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provided an incentive for eve ry employee to save something, 

however little; to make a good investment of thi s saving, 

:lllcl to become a sharer in the profits of the organization of 

wh ich he is a part. That the welfare committee of the 

corporation is made the final arbiter in all matters concern­

ing stock purchases, and that preference is to be given to 

sm a ll subscriptions, indicates the spir it in which the plan is 

to be put into operatio11. Other details of this plan, as out­

lined in our last issue, recommend it as an admirable means 

of making employees profit sharers, while at the same time 

avoiding the drawbacks and complications of profit-sharing 

schemes. 

Entered as second-class _matter ~the pos~~~ THE VALUE OF 
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Our steam railway brethren, inter­

state electric road s , telephone, tele-

\ graph and express properties are to 
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resu lts. T h e undertaking will cost a lot of money and 

nobody ,viii be much better off when it is finished. An 

app ropriation of $500,000 was to be made to start the 

work, but this was lost in the shuffle at the encl of the 

sess10n. Before the valuation is completed, a tentative 

sch edule prepared by the commission, accepted or disputed 

by the carriers, and in the latter event taken into the courts, 

as provided for in the bill, an army of men will have put 

in several yea r s' work, and it is estimated that something 

like $6,000,000 will have been expended by the government 

an d the carriers. The results will not justify this expendi­

ture of time and money, but let us hope that the mania for 

valuation will have been satisfied. 
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STOCK FOR 
EMPLOYEES 

The announcement of a plan under 

w hich the employees of the Public 

Service Co rpora tion of New Jersey 

may purchase th e company's s tock by instalment payments 

is particularly int e r estin g because it r epr esents a further 

expans ion of a policy a lready embodi ed by this compan y in 

the most comprehensi ve w el fa r e system thus far established 

by an y p ubli c utility. By a rranging through a trust com­

pan y fo r th e purchase Jf the stock in instalments of $1.50 

monthly a nd for carrying the amounts owing at 5 per cent 

int e r est , the corporation h as a t once made it possible and 

ea rlier than h as previou sly been the case. It is believed, 

however , that this change in date corresponds more closely 

to the season when plans for maintenance a nd n ew con­

st ruction are m ost active. For geographical scope the 

present issue is striking, its contributions ranging from 

Hamburg to San Francisco. \Vhat is of more practical 

interest to the reader , however, is the fact that the articles 

taken together relate to car and way maintenance on every 

one of the great divi sions of electric rai lroading, namely, 

th e elect rified steam line as represented by the Pennsyl­

vania Railroad: the high-speed interurban line, by the 

Michigan United Traction Company ; urban and suburban 

rapid transit, by the Hamburg Elevated & Underground 
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System, and city transit, by San F rancisco, Brooklyn, Nor­
folk and Milwaukee. The Pennsylvania article will be of 
particular int erest to those steam railroad men who will 

soon be call ed upon to operate electrical equipment. The 
Brooklyn article is devoted particularly to electrical prac­

tice in car maintenance and shows what can be done to 

bring old motors and control up to the standards of ef­
ficiency and reliability set by later designs. The mainte­

nance of cars for various classes of service or the struc- · 
tures fo r housing them are described in all of the longer 

a rticl es except that on San Francisco, which is devoted 

exclusively to way department matters. The article on the 
N or folk maintenance buildings is of exceptional interest 
because of the authors· clear demonstration of the factors 

which must be considered in th e sci entific design of rail­

way buildings and their analysis of the costs of method<, 
and materials. In additi on, shorter articles app ear on th e , 

n~anufacture of concrete poles and on feeding overhead 

lines at street intersections. 

THE NEED FOR TESTING APPARATUS 

:N"o maker of machinery who values his good name would 

ship his product to the customer before it had been tri ed 

out in th e shop. Even when it is impracticable to a ssemble 
the machinery at home th e same end is attained by having 

it put together and started on th e buyer' s premises by one 

of the manufacturer 's experts. Such preliminary .. tests are 

particularly desirable in electrical equipment, for it is not 

easy to detect visually such mischief breeders a s crossed 
wires, loose binding posts, punctured insulation and under­

sized conductors. 
The mechanical substitution of a n ew part for an old 

one is not a proper repair until the work is supplemented 

by a test which proves that th e new assemblage of parts, 
like Kipling"s ship, has found itself. This thought is sug­

gested by the practices of those companies which believe 

that the only necessary test r equirement is to wait until 

the repaired equipment is returned to th e ca r for regular 
service. This is hardly the best policy, for the cost of 

one service breakdown with its inevitable derangement of 

schedules and dissati sfaction of patrons more than offsets 
the price of a modest t esting outfit. Even if troubl e is 

detected by a short run near the shops, th e labor and time 

spent putting in and taking out defecti ve motors and the 

like have been wasted. 

It \\"Ould be well if more compani es were to follow in 

this respect the practice of the Brooklyn Rapid Transit 
Company, as described elsewhere in this issue. The field­

testing and breaker calibration outfits are more or less 

or thodox, but th e armature apparatus is somewhat unusual 
in that it is designed to subject the armatures on a stand 

to the same currents that they would have to carry on the 
cars. Still more unusual are the jumper line tests, which 

prevent abraded wires from returning to service, and the 
checking of heater coils to eliminate confusion in as­
semblage and waste in electrical energy. The Brooklyn 

company h as other and more comprehensive testing equip­
ments, but only these have been named because their use 
is within th e means of many companies of moderate size. 

M uch spare material was used in manufacturing all of 

these equipments. In some of them only the meter con­

stituted a cost item of ar.y importance. The heater-testing 
equipment cost but $zo and the jumper outfit $30. ·where 
few cars are handled the mountings could readily be ar­

ranged to use the same millivolt meter and ammeter with 

different sets. It should also be noted that these small but 

important tests do not require the services of expert elec­
tricians. 

THE SIDE-ROD TYPE OF LOCOMOTIVE 

Much written comment has been published on the short­

comings of the side-rod type of electric locomotive owing 
to the supposed difficulty in maintaining the jack-shaft bear­

ings. but it is evident from the present experience of the 

Pennsylvania Railroad, as outlined elsewhere in this issue, 
that the objections have been much exaggerated. It is obvi­

ous' that when this type of engine was first brought out not 
only the repair men but the mechanical officials could not 

have understood without experience what points were likely 

to cause trouble. Prominent among these was the vital 
necessity of keeping the lost motion out of the jack-shaft 

bearings, where it was found that a wear of 1/ 16 in. was 

enough to cause a damaging pound. 
Now that the necessary experience has been gained with 

these engines, all of the former troubles have disappeared, 
and it is quite possible that the same statement will apply 
to the various types of jack-shaft locomotives in Europe, 

in which similar difficulties have been reported. There re­

mains, however, much to be done in the line of refinement 

in design. It is, in fact, admitted that the arrangement of 
jack-shaft bearing now used on the locomotive is still in 

process o f development. Even now a new design is in the 
course of preparation which, if it proves satisfactory in 
practice, will be made standard. 

Prominent among the requirements are some means for 
vertical adjustment of the bearing and a genera!' increase in 
flexibility. vVith th e present arrangement no opportunity 

exists for correcting slight mistakes in the location of the 

housing, in the length of the motor rods or in the finished 
size of the brass itself, and any one of these errors will 
cause binding and heating. 

For the same reason it is essential not only to cool run­
ning but also to smooth running for all cranks to be exactly 
in quarter. It is not possible, as is the case with the steam 
locomotive, to have one side of the engine slightly in ad­

vance of the other, for both sides are connected with close­

fitting bushed rods at three points, the motor shaft, the 
jack shaft and the axle on the first pair of drivers. The 

operation of quartering with this type of engine is some­

thing which cannot be trusted to the ordinary methods of 
steam locomotive machinists. 

A nother opportunity for improvement exists in the means 
used for lubricating the jack-shaft journal. The problem is 
complicated by the fact that practically all of the wear on 
the brass occurs at the bottom, yet if the customary oil 
cellar and saturated waste are to be used, the brass has to 
be cut away at this point to let the waste touch the journal. 
It is also necessary to provide some means for reaching 
into the cellar to pack the waste properly. Owing to the 
fact that the cellar in this case is subject to the enormous 
thrusts from the crahks of the 2000-hp motor, it is evident 
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that a design which combines accessibility to the lubricant 

with sufficient strength is a problem of some magnitude. 
It is perhaps unfortunate that the nov elty of the design 

directed so much attention to the Pennsylvania locomotives 
before experience had provided a sati sfactory solution of 

the problems surrounding their operation, for the ea rly 
difficulti es subjected them to a great deal of entirely un­
merited criticism, notwithstandin g the advantages which 

the type offers in the shap e of a high center of g ravity, 

reasonabl e cost and extreme simplicity. 

THE SCOPE OF SCIENTIFIC MANAGEMENT 

The discussion upon the r eport of th e sub-committee 
appointed by the American Society of :Mechanical Engi­

neers to investigate the present state of th e art of indus­
trial, or "scientific," management , which is abstracted in 

the current issue of the journal of the soc iety, is probably 
the most enlightening piece of literature that has yet been 

published upon that widely discussed subj ect. Primarily 
the printed discussion establishes most clearly the wide 
divergence in the opinions and aims of the differ ent schools 

which have developed among those who a r e popularly 
termed efficiency engineers. Pointed objection was taken 

in some instances to the impli ed tend ency of the sub-com­
mittee to consider that the fi eld of scientific management 
was covered when the efforts of the individual workman 

were directed in such minute detail as to produce the 
maximum possible output consistent with his physical well­

being. 
The series of objections to this limitation of th e art may 

be somewhat surprising as th ey controvert what is prob­
ably the popular impression. For the layman scientific 

management and the Taylor system are often synonymous 
terms. Indeed, to many minds the term "efficiency engi­

neer'' brings, unfortunately, a picture of labor difficulties, 
upheavals in organization and even sweeping changes in 

personnel. 
One of the contributors to the di scussion point s out that 

to be reasonably complete the science of management must 

cover _not only the direction of the operation of a plant but 
also the direction of the planning and construction of the 
plant itself, together with the direction of the purchase of 

supplies and the direction of th e marketing of the product. 

The issue appears to be well taken. It is difficult for the 
uninitiated to avoid the conclusion that those engineers who 

have devoted their entire energy to methods of increasing 

the individual output through exhaustive time studies, elabo­

rate instruction cards and speci al methods of remunerating 
labor have picked out the hardest part of the whole problem 

as well as the orie which is least susceptible to satisfactory 
solution. There is, in fact, hardly a pl ant in the country in 

which any experienced visitor cannot with good reason find 
something to criticise, not because the ''pace" is too slow, 
but on account of ineffici ent, improperly placed tools and 

badly arranged buildings. It is not even extraordinary to 
find the most obvious errors in the "direction of th e plan­
ning of the plant" in shops where herculean efforts are 

being devoted to the establishment of wage systems involv­
ing the utmost degree o f refinement and of complexity. One 
case in point is an elec tric railway r epair shop where th e 

ex istence of a somewhat spectacular but reasonably succ ess­
ful premium plan for wage payment s was fo und by a dis­
interested outsider to have distracted a ttention from the 

fact tha t the small capacity of the wheel press necessitated 
removing wheels and gears separa tely and thus involved 

extra hands and many cracked wheel hubs. 
It cannot be denied that vast opportuniti es for economy 

ex ist in increased outputs. The ''classic case of Schmidt," 

one of the first suuj ects of motion study, who was enabl ed 

to handle a really incredible weight o f pig iron every day 
by working in ex act accordance with a minutely detailed 
program covering his every movement as well as hi s rest­
ing peri ods, is a magnificent exampl e of efficiency as w ell 

a s of human, or inhuman, trac tability. Yet it has never 

been clear to many people why Schmidt and his co-workers 
should not have been replaced, as is mentioned in the dis­

cussion, by a locomotive crane with a lifting magnet on the 

boom. 
A s Tracy Lyon, another contributor, expresses it : "If 

tool s are put in the best operative condition and are so 
arranged as to minimize the movement of material , if pro­

vis ion is made fo r material in definite and sufficient quanti­

ties, if small tools and other necessities are on hand before 
the commencement of a piece of work, the result will cer­
tainly be to the benefit of the employer and the employee. 

Any plan of wage payment, whether bonus, piece or day 
work, can be used with out interfering with the principles 

of scientific management, provided there is a clear under­
standing that the employers are willing to pay liberally for 

a fair day's work." 
"Some of the systems," he adds, "may have been handi­

capped by the effort to convey instructions to the workmen 
in too elaborat e a manner." T hi s has been a prevalent sus­

picion which now finds justificat ion in the remark of H. H. 
Vaughn: " \Ve believe that we should not have any more 

system in ou r work than we can get along with nicely. We 

would r ather have too little system than too much in the 

operation of the shop." 
One of the features of th e discussion was a statement by 

David Van A lstyne that any system of management which 

could not be made ac ceptable to organized labor was doomed 
to fai lure. T hi e. opinion is distinctly interesting, fo r it is 

difficult to see how any system of scientific management 
·which includes within its scope the necessity for g reatly 
increased effort from individual workmen could ever be 

made acceptable to trades unions. Specialization is ad­
mittedly the slogan of every such system. It would, in fact, 

be ridiculous to spend time and money in tra ining a man to 
per fo rm one task ·with machine-like precision and then set 
him at totally different work. Carri ed to a logical conc lu­
,, ion , this st rikes at the very foundation o f the trades union. 

For if time mu st be devoted to t eaching an operator the 

exact motions required for every job. it might be better 
c:pent on some immigrant gifted with a broad back and a 
narrow forehead than on a mechanic whose mind is alr eady 

occupied with the knowledge which, right or wrong, h e 
considers as hi s t rade. \'/ herever ,vork can be done by 

common labor .with the assistance of elaborate supervi sion 
the skill ed a rti san will certainly be eliminated. to the ulti­
mate detriment of trades unionism, and who can believe 

that organized labor is not fully cognizant of this fa ct ? 
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Maintenance of the 
Electric 

P ennsy I vania 
Locomotives 

Railroad 

A Description of the ~Iethods Used in the Inspection and R epair of the Side-Rod Type of Locomotive Equipped with 
,Jack Shafts-Operating R esults and :Maintenance Costs Are Included, Together with an Account 

of the D evelopment of the Design of the Jack-Shaft Bearing 

A t the time of the construction of the locomotives which 
operate over the electrified zone of the Pennsylvania Rail­
road at its Ne w Yo rk terminal it was determined, by elab­
orate tests with different types of locomotives running 
over track equipped with recording devices, that a high 
center of gravity would gain more than enough in easy 
rid ing quali ties and in reduction of damage to the track to 
outweigh the advantage of simplicity afforded by mounting 
the motors directly upon the axles In consequence the 

the drivers necessary to develop the large tractive efforts 
required too long a wheelbase fo r a single unit. Experi­
ence has shown that in case o f breakdowns the serviceable 
unit is generally able to handle the train to the terminal 
without de lay. 

T he locomotives a re operated in passenger and switch­
ing service in the tunnels serving the New York City 
terminal of the Pennsylvania Rai lroad. On the east the 
line extends to the Sunnyside yard, a large storage space 

Pennsylvania Locomotives-View of Erecting Floor at Meadows Shop, Showing Electric and Steam Locomotives 
Undergoing Repairs 

motors were located upon the frames, well above the 
wheels, phys ical connection to th e dri ve rs being effected 
by means of rods. 

T l11s arrangement brought the center of gravi ty up 
to the approximate level of the cab floor. The a rrange­
ment not only eliminated the necessity for gears , but also 
permitted the engine itself to be designed a long lines sim­
ila r in practically every respect to the steam locomotive, 
with which the repair-shop forces of the railroad were 
naturally thoroughly familiar. 

Each of these locomotives is made up of two simila r 
units, and each unit or half locomotive receives a number of 
its own, the whole locomotive having a "run number," an 
arrangement which permits, if necessary, the interchange 
of di fferent units. T he use of double units was adopted 
because it was considered that two motors of. 2000 hp each 
would be preferable to one motor of 4000 hp; because, in 
event of failure, one motor could be cut out , leaving the 
other element for service and also because the weight on 

for passenger car equipment. On the west the line extends 
across the New J ersey salt meadows to Manhattan Trans­
fer , a point near the town of Harrison, where steam loco­
motives are substituted for the electric engines on through 
passenger train s. The length of the run across the 
Meadows is approximately 6 miles, in the North River tun­
nel about 3 miles, in the East River tunnel about 3 miles 
and to the S unnyside yard about I mile. Between the 
Pennsylvania Terminal and Manhattan Transfer the runs 
a re made at high speed. Through the East River tun­
nel and in switching service in the Sunnyside yard, 
however, the service is naturally slow and the loads heavy. 
Many sharp curves exist on this portion of the lin e, and in 
consequence the engines which are used in this service are 
subj ect to what may well be considered extremely ,hard 
conditions. The tunnels are built with grades of approxi­
mately 1.5 per cent in order to dip under the two rivers 
which bound New York City, the maximum grade being 
one of 1.93 per cent, on the section west of the terminal. 
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:\!together th ere are thirty-three locomotives in serv ice. 
T he first two locomoti ves constructed di ffer in some de­
tails from the later designs, notably in not ha ving the 
jack-s haft tie casting, which fo rm s th e upper ha lf of the 
jack-sha ft Loxes, directly connected to the motor frames 
and also in the diameter of th e dri ving wheels and in the 
a rrangement of driving rods. 

The next tw enty-two engin es to Le furni shed were a ll 
alike and have been in servi ce for approximately two and 
one-half yea rs. The remainin g nine engines were placed 
in service about eighteen months ago. These differ on ly 
in min or deta il s fro m th eir predecessors, one of the mo;.t 
important differenc es being in the design of the jack-shaft 
Lox cap and brass. A ll of the locomotives, however, are the 
same in arrangement and have similar general dimen sions. 

Twenty-five out of the thirty-three locomotives are co n­
tinually in service, the remaining engines being put in ser­
vice on such occasions as extra travel demands their use. 
The average monthly mileage of a ll engi nes in se rvice is 
3000, th e passenger engines which handl e through train s 
between th e terminals and :Manhattan Transfe r Leing 
doubl e-crewed and covering about 4500 mil es per month. 

a bushin g at one end and a keyed Lrass a t the other. The 
side rods c()nn ectin g the two pairs of drivers are located 
on the cra nk pins outside of the main rod. These rods 
are Lushed at both ends. 

The truck at the front end of each unit is of the four ­
wheel ty1; c standard on the Pennsylvania for heavy pas­
senger locomotives. Two pairs of 72-in. drivers support 
th e rear end of the unit, the motor being carried on the 
frame s about 5 in. behind the center uf the fir st pair. The 
driving boxes a re fitted with shoes, wedges and Linders 
exactly as in steam locomotives, and the bar fram es, equal­
ized springs and foundation brake rigging make the major 
part of the chassis quite si milar to the running gear of the 
steam engine. The air compresso r is motor-driven through 
gears and rests upon the fl oo r of the cab in the space at the 
rear of the main motor. 

Th e cab is supported on the frame at four points. It is 
self-contained and can be lifted off completely, taking with 
it the control apparatus, the resistance, the compressor, the 
cab fitting s and wiring and the electric steam heater, elec­
tricity being used to produce steam for heating passenger 
coaches. 

Pennsylvania Locomotives-View of Crane in Meadows Shop Lifting Cab from a Unit. 

GENERAL DESI GN 

As before mentioned, each unit or half locomotive is 
complete in itself. It has a chassi s which includes the 
running gear, the frames and the motors, and mounted 
upon the frames is the cab, which incloses the control 
apparatus and can be removed complete. The connection 
between th e motor and the \vheels is made through a jack 
shaft set between the bogie truck and the first pair of 
drivers, the "motor rods" which connect the motor and 
jack shaft being set at an angle of a little less than 45 deg. 
One of these motor rods is connected on each side of the 
motor, and the two motor cranks are set at 90 deg. from 
each other v.-ith the left side in advance, so that a 
continuous torque is transmitted to the jack shafts. The 
motor rods are connected to the cranks on the jack shafts 
at the outer end of the crank pins, and inside of the motor 
rods are "main rods" extending horizontally to the crank 
pins on the fi rst pair of drivers. The motor rods are 
h11shed at both ends, but the main rods are made up with 

The jack sha ft is carried in a housing which is placed be­
tween the upper and lower members of the locomotive 
frame. At this point the frame is made up with jaws 
having a binder below them, just as would be the case 
were the jack shaft replaced by a pair of drivers. To ab­
sorb the thrust and pull between the motor and the jack 
shaft, the jack-shaft housing is made of a single casting 
extending across between the frames, and this casting is 
extended diagonally up toward the motor, the motor frame 
being extended diagonally down to meet it. The two cast­
ings a re bolted together where they meet, and thus form a 
rigid connection of invariable length between the motor 
and the jack shaft. 

