judge Grosscup tw o delays in entering a fi nal decree of 
sale . 

Safety Campaign in San D iego.-A campa ig n is bl'.i ng 
ca rri ed o n in Sa n Diego by F red er ic S. Hug hes und er t he 
auspices o f t he San Diego (Ca l.) E lec tric R ailway and the 
cunnty schools to elim ina te acc idents whi ch r esult from 
car ele\;l sn ess. Free ill ustr ated lec tures a r e being give n be­
fo r e the school children a nd the railway emplo.yees. 

Interurban Line Between Benton Harbor and Eau Claire. 
- Service was s ta r ted o n Sept. 26, 1911, on th e new inter­
urban ra ilway of t he Benton Harbor-St J oe Rai lway & 
Light Company from Ben ton Harbor to Dowagiac, w hich 
is an ex ten sion of t he in teru rban r a ilway op eratin g betwee n 
Benton Harbor a nd Eau Claire. Cars w er e run hourly to 
accom m odat e th ose w ho attended th e Southern M ichigan 
State Fair held in Benton Harbor. 

Dayton, Covington & Piqua Traction Company Issue 
Commutation Ticket Books.-Beginning Sept . 25, 1911 , the 
Dayt on, Covingt on & P iqua Traction Compa ny, W es t 
Milton, O hio, int roduced commutation ticket books, c on­
ta ining 100 5-cen t coupons, w hi ch ar e sold for $4 at th e 
t icke t offices of th e company. T he mileage books were di s­
con t inu ed on t he above date, but t hose m il eage ticket s 
which ar e outstandi ng wi ll be honored on ca rs until J an. 
I, 1912. 

Cleveland Railway Extension.- City Soli citor Baker has 
advised th e City Coun cil th a t th e establishm en t of service 
on Ce ntra l Avenue be tween East Ninth Stree t and East 
Four teen th Stree t w ill no t be in the nature o f an exten sion 
of service, as th e g rant made to t he Neutra l Street R ail­
way, taken over by t he Cleveland Rai lway, call ed for the 
opera tion of cars on t his port ion of t he stree t. The City 
Coun cil may now take whatever ac tion it sees fit upon the 
request of proper ty owner s in that sect ion to establish the 
desired ser vice. 

Employees' Association Plans to Increase Benefits.-T he 
E mployees' Mutual Benefit Association, composed of -em­
ployees of t he Syracuse ( N. Y .) Rapid Transit Compan y, 
plans to increa se th e death benefi t from $150 to $200. The 
pr esent t ime li m it of nin ety days fo r sick benefit s o f $1 
a day w ill be in creased t o $1 a day for three months, at 
t he exp iration of w hich t ime 85 ce nts a day will be paid fo r 
a leng th of time t o be agreed up on. T h e associa t ion had 
a surplus of $4,264 in its treasury w h en t he September 
report was made. 

Service Insignia Presented to Platform Men.-The Dan­
bury & Beth el Stree t Ra ilway, Danbury, Conn. , has p re­
sent ed the m otormen and con duct or s in its employ wi th 
ser vice stars a nd s tripes, g radua ted accor din g t o th eir re­
sp ective years of employment w ith t he com pa ny. The 
insig nia con sist of gold s tar s, si lver st a r s and blue b roa d­
clo th s t rip es. O ne strip e is g ive n each yea r up to five 
yea r s, and w hen th e em ployees have com p leted five fu ll 
year s th ey a r e g iven silver stars. For eac h ten yea r s a 
gold s t ar is g iven. 

Traffic in St. Louis.-Stati stics for eight m onths ended 
Aug ust, 19 II , prepa red by th e auditing departmen t of t he 
U n it ed R ailway, St . Loui s, M o., show t hat the density of 
tra ffi c is g r ea test on t he Gra nd lin e, w hile t he la r gest num­
ber of t ransfer s is u sed on the Tiffany lin e. Density of 
t raffic is g r ea test on th e Gra nd, J effer son, Taylor, Lacl ede, 
Park and Vandeventer lines and lig h tes t on the Clayton , 
Bren twood, K irkwood-Ferg uson , F lori ssant. T he propor­
tio n of t rans fe rs is 67.30 per cen t o n the Tiffany lin e, 58.28 
on t he T aylor , 56.65 on t he Marcus, 50.28 on t he Hamilton, 
49.65 on the Grand a nd 46.47 on the Union. F ew er transfers 
ar e offe red on th e Clayton line th an a ny, it s percentage be­
ing 9.23. 

Key Route Folder.-T he San Francisco, O akland & San 
Jose Consolida ted Ra ilway, Oakland, Cal., th e K ey R out e, 
has issued a ve ry a ttractive fo lder in w hich th e te rri tory 
t ha t is served by it s lin es is d escribed a nd illustrated. The 
outside cover, which is in colors, is d ecorated w ith an 
illu stra tion of one of t he ferryboat s of t he compa ny t ha t 
ply be tween Oakla nd and San Francisco, and with an illus­
t ra tion sh owin g one of th e tra ins of th e company in oper­
a ti on . On 'op eni ng th e publi cati on th er e is unfolded a 
double-page bird's-eye view of Sa n F rancisco Bay a nd 
surrou ndings, showing th e loca tion of Oakland, Berkeley, 
Alam eda, Richmond, the cities o f t he mainland, San F ran­
cisco and t he pen insula. T here is a lso a similar bird's-eye 
view in colors in th e cen ter of th e pamphl t> t , but t his is 
con fi ned to t he t erri tory served by th e Key R oute. 
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New Officers of the Associations 

In t h e d a il y edit io n o f the E LECTRIC R AILWAY J ouRNAL 
fo r Oc t. 13, 19 11 , a po rtra it a nd biograp hy wer e publis h ed 
of T h omas N . M cCarter , pres ide n t of t he P u blic Serv ice 
Co rporation of Kew Je r sey, w ho h as been elected p r es iden t 
of the A m eri can E lec tri c R ai lw ay Associa t ion . P ortrait s 
a nd biogr aphi es a r e n ow publ ish ed o f P. S. Youn g, t h e 
new p r es ide n t o f t he A m erica n E lec tri c R a ilway A ccount­
a n ts' A s,c,ocia tio n ; E. 0. Ac k erm a n , th e n ew president of t h e 

P . S. Youn g E. 0 . Ackerman 

.-\ m er ica n E lect ri c l{ailwav E n g ine eri n g . \ ssoc iat io n ; H. K. 
Be nn e tt, th e new pre s ide1; t of the A m erican "Ele ct ri c Rail­
way C laim Agent s' Assoc iation, and J. N. Shanna han, the 
new pres ident of the Ame ri can E lectric Railway Traffic 
& Tra n ,-,porta tion Assoc iatio n. 

l\fr. I'. S. Yo un g, w ho w as e lected president of the 
.-\ merican E le ctric H.a ilw ay .-\ccoun tants' Assoc ia tion at the 
a nnual meetin g h eld at Atlantic City, N. J., thi s week, is 
t he comptroller of th e Public Service Rai lway, of Newark , 
N. ]. He is also the comptroller of the Pu blic Se rvice 
Co rp o ratio n , by whic h the railway system is contro llecl, a nd 
of th e Public Service Electric Company a nd th e P ubl ic 
Se r \" ice Ga s Company, o th e r s ubsid iary companie:, of the 
co rpo ratio n . Mr. Youn g has se n ·ed as an offic ial of the 
.-\ccounta nt s' Assoc iat io n and on committees durin g the 
last few years. In 1906 h e w as fi r st vice-president of the 
assoc ia ti o n. In t h e las t two years h e has been co-c ha irm a n 
of the join t committee o n sh op a ccoun ting of the Ar­
countant s' and E n g in ee rin g .-\ssociat ion,c,. Mr. You n g ha s 
a lso co ntri buted papers befo r e t he .-\ ccount a nt s' .\ssoc ia­
t io n. discussing the subj ect of acco untin g fo r capi tal ex:. 
pe nditures in o n e yca1· a n d the accounting methods of a 
holding company in ano th er yea r . l\fr. Young became 
ide n t ified in 1890 with a co n stituent compan y of the U nited 
Gas Improvement Compa n y in Omaha, Neb. H e remained 
in that city until 1895, when he went to the main offic e of 
the l ' nit e cl Gas Improvement Compa ny in Philadelphia. 
I n 18rJ, h e w ent to Jersey Cit y, N. J., as ass ista nt agent of 
t he C nited Gas Improvement Company. \\'hen the Hud­
son Co unty Gas Co mp a ny w as formed two year s later , Mr. 
Young w as mad e assis ta nt treasu r er. ln the following 
yea r , in acldition to this o ffice, he was elected secreta ry of 
t h e compa ny. He con tinu ed in th a t p os ition until 1903, w h en 
t he Publi c Service Corpor ation of New J er sey was fo r med 
a nd ac qu ir ed, amo n g vario us other propertie s, control of 
th e Hudson Co unty Gas Company. Because o f h is co n­
ne ct ion with the various classes of public utilities in which 
t h e P ublic Ser vice Cor porat io n is in teres t ed, and h is in ­
te rest in the in dust ri es, M r. Youn g is a m ember of numer ­
o us as sociat io ns. in cludin g in addit ion t o t h e A m eri can 
E lectric Ra ilway Accou nta nt s' Associa t ion, t h e National 
E lectric Ligh t Associa ti on , the A m erican Gas I n st itu te, 
t h e National Commer cial Gas Associa t ion , t h e Ill uminat­
ing E ngin eerin g Society a nd th e E lec tri c Vehicle Associa­
tion of A m eri ca. 