The shoes for coll ecting current from the third-rail run­
ning a longside of the track are carried on the bogie truck 
equali zers and are interconnected through fuses which con­
sist of strap copper 11/z in. wide with a ¾-in. hole punched 
in the center to localize the heating in case excessive cur­
rents are taken by the motor. The No. I end of the loco-
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motive is fused at 6000 amp, the No. 2 end at 4500 amp, 
the difference being due to the fact that the No. I fuse s 
carry current with motors in series and in parallel, wh ile 
those in the N o. 2 end carry current only while motors are 
in parallel. 

INSPECTION 

The inspection which is given to the Pennsylvania elec­
tric locomotive differs materially from that fo llowed in 
ordinary steam locomotive practice. T he engines, not hav­
ing boilers to r equire care, are sto red where convenient 
and are taken into the engine house only at such times as 
they need minor repairs. For thi s r eason special a rrange­
ments are made for frequent inspection of the running 
gear, as the requirements for operating the la rge number 
of trains through the New York terminal without delay 
demand the absolute elimination of engine fa ilures. Each 
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Elect ric Locomotive D et entions in Minutes During 1912. 

Month 

January ... 
February .. 
March .. .. . 
April ..... . 
May .... . . 
June .... . . 
July .... .. . 
August ... . 
September. 
October .. . 
No vember . 
December. . 

E LECTRI CAL 

6 

6 

MEC H AN I­
C AL 

4 
4 
4 

Tot al , 
All 

Causes 

2 
16 

3 
2 
2 
7 

6 
11 
11 

b 

Mileage 

I 84,422 
78,100 
82, 573 
78,886 
80,880 
80,013 
84,283 
8 5,486 
83,950 
85,305 
84,473 
86,22 1 

Miles 
per 

Minute 
Det en­

tion 

42 ,2 11 
4,881 

27 ,5 24 
39 , 443 
40,440 
I 1, 430 

14,248 
7,632 
7,755 

14,079 

Total 19 19 12 II 66 994 ,5 92 I 5,070 

EXPLANATION OF DELAYS. 
Ma ster Co ntrol: 

2 minutes. "J" switch not oper2ting owing t o oil on a rmature. 
2 minutes. Grease on master co ntroller drum. 
2 minutes. Broken control ba tte ry pla t e. 
3 minutes. L oose m aster con tro lle r fi uge r . 
2 minutes. "J" switch st icking; motors n ot operating in parall el 
l minute. Bent fi n ge r on No, 2 cont roll er plug. 
4 m inutes. M aste r co ntro ller fi n ger loose. 

,....., 

3 minutes. Bridge r elay finger T' Ot making cont act ; small piece of waste 
found unde r sa me. 

li1oto,· Control: 
6 minutes Circuit-breaker n ot r esetting owing to glyce rine in dash put 

gumming , a ccount cold weathe r. 
6 minutes. Due to mot orman n ot u sing power in pro pe r manner and 

blowing br eake r by no t ching u p t oo rap idly. 
2 minutes. Broken stra p connecti on . 
5 minutes. R-5 r esi stance strap brea king No. 2 motor. 

J.1 iscc//an eo 11s E lectrica l : 
5 minutes. Shoe cable burning off. 

liliscc.//a11 co11s !11 ech an ical: 
8 minutes. Latch on engine coupler open in g when starting. 
4 minutes. M otor cr ank di sk striking cover (st opped to examin e 

sam e.). 
B rakes · 

2 mi nut es. Brakes fa iled to r elease promptly. 
4 minu tes. Defective ai r h ose. 
5 minutes. Lo ose finge r on pilot governor of a ir com pressor. 

machine is inspected below the cab a t least once each day 
by inspectors who devote their entire time to this purpose. 
One inspector is located at Manhattan Transfer, and he 
makes his inspections from ground level. The absence of 
link motion and eccentrics provides a surpri sing amount 
of room under every part of the locomotive except at the 
bogie trucks, and this permits reasonably complete inspec­
tion without a pit. In the Sunnyside yard at the other end 
of the line a single inspection pit is provided, and another 
inspector works at this point, the pit permitting him to 
make complete inspection of both running gear and bogie 
trucks on such engines as do not reach Manhattan Transfer. 

The inspection of the apparatus inside of the cab, 
which includes examination of the motor, air compressor 
and controller, is done entirely by the engine men, who 
also go over the running gear on their own initiative. The 
work of inspection consists in examination of brakeshoes, 

heads, hangers, pins and rods for missing cottars, or in­
terferences, and an inspection of frame and binder bolts, 
truck hangers, springs, spring hangers and crank pins. 

, T he bolts holding the jack-shaft bearings in place a re a 
ve ry important item, as any lost motion at this point results 
in a serious pound. \ Vo rn bushings and brasses are re­
ported by the engineer s to the engine-house fo reman. N o 
repairs are made on the road, the engines being brought 
into the engine house for a ll work. T he result of the careful 
inspection is a surprisingly small number of delays, as 
shown by the accompanying tab le of locomotive detentions 
for the year 1912. 

LIGHT REPAIRS 

Light r epairs are made at th e engine house in the Sunny­
side yard. The building has two tracks devoted to work 
on electric locomotives, and these hold four complete 
engines, or eight units out of th e sixty-six which are 
avail ab le for servic e. Th is track space has been found to 
be more than enough for the r equirements of the line, and 
it is seldom that more than two engines at a time are held 
in the house. 

No work is done at the engine house which requires re­
moval of the cab from the chassis or which requires raising 
the frames off the wheels. A drop pit is provided for wheel 
r epairs and for use in case a hot driving box necessitates 
dropping one pair of drivers. This is, howeve r, hardly 
ever used for this purpose on account of the freedom of 
th e engines from trouble of this kind. A traveling elec­
tric crane of 25 tons capacity is installed to serve the 

Pennsylvania Locomotives-General View of Double Unit 

r epair tracks, but this is also used for repairs to the 
multiple-unit motor cars, which are used on the elec­
trified zone of the Pennsylvania Railroad and which receive 
light repairs in the eng ine house. P its between the rails 
a re of course installed fo r the full length of both tracks. 

The live third-rails are not carried into the engine house 
on account of the danger to the repair men. The electric 
locomotives a re, however , shifted in and out of the house 
under th eir own power by plugging a long insulated flex­
ible cable into the bus line receptacles on the engines and 
thus connecting them to the live circuit. This cable is 
connected through a heavy single-knife switch incased in 
a wooden box to the 600-volt feede rs in the yard, and the 
other end is provided with a recessed plug so that no danger 
exists for employees who make connections when the en­
gines are being moved. Danger signs are always put upon 
exposed third-rail shoes before power is supplied to an 
engine in the shop for the purpose of pumping up air or 
making t ests of any kind. 

Air-brake repairs, renewal of third-rail shoes and minor 
electrical renewals and replacements form a considerable 
portion of work done at this point. The heavier jobs,. 
which come more seldom, consist mainly in closing rod 
brasses, renewing worn rod bushings, closing or renewing 
jack-shaft bearings, and the like. 
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Motor rods are bushed after 1/ 16 in . of wear has taken 
place, or in general after 75,000 miles have been run. 
Main rod brasses require reducing about twice a year, or 
on a mileage basis at intervals of approximately 20,000 

miles. All rod brasses and bushings are left 1/64 in. large 
when applied, as no direct r eciprocating motion takes place 
anywhere on th e locomotive and on account of th e g radual 
application of all forces lost motion is taken up without 
severe shock. Wedges a re set up as required by the in­
spectors, but they never r equire lining down between 
~hoppings. 

The accompanying list shows a number of th e principal 
items of r epair work or renewal which were handled a t th e 
engine house during the past year. 

PARTIAL LI ST OF REPAIRS AND RENEWALS MADE AT SUNNYSIDE ENGINE 

HOUSE DURING 1912 
Arc chute sides replaced ....................................... . 

t:i~~f ~ti ta~~~e;eende~dci ·: : : : : : : : : : : : : : '. : : : : : : : : : : : :·: : : : : : : : : : : : : 
Main motor brushes replaced ..................................... . 
Compressor brushes replaced ................................... . 
Contact shoes renewed ............................•.............. 
Main rod brasses reduced .................... 1 , ••.•••••.•••••••••• 

-Tack-shaft brasses closed or reduced ............................. . 
Jack-shaft brasses renewed .................................... . 
Motor bea rings renewed ........•................................ 

JACK-SHAFT BEARINGS 

585 
168 
236 

67 
234 
617 
26 

489 
14 
4 

The jack-shaft bearing is naturally the most interestin g 
f eature of the engine, as it is th e only item entering into 

two halves a11d fitted carefully onto wedge-shaped keys 
which held the two ha lves firmly together and in line, 
and w hich prevented the brass from turning as a whole. 
It was the original intention to treat these brasses just the 
same as motor-bearing boxes, and when they were worn 
they were to be removed and replaced with complete new 
brasses. This plan proved to be unsatisfactory for three 
chief reasons, the first being that even a slight wear in the 
brass, if not taken up, caused a se rious pound, the second 
being that on account of the exposure to dust and the 
shi £ting strains imposed upon it the brass wore more 
rapid ly than was expected, and the third being that all of 
the wear was fou nd to occur straight downward or on the 
bottom part of the bearing. 

Duri ng the early operation of the engines, and before 
experience had shown that not more than r/16 in. lost 
motion could be permitted in the jack-shaft brasses, 
trouble was encountered from this source, and the resuit 
was that the jack-shaft drive was subjected to very genera l 
condemnation. As the necessity for promptly taking up 
wear became apparent, however, the trouble largely dis­
appeared, and in the nine engines built about one year 
after the others the design of the brass was changed to 
make the work of adjustment easie r. The changes con­
sisted in eliminating the wedge-shaped keys and simply 
splitting th e brass along the center line, the two halves 

Pennsylvania Locomotives-Engine House in Sunnyside Yards 

the construction which is not covered by the past experi­
ence of repair men on either steam or electric railways. 
The brass is made up much like a split bushing, as it is 
turned in cylindrical form both outside and inside with a 
collar on the outside of each end. It is split along the hori­
zontal center line, the split being made with a shoulder and 
the two halves fitted together. The brass itself is inclosed 
in a steel box casting, which in turn is split horizontally 
slightly above the center line of the jack shaft and is held 
together by vertical bolts. As before mentioned, the cast­
ing forming the top half of the box, or housing, extends 
up to the motor frame and bolts thereto so that when the 
two parts of the housing a re bolted together the jack shaft 
is held rigidly at a fixed distance from the motor shaft. 

The necessity for this construction was, however, found 
to exist only after the first two locomotives were built, the 
original design calling for jack-shaft boxes bolted sep­
arately to the frames, as shown in the accompanying illus­
tration of one of the two original locomotives. 

In these earliest engines, as well as in the twenty-two 
locomotives which followed them, th e jack-shaft bearing 
brasses were turned cylindrical inside and out , split in 

meeting along fl at sur faces, although, as mentioned above, 
the joint was left with a recess a long the inside of the 
upp er half of the brass, possibly with the idea of keeping 
the two halves in a lignment. This construction is shown iu 
th e accompanying illustration of a jack-shaft brass. 

The statement that practically all wear on th e jack-shaft 
bearings takes place in a vert ical plane is admittedly hard 
to accept. Nevertheless, examination of a number of th e 
brasses demonstrates it to be a fact, and this is confirmed 
by the experience of those officials directly engaged in 
maintaining the locomotives. Two reasons may be put 
forward to account fo r this paradox. One is that the weight 
of the jack shaft, whil e by no means compa rabl e with the 
shifting forces which are appli ed to the jack-shaft bearing 
when starting a train, does exercise a constant tendency 
toward keeping the jack shaft at the bottom of th e bearing. 
When th e torque is not great it certainly r educ es the hori­
zontal and upward fo rces acting upon th e shaft and adds 
to those whic h press the shaft down. An analysis shows 
that these fo rces a r c constantly moving throughout a revo­
lution but that they do not change direction uniformly, 
shi fti ng irregularly from one po int to another, so that the 
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constant force exerted by the weight o{ the shaft is certain 
to be effective even if it is not of very great intensity. 

The other reason for localization of wear at the bottom 
of the bearings is that the brasses were originally designed 
for bottom lubrica tion, and a considerable portion of the 
bottom half of the brass is cut away to expose the oiled 
waste and permit it to rub against the jack-shaft journal. 
This naturally increases the unit bearing pressure at the 
bottom of th e bearing and tends to localize the wear there. 

In the new type of bearing, since the keys have been 
eliminated, the brass requires some form of dowel to keep it 
from working in the box and wearing enough to cause a 
pound between the brass and the box. In consequence four 
bolts a r e run through the lower half of the brass and ex­
tended through the box to the outside so that they hold the 
bottom half of the brass firmly in place and incapable of 
moving in its seat. These bolts a r e made with round, flat 
heads, countersunk in the brass so that there is no possi­
bility of the j ack sha ft touching them. The nuts are held 
in place by lock washer s. · 

Between the upper and lower parts of the j ack-shaft 
box horseshoe-shaped iron liners a re introduced so that 
these may be removed and the box closed by loosening but 
without the necessity for removing the four bolts which 
hold the two parts of the box together. \Vhen the 
brass is first put up the two halves are left 1-32 in. open 
so that the brass may be closed that much by merely re­
moving liners between the two parts of the box. \tVhen 
the brass has been closed until the two halves of the brass 
are pressed solidly together the lower half is removed and 
a shallow cut is taken off the edges where the two halves 
join, leaving the brass 1 - 32 in. open as before. This is 
kept up until the white metal lining of the brass is worn 
through, at which time a new brass is applied. The upper 
half of the brass is not permanently fastened to the upper 
part of th e box, so that it can rota te as much as the slight 
opening between the two halv es of the brass permits. There 
is, however, ample opportunity for introducing bolts to 
fasten the upper half-brass in place, and on one engine this 
has been done. No objections to this plan have been dis­
covered, and if it is decided that it is necessary later on, 
all upper half-brasses may be bolted to the box casting, 
thus permitting a practically unlimited opening between the 

near future. The box, as before mentioned, is maintained 
at a fixed distance from the motor, owing to the fact that 
the casting for the former is bolted solidly against the 
motor frame, and no opportunity exists for lining down the 
brass in the box on acco'lnt of the cylindrical form of the 
brass. 

Lubrication of the jack-shaft bearing was originally 
effected by oil-soaked waste in the hollow lower part of 

Pennsylvania Locomotives-Early Method of Mounting 
Jack-Shaft Housing Separate from Motor, Now 

Superseded 

the jack-shaft box, or housing. This was formed into a re­
ceptacle containing a separate compartment for waste and 
also a larger reservoir for oil which was refilled every 3000 

miles. \Vith the new design of brass, however, the reser­
voir is reduced in size and 5 gills of oil is put into it 
every twenty-four hours. The lower half of the jack­
shaft brass has large openings cut in it, as shown in the 
accompanying cut, and through these holes the waste ex­
tends to lubricate the journal. Packing plates are provided 

Pennsylvania Locomotives-Present Type of Jack-Shaft Brass and Method of Bolting the Lower Half in Place to 
Prevent Turning in the Housing 

two half-brasses and avoiding any necessity for taking cuts 
off the lower half as the bearing is closed to take up wear. 

Since the motor . rods are bushed in both ends and are 
in consequence of fixed length the distance between centers 
of motor and jack sha ft has to be kept constant, and it is 
likely that some method of vertical adjustment for the jack­
shaft brass to provide for tl1e change m position of its 
center, due to repeated closings, will be introduced in the 

on the sides of the oil cellar so that the waste can be ex­
amined or changed as needed. 

Exception may be taken in some quarters to the fact 
that the upper half of the brass is not firmly fastened in the 
box, even though the opportunity for movement in the box 
is limited to 1-16 in., on account of the practice of leaving 
the halves only 1-32 in. open, and it may be held that the 
h~lves should· always be set "brass and brass." It is, of 
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cou rse, true that the omiss ion of bolts or some other form 
of dow el affo rds an opportunity for th e upper half of the 
brass to work slightly. On the other hand , closing th e box 
by r emoval of a liner can be done in hal f a n hour, while 
taking down th e lower half of the box, takin g a cut off 
the brass and replacing it r equires about five hours' work, 
so that keeping the two ha lv es "brass and brass" at all 
times would involve a vast amount of labor . 

In any event , th e weight of the j ack sha ft, togeth er wi th 
th e load imposed by th e rods and their counterba lances, 
which are mounted on th e jack shaft, making a total of 
about 6,000 lb. , tends to make th e g rea ter portion of the 
pressure come on the lower half of th e brass. 111 conse­
quence the tendency of th e upper ha lf of the brass to turn is 
much reduced. 

\ Vhil e th e upper ha lf of th e brass ca n be fastened into 
place with bolts, j ust as in th e case of the lowe r half , 
the fact tha t successfu l operation has been experi enced 
without doing this shows that it is by no means absolutely 

. necessary. T here is, however, a point which has a ri sen in 
c onnection with th e present practi ce of takin g cut s off the 

T he lost motion in the jack-shaft bearings has been 
fo und to be a serious ca use of trouble if it is a llowed to 
go beyond reasonable limits. A play of 1-16 in. between 
shaft and brass is the absolute max imum, because when 
thi s point is reached th e wea r rapidly increases on account 
of the pounding out of the babbitt. Brasses are tested for 
wear a t each inspection by means of a pinch bar, wi th the 
fulcrum resting on a screw jack under the jack shaft. The 
leverage thus established enables two men, by jouncing 
their weight at the end of the bar, to rai se and lower the 
jack shaft and thus fee l any lost motion in the brass with 
certainty. Th is method, while it may appear somewhat 
crmle, has been demonstrated to be thoroughly satisfactory, 
th e inspectors acquiring a great deal of ski ll in est imating 
the extent of lost moti on after a very little practice. 

The wo rk of taking up wear by loosen ing the low er part 
of the box, removing a liner and then pulling the lower 
part of th e box into place again takes two machini sts only 
about half an hour, the cap being held in place by fou r 
2¼-in. bolt s. The intervals at which this job is done are 
variabl e, locomoti ves n111ning anywhere between 2,000 and 

Pennsylvania Locomotives-Motor Armature and Standard Bogie Truck-Upper Half of Jack-Shaft Brass and Lower 
Part of Housing or Cap, with Brass in Place, at Left 

lower half-brass. This is that, as the brasses are lined with 
white metal, a brass which has been reduced several times 
to take up wear 111 the lining and which is then relined 
with the standard thickness of white metal will, when 
placed on the journal, be left open by th e total amount of all 
reductions. 

The white metal lining which is applied over the interior 
surface of the brass consists of Ys in. of No. 14 Westing­
house alloy, a high tin babbitt. This is applied after the 
whole surface of the brass has been tinn ed to avoid its 
loosening. In addition, the babbitt is held in place by 
grooves cut in the surface of the brass a t intervals of 
about 2 in. all around the bearing. The metal is exceeding­
ly tough and can even be heated enough to run at one 
point in the bearing without throwing the remainder out 
o f place. 

7,000 miles before it is necessary. Three thousand miles 
is given as a fair average for the distance which can be 
run before wear is thu s taken up. A ll four brasses on 
a locomotive or double unit do not , however , wear evenly, 
so that only one brass on an engine may requir e closing 
at an inspection. Based on the number of brasses closed 
during 1912 and the average number of engines in service, 
the average would be 6000 miles per bearing, not per loco­
motive, between clos ings. This would give a mil eage of 
1500 per engine if only one brass was closed at a time, but 
as the engines al most invariably have moi-e than one brass 
closed, about twice the latte r mileage is made. The engines 
a re not brought in for this purpose between the regular 
inspections made on a 3000-mile basis. 

T he removal of the lower half o f the jack-shaft brass 
involves sett ing up a screw jack under th e jack shaft to 
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take the weight off the bearings and then dropping the 
lower parts of the boxes. The lower half of the brass is 
then removed from the cap and the desired cut taken off. 
This job can be done by two machinists in about five hours. 

When the babbitt lining of the brass has become worn 
so much that it has to be renewed it becomes necessary 
to remove both halves of the brass from the box. Brasses 
are, howeve r, made in jigs to conform to an exact stan­
dard, so that it is not necessary to spend any time babbitt­
ing an old brass in order to replace it in the box from 
which it was orig inally taken. After removing the worn 
brass the new brass is spotted and scraped carefully by 
hand to make a fit on the jack-shaft journal, put in 
place in the jack-shaft box and the whole bolted in position. 
In spotting the brasses on the jack-shaft journal they are 
brought to a good straight fit all over, except that for 
about I in. on each side they are eased off slightly, in a 
way similar to that in which a rod brass is eased off on 

yoke on top, such as is used for dropping driving wheels. 
The operations are, however, very much simplified by 
ready accessibility of all of the parts under the locomo­
tive cab. 

The babbitt lining is used because, thus far, it has been 
found to give the most satisfactory bearing surface for 
the purpose. It naturally makes the process of fitting the 
brass to the journal very much easier, and in addition it 
obviates much of the necessity for extra refinement in the 
fitting. While the wear on the babbitt is more rapid than 
would be the case if a plain brass was used, the lining 
permits an engine to go into service immediately after a 
refitting of the bearing without the necessity for nursing 
it in any way. New babbitt can of course be applied much 
more easily to the jack-shaft bearings than to driving-box 
brasses, and in case the babbitt should be become hot enough 
to be thrown out of a brass no damage to the jack-shaft 
journal is necessarily involved, as practically all the strain 

Pennsylvania Locomotives-View Showing Present Standard Design of Jack-Shaft Housing Bolted Direct to Frame 
of Motor 

the qua rters. T his j ob complete, including the time re­
quired to fit the brass on the jack-shaft bearing , takes two 
machinists about ten hours. F or this work it is of course 
necessary to lower the jack shaft enough so that the upper 
ha lf of the brass can be removed from its place in the 
housing, and in orde r to do so it is necessary to take off the 
main rods and the motor rods. The motor rods require 
fo r thei r. removal that a section of the cab flooring be taken 
up, together with the cas ing which goes over the motor 
cranks. 

T he motor crank casing is made of light sheet metal, 
as it is install ed only for the purpose of protecting anyone 
in the cab from being caught by the cranks while the 
engine is in motion, and th e removable section of the cab 
flooring is held in place by bolts, so that it can be easily 
removed whenever necess ity ar ises for taking off either one 
of the motor rods. 

All of the work requiring either supporting or dropping 
o f the jack shaft is effect ed by using a screw jack with 

on the brass is removed when the power is shut off from 
the motor. Hence the jack-shaft bearing would not stand as 
much chance of being scored or otherwise damaged as a 
driving brass would in case it was lined with babbitt and 
became hot. Ordinarily brasses are re-babbitted after 
40,000 miles of service, which is in general accomplished in 
about thirteen months. 

HEAVY REPAIRS 

Heavy repairs to the locomotive are given at intervals 
varying between 40,000 and 60,000 miles, depending largely 
on tire wear. All of this work is done at the Meadows 
shop, a repair plant near Jersey City, which is equipped 
with heavy cranes so that the engines may be completely 
stripped without difficulty. At these shops repairs are also 
made upon steam locomotives on the New Jersey division 
of the Pennsylvania Railroad. 

Turning driving wheel tires is the main feature of heavy 
repair work. All of the engines run around heavy curves 
in the Sunnyside yards and, comparatively speaking, do 
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very littl e running on tangents. If anything, th e tire wear 
is slightly less than would take place on steam locomotives 
in the same service. It has been fo und, however, that the 
rear wheels of both units of each complete electri c locomo­
tive t end to g rind th eir flanges somewhat more than the for­
ward ones. Within the last year a number of th e units 
have been equipped with flan ge lubricators whi ch spray 
hot asphaltum oil upon the wh eel flan ges, and thi s has been 
found to decrease the flange wear very materially. The 
cost of thi s flange lubrication is approximately 56 cents 
per 1000 miles. About 4 0,000 mil es is considered an aver ­
age year's service, so that the locomotives are shopped at 
intervals of from tw elv e to eighteen months. 

T he armatures will, of course, have to be r ebanded from 
time to time as th e motors become older , probably at in ­
tervals of about three years, as the core bands will eventu­
ally become weakened by rust and a lso tend to become 
loose, owing to the combined action of armature shrinkage 

be done as required, in add ition to the turning of the tires, 
which is a lways necessary at ordi nary shoppings. 

Each unit is handled separately, the two half locomotives 
being separated before being brought into the erecting 
shop. In Ii £ti ng each unit off its wheels one of the two 
hooks of the traveling electric shop crane is coupled to 
a claw which catches under the center of the cast-steel 
bumper beam at the front of the locomotive. The other 
hook of the crane is coupled to a stand a rd yoke fo r lifting 
steam locomotives and lifts the rear part of th e unit by 
a Ii fting beam h ung from it and passing across underneath 
the frames. After the driving wheels and truck are ro11ed 
out from under the engine it is let down upon blocks and 
short screw jacks in the usual mann er. 

If it is n ecessary to get at the motor for any reason, the 
cab is removed from the frames, taking with it the control, 
th e r es istance, the compressor and all cab fittings. The 
crane hooks are coupled on by means of yokes to two vert ical 

Pennsylvania Locomotives-Rear View of Unit in Repair Shop, with Wheels, Cab and Armature Removed 

and stretching of the band wire. T in strips have been 
placed beneath th e core bands in accordance with th e latest 
practice adopted by motor manufacturers as well as by 
high-speed electric railways. This was generally carried 
out during the la tter part of 1911. 

A n item of repairs wh ich involves the shopping of 
the locomotives is the necessity for re-painting the cabs. 
This is quite a considerable item of expense on account 
of the high finish which is required, as the locomotives 
a re used largely in passenger service and a re very much in 
evidence. In accordance with the rules common on electric 
railways, a touching up and varnishing is given to the 
locomotive annually, and it is expected that the o ld paint 
will be completely cleaned off and new coats applied every 
third year. 

In handling th e locomotives for heavy repairs in the 
Meadows shop, th e wheels are invariably removed as soon 
as an engine is brought under the crane, so that the driv­

. ing-box work and the r e-lining of shoes and wedges can 

eye-bolts at each end of the cab, these bolts extending down 
through the roof and being permanently attached to the 
cab framing. After removal the cabs are generally set 
upon dolly trucks and hauled to the paint shop. After the 
cab is off the engine the top half of the motor frame is lifted 
off by the crane and the a rmature can be lifted out in rope 
slings after the motor rods and bearings a re removed. 

With the exception of the electrical work, which is done 
at the Meadows shop by th e electricians who ordinarily 
maintain the passenger coach-lighting systems, heavy repair 
work is so simila r to that on steam locomoti ves that it is 
carri ed on by th e regular shop force of m achinists. A 
typical shopping report calls for approximately the follow­
ing work: 

Tires turn ed. 
Driving boxef repaired as necessary. 
J ack-shaft bearings renewed as necessary. 
Shoes and wedges lined . 
Rod bushings replaced where loose. 
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Engine truck ove rhauled. 
T ruck-box side play taken up. 
Main rod brasses reduced. 
Motor re-banded. 
Cab painted. 
Occasional work which is requi red at general ove rhaul­

ings includes relining of motor bear ings, equalizing engine 
on drivin g sp rings, overhaul ing brake rigging . 

Duriug the year 1912 the total number of engines 
r eceiving class ified repairs at the l\I eadows shops was 
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Pennsylvania Locomotives-Sectional View of 2000-hp 
Motor 

forty-s ix. On accoun t of th e irregula r wear of jack-sha ft 
bearing brasses, it is th e custom to examin e these when the 
engine is shopped and to re-metal or renew as necessary, 
although a la rge pa rt of this work is done in the Sunny­
side engine house. 

T he spring r igging of th ese locomotives is except ionally 
well designed. No springs have as yet been replaced for 
any cause. and th e only work done on the rigg ing has con­
sisted in leveling it up in some few cases. 

A nother item of the locomotive equipment which has 
made an ex ceptionally good record fo r maint enance is 
t he air compresso r. No a ir compressor has required re­
boring of the cylinders, ancl, in fac t, no new cylinder rings 
have as yet needed r eplacement. T he wea r which exists 
a ft er t wo and one-half years of service is not noticeable. 

T he weights of the different major items wh ich make up 
the locomotive a re as fo llows: 

Tons Tons 
Cab com ple te . ..... . ........•. 22 R u n n ing gear ........... .. • . •. 18 
Motor ...•... . .•.•••••..... .• . 21 C hassis .. . _ ............. .. . . •. 17 

Total .........•.•..••..... . . ... ......•.................... ... .. 78 

T hi s list shows that a 60-ton crane will ha ndle locomo­
tives in a heavy repair shop, as this weight cove rs the 
engine without wh eels and running gear. H owever, in case 
of necess ity a 25-ton crane could be used to strip th e engine 
by r emoving the di ffe rent pa rts separately instead of lifting 
the whole engine off its wheels. 

ELECTRICA L REPA IRS 

In general. the electrical r epai rs on the locomotives are 
exceedin gly light . Some of the work done at present con­
sists in r epa irs to wi ring connections which become broken 
on account of vibra tion . The r epai rs to the motor s th em­
selves a re limi ted, as th e location of th e motor s inside of 
the completely inclosecl cab eliminates by fa r th e gr eater 
part o f the t rouble which occurs on the ordinary ra ilway 
motor mounted on t rucks and subject, in consequence , t o 
the effect of water, dust and even mechanical injury. This 
is shown especially in th e remarkable r esults which a r e 
obtained with the motor commutator. A lthough most o f the 
locomotives have been in service for over two years. none 

of th e commutato rs have yet been turned and most of the 
origina l brushes a re still in use. The maximum normal 
wea r which has occurred aft er some 100,000 miles of service 
has been found to be only 3 / 32 in. , showing th at the pro­
tection affo rded to th e motor on account of its location is 
no small item in reducing trouble. No fl ash-overs have yet 
occurred, a lthough in one case a ground occurred at the 
commuta to r on account of a wr ench dropping onto it, which 
set up a short-circuit between the commutator and the motor 
fra me. 

A s shown 111 the accompanying line cut , th e motor is 
equipped with a fibe r fr ict ion clutch, so that in case a short­
ci rcuit should be set up whil e the locomotive was traveling 
a t high speed the tendency of the a rmature to come to a 
sudden stop would not be disas t rous t o the side rods. The 
armature is mounted on a spool, which is independent of 
the motor shaft , except th rough disks on an interior spool 
keyed direct ly to the shaft. Against these disks shoulders 
on the spool a re pr essed by a seri es of bolts and springs, 
st r ips of fib er being int roduced between the shoulder s on 
the spool and the faces of the disks. T his permits the 
spool to revolve independently o f the sha ft in case sufficient 
torque is exerted to ove rcome the fric t ion at th e fi ber strips, 
and thi s fr ict ion can be adjusted by tightening or loosening 
the bolts which compress the sp rings holding th e two sur­
fac es together. O rdinarily these bolts a re t ightened to a 
point \Yh ich wi ll permit th e a rmature to slip when the motor 
is under a dra ft c,f current in excess of 4000 amp . The 
circuit breaker fo rming a part of the control system is set 
at 3500 amp, and the eng inemen are under instructions to 
operate with care afte r the dra ft of current reaches 2700 
amp, the latt er point being indic at ed by a heavy red mark 
on the ammeter in the cab. 

It is estimated by th e operating officials that i f all elec­
trical r epairs includin g electrical in spections fo r th e sixty­
six uni ts were done at one point a fo rce consisting of 
one wi reman , two electricians and fi ve electricians' helpers 
would be required. T hi s would include th e light repairs to 

Pennsylvania Locomotives-General View of 2000-hp 

Motor 

the wirmg and control apparatus now carried on in the 
Sunnys ide engine house. 

GEN ERAL 
Now that the necessity for keeping lost motion or binding 

out of th e runnin g gear is understood, the riding qualities 
of this type of electric locomotive a re actually better than 
those of th e best types of steam locomotives. Little pound­
ing or nosing takes place. 

The maintenance costs, as might be expected on account 
of the simplicity of the design, together with its adherence 
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to th e principle of th e high center of g rav ity now gen­
erally accepted as a r equi site fo r high-speed electric locomo­
tives, are ve ry much less than those for steam locomot ives. 
For six months between June and N ovemLer of th e past 
year the maintenance cost s per unit were as fo ll ows: 

MAI NTENANCE COSTS OF ELECTR I C LOCOMOTIVE UNITS 

CENTS PER i\IJLE 
Durmg 19 12 M ec hani cal E lectrical Total 

~un e .. .. .. .. .. .. .. .. .. I. S I 1.0 1 2.52 
July .. .. .. .. .. .. .. .. .. 2.18 0.85 3.03 
l'\ugust . . . . . . . . . . . . . . . . 2.86 0 66 3.52 
Septe mbe r . . . . . . . . . . . . . 2.46 0.97 3.43 
Octobe r .. .. .. .. .. .... .. 2.84 0.79 3.63 
Nove mber . . . . . . . . . . . . . . 2.84 0 .90 3.74 

Average . . . . . . . . • . . . . 2.45 0.86 3.31 

These costs include a ll operating overhead charges, such 
as th e east of general labor, supervision, heating and light­
ing of the shops and the like. T hey do not , however, in­
clude any charges for capital account nor charges due to 
repairs to buildings or machinery. 

These costs a re equivalent to tho se which might be ex­
pected from an 80-ton steam locomotive in heavy high­
speed service requiring in additi on a considerable amount 
of switching. The average tra in which is handled consists 
of seven cars, the smallest type weighing 60 tons and the 
largest approximately 71 tons. A fai r average train might 
be estimated at about 450 ton s exclusive of the weight of 
the engine, and as before mentioned these trains hav e to 
be haul ed up grades close to 2 per cent and sometimes even 
stopped and sta rted on th ese grades. 

CARS FOR FLOJD SERVICE 

The accompanying illustration shmYs a car on the Fort 
\Vayne & Northern Indiana T ract ion Company operating 
through water about 19 in. above the top o f the ra il , or well 
over the axles. The railway runs a line parallel to the 
\V abash River, and during a recent period of extreme high 
water, which lasted for about a week, the tracks on thi s line 
for about 3500 ft. w ere covered with water varyin g in 
depth from 6 in. to 20 in. 

In order to maintain traffic on this line an old work car 
was fitted up to operate with a trailer over the fl ooded sec-

Flood Service on the F ort Wayne & Northern Indiana 

tion. The rearrangement of the car for this service con­
sisted in turning the motors , which were of GE-800 type, so 
that the pinions ran on the tops of the gears instead of on 
the sides. The work was done with th e regular shop fo rce 
and it was reported to have taken only three hours . With 
this arrangement it became possible to haul the trailer over 
the flooded track and thus maintain service for the week 
during which the flood lasted. N o trouble was experienced 
in operation, but the car, of course, was run at speeds not 
exceeding 3 m.p.h. to keep it from throwing water. 

EDUCATIONAL EXPERIMENT IN ROCHESTER 

For some years there has been in operation at a number 
of technical and industria l schools om: form or another 
of th e so-call ed "co-ope rativ e plan" of education. Under 
thi,s plan students spend alternate periods in schoul and 
shop. Continuity of the shop jobs is maintained by having 
the studen ts work on them in relays, one set taking the 
work up \\'here th e others leave it when they return to 
school. An industrial sc hool whi ch has applied this prin­
ciple in its work is the Mechanics' Institute of Rochester, 
N. Y. The presence of the institute and the operation of 
its co-operative scheme has suggested to the management 
of the Rochester Lines of the .l\ew York State Railways 
the desirabi li ty of uti li zing the faci lities thus conveniently 
placed at their disposal. It has seemed to them that the 
co-operatiYe plan, as appli ed to industrial establi shm ents, 
does not fit the needs of a railway company and a modifi ca­
tion has, therefore. been devised by the master mechanic, 
G. l\I. Cameron. The plan 1s now in operation on a small 
scale, but the intention is to extend it as rapidly as it 
demonstrates its va lue. 

For th e first year two boys without high school training 
were selected from the repair shop force. Their work 
,vas arranged so that each is on duty one-half day, one in 
the morning, the other in the afternoon. They work on 
th e same job, which at present is car wi ring. In the eve­
ning th ey a tt end classes at th e Mechanics' In sti tute, the off 
half-day being de\'oted, under pay, to the preparation of the 
evening's lessons. T he fir st year's studi es compri se English, 
mechani cal drawing and arithmetic or algebra. These sub­
jects relate directly to the requirements of shop work. 
E nglish, in which so many young men are deficient, is 
needed to an increasing extent owing to the r eports which 
employees a re expected to be able to prepare intelligently. 
P racti ce in drawing is not only directly use ful in itself but 
it leads to accurate observation and at tention to detail. 
Arithmetic is more necessary than a lgebr a, but if a boy 
is proficient in making simple calculations algebra lends 
int erest and gives an incentive to further study. 

T he second year wi ll be spent on elementary electricity 
and mechanics. :'.\fr. Cameron believes that a young man 
in the elect rical shops should be able to make accurate 
measurements of electromotive force, electric current. 
power and energy. Laboratory practice will teach this 
efficient ly and will also assist in the understanding of the 
reasons fo r certain shop operati ons. Obviously, if an arma­
ture winder , fo r example, understands the underlying prin­
ciples of electric motors he will be able to do a better, 
because a more intelligent , job. E lementary mechanics 
will give a tangible idea of fo rces, strength of materials 
and mechanical movements and should make of any me­
chanic a more useful all-around man. 

The school training is to be supplemented by occasional 
instruction from an assistant to the master mechanic, one 
with a technical education. \Viring diagrams and other 
matters directly relat ed to their work will be taken up 
with a view to getting rid of the apparent mysteries of 
these diagrams, which are considered by many shop men 
to be entirely beyond their comprehension. This supple­
mentary work wi ll also include the holding of written and 
oral examinations at the close of each year , and the instruc­
tion will be continued only to the ·worthy ones. 

A number of interesting result s are expected from this 
co-operative plan. In the first place, it wi ll try out the 
staying qualit ies of the boys, automatically eliminating the 
menta l weaklings. T hose who survive the test are bound 
to become useful, r esource ful. loyal mechanics. It is a lso 
certain that occasionally a young man of exceptional 
ab ility will come to the attention of hi s sup eriors, who will 
encourage him to obtain more education. So far th e plan 
is bringing the expected results, and while it is still in the 
experimental state it will probably be extended. 
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Track Maintenance and Reconstruction 
Francisco 

In San 

Interesting Track Appliances and Machinery Have Been Developed in the Way Department for Removing Paving, Old Rail 
and Track Foundations and for Laying New Tracks and Paving 

During the past five years the United Railroads of San 
Francisco have been obliged to undertake a la rge amount 
of track reconstruction. Th is has been due in large part 
to the fact that prior to the fire many of the lines were 
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San Francisco Track-Pulling Old Electric Track with 
Derrick 

operated by cable power. Another reason fo r the work has 
been that the near approach of the fair to be held in 1915 
in San Francisco has encouraged the company to put all of 
its equipment, including the track, in good physical condi­
tion. As a result of this program of rehabilitation, th e 
company has developed a large number of track appliances 
and apparatus for track reconstruction and maintenance, 
which have greatly reduced the cost usually incurred in thi s 

San Francisco Track-Drop-Hammer for Breaking Concrete 

work. Some of this apparatus is special and was de­
signed particularly to remove cable tracks. Much of it, 
however, is of a character which is entirely suitable to 
ordinary construction and maintenance and could well be 

employed elsewhere. This work has been conducted by the 
engineering department of the company, which has charge 
of a ll new construction and maintenance of way, and has 
been under th e direction of B. P . Legar~engine_e_r of main-

San Francisco Track-Pronged Hook for Tearing Up 
Concrete 

tenance of way and construction, assisted by W. C. Cham­
berlain, assistant engineer. 