E. 0. Ack erman, th e new pre sident o f the A m erican 
E lectric Rai lway Engineerin g Associa tio n , wa s bo rn in 
1862. He was g raduated fr om th e O hio State U nive r sity 
in 188-1,. H is fi r s t engin eerin g w o rk wa s w ith the Ohio 
State Railroad Commiss ion as insp ecto r o f br id g es. L a te r 
he was app qi nt ed de pu ty suneyor o f V a n \Vert County . 

From 1887 t o 1888 h e wa s assistant en g in ee r o n t h e North­
ern Pacific Ra il roa d . From 1889 t o 1890 he served as 
U nited S ta t es d epu ty m in eral surveyo r fo r the d istrict of 
Mon tana. Returning to O hi o, M r. Ackerman was em­
p loyed in th e engin eering offi ce of the Baltim ore & Ohio 
Railroad fo r sever a l yea rs. H is fir s t electri c ra il way ex­
perien ce w as with th e Columbu s (Ohio) Stree t R ailway. 
He en t e r ed t h e em p loy o f thi s company in 1895 and has 
con tinu ed w ith th e Co lu mbu s str eet ra ilway sin ce that time. 
His p r ese n t pos it ion w it h th e Columbu s Ra ilway & Light 
Company is of en gin eer maintenance of way. 

Mr. H . K . B enn e t t, t h e new p r es ide nt of t h e A m erican 
E lectri c R a ilway Cla im Agen ts' Associa ti o n, was born in 
\ Vhiteh a ll , N. Y ., in 1871. He has live d in F itchburg, Mass., 
fo r th e las t t h irty-nin e y ears a n d was e ducated there and 
was g r a du a t ed from Bos t o n _ University. He t ook up news­
paper work in F itchburg in 1891. In 1898 h e enter e d the 
em ploy of th e F itch burg & L eomin s ter S treet Ra ilway as 
ca r hou se fo r em a n a nd di spatch er. He held thi s p osition 
fo r six yea r s, w h en h e was placed in char ge o f the c laim 
depa rtm ent, pu b li city and a dv erti s ing ,. w hich position s hl 
h as h e ld ever s ince. Mr. Ben n ett is a ctive in civ ic a f­
fai r s in F itc h burg a nd was a m ember o f th e Commo n 
Cou nc il for t h e five year s ended Jan. 1, 1911, a nd during 
hi s last yea r h e se r ved a lso as pr es ident of th e Coun cil. 
H e began a tt ending elec tri c r a ilwa y con ventio ns' with the 
Colum b u s meet ing in 1906 and has been a r egul ar d elega t e 
ever s in ce. He w as m a de th ird v ice-pr es ident of the 
Cla im Agent s' Assoc ia ti o n in 1909 a nd fi r st v ice-pres id ent 
in 1910. M r. Be nn ett 's n ew spaper tra inin g h as s t ood him 
in goo d s tead as a co ntribu tor of pape r s befor e t he asso­
c iat io n a n d t o t h e t ec h n ical pr ess. 

M r . J . N. Sha n n a ha n , t he new pres id ent o f t h e American 
E lec t r ic Rai lway Tra n spo r ta t ion & Traffic Assoc ia tion, is 
rai lway ma nage r of th e operat in g depar tm en t o f J. G. 
\\"hi t e & Com pan y , In c., New Y o r k, N . Y . Mr. Sh a nnaha n 
has always taken a p romin ent p a rt in a ssocia ti o n activiti es 
duri n g hi s co nn ec ti o n w ith e lec tric railway wo r k. He w as 
p r e.~ ide n t o f the S tree t Ra ilway Associa ti o n o f th e S ta t e 
of New Yo rk durin g 1906- 1907 a nd served as cha irman of 
the com mi ttee o n int erurban rul es o f t he A meri can E lec tric 
Ra ilway T r a n sp o rta tio n & Tra ffic Assoc iation during 1906-
1907 a n d 1908-1909, a nd h as b een fi r s t v ice-pr esident of 
that a ssoc iatio n durin g -th e las t yea r . A fte r h e was g rad u­
ated from Re n sse lae r P oly t echni c In s titute in 1894 Mr. 
Shannaha n entered th e empl oy o f t h e U ni ted S tates gov­
ernment as a d raft sm a n o n t he vVaterv liet A r sena l. He 
~en·ed n ine m on t hs in t h is p os it io n, a nd then enter ed t h e 

H. K. Bennett J. N. Shannahan 

se r vice o f the N ew Yo rk Centra l & H udso n River Railroad 
a t Roch es t er , N. Y., as inspect or o f s ig na ls. A ft er several 
years' se rvice with that compa ny h e became connected 
w ith the Fonda, John s t own & Gloversville R a ilway a s 
chief engineer. About this time t he Fonda, Johnstown & 
Gloversville Railway was being p a rti a lly equipped for elec­
t r ic opera t ion and dur in g t h e n ext fo ur y ea r s Mr. Shanna­
ha n had cha r ge of buildi n g the d oti,ble-track electric rail­
way between Gloversv ille and Schenectady for this com­
pany, and the single-t rack line ·between.t'.A.m sterdam and 
Hegeman. On Jan. 1, 1903, Mr. Sh a nnahan w as appointed 
g en er al superintendent of the compapy; in charge of both 
steam a n d electri c opera tion , and at the same time was 

/ 
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app ointed m a nager of the E dison E lect r ic Li ght & Power 
Compa ny, A msterda m . Early in 1904 he was e lec t ed p r es i­
dent of the A dirondack Co mpa ny. In 1907 Mr. Shannah an 
r es ig n ed as ge ner a l sup erint end ent a nd purchasing agent 
of the Fonda, J o hn s to wn & Glover svill e Railway, a nd a s 
president o f th e A diro ndack L a k es Trac tio n Comp a ny , 
Glover svill e, t o becom e g en era l m a nage r o f the Washin g­
ton, Baltimor e & A nn ap o li s Ra ilway, then under co n s truc­
tion between W ashing to n , Baltimo r e a nd A nnap oli s, a nd 
continued w ith th e las t-n am ed compa ny until M ay, 19II, 
when he r esigned the po siti o n s of v ice-pres iden t a n d gen­
eral manager of the com pany t o becom e r a ilway man ager 
of the op er a ting depa rtmen t of J . G. Whit e & Comp an y , 
Inc., New Y o rk, N. Y. 

Personal Mention 
Mr. W. H. Pape has resig n ed a s m anage r o f the P it ts ­

burgh & Butle r Street Railway, P ittsburg h , Pa ., an d the 
Butler Pas sen g er R ailway, t o engage in bu sin ess fo r hi m ­
self. 

Mr. C. D. Beebe, fir st v ice-pres id ent of th e Roch e ste r , 
Syracuse & Eas t ern Ra il roa d, Sy r acu se, N . Y., h a s be en 
elected pre sid ent of th e co mpany t o su cceed L. C. Smith, 
deceased. 

Mr. R. K. Page has r esig ned hi s p os iti o n of local man­
ager of the P ortland Railway & Li ght Co m pany. M r . Page 
will remain in Sal em a nd g ive hi s attention t o pr iva t e af­
fairs. Mr. W . M. Hamilto n, of Po rtland, M e., wi ll su c­
ceed Mr. Page . 

Mr. W. H. Martin ha s r esi g n ed as sup erint ende nt of 
transportatio n of the Ora nge County T rac tio n Co m pany, 
N ewburgh, N. Y., to become connected with th e H ic k s & 
Johnson Co mpany, w hich is doin g pa rt o f th e w o rk at 
Cold Spring on the New Y ork City wa t er supply cont ract . 

Mr. R. N. Hemming, who has b ee n connec ted w ith t h e 
Ohio & Southern Traction Comp a n y, Columb us, O hio, a s 
g eneral manager, has b een appo int ed sup erinten de n t of 
motive power for the Indiana Trac ti o n Co mpa ny, A nd er­
son, Ind., to succee d Mr. W . H. Evan s, who re sig n ed 
Sept. 1. 

Mr. Edward P. Burch, con sultin g engin eer , l\Iinn eapoli s, 
Minn., is spending eight w eek s in E urop e in a study of t h e 
application of electric tractio n to railroad train service, 
particularly on the state railway s in Fra n ce, Switze rl a nd. 
Italy, Austria a nd G ermany, and th e st eam r a ilroad t ermin a l 
electrifications in the la rger citi es. 

Mr. Charles C. Tennis h as been elect ed v ice-presid en t o i 
the Pittsburg h & B utler Stree t Railway, P itt sburg h, P a., 
a nd the Butle r Passe nger R ailway in charge of op er a tio n. 
Mr. Tennis is a n a tive of J uniata County, Pa., and for 
some years has been act ive ly en gage d in the co n s truc­
tion and operatio n o f electri c rail way s in P enn sylva nia, 
Ohio, Indiana and K entucky. 