ELECTRIC TRACK RECONSTRUCTION 

Most of the old electric track was built with a concrete 
substructure, and its renewal means that this substructure 
has to be removed. Wher e asphalt paving has been used 
this is first cut away. The concrete between the rails and 
above the ties is then ei ther loosened by a plow which is 

San Francisco Track-Setting Drop-Hammer Legs 

pulled by the hoisting winch on a 8-ton derrick car, or it is 
broken up by means of a 3100-lb. drop-hammer rigged on 
the boom of the derrick. The cost of the two processes 
amounts to a small fraction of a cent per foot of track. 
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The concrete paving base on the 2- ft. strip outside the 
rails is next broken by means of the same drop-hammer , 
which strikes a blow on 30-in. sections oi 9-in. girder ra il, 
laid on its flat side on the concrete. This shatters the 
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San Francisco Track-Dismembered Cable Track Ready 
for Excavator 

concrete and breaks it approximately on a line 2 ft. from 
and parallel with the outer rai l. 

The next process is that of tearing up the old track by 
means of this same derrick car. T he derrick is on the same 
track that is being pull ed, and a hook is attached by means 
-of a chain to the end of a tie. The track, ties, concrete, 
etc., a re then raised bodily from 3 ft. to 4 ft. This process 
shatters the concrete in the track, breaking everything 
1oose. vVhile the track is suspended in this position, a gang 
of five men with sledges drive the ties from the rails. With­
out having its position on the track changed, the derrick is · 
then attached to the other end of the tie and that side of 

track as it advances. W hen this work has been completed, 
th e ra il , ties, concrete, spikes, old chairs, etc., are lying loose 
and ready to be loaded on cars to take to the dump. 

T he next process is th at of excavating: . die-trench by 

San Francisco Track-Excavating Trench for Track with 
Shovel Car 

mean s of an electric shovel equipped with a ¾ -yd. bucket. 
A space at th e end of the j ob, about 30 ft. long, is first 
excavated by hand, and a t empora ry T-rail track is laid 
so that the shovel may get a start. T he trench thus exca­
vated is 9 ft. wide and 2 ft . deep. The shovel advances on 
thi s t empora ry track, excavating and loading the material 
into 22-cu. yd. cars which a re stati oned behind th e shovel 
on th e same track. These car s a re equipped with a cab 
in the center , so that th e end of th e car is fr ee and the 
shovel can load into it. vVhen the shovel has excavated 
a distance of IO ft. or has advanced the entire length of the 
t emporary track th en laid, another sect ion of temporary 

San Francisco Track-Shovel Car Loading Dirt Cars 

the track is eleva ted in the same way, the process being 
repeated. The derrick is then backed from IO ft. to 15 ft. 
away from the torn-up track and goes through the same 
process a lready described, so that it gradually tears up the 

T-rail track, all made up and spiked togeth er and lying at 
the side of the trench, is picked up by the shovel by a cha in, 
one end of which is attached to the sect ion of track and 
the other end is thrown over th e teeth of th e bucket of the 
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shovel. In this way the section of track is lifted and put 
in place in front of the shovel. This allows the shovel to 
advance and excavate another IO ft. This process is re­
peated until 30 ft. in linear length of track route have been 
excavated. The two IO-ft. sections of temporary track are 
th en lifted by the shovel, and a built-up sect ion of tempo-
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San Francisco Track-Crane for Bitumen Car 

rary track, 30 ft. long, is placed in the trench. As this 
process is continued a series of 30-ft. sections are left be­
hind the shovel. 

During- the noon hour of each day these temporary 30-ft. 
sections o f track for a distance of 120 ft. to 180 ft. are 

track has to be removed because of the existence of the old 
cable yokes and conduit., , In some cases electric track has 
been built directly on the old cable foundation, bu t this is 
not preferred practice, and where any electric track of this 
kind has tu be rebuilt the old cable foundation is now being 
torn out. Most of the old cable roads were of a 3-ft. 6-in. 
gage, the yokes were 4 ft. apart and the concrete extended 
3 ft. below th e surface of the street. 

To break up the old foundation, the asphalt or other pave­
ment is first stripped from the track. The 3 roo-lb. drop­
hammer is then used to break the concrete paving base be­
tween the tracks. A bout six blows of this hammer are also 
delivered at one encl of each yoke to crush the concret.e 
about it and free the end of the yoke so that a pulling link 
may be slipped over the end of the yoke. A 13-ft. lever, 
as shown in the illustration on page 465, is then slipped 
through the link. This lever is made of 141-lb. girder rail. 
The outer end of this lever is placed upon one end of the 
yoke, a nd th e link is placed under the lip of the other end 
of the yoke and over the lever. The other end of the lever 
is atta~hed to the cable at the end of the boom. The der­
rick car, or a 5-ton crane car on the opposite track, then 
begins to pull the yokes out by means of a cable attached 
to the end of the lever. By this combination of leverage a 
powerful pull, estimated to be in some cases 35 tons, is 
obtained on the link. This process lifts one end of the yoke 
out and tears it bodily away from the track. It also tears 
up the old concrete and fractures it so that everything is 
lying about loose after the yoke is pulled. 

On the outer end of the lever is a lug, which passes over 
the end of the yoke, and on the lever at the link is another 
lug which prevents the link from slipping. This also pre­
vents the lever from slipping off the yoke or the link from 

San Francisco Track-Standard Track Construction with Asphalt Paving 

taken out behind the shovel by a 5-ton crane and are placed 
at the side of the trench ahead of the shovel, ready for 
future work. T he permanent 9-in. girder rail s are then 
laid in the gap of this temporary track, thus keeping a con­
tinuous track behind the shovel, so that each clay there is 
added from 120 ft. to 180 ft. of permanent track. The 
operation of this shovel method, in place of the ordinary 
hand method for excavating, has brought down the cost on 
this particular kind of work from 30 per cent to 50 per 

slipping off the lever and the harder the derrick pulls on 
the yoke the tighter the link will hold. The only limit of 
pull obtained is the strength of the yoke and the strength 
of th e derrick. 

A nother crane follows the pulling derrick and lifts the 
yokes from the concrete, leaving them ready to be loaded 
on th e car by hand. The derrick car is then sent to the 
shop and within two hours is returned to the job rigged up 
with a drop-hammer. This drop-hammer works on the 

Section between Ties Section at Ties Ekctm R~.Joumal 

Gravel or screenings to be placed between Llocks t o a r,oint 2"from the top. The uppe r space is to be filled with hot asphalt with a layer of screenings or gravel 
spread ove r t op o f blocks. Use 1-50 gal. barrel of asphalt to 250 D I of paving. Ballast and crushed rock base to be flush ed thoroly full of sand with water. 
Crush ed rock, from bottom of tie up, to be filled in in t wo layers, each layer being well rammed. .Blocks must be well rammed after laying and before grouting. 

San Francisco Track-Standard Track Construction with Block Paving 

cent. The hammering of the concrete and the pulling and 
tea ring up the track with the derrick have also aided 
greatly in bringing down the cost of track reconstruction 
over the ordinary hand method. 

CONVERSION OF CABLE TO ELECTRIC TRACK 

The process described is not suitable where old cable 

track opposite the track which has been pulled, the hammer 
being located on the outer end of the boom. The boom of 
the hammer is swung out, and the hammer legs are placed 
on the pieces of concrete which are lying in the ditch. Suc­
cessive blows are applied, from two to six blows being suffi­
cient. The pieces of concrete are gradually broken in this 
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way, la rge and small. T he top layer is broken first . The 
small pieces are then placed at th e side of the trench, after 
which th e hammer goes over the job once more, repeating 
the process and breaking up the remaining pieces of con­
crete which were on the bottom layer. It is not necessary 
to shatter the bottom layer completely. It is suffici ent if 
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San Francisco Track-Tearing Up Track of Old Cable 
Railroad 

the pieces of concrete are fo rced into th e soil far enough so 
that there is space for tamping the ties above them. 

The track gang fo llows the yoke-pulling apparatus and 
lays a permanent track on the sub-grade. On this perma­
nent track follows the portable crusher, which has a capa­
city of about 60 cu. yd. per day of nine hours. The pieces 
of concrete' which were lying at the side of the trench and 
not completely broken up by the hammer are then crushed 
by this portable crusher, which drops the crushed rock di­
rectly in the track between the ties so that the only work 
which remains is for the track to be jacked up, surfaced and 
lined, etc . This process of hammering brings down the 

San Francisco Track-Shovel Car Laying 10-Ft. 
Temporary Track Section 

cost on this particular line of the work 62 per cent over the 
method in which the concrete is broken with gads and 
sledges by hand labor. 

CONCRETE PULLER HOOK 

vVhen it is necessary to tear up concrete paving base and 
asphalt in the track without destroying ties, rails and other-

wise damaging th e track, a la rge two-prong hook is used 
in conjunction with the derrick car, the hook being attached 
to the end of th e derrick rop e. The derrick th en pulls on 
th e cable, and the hook t ears up la rge pi eces of concrete 
and asphalt. These pi eces sometim es are 6 ft. long and the 
same width as the space betw een th e ra il s. T his process 

San Francisco Track-Portion of Lever and Link Over 
End of Cable Yoke 

breaks the concrete up in small pieces which are easily 
loaded in the car or may be placed at th e side of the track 
ready for crushing by the portable crusher, as the case may 
be. A view of this hook in the concrete is shown. 

BI TUMEN CAR 

The United Railroads do a great deal of street paving and 
have found it desirable to have their own bitumen plant, 
which is at the corner of Market and Valencia Streets. The 
bitumen is prepar ed in the usual way, but the method of 
taking it to the points where it is to be used is novel, as 
it is conveyed in a special car. This car is fitted with a 
3000-lb. hand-operated pillar crane hoist, which can swing 

San Francisco Track-Shovel Car in Service Laying Its 
Own Tracks 

111 a full circle, and carries the bitumen in boxes, each Lox 
capable of holding ¼ cu. yd. The usual capacity of th e 
car is six boxes, but eight boxes could be carried if nec­
essary. The view on page 466 shows the car being loaded 
at the plant where the bitumen is discharged directly from 
the mixer into the boxes on the car. After the car runs 
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to the point where the bitumen is required the boxes are 
unloaded from the car by the crane at points which are most 
convenient to the paving gang. The car is then run back 
to the plant for another set of boxes which have been pre­
pared in the meantime. This work of unloading boxes on 
the street is easily done in a few minutes between the regu-

San Francisco Track-Bitumen Car Loaded with Six Filled 
Boxes 

Jar passenger service, there being no hold-up of passenger 
cars on this account , except possibly a minute in some cases. 
T he company is equipped with two of these cars, which 
take the place of five dump wagons and teams. 

The crane and the trolley .post are made collapsible on 
account of the head room under the mixing platform at 
the plant. As this platform is so low, it was necessary to 
reduce the extreme height of the car crane and trolley post 
to 7 ft. Before passing under the platform the trolley post 
and crane are dropped to the low position and can be raised 
to the working position after the boxes have been filled and 
the car leaves the platform. The crane was made by the 
company. 

The bitumen paving, 2;/2 in. thick, is placed on a 6-in. con­
crete. base in and between the tracks. The header blocks, 

San Francisco Track-Loading Bitumen Car at Plant 

which may be basalt or paving bricks, are laid on the sand 
on a cement cushion mixed in the proportion of one to four , 
the space between the blocks being filled with cement grout 
mixed one to two. Where the tracks are paved with basalt 
blocks, they are placed on a loose rock foundation, the loose 
rock voids being filled by flushing sand in with water, the 
blocks afterward being grouted with liquid asphalt. 

ASPHALT SCOOP 

A new machine for removing asphalt between tracks, re­
cently developed by the company, is shown in the sketch 
on page 467. It is essentially a scoop or plow which is 
carried in front of a work car which tears up the asphalt 
directly from the street and loads it into the work car as 

San Francisco Track-Bitumen Car with Trolley Pole 
Collapsed and Crane Made Horizontal 

the car proceeds. The scoop or plow portion consists 
of a ¼ -in. steel plate, 34 in. wide and 63 in. long, with a 
sharp and slightly turned-up front edge. This scoop is 
supported at the front end of the car on a 75-lb. T-rail 
frame, about IO ft. in length. The upper end of this rail 
is provided with an eye which fits into the coupler on the 
car to be loaded. A wooden runway or platform extends 
from the scoop to the loading car. This platform is 4 ft. 
wide and 15 ft. long. It is provided with sides to guide 
the asphalt and is sloped at an angle of about 25 deg. 

When this apparatus is put in service the asphalt at the 
starting point is raised with bars slightly, and the point of 
the scoop is forced under the asphalt by moving the car 
ahead. As the car proceeds, the strip of asphalt between 
the rails is forced up the incline and drops over the end of 

San Francisco Track-Unloading Boxes Filled with Bitumen 

the platform into the car, automatically piling itself, with 
the aid of two or three men. 

Under good conditions asphalt has been loaded by this 
method with the car running forward at a speed about as 
fast as a man ordinarily walks. This, however, is not al­
ways the case, as occasionally bad spots of asphalt, which 
cause trouble, are reached. 
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ELECTRIC ARC WELDING 
The company has used very extensively electric arc weld­

ing for welding combination joints and in filling in worn 
spots on the tops of rails, in hollows and in cupped joints. 
T he practice will not be described here because an extended 
account was published in the ELECTRIC RAILWAY JOUR NAL 
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San Francisco Track-Construction Details of Asphalt 
Paving Scoop 

for Jan. I 1, 1913. The experience of the company with 
this method continues to be very satisfactory. 

SAND ELEVATOR 
Another appliance used by the way department for se­

curing and conveying sand is illustrated in the three en­
engravings on this page. It is a sand elevator wh ich was 
made by the company in its shop out of old material, the 
frame being made completely of old slot rails from the 
cable tracks. It has a swinging elevator, 21 ft. 7 in. long, 
the upper end being supported by the frame of the car and 
the lower end being free to swing. The lower end of the 
elevator may be raised from its lowest position to a height 
of about 10 ft. above the track. The car is placed on th e 
track parallel with th e sand bank and as close to it as is 
found possible. The outer end of the elevator, which is 
located across the car and projects about 8 ft. from the 
rail, is then lowered into the sand bank. T he elevator 
buckets then excavate the sand and after rai sing it drop it 

tieth Avenue, among the sand dunes, where there is •an 
inexhaustible quantity of sand drifting in from the ocean. 
The bank is at the side of Twentieth A venue car line, and 
a spur track leads from the car line to th e sand bank. All 
sand used by the United Railroads is loaded into cars by 
this machin e, which has practica lly done away with hand 

San Francisco Track-Sand Elevator in Operation Loading 
a Supply Car 

labor for load ing sand at the sand bank. T he sand is used 
for paving, fills and other work requiring sand. Ca rs are 
loaded by this method fo r a cost of from 3 cents to 4 cents 
per cubic yard, which is one-half or less than one-half of 
the cost of hand labor. 

STANDARD TRACK CONSTRU CTIO N 
To complete this article aod possibly make clearer the 

purposes of the different track machines described, sections 
of the company's standard track construction and paved 
street s are presented. The present standard rail section is 
the Lorain No. 104-422, with 36-in., twelve-bolt bridge-truss 
angle plates. 

For the past two years the company has been using 
titanium steel rails and insists upon having all angle plates 
for these rails roll ed from titanium meta l also. This prac­
tice is fo llowed because the company has found that these 
plates stand up much better than when angle plates of softer 
metal are used. T hese softer plates would tend to crush 

San Francisco Track-Side and End Views of Sand Elevator Equipment Built by the Company to Take Sand from Dunes 
· in the Suburbs of San Francisco 

into a chute on the opposite side of the elevator. It then 
passes into the car to be loaded, which is on another track 
parallel with the loading track. T he force requi red to 
operate this elevator is one operator and one laborer at the 
end of the elevator. 

The sand bank from which th e company gets most of its 
sand is located in the suburbs of San Franci sco on Twen-

down or flatt en out under the end of the rece1vmg rail, and 
this condition would be followed by cupped joints. As yet 
the company has not experienced any corrugation on the 
titanium rails , although corrugat ion is frequent on the or­
dinary rails on account of the steep grades throughout the 
city and the consequent necessity for the frequ ent use of 
the braking equipment. 
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Shops and Carhouses of the Hamburg Rapid 
Transit System 

A Description of the Interesting Constructional and 2\Iaintenance Feature.5 of These Buildings 

An excellent example of the best Continental practice 
in car maintenance is the new carhouse and shops of the 
Hamburg E levated & U nderground Railway. These struc­
tures are conveniently located adjacent to the power sta­
t ion on a plot close to the F lurstrasse station at Barmbeck, 
one of the suburbs. This property is bounded on th e 
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Hamburg Shops-General Plan of the Railway Properties 
at Barmbeck 

south by the Hamburg sys tem' s ow n tracks, on the east 
by th e Hamburg-Altona single-phase interurban r ai lway, 
on the west by the Barmb eck canal and on the north by 
a public highway. Coal, machinery and other suppli es are 
transported directly to the property over a spur track which 
extends from the lines of the Prussian State Railroads. 

-t. . 

ready been demonstrated, as the remarkable growth in 
traffic has made it necessary to enlarge the present car­
house to its ultimate capacity. The extension of the shops 
and of the transfer table between the shops and carhouse 
will, when made, correspond with the enlargement of the 
ca rhouse. However, the excellent behavior of the rolling 
stock is not likely to make this extension necessary for 
some years. 

CARHOUSE 

The carhouse proper as first constructed consisted of 
four bays having a total frontage of 226 ft. 4 in .. and a 
depth of 183 ft. 4 in. In addition, a group of office and 
utiliti es rooms with a maximum width of 18 ft. was laid 
out a long the complete length of the west side of the car­
house. The carhouse consisted of four four-track bays, 
each track serving four cars. It was beli eved that thi s 
capacity would be ample fo r some years to come as the 
total rolling stock did not amount to more than eighty can. 
Owing to the rapid increase in traffic, however, it was 
necessary to order fifty additional cars before the first 
year of operati on had been completed. In consequence, th e 
carhouse has been enlarged by adding two four-track bays, 
which are similar in every respect to those of the original 
building which is shown in the accompanying cross-sectioi: 
and halftone views. 

The main walls o f the carhouse are constructed of steel 
and 15-in. r ed brick, but a large amount of glass is framed 
into the structure above both the front and rear track 
openings. F urthermore, the swinging doors which cover 
these track openings have almost all of their upper half 
compl etely glazed, thus affording a most effective addition 
to th e natural light given by way of th e longitudinal sky­
lights in the roof. 

T he roof is carri ed on eight steel trusses, all of approxi­
mate ly 55 ft. span. Each of these trusses, which are of 
the rather unusual form illustrated, carries two wire 
glass skylights for the complete length of the bay. The rest 
of the roof covering consists of ordinary concrete block. 
The general direction of the carhouse when facing the rear 

Hamburg Shops-Front View of Carhouse Before Construction of Addition 

The arrangement of buildings as presented in an accom­
panying plan shows that the si te selected permitted pro­
vision to be made for ample enlargements of the three 
structures named and even for the const ruction of a second 
carhouse, the latter to be placed di rectly along the rapid 
transit right-of-way. The wisdom of this policy has al-

is north-northeast. For purposes of fire protection, the 
carhouse is divided into two eight-track sections by a 10-

in. brick partition which extends the entire depth of the 
building, except that a clear opening of 8 ft. 2 in. is left 
within 4 ft. I in. from the front and rear pilasters respec­
tively. The subdivision into four-track sections is ob-
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tained by rows of double-channel columns spaced about 
r6 ft. 5 in. The distance between tracks between th ese 
columns is 16 ft. 5 in. and elsewhere 13 ft. I in. The clea r 
width between the hin ged doors at the track openin gs is 

eluding th e pit r a ils, a re 8 ft. 6 in. wide. These devil­
strips a re crowned to dra in bet ween the pits on each side. 
A ra th er interesting fea ture of the pi t construct ion equip­
ment is tha t th e runnin g rails consist of channel beams to 

Hamburg Shops-Detail of Open Pit Construction and View of Machine Tools Fitted with Protecting Screens 

Hamburg Shops-Interior View, Showing the Truck-Overhauling Shop with Machine and Car-Body Sections at Left 
and Right Respectively 

about I I ft. S in. With the exception of the first track in 
t he first bay, pits about 4 ft. r r in. deep are provided 
throughout. These are of the open type and they are 
placed between hard-burned brick devil-strips which, in-

which a tread piece is riveted flu sh with the devil -stri p, as 
shown in an accompanying drawing. The channeL~ them­
selves rest on a ro-in. x 10-in. x _½-in. malleable iron plate 
installed on top of each pit column. 
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The building is liberally provided with standpipes and 
firehose, which are kept in glazed boxes to prevent deterior­
ation from dirt, unnecessary jostling, etc. Fire hydrants 
are also installed in the yard. Instead of using fire stand­
pipe connections for car washing, small Siamese outlets 
are built into the devil-strips for the purpose. These out­
lets are covered when not in use. The radiators under the 
devil-strips are furnished with exhaust steam from the 
turbines at the nearby power station. To light the pits, 
lamps are plugged in only when needed. , 

Power for moving cars in and out of the building is 
taken from overhead rails which are installed above the 
devil-strips. Connection between this contact rail and the 
third-rail shoe is obtained by means of a wooden pole, the 
upper end of which has a grooved metal runner for the 
contact rail and the lower end a lug which fits into a hole 
at the bottom of the shoe. At first the upper end also had 
a spring attachment whereby the desired pressure neces­
sary for current collection was obtained without the use 
of a wheel contact or similar device. In practice, however, 
it was found that the pressure of the springs of the third­
rail shoe would be ample for current collection. The con­
tact pole, therefore, has been simplified, as shown in an 
accompanying sketch. 

CONSTRUCTION OF SHOPS 

As noted, the repair shops are located practically in line 
with the carhouse. The interchange of cars between the 
two structures is afforded by a transfer table, 33 ft. wide, 
the motor of w}:iich, like all other motors throughout this 
installation, is operated on 220-volt, three-phase current. 
The speed of this transfer table is about 2 ft. per second. 

The construction materials of the shop building are of 
the same general character as the carhouse, but the sky­
lights and side-sash arrangements differ in the several 
parts. Thus the skylights of the car-body overhauling sec­
tion are similar to the longitudinal type used in the car­
house, those of the central or truck overhauling _bay are 
at right angles to the tracks for the convenience of the 
crane run, while small individual skylights are used else­
where. Large window areas are also provided in addi­
tion to the excellent roof lighting. The best example of 
natural lighting is the mill room, where almost the entire 
outer side is composed of steel-framed sash. The view of 
this room a lso shows the comparative area and position of 
the swing sash for ventilation. An incidental advantage of 
this construction is that the sash can be easily removed when 
it becomes necessary to dismantle this side of the building in 
order to extend the shops. The floors of the shops are 
paved with concret e, but wood is used also near the machine 
tools where the men have to stand for long periods. 

A p·leasing f eature of the interior painting of both the 
carhouse and shops which alleviates the usual monotonous 
appearance of such buildings is the wainscoting effect which 
is given to the walls by applying different kinds of painted 
borders. Several decorations of this kind will be noted 
in the accompanying views. Usually they consist of a 
grayish-blue border about r ft. wide at the floor line, a 
6-ft. to 7-ft. belt of some lighter shade and an ornamental 
striping, the rest of the wall being painted white. The 
doors of vari0us rooms and compartments are painted to 
harmonize with this scheme of decoration. The extra 
cost of this work is really of no importance, as the strip­
ing is cheaply applied by means of stencils. In order to 
keep the walls as clean as possible, work where the spat­
tering of dirt or oil is unavoidable is carried out in in­
closed chambers as described later. 

Damage from fire has been minimized by the installa­
tion of brick partition walls for such places as the paint 
shop, mill room, smithy, stockroom, etc. In addition, the 
intermediate trusses in the mill room are covered with rein­
forced wire concrete. The fire-fighting equipment consists 
of large hydrants and inside standpipes, all of which are 
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supplied a t th e city pressure of fi ve a tmospheres (approx i­
mat ely 75 lb.). T he caretaker of th e shops is an experi­
enced fireman, who has selected and tra ined a corps of men 
for fire-fighting. T he fire ala rm can be gi ven by mean s o f 
the two elect r ic sirens whi ch a re used to note th e begin-

on the rig ht by the pa int shop, 32 ft . 4 in . wide; truck ove r­
hauling section, 70 ft. 6 in . deep, bu t of the same width 
as th e ca r-body shop and locat ed direct ly behind it, fl anked 
on th e right by the mi ll room but contin ued to the wall on 
the left as a miscell aneous motor-overhauling section; the 

Electric Ry.Jvurnali 

Hamburg Shops-Construction Details of Contact Rod Used in the Carhouse 

ning and endin g of the working day. The building 1s 
heated by steam pipe lines from the power plant. 

GE N ER AL ARR ANGE MENT OF T H E SH OP 

The general layout and dim ensi~ns of th e several pa rt s 
of the shop st ructure a re shown in the accompanying plan . 

machin e shop, of L -shape, th e longer leg, which is 140 ft. 
6 in. wide and 37 ft. 4 in . deep, placed direct ly back of the 
truck shop and th e shorter leg, 70 f t. 7 in. wide and 32 
ft. 7 in. deep, ext ending to the rear wall ; tool room and 
shop fo reman ·s office on the left side of the machi ne shop 
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Hamburg Shops-Plan of Shop Structure, Showin g Relation Between and Areas of the Several Depart men ts 

The entire building is approx imately 260 ft. 8 in. long and 
2 01 ft. 2 in. deep . At present th is area, as seen from the 
transfer table, is divided as follows : car body overhaul­
ing section, 135 ft. 9 in. wide and 56 ft. 7 in. deep, fl ank ed 
on th e left by the main stock room, 58 ft. 5 in. wid e, and 

and blacksmith shop. 60 ft. wide, on the ri ght side of the 
long machine shop ; a rmature shop, 36 ft. 1 in. wide; dress­
ing room, toilet, dining room and construction quarters and 
employees' kitchen located in line with th e short mach ine 
shop. 
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HANDLING OF CARS AND MATERI AL 

It is clear from an inspection of the plan that the shop 
layout is ve ry well adapted fo r the logical handling of 
maintenance work. Furthermore, the benefit s o f this ar­
rangement have been fully utilized by in sta lling an ample 
number of cranes, hoists and th e like. The trans fer table 

ton car body at the rate of 0.18 in. per second on the four 
steel bearers which run on wheels, as shown. Track No. 
10 is continued as far as the blacksmith shop, to which 
entrance is obtained by means of a turntable. 

A ft er the car bodies have been raised the trucks are 
pushed into the truck-overhauling shop, where the parts of 

Hamburg Shops-Interior of Carhouse, Showing Lighting Features, Pit Arrangement, Overhead Conductor Rail, Etc. 

furni shes communicat ion both to th e pa int shop with its 
two one-car tracks of flu sh constructi on and to the eight 
two-car tracks which pass th rough the ca r-body and truck­
overhaulin g sections. T he latte r tracks extend to within 
some 17 ft. of the line of columns which marks the boun-

dismantl ed cars a re transported by a 7¼ -ton crane, the 
runway of which extends to the end of the miscellaneous 
motor shop. T hus the crane carries trucks and motors to 
their r espective dipping tanks, motors to the motor stands, 
and wheel axles and other parts to th e machine shop. The 

Hamburg Shops-Vacuum Impregnation Outfit and Chamber for Blowing Out Armatures 

dary of the longer machine shop. In the truck-overhauling 
shop six of the eight tracks a re built with closed pits, but 
in the body-overhauling shop track No. 10 has a pit which 
is furn ished with the motor-driven screw-type car hoist 
shown in two of the accompanying v iews. This hoist is 
operated by a 7¼-hp motor and is capable of lifting a 20-

hoisting speed of this crane is 0.2 ft. per second, the trans­
verse travel 1.6 ft. per second and the longitudinal travel 
3.6 ft. per second. Furthermore, the two lines of tools in 
the machine shop are served by a 5-ton crane, consisting 
of a hand h'oist and electrically operated bridge. The 
stockroom also has an overhead track with hand-operated 
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hoist whe~eby material can be brought within the reach 
of the 7_¼-ton crane or taken into the stockroom upon un­
loading from the steam railroad cars outside the stock­
room. 

MAINTENANCE PRACTICES 

Some interesting maintenance practices of these shops 

Hamburg Shops-Electrically Operated Car Hoist 

are presented in severa l of th e accompanying illu strations. 
Two halftones show a complete truck frame minus the 
journal boxes, which has been brought by th e crane for 
dipping into a cleaning tank containing a soluti on of 
caustic soda steam-heated to a temperature of roo deg. 
C. Ordinari ly a steel, cement-covered sliding door com­
pletely closes thi s compartment at the floor lin e, but the 

Hamburg Shops-Crane Delivering Truck to Dipping Vat 

top is left open to permit in gress and egress fo r the objects 
brought to the tanks. By this arrangement no di rty water 
can bespatter the main shop. A smaller caustic-soda tank, 
wh ich is not visible in the illustrations mentioned, is pro­
vided opposite the larger tank for th e dipping of motor 
shell s. The use of a hot caustic-soda solution has proved 

very effective fo r the thorough and quick cleansing of 
meta l parts. 

Another illu stration shows a compartment in which 
a rm atures are blown out with compressed air. In order to 
show the interior of this room the door was left open when 
the photograph was taken, but in regular operation the 

Hamburg Shops-Car Body Raised on Electric Hoist 

door is closed so that the dust will be drawn off directly 
through an exhaust without the slight est possibility of be­
ing blown into the shop. The same illustration shows an 
instal lation of the Passburg vacuum system of coil impreg­
nation, the impregnati on tank being set in th e floor a long­
side. 

Another illustration shows th e method adopted for re-

Hamburg Shops-Truck Lowered in Dipping Vat 

moving and replac ing a rmatures in the rno-hp motors, all 
of which are of si ngle-shell construction. This purpose is 
attained by a combination of a stationary motor stand and 
of a carriage provided with a ram which fits into the end 
of the armature shaft. The motor is first placed 011 the 
stand with the aid of th e 7_¼- ton crane. Then its end 
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pieces, bearings, etc. , a r e taken off, upon which the arma­
ture is ready for removal. All that now r emains is to 
push the carriage along its track until the ram has forced 
the armature out. The armature will then be supported 
at one end by th e motor shell and at the other end by a 
vertical frame on the carriage. In this position desi red 

1/ 
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Hamburg Shops-Glazed Side Construction in Mill Room 

repairs can be conveniently made, or the crane can be used 
to transport the a rmature elsewhere. T he a rmature is re­
stored to place merely by pushing the carriage in the oppo­
site direction. 

T he miscellaneous section of th e overhaul shop con­
tains a gas-r in g equipment fo r expanding tires when off 
the wheels, but as ye t no work of thi s kind has been neces­
sary. Up to Feb. 15, 1913, the earli er steel-tired wheels 
had run 100,000 km (62,000 miles) without any replace­
ment whatsoever. Gas is also used here for the soldering 
o f armature leads and similar work. T he machine shop 
contains the usual tools to permit th e management to carry 
on practically eve ry kind of main tenance work in addition 
to a certain amount of manufacturing if desi rable. These 

Hamburg Shops-Ram for Removing Armature 

tools include two wheel lathes, shaper, grinder, buffer, 
drills, etc. Most of them are driven from independent 
three-phase motors through overhead belting. An illus­
trated feature which should be o f special interest to Ameri­
cans is the use of wire screens for inclosing the lower por­
tion of the belting and of certain parts of the machines 

in order to insure protection to the workmen. The high­
tension t esting outfit is also railed off from the rest of the 
shop. 

The blacksmith shop now contains four down-draft 
fo rges, although space has been allowed for four more ; 
it also contains an air hammer. The elec trically driven 
compressor which supplies power for this hammer further 
supplies a ir for blowing out a rmatures and for other mis­
cellaneous work throughout the shop. No work of any • 
account has been done in the a rmature shop as not a single 
burn-out has yet occurred on the system. The mill room 
contains a lathe, mortiser , rip saw, circular saw, grinder, 
sharpener, etc. , a ll of which are operated from counter­
shafting. This shop is prepared to do all kinds of body 
woodwork and in fac t has already had occasion to rebuild 
cars in part on account of a collision. 

A rather novel form of alarm is attached to the door 
of the stockroom. This consists of a cylindrical cage 
which is suppli ed with heavy steel balls, so that some de­
lay is experienced in opening the door while the rattling of 
the ball s is certain to attract the attention of the store­
keeper. 

The utiliti es rooms for the employees comprise a kitchen, 
dining room, dressing room and toilet , a ll of the finest char­
acter. The employees bring their own food, but the kitchen 
is provided to enable them to prepare hot luncheons. The 
dressing room is furnished with individual steel lockers. 
T he toi let room is finish ed with tile flooring and has a 
hot-water supply from the power station. It is also 
equipped with three shower baths. 

LINE INSPECTION AND REPAIR IN UTICA. N. Y. 

T he Utica lines of the New York State Railways and the 
Oneida lines of the New York State Railways (the elec­
trifi ed portion of the \Vest Shore Railroad) draw power 
from the Utica st eam plant of the Adirondack Electric 
Power Corporati on. The railway company maintains the 
transmission line, charging the expense to the power 
company. 

The railway company owns 30 miles of 17,500-volt 
line and the power company 8 miles of 60,000-volt line, all of 
which is maintained in this way. The high-tension line is 
patroll ed continually and a private telephone system keeps 
the patrolmen in constant touch with the repair force. On 
the low-tension system the custom has been to repair care­
fully any port ion of the line which developed defects, in this 
way keeping the general condition of the whole installation 
up to standard. 

Beginning with this year, however, a new plan has been 
put into effect which will ultimately insure a much better 
condition of the line than was possible under the old method. 
The interurban line will be inspected in great detail every 
three months and the city overhead construction every six 
months. The inspection of feeder lines will be annual. The 
inspection is to involve the climbing of every pole on 
ladders and a detailed inspection of the equipment. A 
report of each day's inspection is turned in to the office at 
night. 

The interurban line is divided into two sections, east and 
west, each one being under the charge of a foreman and 
four linemen. Three men are required for doing the work 
on the city lines. 

The work of inspection is continuous excepting when the 
men are required for emergency repairs. The first thorough 
inspection will require about nine months, as there are many 
small repairs to be made. The next one, however, will 
require less time and it is expected that very soon the lines 
will be in such condition that they can be gone over every 
three months. The company believes that this policy will 
result in a reduction in number of interruptions and that 
in the end the maintenance will cost no more than at 
present, 
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Standardization on the IVJ;ichigan United Traction 
A Deseription of the Organization and Metl10<ls Employed in Uehabilitating Track and Roadway-The Artie le Jneludes 

an Aeeount of the Standardization of Rolling Stoek for the Interurban and Street 
Hailway Lines, as Well as Other Shop Practiee 

The Michigan United Tract ion Company has r ecently 
undertaken a complete r ehabilitat ion of its property and 
at the same time has organized a campaign of standardiza­
tion of designs as well as methods in all departments. Much 
has been accomplish ed during the past year and still more 
work along this line is contemplated. 

TRACK AND ROADWAY 

A large proportion of the reconstruction work devolves 
upon th e track and roadway department, which has devel­
oped a number of standards in design for track in paved 
and unpaved streets, as well as track on private right-of­
way. T hese standards include roadway cross-sections, over­
head transmission and trolley constructions and arrange­
ments of bonding for the different types of special work. 

Two standard types of track const ruction, one for paved, 
the other for unpaved streets, have been adopted by the track 
and roadway department. Both types include roo-lb. 6-in. 
T-rail, 24-in. continuous rail joints, I-in. bolts and 34-in. 
compressed terminal cable bonds. The rails were purchased 
in 60-ft. lengths and laid with stagger ed, suspended joints. 
The difference between the two types of track construction 
lies in the kind of ties used and in the method of preparing 
the track foundation. 

The rail is of a special design approximately conforniing 
in section to the 100-lb. A. S. C. E. T-rail. It is ¼ in. 
higher than the A. S. C. E. section and has a 3-in. head and 
a s ¼ -in. base as compared with the 2¾-in. head and 
s ¾ -in. base of the latter. The slight difference in the 
height of the rail is met by increasing th e web thickness 
1/32 in. 

Standard construction in paved streets includes an 8-in. 
concrete base, a 2-in. gravel cushion under the ties and 
6-in. x 8-in. x 7-ft. white oak ties spaced on 24-in. centers. 
The gravel cushion under th e ties increases th e resili ency 

rial. In practically eve ry case this paving material is 
brick with a spec ial filler and st retcher of Nelsonville brick 
to provide a flangeway next to the rail. T he track special 
work in paved streets is practically all of the hard-center 
design, with a 350-ft. radius in diamond turnouts and a 
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Michigan United Traction-Typical Section of Interurban 
Track 

roo-ft. radius in other turnouts. In every case white oak 
switch ties, 7 in. x 9 in., cut to exact lengths were used. 

At the int ersections of the electric line with the steam 
roads roo- lb. A. S. C. E. crossings were installed. T hese 

Michigan United Traction-General Repair Shops at Albi'Jn, Mich. 

of the roadbed and permits the track to be laid and brought 
to exact surface after the 8-in. concrete base is in position 
and has had sufficient time to set. The 6-in. special rail 
section allows a 2-in. sand cushion under the paving mate-

crossings provide an easier rail on the steam roads and a 
running guard rail on the electric line. In all instances 
hard-center crossings are used, except that where traffic 
on the steam road is especially heavy solid manganese 
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steel running rail was install ed. I n a ll cases the ra ilroad 
cro ssing was laid on 8-in. x 10-in. x 10- ft. white oak ties 
with from 18 in. to 24 in. of crushed stone for a founda­
tion. 

Standard track construction in unpaved streets includes 

Michigan United Traction-Installing Track on Concrete 
Foundation 

the same type of ra il , joints and tie spacing as in paved 
streets, where the depar tment can anticipate that the street 
will not be paved within four years. A ll track in unpaved 
streets is la id w ith 6 in. of g ravel ballast under th e ti es. 
If th e time set fo r pav ing th e street is indefinite. 8- ft. 
ceda r ti es with ti e plates ¾ in. thick and 5 in. x 8.½ in. 
in size, having a shoulder for 100-lb. ra il s, a r e install ed. I i 
the street is to be paved with in four yea rs, the track con­
struction exclusive of the ballast is made to con fo rm to 
tha t standard in paved streets. 

METHOD OF LAYING TRACK UNDER TRAFFIC 

T wo methods a re employed in laying t rack in paveJ 
streets. If it is possible to lay a tempo rary track in the 
street, thus permitting the r emoval of th e old r ail and ties 
w ithout interference fro m traffi c, th e wo rk of excavating 
and plac ing the concrete is let by contract. If th is is not 
poss ible the work is perfo rmed by th e company's fo rces. 

Michigan United Traction-Work Cars for Distributing 
Gravel on Unpaved Street 

T he work of mixing and placing all the concrete, the 
g ravel cushion and the paving are handled by the contractor, 
the comp any removing the old ties and r ails before he starts 
work. 

A t least seven days is a llowed for the concrete to set 

befo re cars a re opera ted over it . The gravel in the 2-in. 
cushion is actually coarse sand, and screened sand is used 
for th e cushion under th e brick. In all cases the filler em­
ployed in th e brick paving is cement grout, and the space 
which is left between the edge of the brick and the web of 
the ra il just outside o f the track is fill ed with sand after 
the paving is 111 pl ace. T he g rout fill er combined with this 
sand fo rms a good quality of concrete. A ll concrete is 
placed in the t rench by a continuous mixer , set either in 
the trench on a plank runway or beside th e trench on the 
paving. 