Mr. C. E. Palmer has been appointed superintende n t of 
transportation of the F t . Wayn e & Nor t h ern I ndiana Trac­
tion Company, with headquart er s in F t. W ayne, Ind. M r. 
Palmer has r ecently b een sup erin te nd ent of the Chi cago , 
Lake Shore & South B en d Railway, Mi chigan City, Ind. 
P ri or to hi s conn ection w ith tha't company Mr. Palm er 
w a s with th e O hio E lectri c Ra ilway a nd st ill earli er w ith 
I he Clevela n d Co n stru ction Com pan y a t Clevela nd . Si n e<:> 
the r esignatio n o f Mr. F r a nk I. Hardy, seve r a l m onth s ago . 
Mr. A . A. K a rtholl, gen er a l fre ig ht a nd passe nger a g ent o f 
the F t . W ayn e & No rth ern J nd ia na T r act ion Co m pan y, 
has bee n actin g a s superint end en t o f t ra n spo r ta t ion . 

Mr. Mason B . Starring, h eret o fo r e p r es ide n t o f t he 
N o rthwes t ern E leva t ed R ail road, Ch ica go, ha s b een elec ted 
p residen t of t he U n ited Rai lw ay s Inves tm en t Comp a ny, 
San Francisco, Cal. , to su ccee d Mr. E rn :, t T halma nn , o f 
t h e fi rm o f Ladenburg, T ha lm a nn & Com pany, N ew Y o rk, 
N. Y . M r. Starrin g was b o rn a n d edu cated in Chi cag o 
a nd has been in t h e ra ilway bu s in ess s in ce ea rl y yo uth . 
He began h is ca r eer in the oper a tin g depar tm en t of t he 
Chicag o, B urlin g t o n & Q uin cy Ra il road a nd was a lso con­
nect ed with th e Pe nn sy lvan ia Rai lroad. In 1888 he be­
ca m e co nn ec t ed with the Chicago City Ra ilway as a clerk. 
He wa s su bs equ en t ly tra n sfer r ed t o th e office of J u dge 

J. S. Gri nn ell, ge n er a l coun se l of t h e compa ny, a n d in 1894 
wa s made a ss is ta nt gen er a l co un sel. O n M ay 12, 1904, he 
wa s m a de ge n er a l m a nage r of th e co mpany. L a ter he was 
elec t ed v ice-pres ident of th e com pany. In A pril, 1907, Mr. 
Starring was el ected pres id ent o f t h e N orthwe st ern E le­
va t ed Rail road. 

OBITUARY 
Charles W . Johnson , presid ent o f th e Acm e Indicator 

Co mpany, prom in ent in Cleve la nd milita ry c ircles a nd well 
kn own in Clevela nd as a n indu s tri a l promo ter, is dead. 

August Stavenow, tra ffi c m a nage r o f the Grosse- Berliner 
S trassen ba hn, B erl in, Germ a ny, di ed o n Sept . 23, 19 1 r, at 
hi s ho me in Sch6 neb er g a t th e a ge of fi ft y-o n e yea r s. l\lr. 
Stav en ow wa s a lea din g a uthori ty o n German city tran s­
portat io n probl em s and was a lso a k een s tudent of electric 
railway t r affic in oth er co untries. During 1906 h e m a de an 
ext end ed t our of t he la rge r A m erican c ities and b efor e 
leavin g t h is co un try wrot e a n a rticle, "T abulation o f Traffic 
S t ati s ti cs in Berl in ," w hi ch was publi she d in the STREET 
RAILWAY J OURNAL fo r l\J ay 19, 1906. M r. Stavenow p ossessed 
g r eat originality in a na lyzin g tra ffi c co nditi o n s, a nd h is 
cha r t s a n d m o dels p roved interesting ex hibit s at variou s 
co ng resses a nd expo s iti on s. Mr. Staven ow is su r vived bv 
two daught er s and three so n s. -

NEW PUBLICATIONS 

Train Rule Examinations Made Easy. Co mpi led by G. E . 
Collin gwood , N ew York, 19 11. The No rman W . Henley 
Publi shing Co mpany. Cloth, 256 pages . P r ice, $ 1.25. 

T h is book, whi ch is cf p ocket size , is dev ot ed to a n ex­
p la na tion a n d elu cidatio n of t h e s ta nda rd code of train 
r ules fo r s in g le- track op era ti on o f th e A m eri ca n R a ilway 
Associat io n. 

Hendricks' Commercial Register of the United S'tates. S . E. 
H endri cks Comp a ny, New Yo rk. 191 1. Clo t h , over 1600 
pages. Price $ 10. E x press charges p repaid. 

P urcha sing age nt s are natura lly w ell acquai n ted wi th th e 
nam es and addresses of t he manufact u r er s of the m or e im ­
p ortant ar t ic les u sed by their compa ni es, but even t h e mo st 
experie n ced buyer occa sio na lly has difficulty in fillin g requi ­
sition s fo r unu sual mat er ia l. In such cases a commer cia l 
regi st er of thi s ki n d is a decid ed help. T h e n ew ed iti o n 
represen t s about 350,000 nam es a nd addre sses in m o re t han 
45,000 cla ss ificati on s. The supplem ent ar y list of common 
tr ade n ames is a feature w h ic h w ill a id in fi n ding t h e manu­
fact u re r s of a r ticl es kn own o nly by such des ig na t ions. 

D irect and Alternating Current Manual. Compiled by F r ed-
eri ck Bedell , professo r of app lied e lectricity in Co rn ell 
U ni ver sity, ass is t ed by Clarence A . Pierce, Ithaca, N. Y ., 
19 1 r. Th e D. V a n Nostrand Co mpa n y. Clo t h , 360 page s. 
Price, $2. 

T h is man ua l co nt a in s a se ri es of t es t s o n dir ect a n d a lte r­
nat.i ng curren t a ppara tu s, se lect ed w ith r efe r ence to the ir 
p ract ica l usefuln ess and in structi Ye Yalu e. Fro m th e text 

· proper a r e excluded specia lized t es t s and tho se that are o f 
li mited appl icat ion or r equir e unu sua l te stin g fa cilitie s. 
but t hes e tests are described in th e appendices t o the 
severa l experiments. T h e book is fully illu stra t ed wi th 
cha rt s of conn ec t ion s, cha ra cte r isti c curves, vecto r dia­
g ram s and o t her exp la natory fi gu r e '-. 

E lectric Traction and Transmission E n gineering. By 
Sa mu el S h eldo n a nd E r ich Hau smann, Ne w Y ork, 19 11. 
D. Va n N os t ra nd Compa ny. C loth. 301 pa ges a nd 127 
illu stra tio n s. Pr ice, $2 .50 n et. 

O n e of t he m ost co mm endable feat ures o f thi s book i~ 
it s en t ire absen ce of t rade de scrip t io ns. Th e a uth o r s have 
a rra nge d in lo g ic a l o rder t h e prin cipal p ro b lem s w hich t he 
electrica l en gin eer mu st so lve in dec id ing up on t h e size of 
t h e g en era ting a n d d istributin g wstem and the numb er a nd 
ca pac ity o f th e car eq uipm ent s. ·T he exp la na ti o n s a r e i ll um i­
nated by p ra ctica l exa mp les w hic h w ill ena ble the re ad er 
t o app ly th e sa m e m eth ods to hi s ow n prob lem s. S imple 
a lg eb ra ic equati o n s a r e u se d throug ho ut except in p r ob lem s 
r e la tin g to wa \' e pro pagat io n, w h er e hyp er boli c fun ctio n s 
ha ve h ee n u ~c d. Th e compa ri son s o f va ri ou :, t yp es of d .c. 
an cl a. c. m o t o r s a nd contro l a nd the ,,t udi es in e nergy con ­
sumpti on a r e esp ec iall y t im ely. 



ELECTRIC RAILWAY JO URN AL. [VoL. XXXVIII. No. 16. 

Construction News 
Construct ion News Notes ar e classified under each head­

in g a lphabetica lly by States. 
An asterisk (*) indicates a proj ect not previously re ­

ported. 
RECENT INCORPORATIONS 

*Twin Falls (Idaho) Railway.-Incorporated in Idaho to 
build elec tri c and steam railways in the vicini ty of Twin 
Fall s. Capital st ock, $500,000. Inc orp orator s : L. B. Per­
raine, Twin Fa ll s; Ray m o nd Mc Cun e, E . S. vVilliams, 
D. B. Moorman, C. W . Smith and A. D. Sta fford. 

Oak Hill Street Railway, Chicago, 111.-Incorp ora ted in 
Illinoi s to build an electric railway in Chicago and suburb s. 
Capital sto ck, $20,000. Inc orporator s: Charl es Pullman, 
I. A. I saacson and L. S. W att s. 

*Cuyuna Northern Railway, Deerwood, Minn.-Incorp o­
ra ted in Minn esota to build an elec tric ra il way fr om Sh er­
wood throu gh Crow W in g Coun ty t o a p oint on th e l\Ii ss is­
sippi River . Capita l stock, $r,ooo.ooo. I nco rporat ors: Cuy­
ler Ada m s, F. S. Ada m s and C. C. Adams, a ll of Dee n voorl. 