An especially low price was paid for concrete per 
cubic yard. T his is due not only to the method o f doing 
th e work but also to the fact that all gravel is taken from 
pits owned by the company. E ight o f these gravel pits 
a re operated, and furni sh a supply sufficient for all inter­
urban and city work. 

After all other work in connection with the laying of 
track in paved streets is completed, the ball of the rail at 
all jo ints is g round to surface. The company has two 
K erwin ra il g rinders which it employs in this work. In 
repairing cupped or badly worn joints in track in paved 
streets A tl as specia l joints are employed. A special study 
is made of the r equirements of each joint to be repaired, 
and i f the wear is uniform on both rails a new straight 

Michigan United Traction-Preparing Double Track for 
Concrete While Continuing Traffic 

joint is applied and the rails me ground on both sides, giving 
a long approach. If one rail is cupped the offset joint is 
appli ed and both rails are ground to a perfect surface. 

In th e track rehabilitation work which was done in 1912 
th e standard spikes were s .½ in. x 9/ 16 in. in size. Owing 
to the fact that a great many ties were under size or 
checked by seasoning, the large spikes split them, and as 
a result of this experience the company has decided to use 
5-in. x .½-in. standard spikes in oak ties and 5-in. x 9/ 16-in. 
spikes in cedar ties and switch ties. 

A special gang is detailed to install the bonds in each 
city fo r both construction and maintenance work. As a 
direct result of this arrangement the foremen of gangs 
have become expert and the company has obtained better 
results and a very low unit cost of bonds which were 
thus installed. The standard arrangement of bonds around 
special work, as shown in the plan on page 478, greatly 
facilitat es the work of bonding at these points. 

All track rehabilitation in unpaved streets was handled 
by the company's own forces, and in some instances it was 
necessary to suspend regular service during the progress 
of the work. If. the rehabilitation covered double track the 
service was continued on one track and portable cross-overs 
were used to permit sections of the second to be used as 
a passing siding. When the rehabilitation was on single 
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track and the traffic was continued, alternate ties were r e­
moved and replaced with new ones, and new rai ls wer•! 
fas tened to the new ties alongside the old rails. I3y means 
of a set of switch points a t each end of the sect ion of new 
track it was thus possible to transfer traffic from the old 
track to th e new, and after this was done the old rail and 
the remaining old ties were removed. As it was not pos­
sibl e, however, to use this method in sections of track 
special work, after the track was in readiness for th e change­
over th e new special work was la id in places at night wh en 
the cars were off the line. 

Following the completion of track laying, the g ravel bal ­
last was dumped in the trench and the track raised to its 
permanent elevation. The baJlasted track was left open 
for several days before replacing th e road material , so that 
the weak spots might be picked up as they developed under 
regular traffic. 

Standard overhead construction in city st reets is of two 
types-one made up with ordinary span wire and iron poles 
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Michigan United Traction-Overhead Construction for 
Cities, Type r-D 

and used when the track is in the center of the street, 
and another, made up with iron poles and pipe-mast arms, 
which is installed when the track adjoins the curb line. 
Both of these types of construction are shown in the illus­
trations. 

INTERURBAN TRACK AND ROADWAY STA N DARDS 

Two types of standard track construction are used on the 
interurban lines, one to take care of third-rail construction 
and the other of trolley construction. \Vith few exceptions 
a ll track is laid with 70-lb. A. S. C. E. rail and continuous 
joints. The track on third-rail sections of the interurban 
line is built with a 9-ft. tie in the place of every fifth stand­
a rd ti e. Eight-foot cedar ties are used on all tangent track 
and white oak ties on curves. In order to obtain the maxi­
mum life from the cedar ties mechanical wear is lessened 
by the use of tie plates. White oak switch ties cut to length 
are used in al1 turnouts from the main line, these turnouts 
being No. IO, with a spring rail frog and an 87-ft. lead. 

In order to reduce furth er the curvature in the No. IO lead 
a No. 12 turnout has been adopted as standard for use in 
ma in line, and thi s type will Le insta ll ed as fas t as renewals 
a re required. 

Other track sta ndards include the use of 8 in . of g ravel 
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Michigan United Traction-Overhead Construction for 
Cities, Type r-C 

under th e ties, a 16-ft. roadbed, with 3-ft. ditches, in cuts 
and fills, slopes of I ¼ to I in the cut, and the same slopes 
on embankments. The standard roadb ed width for double 
track is 29 ft. 

Two standard types of overhead trolley construction are 
used on different sections of the interurban lines, one with 
mast a rms and the other with span wires. In either case 
30- ft. poles with 7-in. tops are used. These ar e set 6 ft. in 
the ground and given sufficient rake to withstand t rans-
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Michigan United Traction-Typical Wooden Pole Arrange­
ment 

verse strain. Other construction details are practica lly 
the same as those used in city streets. The arrangement of 
the telephone, feeders and transmission lines as well as the 
ground-wire construction details is shown in an accom­
panying illustration on this page. 
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TRACK AND ROADW AY DEPARTM E N T ORGAN IZ ATIO N 

The jurisdiction of the chief engineer , who reports to 
the general manag er and genera l superintendent , includes 
supervision over trac k and roadway. His authority also 
extends over th e track and roadway on the four city rail­
way properti es. The track maintenanc e forc es include a 

Michigan United Traction-Track and Roadway Organiza­
tion Chart 

section for eman for an average of eve ry 8 to IO miles of 
track. Each fo reman has a gang of two men during the 
winter months and fi ve men durin g the rest of the yea r. 
E ach section gang is provided with a section tool house. 

Four track foremen have charge of track work on th e 
four city ra ilway lines. During the w inter months th eir 
gangs include fo ur men each and during th e rest of th e 
year about seven men. In cases o f extraordinary construc­
tion or r ehabilitation extra gangs a re provided so that the 
work o f the regula r maintenance forces will not be inter­
rupted. 

ROLLI NG STOCK STAN DARDS 

The wo rk o f developing standards and refining shop 
practice in th e general r epair shops of th e M ichigan Unit ed 
Traction Company is in a transition stage, but a vast 
amount o f work has been accomplished a long thi s line. 
P reYious to th e reor ganiza tion the genera l repair shops 
were sparingly equipped, so that it was necessary to pur­
chase and install additional facilities and replace a number 
of th e machine tools in order to accomplish appreciable 
results during th e r ehabilitation period. A wheel grinder, 
a wh eel-turning lathe, a boring mill, a wh eel press, an 
1800-lb. hammer , a la rge lath e for turning and straighten­
ing axles, a dr ill press and a number of smaller machines 
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Michigan United Traction-Standard Interurban Flange, 
Showing Cut on Tread Required to Restore Full Flange 

have been added to the machine tool equipment of the shop. 
The wheel g r inder is a specia l tool manufactured by Fox 

Brother s & Company. I t includes a pair of beveled emery 
wheels, which are fed into the work automatically, and a 
set of bearin gs in which th e axles of a pair of car wheels 

can be supported. The ca r-wheel drive is obtained by 
applying a sprocket wheel in two segments to the axle by 
means of clamps and wedges and by connecting this by a 
chain to a second sprocket mounted on the main shaft of 
the grinder. The car wheels are thus revolved at a speed 
of 14 r.p.m 

The average life of cast wheels on this road has been 

Michigan United Traction-Typical Bonding Layout for 
City Tracks 

approximately 40,000 miles. The life after grinding is 
approx imately 20,000 miles. The average quantity of metal 
removed r educes the diameter approximately ¼ in. , and 
th e cut requires about four hours for completion. A s thr:: 
cost o f th e g rind er was only $750, the ;i dded mileage ob­
tc: ined from the w hee ls represents a considerable saving. 

A nother economy r ecently introduced in this shop is that 
of providing second-hand rolled-steel wheels for city car 
serv ic e. After the tires of these wheels have been r educed 
from approx imately 3 in. in thickness to 1¾ in. th ey are 
, emoved from interurban cars , mated as to diameter, bushed 
and pressed on the standard 5-in. city car axles. The 
standard ax le used on interurban equipment is 6 in. with a 
7-in. gear sea t. The bushings are made of cast iron turned 
with a slight taper and pressed into the car wheel on the 
wheel press. A ft er the wheels have been placed on a 
standa rd city axle they are turned true. Wheel practice 
on the city ra ilways allows a tire to wear to ¾ in. thick; 
therefore, figured on a bas is of 1/ 16-111. wear to 12,000 
miles, which is genera lly accepted, it will be seen that over 
190,000 mil es of r enewed life is obtainable under average 
,vear conditions. 

T he cost of obta ining this ren ewed life is given as 
fo llows: 
Cost of cast bushings, 53 lb., at 3 cents ......................... $1.59 
T urni ng bushing for press fi t in wheel, , wo hours, at 27 ¼ cents .. 0.55 
Boring bushing, on e hour, at 27 ½ cents .... ..... ...... ... ...... 0.27 ½ 
P r ess ing on ax le, t wo men, fi ft een minutes . . . . . . . . . . . . . . . . . . . . . 0.15 
T u rnin g wheels on axle, t wo hours , at 25 cents. . . . . . . . . . . . . . . . 0.50 

T otal cost of ren ewed life . ..... .. ........ . .................. $3.06 ½ 
Co$t based on wea r , to final thickness of ¾ in., 1.6 cents per 1000 miles. 

United Traction-Standard Interurban Road­
bed, Including Slope 

Just as soon as a lathe can be properly equipped this 
company w ill grind all bearings on axles by means of a 
motor-driven grinder. Instead of purchasing a special tool 
for this the grinding attachment will be applied on the siide 
rest of a lathe, and it is estimated that the complete outfit 
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wi ll cost approximately $200. Both new and old axles will 
be ground. The grinding tool wi ll be a rranged so that 
it automatically grinds a bearing of any length after mak­
ing proper adjustment. It is contemplated that the more 
perfect bearing surfac e will save wear and tear on th e 
bea rings as well as assure better results by th e reduction 
in the number of hot boxes. 

Michigan United Traction-View of Truck Turntable in 
Repair Shop 

The boring mill and the wh eel lathe a r e especially power­
ful tools. The lathe wi ll t ake a ¼-in. cut at ¼ -in. feed. 
In order to reduce the time required in making a fini shing 
cut a special tool shaped to th e contour of the wheel has 
been purchased. Both the whee l lathe and the boring mill 
were designed and built by the N il es-Bement-Pond Com­
pany. 

In order to provide a quick method for arriving at the 
proper depth of cut on any wheel tread uecessary to restore 
a full flange conforming to th e standard contour, R. C. 
Taylor, superintendent of equipment Mich igan United Trac­
tion Company, has prepared the chart shown in the accom­
panying illust ration. The chart shows the standard tire con­
tour drawn six times th e actual size. The vertical lines shown 

Michigan United Traction-General View of Wheel~Grind-
ing Machine 

on the flange are arranged to show various thicknesses of 
worn flanges, and by selecting the line which corresponds to 
the ac tual thickness of the flange on the wheel to be turned 
the proper depth of cut in the tread will be at the point 
where the vertical line intersects the standard contour line. 

To determine the depth of cut un th e tread for flan ges 
worn to ¼ in ., for example, it is necessary to follow the 
vertical line marked ¼ in. to the point where it intersects 
th e lin e of sta ndard contour. At thi s point the horizontal 
line indicates the depth of cut in decimals and fractions. 
Thus the depth of cut for ¼-in. flange wear is 0.573 in. , 
or 37/ 64 in. 

The 1800-lb. steam hammer mentione<l in the list of new 
machin e tools has been fitted with a set of dies for making 
ordin a ry bonds, thus se rvin g the purpose of a bulldozer as 
well as a hammer. 

The American E lectric Railway E ngineering Association 
standard 5-in. axle has Leen adopted fo1· all city cars and 
the standard 6-in. heat-treated axle for interurban ca rs . 
Trucks are being rebuilt to meet these requirements. The 
standard motor equipment is four 333-B-2 \Vestinghouse 
motors with HL control for interurban cars. This type 
of motor was selected because of the field control feature, 
which is suitable for either limit ed or local service. It has 
th e advantage of low-gear ratio for sta rting, but is a lso 
suitable for high-speed operation. T he city car motor equip­
ment has been standardized by using two GE-210 motors 
with K-36 control. A ll wiring is being installed in conduit 
to standard diagrams, and th e electrical equipment mounted 
un der the car floor is arranged and balanced on an inch­
pound basis. 

ASPHALT CAR AT KANSAS CITY. MO. 

One of the problems in making asphalt repairs is the 
transportat ion of the prepared asphaltum from the mixing 
and heating place to the place where repairing is required. 
To do this economically, A. E. Harvey, chief engineer 
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Asphalt Delivery Car for Kansas City 

Metropoli tan Street Railway Company, Kansas City, Mo., 
recently built the large asphalt car shown herewith. 

This asphalt delivery car consists of the underframe of 
an old sing'.e-truck car which had been arranged for 
single-end operation. As asphalt is very heavy and hard 
to handle in la rge lots by hand, fourteen separate bins of 
7¼ cu. ft. capacity each are provided. These are sup­
ported on brackets and trunnions which are slightly off 
cent er and are arranged symmetrically on the car deck, 
seven on each side. The size of these bins is such as to 
provide for an aisle along the center of the car, and the 
method of balancing the bins on trunnions as well as the 
shape of th e bins themselves makes dumping by hand pos­
sible with little effort. The bins a re bui'.t of 2-in. ye llow 
pine lined with sheet asbestos and r6-gage sheet steel: The 
cont rol cab at one encl is glazed on all sides to give the 
motorman a clear view a t all times. 
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Maintenance of Electrical Equipment 
1n Brooklyn 

of Cars 

A D escription of lmpruyements ~Lule by the Brooklyn Rapid Transit System in Recent Yea rs in the Maintenance of 
::\Iotor and Control Equipments- Particular Attention Is Given to the D evelopment of Testing Sets 

Three prev ious a rticles published within the last four 
months have described chiefly th e mechanica l improve­
ments made during the past three years by the Brooklyn 
Rapid Trans it System in th e ma intenance of rollin g stock. 
The present a rticl e, which is th e last in the seri es, will 
desc ribe in detail th e improvements which in general may 
be consider ed to be o f an elect ri cal character. 

REDUCTION I N ELECTRI CAL DEFECTS 

No better criteri on of th e imp rovements in electrica l 
maint enance could be affo rded than the table of elec trical 
defects as kept from month to month and year to year by 
the mechanic al department. Th ese stat istics a re of par­
ticular value, inasmu ch as they have been made in accord­
ance with the same method of tabulation for a ll th e vears 
under review. As it would be impracti cable to repr~<luce 
a ll of th ese figures, it has been decided for purposes of 
publication to select the month o f December of th e year s 
1908 to 1912 inclusive as typical of the report fo r each 
yea r , in so fa r as th e number of control and motor equip­
ment defects on bot h the surface and elevated divisions is 
concern ed. 

As shown in Tab le I , coverin g th e su rfac e divis ion, the 
number of cont rol defects dec reased from 316 in December, 
1908, to 185 in December, 1912. T he actual improvement , 
of cou rse, is g reater than th ese fi gures indicat e, ow ing to 
th e increase in passenger mil eage from 3.606,136 miles to 
4,08--1-,803 miles, so th a t 1 r , .. p 1 mi les were oper ated per 
defect in December, 1908, and 22,080 miles in 1912, an im­
provement of nearly 100 per cent. Upon examining the 
figures in thi s tabl e, it will be seen th at of the la rger items 
the greates t decrease is in t roubles relating to control 
fingers, cam roll ers, circuit-breakers, main fu ses and. broken 
r esistances. T he second part of this tabl e, enumerating 
defect s of surface motors, shows a reduction of 329 de­
fects in 1908 to 300 in 1912. th e correspondin g change in 
mil eage per defect bei ng from 10,963 miles to 13,616 miles. 
It will be noted that th e number of motor troubles was 
actually greater in D ecember, 1909 and 1910, than in 1908, 
but thi s was due largely to special condit ions which have 
since been elimin ated. T he fi gures fo r r912 show that con­
spicuous improvements have been made in practically abol­
ishing flat , low and short-circuit ed commutators and gr ea tly 
reducing motor lead and carbon brush troubles. Perhaps 
the greatest singl e facto r was the introduction of a high­
g rade brush in conjunction with the slotting of the com­
mutators. 

Table II, relat ing to the elevated cont rol and motor 
equipmen t, shows what remarkable r eductions have been 
obta ined by th e appli ca tion of th e sever al major and minor 
improvements hereinaft er described. Thus th e control 
troubles diminished from 414 in D ecemb er. 1908, to 104 in 
December . 1912, th ereby increasing the mil eage per ddect 
from 6098 mi les to 25,928 mil es. T he most prominent fm­
provements wer e th e reduction of defect s r ela ting to r e­
versers. control finger s, seven-point jumpers, magnetic 
limits, magnetic releases. ci rcuit-breakers, r es istanc es and 
storage batteries. Even the great improvement in control 
troubles is exceeded bv th e reduction of elevated motor de­
fects, \Yhich decreasea' from 392 in December, 1908. to 64 in 
D ecember, 1912. The corresponding change in mileage per 
defect was from 6440 miles to 42,133 mil es. It will be noted 
that the principal improvements were in brush-holder leads, 
motor fl ash-overs and mica and st ring band troubl es . The 
last defect was due to the carbonization and b ,_1rning of the 

string ban<.l wh en the brushes were cut by the high mica 
of non-slott ed commutators. The reduction of flash-ove r 
troubles was effect ed by seve ral changes 111 maintenance 
practices , amon g which was the thoroug h blowing out and 
painting of motor shells at each inspection and the elim­
ination of short-circuited fields or armatures . Further, the 
monthl y records were used to detect and to have removed 
armatures which showed an excessive number of flash-

TABLE 1. -CONTROL AND :MOTOR EQUIPMEN T DEFECTS-SURFACE "Drvrs1ol'f 

,,...-------December·--------. 
1908 1909 1910 1911 1912 r~~et~~I: , , , , , . , , , , .. , ... 3,606,1 36 3,630,347 3,841 ,83 4 4,004,311 4,084,803 

Control gro unded .... . 
Cont ro l open-circuited. 
Control short-circu ited . . 
Co nt ro l back ........ . 
Co ntrol cove r 
Cont ro l wa te r colla r .. . 

· Cont rol cyl inder . . ... . 
, Cont ro l segment ..... . 

Cont ro l finge r board .. . 
Cont rol fi nge r ..... .. . 
Cont rol reverse cylinder 
Control deflecto r .. ... . 
Control arc shield .... . 
Contro l blow coi l .. . . 
Contro l cut-out ...... . 
Cont rol cam roller ... . 
Cont rol misce ll aneo us .. 
Cont rol circuit-breaker. 
l\I. i\1. swi tch ...... .. . 
l\fain fuse .......... . 
Resistance b roken ... . 
Resista nee grounded .. . 
Resistance open cir-

cuited ... . .. , .. , .. . , 
R esistance short cir-

cuited ...... ....... . 
Resistance m iscellane-

ous ............ ... . 
Ligh tning arrester ... . 
Controll e r wiri ng . . .. . 

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

l\Iotor: 
Motor bolts .......... . 
J\fotor covers ...... .. . 
Ax le housing . .. ..... . 
Armature hous ing ..... . 
A rmature bearin gs ... . 
Axle bearings ..... .. . 
Axle cap bolt. . .. .. .. . 
Motor suspension ... . 

t;!~~~~ .T1~~~-~?rec~it;d 
A rmature open-circuited 
A rmature bands •..... 
Arma ture shaft .. .... . 
Fields baked ..... ... . 
Fields grounded 
Fields water-soaked ... . 
Fields open-circuited .. . 
Commutator flat ..... . 
Commutator low 
Commutator short .. cir-

cu ited . .. .......... . 
Gea r ...... ......... . 
Gear case ...... ,.;, .i - .. , 
G_ea_r case bolts . .. '. .... , 
Pinions ... ... ........ · 
Leads ........... . ... . 

~~~~~f 0ho i1d~~ : : : : : : : : : 
Cable ............ ... . 
Carbon brush ....... . 
Commutator carbonized 
Hand-hole cover ..... . 
Motor shells ........• 

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

6 

3 
63 

I 

so 
9 

6-l 
3 

35 

4 

60 
3 

316 

8 
7 

52 
4 

19 
18 

I 

17 

6 
13 

21 
I 
1 
~ :,: 

60 
10 
32 

2 
so 

329 

3 
I 
I 

35 
I 

2 
2 

56 
5 

83 

47 
52 
26 

14 

10 

28 
I 

371 

4 
3 

22 
8 

90 
7 

n 
33 

27 
I 

12 
26 

6 

40 
9 
3 

13 
101 

I 
51 
s 

53 

537 

1-l 

2 
48 

I 

-19 
7 

49 
I 

10 
41 

3 

4 

32 

268 

1 
2 

24 
IS 
6 

84 
10 
20 
29 

I 

41 
I 

16 
s 

10 
13 

26 
91 

78 
IS 
7 

1;1 

509 

18 
5 

2 
31 

2 

40 
3 

36 

6 
43 

3 

2 

17 

6 
s 
3 
4 

80 
4 

13 
13 

1 

39 

14 

3 
3 
4 

s 
44 

54 
4 
I 

301 

4 
1 

6 

40 
7 

22 

47 

2 
24 

6 

2 

2 

12 
1 
4 

185 

5 
2 
3 
5 

81 
s 
3 

23 
I 

26 
I 

21 

4 
I 
2 

6 
44 

61 
4 

2 

300 

overs despite the fact that they had been repor ted by the 
inspector as "cleaned and tested out, O.K." The exami na­
tion of the removed armature in such cases indicated t hat 
short-circuited coils had been the cause of the repeated 
flashes, and in preventing this the rule that after th ree 
successive flash-overs the armature should be replaced a t 
once, whether the commutator showed evidence of shor t­
circuit or not, has proved very successful. To insure com­
pliance with this rule, a separate flash-over record was 
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instituted with the highly successful results indicated in the 
lower part of Table II. 

The work described in the following paragraphs is done 
at the Fifty-second Street general repair shops except the 
maintenance of multiple-unit control, which is carried out 
at the elevated maintenance shops. 

TABLE JI -CONTROL AND MOTOR EQUIPMENT DEFECTS-ELEVATED DIVISION 

~-------December·-------~ 
1908 

Mileage ................ 2,524,577 
Contro l : 

Main drum .......... . 
R everser ............ . 
Reverser drun! ...... . 
Reverser finger ...... . 
Control finger ....... . 
Main fingerboard .... . 
Reverse fingerboard .. . 
Jumper, four-poi nt. ... . 
Jumper, seven-point. .. 
Magnet limit ........ . 
Magn et operating .... . 
Magnet reverse ..... . 
Magnet release ...... . 
Circuit breaker ...... . 
Operating cylinder .. . 
Reverse cylinder .... . 
Resista nce ........... . 
Receptacle, four-point.. 
Rece pt acle, seven-point. 
Rec e pt acle covers .... . 
Storage battery , . .... . 
Spring, operating .... . . 
Spring, pawl ... .. . ; .. 
Spring, ,dper ....... . 
Interlocks ....•....... 
Switch, battery ..... . 
Switch, main ........ . 
Switch, master ...... . 
Switch, operating ... . 
Switch, r epeating ... . 
Switch, reverse r .... . 
Switch, safety release .. 
Line switch ......... . 
Series and multiple 

switch ............ . 
Reducing valve ..... . 
Magnets ............ . 
Switches ............ . 
Leathers ............ . 
Contact tips ......... . 
Feed valve .......... . 
Pawl ............... . 
Other control springs .. 
Magnets .......... .. . 
Magnet leads and termi-

nals .............. . 
Junction box ......... . 
Switches, U. S. G ... . 
Line switch trip .... . 
Line switch cut-out .. . 
Line relay ..•....... 
Auxiliary relay ..... . 
Battery-charging relay. 
Limit switch ........ . 
Battery fuse ........ . 
Resistance, insulating 

bolts .............. . 
Blow-out coil ........ . 
550-volt lead ........ . 
Resistance leads ..... . 
Controll er air piping .. . 

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

Motor: 
Axle bearings ....... . 
Armature bearings ... . 
Armature shaft ..... . 
Armature grounded or 

short-circuited ..... . 
Armature open-circuited 
Armature wire band ... 
Armature mica or string 

band .......... .. •. . 
Commutator loose .... . 
Commutator flat ..... . 
Brush holde r broken .. 
Brush holder grounded 
Brush holder lead .... . 
Brush holder shunt .. . 
Brush holder spring .. . 
Carbon brush ....... . 
Babbitt bl ock ....... . 
Field leads .......... . 
F ields ... . .......... . 
Gear wheels ......... . 
Gear case ........... . 
Motor shell and parts .. 
Motor leads ......... . 
M_o~or flashed ....... . 
Pm1on ..... . ........ . 
M otor smoked ....... . 

Total 

9 
2-1 

73 
6 

13 
I 

27 
10 
5 
6 

21 
25 

12 
1 
2 
1 

24 
14 
10 

10 

11 
8 

28 
8 

3-1 
13 
6 

414 

54 
12 
7 

118 
3 

20 

28 
18 

20 

2 
2 

7 
93 

5 
2 

392 

1909 1910 1911 1912 
2,692,154 2,699,35 1 2,676,783 2,695,516 

13 
31 

38 
15 

6 
2 
8 

13 
9 
3 

19 
9 

17 
2 
1 

36 
12 
8 

7 
4 

2 

10 
18 

7 
8 

28 
7 
2 

14 

350 

2 

33 
8 
1 

1 
9 
5 
5 
3 

11 
3 
5 

4 
86 
20 

201 

15 
3-l 

30 
16 
3 
1 

14 
8 

18 
21 
24 
11 

2 
I 

12 
4 

10 
7 

47 
1 

23 

8 
1 
8 

18 

8 

12 
29 

10 
12 
30 
26 
33 

5 
6 

508 

2 
7 

54 
5 
2 

9 
15 

4 
4 

1 
12 

4 
2 

3 
126 

15 

266 

2 
4 1 

9 4 

12 18 

5 2 
5 

1 I 
2 1 
2 3 
2 
2 2 
2 3 
7 6 

5 4 
1 

2 

1 5 
9 8 

6 
2 

1 
4 

18 4 
1 1 
4 3 

4 
1 
5 6 
2 I 
1 
4 
1 
1 1 
5 6 
1 3 

133 

25 
1 
2 

1 
8 

3 
5 
1 

4 
21 

5 

86 

2 
1 
2 

104 

25 
1 
2 

4 
1 
8 
2 
1 

3 
2 
3 

3 
5 
2 

64 

CONTROLLER RECORDS AND REPAIRS 

Early in 1909 the mechanical department began to over­
haul its surface controllers on an eighteen-month basis. 
Owing to the excellent results shown by these overhauled 
controllers, it was decided that from Jan. I, 1913, the period 

should be extended to two years so that now one-twenty­
fourth of all surface controllers go through the shop every 
month. The decision to adopt this long overhauling period 
is all the more interesting in view of the fact that most of 
the controllers are of the older types. Exclusive of the 

BROOKLYN RAPID TRANSIT SYSTEM MECHANICAL DEPARTMENT 

~ 52 '!E. ST. SURFACE SHOP ELECTRICAL RooM 
CONTROLLER RECORD. (/1-a 11,-. ~ '3 :/3 

TYPE .f II I FAOTORV No. ~ 3.'f ;i, 'I I B.R.T. SHOP No ] DATE PURCHASED 

om Rmina UOII R EPAIRS MAnE o .. , ...... , nan Al-a 

,. f- Oi ;/?, h - IC,,,,. I' ~-A. f, 1 .d, ,_. ., 
~-9- '0 c~ .. f, ,, 2,.- I~ " 
r- .,, . $'f J, U, I , 
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B. R. T. Electrical Shops-Shop Card Record of Controller 

equipment of the 101 center-entrance cars, the surface con­
trollers now in use on the Brooklyn Rapid Transit System 
are made up as follows: 42 type K-27A, 188 type K-6, 204 
type K-28L, 270 type K-2, uo4 type K-28B and 2975 
type K-11. 

Records of controller repairs are kept on 5-in. x 8-in. 
standard cards both at the Fifty-second Street shops and 

OROOh.L VN RAPIU TRANSIT SYSTEM 

MECHAN IC,U OEPARTM[NT 3URFACE OIVISION 

'"""" ., .. 2'7550 
Typi _ G. i. K-11..-

111,11 by General Eleetrlc: Co. 
June 16, i.899 

D111_ of Pu,ehue to June 
41 1907 

:, ',I 
, .. ,. , I 
I I 

B. R. T. Electrical Shops-Home Office Card Record of 
Controller 

at the office of the superintendent of equipm ent. As shown 
in one of the accompanying reproductions, the shop card 
is a record of the· individual controller showing the dates 
when it was received from different carhouses for over­
hauling, when overhauled, by whom and when completed. 
The shop does not keep a record of the location of the 
controller but notifies the office of th e superintendent of 
equipment once a month that certain controllers are due 

ORIOINAL 

BROOKLYN RAPID TRANSIT SYSTEM 

MECHANICAL DEPARTMENT 

.... SHOP. DATE 

CONTROLLER OVERHAULING REPORT 

NUMBER 

C..ttolla 

I 

Ongiiul (while) lo be lorwudcd to Supt. of E,q\Dpmcnl'• oflicc.. 

Dupliulc {ycUow) lo be rcl;:uned 11 lhop, 

DIVISION 

19 

OVERHAULED BY 

Sl.lPERINTE.NDEHT 

B. R. T. Electrical Shops-Report on Controllers Over-
hauled Sent by Shop to Home Office 

for overhauling. The record clerk at headquarters then 
determines the location of the controller by referring to 
a record card, also reproduced, which shows the cars upon 
which the controllers are in use and the carhouses where 
the cars in question are in service. The carhouses are then 
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notified on a form entitled "Controllers Due for Overhaul­
ing." Another form in connection with this work is the 
report on which the Fifty-second Street shop notifi es th e 
superintendent of equipment that certai n controllers have 
been overhauled and are ready fo r assignment. T he date 
of overhauling shown fo r each controller is then trans­
ferred to the proper cards at the offic e. Later this infor-

B. R. T. Electrical Shops-Vacuum Impregnating Equip-
ment at Fifty-second Street Shops 

mation serves as a check on th e shop should it ask for a 
controll er which is not really due fo r overhauling. T his 
last fo rm is also furnished with spaces for recording similar 
information on the overhauling of circuit-b reakers, line 
switches and storage batteries. 

T he overhauling of control equipments of elevated cars 
is carried on at the elevated maintenance shops in acco rd­
ance wi th a regular annual schedule which shows the loca­
tion of elevated cars throughout the system. T he changes 
in the elevated cont rol equipment will be detailed at length 
hereinafter, but it will be appropriate to summarize here 
the improvements in surface controllers, the K-11 type 

B. R. T . Electrical Shops-Dipping and Hanging Coils 

offering the most typical case on account of the fact that 
it is the oldest and most used design on th e system. 

T he cost of stripping a K-11 controller and replacing all 
worn material averages about $2.50 for both labor and 
material. Among the departures which have been made 
from the original design of this controller during the past 
five years are the following: A board of ¾-in. vu lea-

beston has r eplaced the 1/16-in. fiber barrier. between the 
main and reverse cylinders; in addition to the single-arc 
shield above the trolley controller finger four arc shields 
have been installed; the binding posts have been changed 
to permit the screws to go in perpendicularly so that the 
wires ar e no longer cut by the threads as occurred when 
th e screws were inserted at an angle to the wire; the back 
is treated with asbestos and shellacked and all wires and 
cables are also shellacked. It may be added that the con­
troller contact plates are lubricated with vaseline at the 
regular inspections. 

SURFACE MOTOR IMPROVEMENTS 

As a number of important electrical improvements made 
by this company have already been described in these col­
umns, it may be convenient to summarize them as follmys, 
before describing those which have not been mentioned 
hitherto: 

Reboring of \Vestinghouse 68 and 81 motor shells and 
use of tin-base bearing metal for all surface and elevated 
motor and truck journal bearings, issue of Jan. 18, 1913. 

Heater standardizati on and specialization of maintenance, 
issues of June 26, 1909, and Feb. 18, 1911. 

Substitution of 'vVestinghouse three-point suspension 
grid resistances for old and obsolete types and rearrange­
ment of resistance steps, issue of Feb. 18, 1911. In an 
article on ''Resistance Standards," in the issue of May I I, 

1912, it was brought out that the number of resistance types 
had been decreased from nine to four, that there had been 
a decrease of 7.3 per cent in the maximum starting torque 
on the first notch, a decrease of 8.6 per cent in the maximum 
starting current, and a decrease of 9 per cent in the maxi­
mum variation in torque during acceleration. 

T he slotting of commutators by this company in connec­
tion with the use of high-grade carbon brushes began in 
1908 with the slotting of the commutators of the 150-hp 
elevated motors. The company's comprehensive tests with 
such brushes were described and tabulated in the issue of 
June 19, 1909, and the excell¢nt results from the practice 
of using these brushes with slotted commutators was de­
scribed in the issue of April 22, 19rn. 

IMPREGNATION OF FIELD COILS 

For two or three years previous to 19rn the company 
had 111 service several thousand field coils that were im-

B. R. T. Electrical Shops-Coils in Drying Oven 

pregnated by the manufacturers of the motors. The im­
pregnated coils proved so satisfactory that the company 
decided to install a plant of its own at the Fifty-second 
Street shops. This equipment, which is shown in an accom­
panying illustration, consists of one vacuum and one pres­
sure tank furnished by the Buffalo Foundry & Machine 
Company. The tanks of this design are heated by a steam 
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jacket instead of steam coi ls, allowing them to be cl eaned 
with greater ease. No t roubl e has been exper ienced from 
leakage of the steam j ackets. T his equipment has been in 
operati on from J une 4, 1910, and from that date to Dec. 
31, 1912, 12,817 fi eld coils, or approximately 73.33 per cent 
of a total of 17,478 coils, had been impregnated. Exper i­
ence has convinced the company that impr egnati on has 
easily paid fo r itself 111 

lengthen ing the li fe o f th e 
coils and thus minimized 
their r ewinding. 

foll owin g mann er : P ut on th e leads, apply one layer of 
fri ction tape, one layer of E mpire cloth 15 mil s thick , place 
canvas cap on the motor side of the fie ld and complete with 
one layer of I .½- in. Imperial waterproof tape an<l dip in 
S herwin -Willi ams a ir-<lryin g varnish. 

A RM AT U RE AN D COMMUTATOR PRACTICE 

A ft er an a rm ature coil has been wound on one of the 

A n important aux ilia ry to 
each tank is a Bristol r ecord­
ing th ermometer. T he dia l 
of each thermometer bears 
an identific ation number 
which is a lso stamped on the 
tin tags which a re attached 
to each fi eld coil of the 
group impregnated at any 
g iven time. In this way a 
record of the t emperature 
conditions which exist in 
each tank a t the time the 
work is don e is obta ined so 
that a possible clue is af­
forded to determine the 
cause for any trouble which 
an impregnating coil may de­

B. R. T . Electrical Shops-Temperature Records of Compound and Vacuum Tanks 

velop later in ser vice. The accompanyin g reproductions 
of a pai r of these r ecords refer to the impregnat ion of 
tw enty-two W estinghouse No. 81 coils which were tagged 
as part of group 407. T he records show the changes in 
temperature from the tim e the coils we re placed in the tank, 
S p. m. F eb. 3, 1913, to th e time th ey we re taken out, 5 p. m. 
th e next day. 

FIELD-COIL P RACTICE 

Field coi ls w hich a re return ed to the shops for impreg­
nation a re first tested as hereinafter described. If found 
in good condition th ey a re covered with wh at is termed a 
"sacrifice tape" of 1 .½ -in. width cotton which is put on as 

co il fo rms, the ends ar e taped and sleeving is placed on 
the leads. T he coil is then baked in an oven fo r two hours, 
a ft er which it is dipped in Sherwin-Willi ams bakin g var­
nish. The coils are th en hung up to drip, as illust rated, 
aft er which th ey are baked for four hours. U pon completion 
o f the second baking th e coil is taken to the winding room, 
w here both sides are covered with three thicknesses of 
E mpire cloth , each layer 8 mils thick. This cloth is appli ed 
with shellac and covered with fi sh paper, which is tied on 
unti l the shellac is d r ied suffici ent ly to reta in it. T he coils 
a r e now ready for th e hot presses. The detail s of one of 
these presses are shown in an accompanying drawing. In 

B. R. T . Electrical Shops-Winding Department at Fifty-second Street Shop 

a preliminary to the impregnating process. A fter th e coi ls 
have been kept in the vacuum for four and a half hours 
they are placed for a like period under pressure a ft er S her­
win-W illiams impregnating compound is drawn in. W hen 
the coils have cooled and hardened, upon removal from 
the pressure tank, th e sacrifice tape is pull ed off, thus leav­
ing a smooth coil which is insulated like a new fi eld in th e 

this design a centra l sc rew is used to transmit th e pr essure 
to st eel plates which bear on th e sides of the coi l. There 
a re one or more side clamps, depending upon th e s ize of 
the coil , to secure a uniform distribut ion of pressure. T he 
presses are steam-heated and wat er-cooled. Of the sets 
of fo ur va lves illustrat ed in con nect ion with each press, two 
are fo r steam inlet and exhaust and two are fo r water in-
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let and exhaust. W h en the coil has been hot-pressed it 
is taped and dipped again and returned to the oven for the 
final drying. The leads are then tinned and the coil is 
ready for assembling. The use of hot presses has greatly 
improved the insulating qualities of the coils. 

A simple but important improvement in the banding of 
all surface and eleva ted armatures is the use of tin binding 
strips to prevent the loosening of the bands in ser vic e. The 
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B. R. T . Electrical Shops-Armature Coil Press for West-
inghouse 81 Motor 

strips are laid over the banding insulation which is in the 
bottom of each banding slot. Then th e wire bands and 
clips are install ed in th e usual manner and the tin strip is 
soldered to the entire wire band. 

\Vh en a rmatures are brought to the Fifty-second Street 
shops for r epairs they are blown out by compressed a ir, 
the cleanin?" bein~ done in a horizontal cylindrical tank of 

ing type and is based on a design used by the General Elec­
tric Company. It will be seen that the armature is ar­
ranged to rest on a channel beam framework, and that two 
screw posts are provided for height variation with a hori­
zontal sc rew in each post to make adjustments to pre­
vent end motion. The reciprocating-type slotting saw is 
belt-driven. 

The two slotting machines referred to are used now in 
reslotting commutators that may be sent in to Fifty-second 
Street for repairs and fo r the slotting of new commutators 
as installed. S in ce it was impracticable when slotting was 
inaugurated to have all a rmatures sent to F ifty-second 
Street for that purpose, on account of the time set for the 
completion of this work, each overhauling shop was fur­
nished with a pneumatic slotting machine of the type used 
by the Westinghouse E lectric & Manufacturing Company. 
T hese machines consist of a small circular saw on a shaft 

B. R. T. Electrical Shops-Type of Standard Bander in Use 
at Fifty-second Street Shops 

operated by a pneumatic rotary engine. Adjustable guides 
or rests on a square shaft are also provided to permit the 
operator to rest the machine on the commutator. These 
machines are still being used at the maintenance overhaul­
ing shops for reslotting. 

An interesting point in connection with the commutator 
work is that all nuts are tightened while the cone ring is 

B. R. T. Electrical Shops-Table of Hot Presses at Fifty- second Street Shops 

the type illust r at ed. This tank is provided with an exhaust 
which carri es off all dust and dirt . ' 

T he commutators of all types of motors are now slotted. 
The slotter in use for the surface a rmatures at the Fifty­
second Street shop has a slide r est which carries a small 
swinging frame and an arbor for a circular saw. Means 
are provided to adj ust the machine for commutators of 
various dimensions. The slotter for elevated armatures is 
shown in one of the illustrations. It is of the reciprocat-

under pressure so that there is no strain on the threads 
when the nuts are sent home. The pressure on the cone 
ring under these conditions varies from 5 tons to 15 tons, 
according to the type of commutator. 

TESTING EQUIPMENTS 

A very important factor in the reduction of maintenance 
costs has been the installation of equipments for testing 
fields, armatures, heaters, jumper connections, circuit-break­
ers, etc. The most elaborate installation of this kind is 
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the armature outfi t for testing poor soldering, commutator 
short-circuits, or short -ci rcu i.ts in the a rmature it self. The 
equipment comprises a rhcostatic controller, a set of car 
res istances which give any desired amount of current 
from 8 amp to 300 amp in order to include the currents 
used by th e motors in se rvice, an ammeter to measure the 
current going through the armatur e coil s and a mi lli volt ­
meter to note th e drop between commutator bars. By pass-

B. R. T. Electrical Shops-Commutator Slotter for Large 
Armatures 

1ng an operat in g current through the armature it is possi­
ble to discover such defects as would otherwise develop 
after th e armature had been placed in service on the ca r, 
namely, melting of poorly soldered connections and the 
burning off of ab raded wires. By permitting the armature 
to receive exactly the same current as if it was installed 
between th e fi elds of its motor, the practical benefi ts of an 
actual test on the car are obtained wi th out the inconven­
ience of removing and replacing an a rmature which might 
prove defective. 

The connections of the armature-test ing outfit are indi­
cated in th e accompanying wi rin g diagram and other de­
tails are shown in two accompanying halftones, particularly 