Coraopolis & Sewickley Railway, Coraopolis, Pa.-Appl i­
ca ti on fo r a cha rter has been made in Penn sy lvania by thi s 
compa ny to build a n electri c ra ilway in Coraopoli s, Moon 
and S ewi ckl ey. Incor pora tors: S. L. T one, vV. B. Carson, 
C. S. M itc hell , A. W. Stevenson an <l J. L. Fos t er. [ E. R. J. , 
Se pt. 24, ' r r. ] 

Iowa, Nebraska & Dakota Railway, Pierre, S. D .- Appli­
ca tion fo r a cha rter has been made in Sou th Dakota by th is 
com pa ny to build a 225-mile electric railway fr om Va len ti ne, 
Neb. , to Sioux City, Ia., via the counties of Cherry, Key­
apaha, Boyd, Knox, Cedar and Dixon, Neb., the counties of 
Tripp a nd Grego ry, S. D., and the county o f \Voodbury, 
la. It is proposed to utilize the water of the Niobrara 
Ri ve r and t he K eyapaha River fo r power purposes. Cap­
ita l stoc k , $500,000. Headquarter s: Pi er re, S. D. Incorp o­
rators: C. H. Cornell, W. E. Haley and J. H. Bachelor. 
o f Valet in e, N elJ.; Glen n W. l\Iartens, Carl Goldsmith, J. R. 
l\IcK night a nd A. P Edgar, of Pier re, S. D. [E. R. J., 
l\Iay 28, 'ro.] 

*Dunbar & Wausaukee Railway, Wausaukee, Wis.- ln­
corp orated in \Visco nsin to bui ld a q-mile railway fr om 
\Vausaukee to Girard Junct ion, with a r2-m ile extensi on 
to Dunbar . Capital stock, $r50,ooo. lncorporators: J. \V. 
W ell s, l\ l enomi nee, Mich.; C. B. Culber t son, Ddroit. and 
] . A. Ken ilworth, Illinois. 

FRANCHISES 
Phoenix, Ariz.-The Salt R iver Vall ey Electric Railway, 

P hoenix, has asked the City Council for a franchise in 
P hoenix. This 60-m il e railway will con nect Phoenix, Ingle­
sid e, Scottsdale, Tempe, Me sa, Chandler, Alhambra, Glen­
dale and Peoria. F. l\f. \Vinter , Phoenix, president. [E. R. 
J., Aug. 26, r9rr.] 

Riverside, Cal.-The City Council will receive bids for 
t he sal e o f th e fra nchise for the construction of an electric 
ra ilway over l\Iagnol ia .-\venu e, in Riverside. The Pacific 
E lectri c R ailw ay, L os Angeles, has offered $25,000 for it. 

Denver, Col.-T he De nver City Tramway has received a 
fra nchis e fr o m th e Council of Park Hi ll Heights to extend 
its tracks a long Colorado Boulevar d an d East Twenty­
ninth Avenue t o P ark Hill H eight s. 

Averyville, 111.-The P eoria Northe rn Railway, Peor ia, 
ha s a sked th e Council fo r a fif ty-yea r fr an ch ise in Aver y­
vill e. Thi s line will conn ec t P eo ria, Mossville, Rome, 
Chillicothe, Spar la nd, Henry and Bureau Junct ion. H. E. 
Chubbuck, P eoria, pr es ident . [E. R. J. , J une ro, r9rr. ] 

Averyville, 111.-The Peori a R ailway Terminals Company 
has asked th e Board of Trust ees for a fr anchi se in Avery­
vill e. The lin e is t o be <louble tracked. 

Ottawa, 111.-The Chicago, Ottawa & Peori a Rai lway. 
La Sall e, has asked the City Council fo r a fr a nch ise t o 
double t rack some of its lin es in O ttawa . 

Indianapolis, Ind.-The Indianapoli s Traction & T erminal 
Com pany has asked the Board of Public W orks for an ex­
tension of ti me on its fran chi se in which t o complete the 
imp rovemen ts of its t racks in Indianapolis. 

*Vincennes, Ind.-L. A. Meyer, C. B. Kessinger, Frank 
Dastin and associates have asked the Board of Trade direc­
to rs fo r a franchise to build an elect ric railway from Vin­
cenn es to South V inc ennes. 

Beverly, Mass.-Th e Boston & Eastern Electric Railroad, 
Boston, has receive d a franchise from the Aldermen in 
Beverly and from the A ldermen in Salem. The company 
has asked the City Council of Lynn for a franchise to build 
its tracks through Lynn. 

Springfield, Mass.-The Berkshire Street Railway, Pitts­
field, has asked th e Aldermen for a franchise to connect its 
Pittsfield and Berkshire line s at the south side of the park in 
Springfield. 

Minneapolis, Minn.-Th e Twin City Rapid Transit Com­
pany, Minneap oli s, has asked the City Council for franchises 
to bu il d a numb er of extensions of its railway lines in 
Minneapoli s. 

Laurel, Miss.-S. M. Jones and P. H. Saunders, Laurel, 
have received a twenty-five-year franchise from the City 
Council t o operate an electric railway and power plant in 
L aurel. Part of the stipu lat ion of the franchise at Laurel 
is that thi s lin e mu st be in operat ion by April r, r9r2. The 
lin e w ill th en be extended to E lli sville. [E. R. J., Oct. 7, 
r9 r r.] 

Manchester, N. H.-The Manchester Street Railway has 
asked th e Mayor and Aldermen for a franchise to relocate 
and ex tend so me of its track s in Manchester. 

Trenton, N . J.-The franchise granted by th e City Council 
of Eas t Orange, giving the Public Ser vice Railway permis­
sion to operate a line on N orth Park Street, ha s been ap­
proved by th e B oard of Public Ut ility Commiss ioners. 

Cincinnati, Ohio.-The Cinci nnati Traction Co mpany has 
asked th e City Council for a franchise to extend its Avon­
dale Stree t lin e to Bond Hill. 

North Dayton, Ohio.-The People's Railway, Dayton, has 
as ked th e Coun cil for a franchise to extend its tracks in 
North Dayto n. 

Oklahoma City, Okla.-The Oklahoma Interurban Trac­
t ion Comp any ha s had susta in ed in th e Suprem e Court the 
val idity of t he fra nchi se g ranted it to build its trac_ks on 
any st ree t in Okla homa City not in use by the Oklahoma 
Railway. 

Spartanburg, Pa.-The Gre enville, Spartanburg & Ander­
son Ra il way, Greenvill e, ha s a sked the City Council for a 
fra nchi se over cer tain str eets in Spartanburg. 

Spring City, Pa.-The P ottstown & Read in g Street Rail­
way, P ottstown, ha s a sked the City Cou ncil for a franchise 
in Spring Ci ty . Thi s is part of a plan to build a line be­
tw een Spring City and Sanatog a. 

Dallas, Tex.-Th e Southern Traction Company, Dallas, 
has asked the Mayor and Commi ssioners for a franchise in­
side t he city lim its of D allas . This line will connect Dallas, 
\Vaco, H utchin s, Ferri s, Waxahachie, Milford, Hillsboro 
and Forreston. J. F . Strickland, president. [E. R. J., 
A ug. 26, 'rr.] 

*Bingham City, Utah.-Judge Watson and associates 
have received a franchise from the City Council in Bing­
ham City. Thi s is part of a plan to build an electric rail­
way th r ough the Bear River Valley and eventually extend 
it to M alad, Idah o. 

Richmond, Va.-The Virginia Railway & Power Com­
pa ny ha s a sked the City Cou ncil for a franchise to extend 
it s tr ack s in Richmond from Robin son Street to West 
Stree t and th enc e to Floyd Avenue, forming a loop. 

Vancouver, Wash.- H. L. Harmon and E. R. Erns­
berger have asked the City Council for a franchi se in Van­
couver. Thi s is part of a plan to build an electric railway 
fr om Vanc ouver north to the South Fork of the Lewis 
River, th enc e northeast to K lickitat Pass, a distance of roo 
mil es. [E. R. L Sept. 30, 'r r.] 

Weston, W. Va.-The Fairmont & Clarksburg Traction 
Company, F airmont, h~s asked the City Council for a 
franchise in \Veston. 

Weston, W. Va.-The Clarksburg & Weston Electric 
R ailway, Clar k sburg-, will ask the City Council for a fran­
chise in West on , -
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TRACK AND ROADWAY 

Tucson (Ariz.) Rapid Transit Company.-A r-mil e exten­
sio n is b eing p la nn ed by this compa ny a t Tucson from t h e 
U niversity gate t o th e Speedway a nd thence down t he 
Speedway. 

Clear Lake Railroad, Lakeport, Cal.-The directors of 
this compa ny have autho ri ze d th e con stru ctio n o f 9 mil es 
o f roadbed. Contracts w ill be let at once for 4 mi les of 
g rading out of H opland and 5 m il es southwest of Lake­
port. This 24-mile line will extend from H opland t o Lake­
port, with branches th rough Ke lseyvill e and Upper Lake. 
E. Howard, L a keport, secreta ry. [E. R. J., Jun e IO, 'r r.] 

Sacramento & Woodland Railway, Sacramento, Cal.­
Bids a r c b ein g rece ived by thi s company fo r o- raclin o- o n the 
line which will conn ect Sacramento a nd Woodl; nd and 
contracts will be award ed soon. The g rad in g bids wer e 
let in three sect ions. 

Sacramento Valley West Side Electric Railway, Sacra­
mento, Cal.-Pre limina ry surveys a re b ein g mad e a n d fr an­
chises will soon b e a sked fo r by thi s com pany fo r it s rail­
way 1?etween Woodla nd, Colusa, W ill ows, O rl a nd , Cornin g, 
Reddmg and Red B luff. C. L. Donoh oe, \ Vi ll ows, p resi­
dent. [E. R. J., Aug. 19, ' rr.] 

Denver (Col.) City Tramways.-This company p lans t o 
build an exten sio n a lon g Col o rad o Boulevard a nd Twenty­
ninth Ave nue in Denver. 

Pueblo & Sub~rban Traction & Lighting Company, 
Pueblo, Col.-Dunng th e n ex t few weeks this compa ny w ill 
place contract s to build about 6 miles of new track and 
two concrete bridges. 

~r~nidad Electric Transmission Railway & Gas Company, 
T~midad, Col.-During the n ext four weeks thi s company 
will place contracts for rebuilding about 19 mil es of track. 

Shore Line Electric Railway, New Haven, Conn.-Thi s 
company has awarded the contract t o build an ext en sion 
between Ivoryton a nd Deep River to the Cava naugh-Mc­
Caffrey Company, Boston . P reliminary work has been 
begun. It is expect ed that thi s line will be exten ded to 
Chester as soon as th e rig ht-of-way can be ob ta in ed. 

Valparaiso & Northern Railway, Valparaiso, Ind.- Thi s 
company's line is practically complet ed fr om Va lpara iso to 
Chesterton and will soon be ready fo r oper ation. Some 
bridge work r emains t o be complet ed. 

*Carrollton, Ky.-J a m es Gayle, general manager of the 
Carrollton & Worthvill e Railroad, with headq uarte r s at 
Carrollton, Ky., is r eported to be int ere st ed in a lin e be­
t"'.een Carrollton and Covin g t on, Ky., a distance of 55 
miles. 

Kentucky Southwestern Railway, Light & Power Com­
~a~y, Hickman, Ky.-This company is now m akin g a p re­
hmmar}'. surv~y fo r it s propose d lin e bet"·ee n Paduca h, Ky., 
a nd Un10n City, Tenn . Foll owin g th e surny it is th e in ­
tention t o int erest out s id e cap ital in the con struct ion of 
the lin e, the est imated cos t of which is $ ..i,000.000. \V. A. 
Calhoun is in charge of the survey. [E. R,. J., Oct. 8, 'rr.] 

Norway & Paris Street Railway, Norway, Maine.-This 
company has let th e contract t o C. E. Hoxie & Company, of 
Augusta, fo r the co nstructi on of a n ew concrete dam a t th e 
outlet of Pe nnesseewassee Lake, Nor way, Ma ine. The dam 
is to b e complet ed before the winter. The site is that of a 
sto rage dam on th e larges t o f th e three b od ies of \Yater at 
a distance above the power site. 

Aroostook Valley Railroad, Presque Isle, Maine.-This 
company is sa id t o have effected a con tract with the l'\ew 
Brunswick provin cia l gov ernm ent for the con st ru cti on of 
t he St. J ohn Vall ey Railroad along the St. John River fro:11 
S t. J ohn t o Grand Fall s a nd St. Leo nard s. T h e proposed 
new lin e is to have a subsidy from th e Canadi an govern­
m ent. 

Boston (Mass.) Elevated Railway.-Plans are bein a con­
sider ed by thi s compa ny to ex t end its line from l\fap l:wood 
acro ss the east side of M elro se throug h Leba non Street t o 
Porter Street. 

Ironwo~d & Besseme_r Railway & Light Company, Bes­
se11;er, Mic~.-\,Vo r ~ w1)l soon b e b egun by t h is company 
on it s 27-mile electric r ail way to connect Me ll es Fa ll s, As h­
)and, Ironwood and Bessem er . F. Sullivan, Ironwood, is 
intere sted. [ E. R. J., Sept. 24, 'r r.] 

Twin City Rapid Transit Company, Minneapolis, Minn.­
Work has been begun by t hi s company on th e ex tension of 
it s Johnson Str eet lin e in Minneapolis to Twenty-seventh 
Ave nu e N. E. 

~t. Paul Southern Electric Railway, St. Paul, Minn.­
T hi s compa ny has co n solidat ed with the In~erurban Con­
s truction Company, o f Hastin gs, l\Iinn., and let the contract 
to Hoy & E lzy Company fo r the constructi on of an electric 
railway to Mankato. [E. R. J., July 15, 'rr.] 

Gulfp?rt & M ississippi Coast Traction Company, Gulf­
port, M1ss.-P la n s are being ngured on by this company for 
sub stant ial improvements a nd betterments as well as some 
exten sions of it s line s in t h e near futur e . . 

West Missouri Electric Railway, Kansas City, Mo.-This 
company ~as awarded a contract to the Sp itcaufsky-Wagner 
Construct ion Company t o build the 3-mile sect ion of t hi s 
lin e from Kansas City southeast erly. It will connect Ka n­
sas City and Warrensburg via Lee Summit, Grandview, 
Belton and Raymore. T h e company w ill build no power 
h ou se. It will purchase it s electric power from the Metro­
p oli tan Street Railway and the present intention is to lease 
Metropolitan cars at first. [E. R. J., May 6, 'rr.] 

Whitefish & Polson Electric Railway, Kalispell, Mont.­
It is Hported that thi s compa ny ha s made arrangements t o 
fi n ance the lin e fr om W hitefish to Ka li sp ell. It is expec ted 
to begin w ork thi s fa ll. T he dir ec t or s of the compa ny have 
so ld and assign ed a ll their rig ht s-of-way and fra nchi ses for 
an electric lin e throu g h Kalispe ll t o the F lat h ea d Int er­
urban, which is be in g backed by D. R. McGi nnis, a loca l 
capita li st. [E. R. J .. Feb . ..i, ' 11.] 

Binghamton (N. Y.) Railway.-This company has under 
construction a mil e o f n ew tra ck in Binghamton, for w hic h 
materials h ave been purchased. 

Orange County Traction Company, Newburg, N. Y.­
About r½ miles of track are being renewed by this com­
pan y on Holden Street a nd Water Street in Newburg. A 
con crete fo undat ion and a reinforcement of brick are being 
laid. 

*Devils Lake, N. D.-R. F. McDougall, St. Paul, and 
assoc iates a r e pla nnin g t o buil d an elec tric railway be­
tween Devi ls Lake, Greenw ood and Chautau qua. 

C:leveland, Southwestern & Columbus Railway, Cleveland, 
Oh10.-Work has been begun by this company doub le track­
in g its Broad Street lin e in Cleveland. 

Oklahoma Interurban Traction Company, Oklahoma City, 
Okla.-Work is under way by this compa ny o n it s Har vey 
Avenue lin e and the downt own loop on Main Street and 
Grand ,-\venue in Oklahoma Cit y. P la n s a r e being con sid­
ered to build an exten sion south and west from Fifth Street 
to conn ec t with the north en d of the Patterson Capit ol Hill 
lin e a t Hudson Avenue. 

London (Ont.) Street Railway.- Extensive improvements 
a r e b ein g plann ed by thi s company for it s lin es in London. 
It is expec ted that abou t $1,000,000 will be expended. 

Hummelstown & Campbellstown Street Railway, Hershey, 
Pa.-The Pennsylva nia S t eel Compa ny ha s rec eived a n 
o rd er for rooo tons of rail s from t h is company. 

Mahoning & Shenango Railway & Light Company, New 
Castle, Pa.-Work h as been begun by this comp any on the 
ex t en sion o f the E lm Street lin e in \Varren. 

West Penn Railways, Pittsburgh, Pa.- About $2,000,000 

"·i ll be spe nt by this company in improvements and exte n­
s io n s of it s lines in we st ern Pe nn sylvania. T h e new exten­
s ion s w ill include one from Greensburg to New Alexandr ia 
and a n o ther from New Alexandria to Latrobe, and a third 
to cover a territory between West Newton a n d Scott 
Haven. Right s-of-way have been acquired between t h e ter­
m inal s for. these project ions and surveys are bein g m ade. 

Somerset (Pa.) Railway.- Work will be begun sh ort ly by 
this company on its ro-m il e electric railway between Somer­
se t and Rockw ood. C. C. Winslow, Somerset, ge neral man­
ager. [ E. R. J., May 13, ' 11.] 

*Rapid City, S. D.-Effort s are n ow being mad e by local 
bu sin ess men who are connected with interested cap ita l t o 
complete plans for a forty-seven-mi le elec tric rai lway from 
Rapid City t o Newe ll in Butte County. 

Jackson Rai:way & Light Company, J ackson, Tenn.-
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This company has begun work on an ext ension from Pearl 
Street to Porter Street. 

*Shawanee, Tenn.-It is reported that a company is being 
organ ized for the purpose of establishing a hydroelectri c 
power plant on P owell 's River, near Shawanee. The pur­
pose of the dev elopment is to furnish power for J ellico, 
T enn. , and Middl esbor o, Ky. It is also the plan to operate 
an electric railway in that territory. 

Ft. Worth Southern Traction Company, Ft. Worth, Tex.­
The route of this electric railway will extend from Dallas 
to Waco and from Dallas to Corsicana, via F erris, the line s 
tn dive rge at Ferris , approximately a t o tal distance of 134 
mil es . Beginning a t Dallas, it is contemplated to have the 
route extend via Hutchins and \Vilmer to Ferris, thence to 
Waco, through Rockett, Waxahachie, Forreston , Italy, Mil­
fo rd, Hillsboro, West E lm Mott and Day's L ake. The 
Cor sicana line, dive rg ing at Ferri s, is to run via Trum­
bull, Palmer, Garrett, Ennis, A lma and Rice. G. H . Clif­
fo rd, Ft. Worth, is interested. [E. R. J ., Oct. 7, '1 1.] 

Northern Texas Traction Company, Ft. Worth, Tex.­
This company has placed in operat ion its new extension 
kn ow n as the For es t P ark lin e, w hi ch extend s from Forest 
Park to the T exas Chris ti an Univer sity. 

Galveston (Tex.) Electric Company.-Plans are being 
mad e by thi s comp any for the cons tru ction of new cross­
town lin es in Galveston, east of Twen ty-first Street. 

San Benito (Tex.) Interurban Railway.-Within th e next 
few m o nths this compa ny wi ll ex tend its tracks to Santa 
Maria. Preliminary arrangements are now being made. 

V irginia Railway & Power Company, Richmond, Va.­
It is repo rted th at thi s company will spend $1,100,000 w ithin 
th e next yea r for enlarg in g a nd improving its lin es. Abou t 
$200,000 wi ll be spent on track wo rk. 

Highland Park & Lake Burien Railway, Seattle, Wash.­
Dibble-Hawthorn<.: & Company, Tacoma, hav e secur ed the 
co ntract for constructi ng the 7-mile e lec tric line from Ox­
bow to Lake Burien for thi s co mp any. W. H. Coughlin , 
302 American Bank Building, Seattle, is intere sted. [ E. R. 
J. , Sept. 9, ' II .] 

Spokane & Inland Empire Railroad, Spokane, Wash.­
Th is compa ny wi ll ext end its No rth Howard Street lin e 
in Spokane t o t he city limits at once. 

Steubenville, Wellsburg & Weirton Railway, Charleston, 
W. Va.-Th e branc h of th is ra ilway which connects Weir­
ton a nd Ste ubenville has been placed in operation. 

Fairmont & Clarksburg Traction Company, Fairmont, 
W. Va.-Plans a r e being considered by thi s company to 
build a n exte n sio n to Smithtown with a spur extending to 
l\fo ntana. Thi s lin e will eventually extend to Morgan­
town. 

Mount Morris-Morgantown Traction Company, Morgan­
town, W. Va.-Stockhold er s of t hi s company have dec ided 
to dis solve the compa ny and aba nd on the proposed line 
fro m Mou nt i\lorris to i\laidsville and Randall. Aaro n 
Garl ow, Morgantown, president. [E. R. J. , Aug. 26, '11.] 

Morgantown (W. Va.) Interurban Railway.-! t is re­
ported that a mee ting will soon be h eld fo r the organiza­
tion of thi s company and that surveys will be made this 
fall to build an electri c railway between Fairm ont and 
:Mor ga ntown, via Lau r el, Point Geor getown, A rn ettsville 
and River svi ll e. J. H. Mc Dermott, pre sident. [ E. R. J., 
July 29, ' 11. ] 

Wheeling (W. Va.) Traction Company.-P lans are being 
con sid er ed by thi s company for th e construction of an ex­
tension from Ivi oundsv ille to Barton a nd St. Clairsville. 

Milwaukee Western Electric Railway, Milwaukee, Wis.­
\Vork ha s been begun by this company on its lin e betwee n 
Juneau and Hustisford. 

Badger Railway & Light Company, Milwaukee, Wis.­
Th is company advises that its proposed lin e will conn ec t 
\Vhitewater and Lake Geneva via Elkhorn. The company 
has not placed in opera ti on a line between P ewaukee and 
V/atertown as was rep orted in the ELECTRIC R AILWAY JouR­
~AL, Sept. 23. f E. R. J ., Sept. 23, ' 11.] 

SHOPS AND BUILDINGS 
Denver City Tramway Company, Denver, Col.-This 

company has broken gr ound fo r the new car r epair shops, 
paint shops and garage at Thirteenth Street and Arapahoe 

Street, in Denver. The divisions will be separate fireprooi 
buildings, and will open off the new fi reproof carhouse at 
T hirteenth, Fourteenth and A rapahoe Streets, just com­
p leted by this company. 

Trinidad Electric Transmission, Railway & Gas Com­
pany, Trinidad, Col.-During the next four months this 
company will place contracts to build a steel-frame exten­
s10 11 t o its carhouse in Trinidad. 

Terre Haute, Indianapolis & Eastern Traction Company, 
Terre Haute, Ind.-The plans fo r th e n ew tra ction terminal 
station and arcade building have been received by General 
::\Tanager T. F. Glm·er, of t hi s company, and bids for the 
con struction of the buildin g are being advertised for. The 
buildin g will be of steel, stone and brick. The station 
proper will be a six-s tory fireproof building in the rear of 
the Arcade. The train sheds will run through the length 
of th e building-. The basement will be finished for occu­
pancy. 

Gulfport & Mississippi Coast Traction Company, Gulf­
pcrt, Miss.-Work ha s been begun by this company on a 
new r epair shop in Gulfport. 

Interurban Railway & Terminal Company, Cincinnati, 
Ohio.-Pla·ns are being made by this company to rebuild 
its ca rh ouse wh ich was recently destroyed by fire at Coney 
I sland. A temporary structure wi ll be erected . The com­
pa ny is considering plans for a consol idati on of its power 
plants and carhouses. 

Cincinnati ( Ohio) Traction Company.-This company 
proposes t o build its new carhouse at Erie Avenue and 
Tarp is Street, in Cincinnati. The structure will be one 
stor y in h eig ht and of concrete co nstruction. The cost is 
es timated to be about $60,000. 

Philadelphia & West Chester Traction Company, Upper 
Darby, Pa.-A new freight station and warehouse is being 
built by thi s company at Milltown at th e east end of the 
bridge over Chester Creek. 

Virginia Passenger & Power Company, Richmond, Va.­
New steel carhouses to cost $125,000 and the erection of 
term ina ls at Ocean View and Wi ll oug hby are among the 
imp r ovements planned by thi s company in the near future. 

POWER H OUSES AND SUBSTATIONS 
Pacific Electric Railway, Los Angeles, Cal.-This c ompa ny 

ha s placed an order with the Genera l E lectric Company for 
one m otor-generator se t, one 17-kw, 500-125-volt exc iter and 
th ree \ VC-450- 15,000: I 3,500-2250-volt core type transformers. 

Trinidad Electric Transmission Railway & Gas Company, 
Trinidad, Col.-Durin g th e next fou r weeks this company 
expects to purchase two 2000-kw turbines, three 1000-kw 
transformers, coal-handling machinery, boi ler s with a capac­
ity of 1000 hp a nd s tokers fo r its power plant a t Trinidad. 

Metropolitan West Side Elevated Railway, Chicago, Ill.­
This company has placed an order w ith the General Elec­
tr ic Company for two 2000-kw, 600-volt rotary converters, 
six 700-k w, 9000 :430 transformers, two 20,000-cu. ft. blower 
sets and a switchboard for its power hou se in Chicago. 

Des Moines City Railway, Des Moines, Ia.-An order ha s 
bee n placed by thi s company w ith the General Electric 
Company fo r a switchb oard for its power plant at Des 
I\l o in es. 

Lewiston, Augusta & Waterville Street Railway, Lewis­
ton, Maine.-An order has been placed by this company 
with the General Electric Company for one 300-kw, 2--unit 
motor-generator set and a switchb oard fo r its power plant 
at Lewiston. 

Central Pennsylvania Traction Company, Harrisburg, 
Pa.-This company has purchased from the Hoover, 
Owens & Rentschler Company one Hamilton Corliss en­
gine with a capacity of 1600 kw and one generator for same 
from the General Electric Company. This is now being 
erected in its power plant at Harrisburg. The company 
expects to purchase one 150-kw generator, one 150-kw 
booster and one engine from the Harrisburg Foundry & 
:'.\fachine Works. 

Fairmont & Clarksburg Traction Company, Fairmont, 
W. Va.-This company has placed an order with the Gen­
eral Electric Company for th ree 300-kw, 1200:600-volt CW 
rotary converters, nine I 10-kva transformers and a switch­
board for its power house at Fairmont. 
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Manufactures & Supplies 
ROLLING STOCK 

Delaware & Hudson Company, Albany, N. Y., has or­
de red one gas-electric motor car from th e General E lectri c 
Company. 

Dayton & Troy Electric Railway, Dayton, Ohio, has or­
dered one double-truck ?IIcGuire-Cummin gs long-broom 
snow sweeper. 

New York City Interborough Railway, New York, N. Y., 
has ordered two long-cab snow sweepers from The J. G. 
Brill Company. 

Erie & Suburban Railway, Erie, Pa., has ordered on e 
GE-205 four-motor equipment with K-34 control from th e 
General Electric Company. 

Stroudsburg (Pa.) Passenger Railway has ordered one 
28-ft. convertible motor car body mounted on Brill 39-E 
trucks from The J. G. Brill Company. 

Union Traction Company, Coffeyville, Kans., has ordered 
two 25-ft. 4-in. pay-within m otor cars mounted on Brill 
39-E trucks from the American Car Company. 

Chicago (111.) City Railway has ordered three s t ee l un­
derframe single-truck, long-broom snow swe t per s from 
the McGuire-Cummings Manufacturing Company. 

Orange County Traction Company, Newburgh, N. Y., 
is to rebuild one car fo r pay-within operation and will be 
in the market fo r cars of this type if the experimental car 

' m eets the service requirements in Newburgh. 
Clear Lake Railroad Company, Lakeport, Cal., is in th e 

market for one self-contained car, either gasolin e or stor­
age battery, for passenger, mail and express service. Ca­
pacity twenty people and 2 tons of freight. 

City & County Contract Company, New York, N. Y., has 
ordered one gasoline-electric equipm ent for construction 
car and control equipm ent fc,r the New York, Westchester 
& Boston Railway, from the General Electric Company. 

Salt Lake-.Ogden Railway, Salt Lake City, Utah, has 
ordered one 30-ton elect ric locomotive mounted on Mc­
Guire-Cummings No. 70-A high-speed interurban trucks 
from the McGuire-Cummings Manufacturing Company. 

Waterloo, Cedar Falls & Northern Railway, Waterloo, 
Ia., ha s ordered one so-ft. baggage and express car mounted 
on McGuire-Cummings No. 70-A high-speed interurban 
trucks from the McGuire-Cummings Manufacturing Com­
pany. The car is equipped with four GE-73 motors and 
au tomatic air b rak es. 

Nashville-Gallatin Interurban Railway, Nashville, Tenn., 
is asking for bids, through the F idelity Securities Corpora­
tion, Nashvill e, for four so-ft. interurban steel passenger 
car bodies equipped for s ingl e-end operation, and one 50-ft. 
steel baggage car body equipped for double-end operation. 
H. H. Mayberry is president. 

Union Electric Company, Dubuque, Ia., has specified that 
the six closed pay-as-you-enter m otor cars ordered from 
the American Car Company shall be 31 ft. 1 in. long over 
all and 8 ft. 3¼ in. wide over all. They will be equipped 
with Curtain Supply Company's fixtures, pantasote curtains, 
National hand brakes, Consolidated heaters, Un it ed States 
headlights, GE 67-2 motors, International registers, Brill 
sander s, Hale & Ki lburn seat s, l\Ia son step tread s, Brill 
21-E trucks and St. L oui s car wheels. 

Boston (Mass.) Elevated Railway has included the fol­
lowing details in th e specifications for the fifty semi-con­
vertible pre-payment car s bein g bui lt by the St. Louis Car 
Company -and the O sgo od-Bradley Car Company : 
Seating capacity . ...... . 52 Fare boxes ... recording reg. 
Weight (car body) . .. 21,000 Gears and pinion s . .... We st. 
Bolster cent er s, length .24 ft. Hand brakes .. . . .. . Nati onal 
Length of body .. 34 ft. 4 in. H eater s ... . ... Consolida ted 
Over ve s tibule .. . 46 ft. 10 in. Headlights ...... . .. .. . U . S. 
Width over si11 s ... 8 ft. 7 in. J ournal boxes .... Syming ton 
O ver all. . .... . .. . 8 ft. 8¼ in. l\fotors ... . .. ... -1-West-306 
Heig ht, rail t o sill s . .. . 30 in. M ot ors . ...... ........ inside 
Si ll to trolley base .. 9 ft. 6 in. Sander s .... . .. ..... Kilburn 
Body . ... . . .. . ... . composite Seats .. . St. Louis \Vakefield 
Interior trim . . . . composition Seatin g material .. . .. . wood 
Roof ........... . .. monito r Trolley catch ers .. . . . Wilson 

Underframe . . . ...... . . s tee l 
Bumper s.Hedley anti-c limb er 
Control. .... W est. Type HL 
Curtain fi x tures .... C. S. Co. 
Curtain material . .. pantaso te 
D es tination sign s ... Hunt er 

T ro lley base . . . ..... Nuttall 
T rucks ...... Brill 27-MCB-1 
V entila tors ........... Perry 
Spec ial devices, 

door-op era ting m ech . 

Lehigh Valley Transit Company, Allentown, Pa., n oted 
in the E LECTRIC R AIL WAY JoURNAL of July 2 2, 19 1 r, a s hav in g 
ord ered ten conve rtible pay-within cars fr om The J. G. 
Bri ll Co mpany, has sp ecifi ed the foll owing deta il s for these 
ca rs : 

Seating capacity .. ....... ---14 Curta in m a teri al ... panta sote 
vVeight (car body only) , D es tina ti on sig n ..... Hunter 

19,000 lb s. Fe nder s .. . ...... P rov iden ce 
Rnbtcr ce nt er s, leng th, Gear s a nd pini ons ..... solid 

18 ft . 6 in. Gon gs . ... .. .. . . .. D edenda 
Length of body .. 30 ft . I in. Hand brakes ....... P ea cock 
Ov er ve stibule . .. 42 ft. I in. H ea ter s ........ P et er Smith 
Width over sill s .. .. 8 ft . 8 in. H eadlig hts ........ ; ... G. E . 
Over all . .. .... ... 8 ft. IO in. J ournal boxes .... Syming ton 
Sill t o trolley base. 12 ft . r in. M otors ..... 4 W es t ro1 - B-2 
Body ........... ... . . . wood M otor s . .... . ........ in sid e 
Interio r tr im .... . mah ogany Paint ... . ...... Ry. Co. Std. 
Headlining ..... . ... agaso t e Regist ers .. .. ...... Sterling 
Roof .... . .. Brill plain arch Sanders . ..... . .... Universal 
U nderframe . .... . .... wood Sash fi x tur es . ...... Edwards 
Air brake s ... . ... West. D-2 S eats ... . ... .. ..... Winner 
Axles ... 5-in. motor bearing ; Seating material ..... rattan 

6-in. gear seat Springs ... ... .. . ..... . Brill 
Bumpers .... Brill ang le iron Step treads . . . ....... Mason 
Cab les .. ... . ....... . . . Brill T ro lley ba se . . . ........ U. S. 
Car trimmings .... mall eable Trucks .......... 27-M CB- 1 
Couplers ... . . . Ry. Co.'s Std. Wheel s, 
Curtain fixtures . . Curt. S. Co. F. S. W. Co. 34-in. rolled ~t ee! 
Venti lators ....... automatic 

TRADE NOTES 

Chicago Pneumatic Tool Company, Chicago, 111. , has 
appo inted the Holden Company, Montreal, Que., a s it s gen­
eral sales agent in Canada. 

Niles-Bement-Pond Company, New York, N. Y., ha s 
appointed the Canadian Fa irbanks-Morse Company, Ltd., 
to act as its agents in Canada. 

Westinghouse Air Brake Company, Pittsburgh, Pa., ha s 
elected Morris M. Rosenwa ld, of Ch icago, to succ eed Geor ge 
C. Smith as a director of the company. 

Brown Hoisting Machinery Company, Cleveland, Ohio, 
has opened an office in the Commercial National Bank 
building, Chicago, Ill., with A. M . Merryweather as 
manager. 

McKeen Motor Car Company, Omaha, Neb., has shipped 
a seventh standard 70-ft. all-steel motor car to the Oregon­
Washington Railroad & Navigation Company at North 
Yakima, Wash. 

Johnson Fare Box Company, Chicago, 111., has received 
an order from the Kentucky Traction & Terminal Com­
pany for fare boxes to be installed on the pay-as-you-enter 
cars which are being placed in operation. 

Detroit Twist Drill Company, Detroit, Mich., has ap­
pointed Halst ed Little Eastern sales agent with o ffi ces 
at 30 Church Street, New York, N. Y. Mr. Littl e was asso­
ciated for many years with th e sa les department of Man­
ning, Maxwell & M oore. 

Wagner Electric Manufacturing Company, St. Louis, 
Mo., has appointed P. L. L ewis as sales represe nt ative in 
Texas, w ith headquarters in th e Scollard Building, D a llas, 
to take the p lace of J. A . Gelzer , who sev er ed hi s connec­
tions with the company several m onth s ago. 

Coogan Engineering Company, Milwaukee, Wis. , has re­
ceived a contract from the Utah Light & Railway fo r an 
exten sion of the Coogan sys t em of hot-w a ter hea ting, w hich 
it installed in the m ain plant in 1909, fo r th e purpose o f 
h eating the machin e sh ops, pa int s hops, carp enter shop, 
b lacksmith shop and s tor ehouse. 

Lindsley Brothers Company, Spokane, Wash., has opened 
a Canadian offi ce at Calgary, Alta. G. U . Bacon has been 
placed in cha rge of t h e new offic e as resident m anager 
and will push th e company's "Pole-cat Brand " of ce da r 
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poles throughout Ca nada. T he company is also a dding to 
its lin e the "Bear Bran d" of cedar posts. 

Lord Manufacturing Company, New York, has ac quired 
all t itl e, in te r est , right s, etc., fo rmerly own ed by th e Spencer 
Air Purify ing Compa ny an d has purchas ed t he Spe nc er 
company outright. I t w ill h er eafter m a nufac tur e and sell 
the Spencer a ir pu ri fier, Spe ncer a ir equalize r and all o ther 
app liances made by the absorbed company. 

Corrugated Bar Company, St. Louis, Mo., has a nn oun ced 
the r emoval of it s headquarter s from S t. Loui s, M o., to 
Buffa lo, N. Y ., t o take effect the qth of this month. It 
will occupy the third and fourt h floors of t h e Mutua l L ife 
Building in Buffalo. D ist r ict offices will be main ta in ed in 
the National Bank of Commerce Building at St. Lou is, as 
well as in New York and Chicago. 

United States E lect ri c Company, New York, N . Y., an­
nounce s t hat the A tlantic Coast Line R a ilroad, which ha s 
had for some tim e 167 of thi s mak er's Gill se lec tor s in 
se rvic e in five circuit s on its telephone train-di spatching 
a nd m essage service, has r ece ived ninety-e ig ht additi c na l 
selec t or equipm ent s w hi ch ar e being in sta ll ed in ex t en sion 
of the sys t em to J acksonvi ll e, F la. 

J. G. Brill Company, Phi ladelphia, Pa., has r eceived the 
fo llowing foreign o rders: W. R. Grace & Company for 
two 20-ft. 8- in. prepayment cent er-a isle open motor ca 1· 
bodies, for F. C. Urba no de Lima, Lim a, Pe ru. Okura & 
Company for nin ety 21-E trucks for th e Osaka Municipal 
Railway, Osaka, Japan. O ttawa Car Company for two 21-E 
trucks complete, with whee ls and axles, for the M oose 
Jaw E lect ric Railway, :Moo~e Jaw, Can. J. G. \ Vhite & 
Company for eight 27-GE-r trucks without w he els a n d axles 
for th e Manao s Tramways, Mana os, Brazil. 

Ohmer Fare Register Company, Dayton , Ohio, will build 
several rein fo rced co ncre t e, fireproof factory uuil dings in 
Dayt on. T he cu 11tracts have been let and work has bee n 
begun. Th e buildings w ill be located in Edgemo nt on a 
---1½-ac r e tract of land recently acquired by the company 
on the main line of the Big Four Railroad. Robert E. 
Dexter has p repared plans fo r the main building, w hich 
w ill be 242 ft. long, 61 ft. wide and fin stories hig h. Part 
of th e fi rst floor in the south end of the building will be 
use d fo r the main offices. Provi sion will also be made 
fo r auxil iary offices, committee rooms, salesmen's mee tin g 
rooms and ro om s fitted for drafting and experimental work. 
The new buildings will place the company in a position to 
manufacture several auxiliary devices, including a stop 
indi cator, and a machine fer printing tran sfers. 

Ackley Brake Company, New York, N . Y., ha s just 
shipped an o rder of Ackley ad justable brakes to the Ha van a 
E lectric Railway, Havana, Cuba. T hi s r oad has n ow been 
fu rni sh c d with 534 Ackley adjustable brakes. Other recent 
orders fo r t hi s type of brake were fo r Campinas, Brazil ; 
Buen os A ires, Rosario, La Pla ta and Quilmes, Argentina; 
Char leroi, Belgium; A strakan, Siberia: Kitchineff, Russ ia; 
Sk oien, Norway. and Durban, ~ atal. O r ders ha\' e been 
rece iY ed a lso through the Compagnie Fran<;aise des F reins 
Ackley for .-\c kl ey no-staff brakes for a numb er of roads in 
Fra nce an d Spain, and the D eutsch e Ackley Br emsen 
Company, ~I. B. H., of Berlin. ha s placed orde r s wit h 
t he local company for no-staff brakes to be supplied to 
so m e of th e la rges t tramways in Germany. No-staff brake s 
ha\'e a lso been fu rni shed by the British . ..\ckky Brake 
Compa ny of London to several tramway s in England. 

ADVERT ISI NG LITERATU RE 

Standard Roller Bearing Company, Philadelphia, P a., 
has issued Bull etin X o . 26, which describes the con st ru ct ion 
and the saYing effected by the use of r oll er bearin gs. 

Chicago Railway Equipment Company, Chicago, Ill. , is 
dis tributin g a relief map of th e Panama Canal. The map 
is accompani ed by a pro fi le illu~trati on of the canal with 
histo rical an d descriptiYe no tes. 

Goldschmidt T hermit Company, New York, N. Y., has 
publi shed th e thir d quart erly number of "Reactions,'' which 
co ntains several very interesting a rticl e'- on rail and indus­
t ri al. welds by the Thermit process. 

Brown Hoisting Machinery Company, Cleveland, Ohio, 
has is sued a pamphlet containing 45 pages of illus trat io ns of 

in s tal!ation s of it s locom otive cranes for a variety of uses 
and de scriptions of possible uses to which they can be put. 

Hess-Bright Manufacturing Company, Philadelphia, Pa., 
ha s issued sheets 72, 73 and 38B of its loose-leaf catalog de­
scribin g its ball bearings for circular saws and jointing 
m achin es, w oo dshap er spindl es and cranehook thrust bear­
in gs. 

Westinghouse Electric & Manufac,turing Company, Pitts­
burgh, Pa., has issu ed fold ers Nos. 4215 and 4216, which 
describe a.c. and d.c. switchboard meters respectively. An­
oth er fold er, N o. 4217, describes and illustrates Westing­
house Type C w a tt-hour m eters. 

Zelnicker Crayon Works, St. Louis, Mo., has issued a 
ca ta log describing its differ ent styles of marking crayons 
for use in ca r markin g , for marking green and dry lumber 
an d g lass . These crayons d o n ot stain the material marked 
an d t he m ark does n ot wa sh o r brush off. 

H. M. Byllesby & Company, Chicago, Ill., have reprinted 
in bookl et fo rm an addr ess entitl ed "The Regulation of 
Publi c U tilities," delivered by A rthur S. Huey, vice-presi­
dent of t he compa ny, at the a nnual convention of the 
League of Am erica n M unicipa lities at Atlanta, Ga., on 
Oct. 5, 191r. 

Westinghouse Electric & Manufacturing Company, East 
P ittsburgh, Pa., has issued Circular l 131, describing graphic 
mete rs for switchboard se rvice. The publication shows 
illustrat ions of the m et er s together with typical charts 
taken from sa m e, indica ting the va rious uses to which 
g raphic meters may be put w ith a dvantage to the user. 

De Laval Steam Turbine, Trenton, N. J., has issued a 
booklet en t it led "A S t eam Turbine for Driving Direct-Cur­
rent Generat ors," w hi ch desc ribes the De Laval multi­
st age gear ed s team tu rb in e fo r drivin g low or moderate 
speed mac hinery. It a lso cont a in s a di scussion of the dif­
fe r ent typ es of s team turb in es and th eir comparative merits. 

Sangamo Electric Company, Springfield, Ill., has issued 
Bull et in No. 19, w hi ch desc ribes its ampere-hour meters 
fo r use in charging elf:c t r ic ve hicl es. Complete wiring dia­
gram s for va r ious types of well-kn own vehicles are given, 
and these should pr ove of ass ist anc e to managers who de­
sir e to equip to meet t he condition s of vehicle charging 
S( rvice . 

W . N . Matthews & Brother, St. Louis, Mo., have issued a 
booklet w hic h desc ribes th e "T elafa ult." This in strument 
locates the fo ll owi ng kin d of t eleph one cable trouble s : 
D ead sh ort s, high- r esistance t roubl e (up to 50,000 ohms) 
and we t spot s. It is asserted to be the only in strument that 
will loca te grounds with ou t "no ising up" the other pairs 
in a working cable. It wi ll fi nd a ll kind s of fault s e,xcept 
"opens." 

Allis-Chalmers Company, Milwaukee, Wis., ha s issued 
se \'eral bulletin s of int erest t o elec tric ra ilway engineers. 
Bulletin No. rn68 g ive s an illu stra t ed description and dis­
cu:ss ion of poi n t o f advantage of it s d irec t-connected Corliss 
eng ine unit s. Bul! eti ns No. rn70 and N o. 1519 contain 
descriptions and sect ion al d rawings of in stalla-tions of its 
barometric conden sers . Bull etin s X o. I074 and rn83 de­
scribe direct-current m ot or s and gen era tors for individual 
machine drive a nd powe r-h ouse unit s. Bull etin No. 1078 
describes alt erna ting-curr ent gen era to r s fo r turbine and 
re ciproca ting st eam engin e u se, for gas engines and belted 
unit s. Dulletin No. 1082 desc rib es en gin e-driven, direct­
current ge nerators, in cludin g exc it er and gas-engine units. 

Green Fuel Economizer Company, Matteawan, N. Y., 
ha s issu ed a 94-page book entitl ed " H eating and Venti­
lating, " w hich conta ins a rticle s on th e loss of head by 
friction through p ipes, loss of head through orifices and 
equivalent or ifices, meth od of determinin g the size of heat­
ers to m eet an y g iven r equirement and a m ethod of calcu­
lating a ir r esistances in parallel and series analagous to 
Ohm's and Kirch off' s law s, as applied to el ectrical circuits. 
T h er e a r e also num er ous n ew table s of constants which are 
of use in gener al engin eerin g pract ic e. The company has 
also publishe d Bull etin No. 140, entitled "The Economy of 
Gr een' s Economi zers." Five articles reprinted from recent 
issues of tec hnical journals are gi ven which describe power­
h ouse ins t allations in which Green's economizers are used. 
T h e bull etin also contains n otes on economizer practice, 
giv ing data an d fo rmula s u sed in their installation. 