the adjustment of the brush hold ers for any size commuta-

B. R. T. Electrical Shops-Brush-Holder Mechanism for 
Armature-Testing Outfit 

tor. This adjustment is obtained bv means of tv,:o slots 
in the board t-hr6ugh which the terminals a re connected to 
the brush holders. Th e illustrations also show a shelf 
above the armature stand which is used fo r trying out 
and adjusting circuit-breakers. For thi s purpose the con­
trollers and r es istances a re used to increase the current 
until the circuit-breaker blows, th e current being indicated 
by the ammeter. Circuit-breakers used on four-motor 
equipments are set to blow at 325 amp, and tho se on two-

motor equipments a rc set at 275 amp. Armatu res of com­
pressor motors can have an addi tion al given running test by 
insta lling them in a compresso r locat ed near the fi eld-testing 
outfit. As thi s compressor is furni shed with a split frame, 
the a rmatures a re taken in and out very readily. 

In th e field-t est in g apparatu s shown on page 482 the 
principle of th e transformer is used. The fi eld under test 

B. R. T. Electrical Shops-Cylindrical Tank for Blowing Out 
Armatures 

acts as a secondary and a coil made up of eighty-one turns 
of No. 5 D. C. C. wi re acts as a primary. The primary coi l 
receives current fr om a small r IO-volt, 35-cycle generator, 
which is dri ven directly from the main shaft. T hi s coil 
also has a 40-amp circuit-breaker, an ammeter and a 90-
amp double-pole, singl e-throw S\vitch in se ri es. Fi rst the 
reading of the ammeter is noted when the switches a re 
closed and without a field co il in position for testing, this 

B. R. T . Electrical Shops-Armature-Testing Outfit Show-
ing Also Bracket for Circuit-Breaker 

reading corresponding to th e primary current of the trans­
former \Vhcn the secondary is open-circuited ; or thi s ,viii be 
the r eading of the ammeter when the fi eld coi l under test is 
in good condition and without short-circuits. A reading 
higher than thi s normal reading indicates that the field coil 
has a short-circuit, the reading varying in accordance with 
the number of turns thus short -circuited. If th e current 
is maintained for a whil e, the point of short-circuit will 
be indicated by th e additional heating of that portion of 
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the coil. In testing fo r open circuits one terminal of the 
coil is grounded and a light circuit is put on the other 
terminal. T he burning of th e lamps, of course, will show 
th e absence of open circuits. 

T he construction of the fi eld-testing outfit consists of 
the parts shown in an accompanying drawing. The fram e­
work part, A, is made of wood. Part B is a slate panel, 
20 in. x I I ¼ in. x I in., on which the circuit-breaker, 

To test a fi eld coil, D is raised and the field coil is 
slipped over H. D is then lowered, in which position it 
rests on H and C. A fter the field coil is in position and D 
has been lower ed, the circuit-breaker and switch are closed, 
thus sending a lternating current through the primary coil. 
The terminals of the field coil under test should be entirely 
free and not connected together. 

A transformer box is used for testing windings for any 
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Heater tests are of 
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the heater mainte­
nance specialists di­
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shops as now de­
scribed. The purpose 
of the shop t ests is to 
make certain that in­
dividual coils of heat-

B. R. T. Electrical Shops-Switchboard and Resistance Wiring Diagram for Armature-Testing 

Outfit 

amm eter and switch a re mounted. Parts C, H and D, which 
comprise the magnetic circui t, are made up of severa l 
thicknesses of 1/ 32-in. v,rought iron dipped in shellac. 
After the shellac is dried, the laminat ions were placed be­
tween the two ¾-in. side pieces and riveted together. The 
pnmary coil is made up of eighty-one turns of No. 5 
B. & S. D. C. C. w ire with twenty-seven turns between 
T-r and T-2 and eighty-one turns between T-r and T-3. 
Part E is a cast- iron counterweight 6¾ in. in diameter and 
6 in . wide which assists in raising part D and a lso m 

ers sent in for repairs 
a re of the proper resistance. T he method of tests is to 
use a modified \ Vheatstone bridge. on which the individual 
coil is balanced against the res istance of the master coil of 
a g iven type of heater. The necessity for tests of this kind 
is indicated by the fact that there are twenty-nine types of 
Consolidated and ten types of Gold heater coils on the 
Brooklyn Rapid Transit System. The master coils of each 
type a re kept on a board in th e local storeroom of the de­
pa rtment of electrica l repairs at the Fifty-second Street 
shop, whence they are ·aken out as required for compari-

B. R. T. Electrical Shops-Part of Fifty-second Street Shops, Showing Armature Workstands, Armature Sling Carried 
from Crane Track, Hydraulic Press, etc. 

keeping it in th e upper position while a field coil is being 
placed in position fo r t esting o r while one is being re­
moved. T he a rms, pa rt F, are made of ¼ -in. x 2-in. flat 
iron, a r e bolted to part D, have the counterweight attached 
a t the other end and are free to turn on a pin. Part D 
and counterweight E thus revolve on the same pin, which 
is supported by two brackets, one on each of the upright 
members of the wooden frame. 

sons with new coils for size of wire, number of turns, re­
sistance, etc. If the coil is of unknown type it can readily 
be identified by means of a calibration curve which shows 
what the resistances should be for different values of 
current. 

The heater-testing equipment, as shown in the accom­
panying drawing and halftone, consists of an I8-in. x 36-in. 
board on which a millivoltmete~ and two double-pole, 
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double-throw battery switches and a third double- throw, 
double-pole swi tch are mounted. The battery switches are 
thrown one way for charging and the opposite way for dis­
cha rging, while the third switch is so arranged that when 
thrown in one direction the current goes through th e 
master coil to give a reading on the met er and when thrown 
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B. R. T. Electrical Shops-Wiring of Board for Testing 
Heater Coils 

in the opposite direction the current is sent through the coil 
under test. If the resistance of the coil is correct, the two 
readings must be practically the same. This testing outfit 
is also used for magnet coil s and th e like. 

The shops which maintain elevated equipment have been 
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B. R. T. Electrical Shops-Field-Testing Outfit 

equipped with seven-point jumper testing outfits. T he 
test part is fitted with jumper receptacles and with sixteen 
5-ohm coils so wired that a current of 50 amp will pass in 
series through all of the wires of the test jumpers. As the 
normal service current which passes through these jumpers 
is not more than 2 amp to 3 amp, a trial with 50 amp re-

suits in burning out any weak conn ections such as arc due 
to th e ab ra sion of wire or simila r causes. A fu se is in­
sta lled to limit the t esting current to 50 amp. There is 
also a lighting circuit of five II 5-volt , 16-cp lamps to 
indicate that the jumper circuit is closed. I f the lamps 
li ght up but go out imm ediat ely, the operator knows that 
the connection has been burned out. This test board a lso 
ca rri es a jumper and receptacle gage, of th e design shown 
in the drawin g, to make certain that good tra in-line con­
nection s wi ll be secured without having recourse to a 
hammer or other viol ent means. T he in spection of jump­
ers is made once a month upon which occasion a streak of 
red or green paint is applied to indicate the month when 
the test was made. 

It is int ended to in stall one H errick testing outfit , as 
manu factured by J. C. Kjellgren , in each o f th e general 
repair shops and in each o f th e overhauling shops. All 
cars, immediately upon lJein g brought into th e ove rhauling 

B. R. T. Electrical Shops-Field and Heater Testing Equip-
ments at Fifty-second Street Shops 

shops for regular overhauling on the mil eage basis, and all 
cars brought into the general repair shops for the periodical 
varnishing will be examined by means of these outfits, and 
any defects thus found will be corrected. Tests again will 
be made afte r all work on the cars is completed and, just 
before they are returned to service. 

The work will be the testing of the resistance of all elec­
trica l parts as fo llows: First, of the equipment by steps 
from each controller; second, resistance of each motor ; 
third, resi stance of compressor motor; fourth, r es istance 
of heaters, and fifth, insu lation resistance of car wiring. 

The first test will locate any crossed leads. wrong con­
nections or improperly made-up resistance; th e second and 
third tests will locate short and open circuits in motors or 
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fields, the fourth test will locate wrong connections, crossed 
circuits or defective heater equipment, and the fifth test 
will locate partial grounds or watersoaked wiring. These 
are the principal tests which wi ll be made, but other tests 
will, no doubt, be found advantageous. 

It is expected that these tests will enable the mechanical 
department to locate and eliminate at once those incipient 
defec ts which are not detected with the ordinary tests made 

on inspection, and which while not sufficient to cause trouble 
at first ar e liable to increase and cause difficulties in service 
later. 

EQUIPMENT AT FIFTY-SECOND STREET SHOPS 

Before considering the multiple-unit control circuit im­
provements made at the Thirty-ninth Street shops, brief 
reference may be made to the equipment for handling elec­
trical work at the Fifty-second Street shops. A general 
view of that portion of the shops where the heavier work 
is done is presented in the illustration on page 481. This 
illustration shows the stands on which the armatures are 
assembled and repaired, an armature sling carried from 
the I¼ -ton crane which spans this bay and one of the two 
hydrostatic presses. Besides the I¼ -ton crane a number 
of jib cranes and armature trucks are used to eliminate 
manual labor. In addition to the two slotting machines 
already described and the hydrostatic presses, these shops 
contain the usual coil winders, handers, etc. T he armature 
trucks, coil forms, coil-winding machines and handers were 
manufactured and fu rnished by the American General En­
gineering Company. Of the presses, the ISO-ton Watson­
Stillman press is used for removing the armature shafts 
of elevated motors and the home-made hydrostatic press 
is employed for removing and replacing commutators. The 
usual pressure of application for the commutators is 5 tons 
to S tons. The shop also contains a home-made upright 
commutator press for convenience in building up new 
commutators. 

CHANGES IN MULTIPLE-UNIT CONTROL CIRCUITS 

Several important changes which add greatly to reliability 
and safety in service have been made during recent year s 
in both the main and auxi liary circuits of the multiple­
unit control systems. 

Formerly the batteries were charged through the light­
ing circuit so that charging occurred only when the lights 
were on. This method proved particu)arly unsatisfactory 
in the short summer season when an average of 250 to 
300 weak batteries a month was reported. The batteries 
are now charged from the compressor circuit, the current 
passing through sufficient resistanc e to secure the desired 
maximum -of 2 amp to 3 amp. The resistance can be 
changed to have the rate of charging vary according to 
the type of control. The resistance to ground is merely one 

shunt of the circuit m which the battery forms the other 
shunt. A relay in this circuit opens the battery circuit 
whenever the compressor is not operated, thus preventing 
the batteries from discharging through or, in other words, 
attempting to operate the compressor. 

Another battery change was to place in parallel all bat­
teries on cars equipped with the old drum-type con­
trollers. The batteries on each motor car were formerly 
connected to a single train line, the opposite terminal of 
each battery being grounded. In operation, however, it 
was found that if any set of batteries on one car was 
weaker than the others there would be a reversal of cur­
rent because the high-voltage batteries would try to charge 
the low-voltage battery, thus reducing the available train­
line voltage. The evil was corrected by placing all bat­
te ries in parallel so that their differences in voltage would 
always be equalized. This end was accomplished by so 
changing the connections in the control circuit that an 
additional train-line wire . was obtained to serve as the 
battery minus wi re. The avai lability of a wire for the 
battery minus circuit was due to the fac t that a wire which 
had previously been in the reverser circuit was now utilized 
in the operating circuit by pla,cing an interlock on the 
reverser. The change in train wiring was directly asso­
ciated with the general alterations made to permit the 
interoperation of the older and newer types of automatic 
control. Formerly the unit switch group type of control 
could not be operated with the older drum type because 
the seven wires of the train line did not perform the same 
functions. ·Consequently, the circuits in the older type were 
rearranged so that the corresponding train-line wires of 
both systems would have the same duties. 

The second important change in the drum-type control 
was the install at ion of the limit switch in series with the 
armature and field of No. 2 motor, instead of placing it in 
a shunt around the field of this motor. One trouble with 
the shunt connection was that the switch was frequently 
out of adjustment owing to the difficulty of maintaining 
the proper ratio of current division, for since the shunt 
carried a small current it was more easily affected by 
minor variations in voltage than if placed in the series 
circuit. The shunt limit switch also gave trouble in case 
of an open circuit in the armature of No. 2 motor, for m 

B. R. T. Electrical Shops-Jumper-Testing Outfit 

1hat event there was the possibility that all current would 
go through the switch and burn it up. Of course, when 
connected in series, the limit switch is also on open circuit 
when the rest of the equipment is. 

A third change in the drum-type control was the sub­
stitution of a line switch in place of a circuit-breaker. 
Formerly when dropping off the main motor circuit in this 
control was opened directly at the controller, thus causing 
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the burning of fingers and contacts. Co ntroller explosions 
were a lso possibl e on account of short-circuits. T hese 
coutrollers a r c mount ed above the floor level in a com­
pa rtment adjacent to the motorman 's cab, a nd it was there­
fore con sid ered desirabl e to elimi na te defects of this char­
a cter. Consequently a line switch was in sta ll ed to open th e 
c ircuit independent of th e controll er. T his line sw itch is 
placed in a box undern eath th e car, where its operation 
cannot disturb the passengers. It not only ser ves to open 
up a circu it during ordinary operati on , th ereby taking th e 
a r c away from th e cont rollers, but it also r eplaces the 
c ircui t-breaker as a means for opening the ci rcuit on over­
loads. 

T he release safety switch cylinders of \ Vest in ghouse 131 

a nd 160 control have been drill ed to secure a ir connecti ons 
which in sure uni form acceleration throughout the tra in 
even when cars with old and new types of automatic con­
trol a re operated togeth er. T hi s change wa s made because 
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at th e open position. \Vhen the stop cock ha ndl e is a t the 
closed position th e circuit to the line switch is open so that 
no power is ava il aLle for starting the car. The stop cock 
furni shed w ith th ese equipm ents is of standard design ex­
cept that it had to be enlarged at the head to a llow for the 
add ition of the electrical connections. 

One of the accompanying drawings shows the slate panel 
swi tchboard in the motorman's cab of the elevated ca rs. 
Form erly transite-lined boxes with a board equipped wi th 
snap sw itches were used for this purpose. The new outfits 
a re better constructed, better in sulat ed, use knife switches 
instead of snap switches to secure greater mechanical effi­
ciency, and, furthermore, the back of the box is arranged 
so that every wire can be easi ly inspected when desired. 

LIGHTING IMPROVEMENTS 

Beside the foregoing improvements, a number of minor 
changes have been made, including an additional circuit of 
five lights in the rooo-r roo series of elevated motor cars, 
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B. R. T. Electrical Shops-Wiring Diagram of Board for Train Line Jumper Tests, and Layout of Switchboard for Cabs 
of Elevated Cars 

the old controller gave considerable trouble from what is 
termed "hanging up" owing to the sluggishness of th e 
repeating switch in cases where the motorman desired to 
secure a quick release. The trouble was that the operating 
pawls would fail to complete their forward stroke for 
advancing the controll er drum before the rack and pinion 
of the release cylinder was at work pushing in the con­
trary direction. The consequence was a wedging action at 
the star wheel. The control equipment is now so inter­
locked that air cannot enter the port of the release cylinder 
until the interlocking circuit for the operating cylinder has 
been opened. 

All elevated car equipments have been fitt ed with the 
Ellcon interlocking stop cock, which makes imposs ible the 
operation of the controller until the stop cock in the train 
line is opened. In other words, the motorman cannot 
operate his train until he is certain that he has air for 
the operation of the brakes. The stop cock contains a 
conducting metal strip whereby contact is established with 
the line switch circuit when the handle of th e stop cock is 

making a total of twenty-one 16-cp lamps inside the car 
and four lamps for other purposes. 

In this connection the Brooklyn Rapid T ransit System 
is arranging for the use of twenty-three-watt tungsten 
wire lamps in its roo new center-entrance surface cars 
which a r e to be placed in ser vice during the coming sum­
mer. The use of th ese tungsten lamps wi ll be gradually 
extended to all cars of the system. 

A t a recent meeting of shop superintendents a novel point 
was brought up in connection with the unequal service of 
paint on opposite sides of car exteriors. It appears that a 
certain electric railway observed th at the paint on one side 
of its cars was deterio rating much faster than the paint on 
other side. This seemed inexplicable until it was sug­
gest ed that as the cars were operated east and west without 
looping the difference might be due to the fac t that one side 
of the car was always exposed to the south and the other to 
the north. A rrangements were thereupon made to overcome 
this inequality in future by turning the cars occasionally. 
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Scientific Design of Carhouses and Shops 
The Authors Analyze the Rquirements, Design and Construction of a Carhouse Installation as Applied by Them to the 

Planning and Erection of the :\T orfolk Car l\Iaintenance Plant of the Virginia Railway & Power Company-
The Heasons for Selecting Certain Designs and Materials from the Dual Standpoints of Cost 

and Operating Convenience Are Explained in Detail 

BY C. A. NEFF AND T, P. THOMPSON, ARCHITECTS AND ENGINEERS, NORFOLK, VA. 

A decade ago the average shop superintendent would 
have hooted at the idea of applying scientific methods in 
hi s shop, but nowadays he is either a lert to the changed 
conditions or he is looking for a new job. To-day the 
fa rmer who does not know how to grow more corn to the 
acre than he used to think possible is a back number and 
must take summer boarders to help make ends meet. Just 

economical fo rm of skylight. When all of these features 
have been combined in one plan, a design for the most 
economical carhouse has been developed. This dictum 
sounds simple and is simple, and it is exactly the method 
which should be followed in order to produce a successful 
solution. 

Each problem, however, has tied to it a great many 

Norfolk Installation-Panoramic View of Shop Buildings and Carhouses. The Offices, Storerooms and Shops Are in 
Line at the Left and the Two Carhouses of Equal Size Are in the Foreground 

so will it be with electric ra ilway and other industrial man­
agers who cannot see the advantages of scientific design 
as compared with the usual haphazard, poorly studied, 
often copied and wasteful arrangements which a r e being 
used throughout this country in the construction of car­
houses, storage struc tures, shops and other bui'dings fo r 
industrial purposes. 

"Scientific design" is nothing more nor less than a design 

special conditions which must be met. If it were not for 
these, a standard carhouse would soon be designed and 
this would be universally adopted. However, the most , 
satisfactory form of foundation is different in different 
localiti es, prices for the same materials vary in different 
cities, labor conditions differ, some carhouses have to be 
la rge and some small, underwriters' regulations have to 
be considered , building ordinances have to be observed; 
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Norfolk Installation-Front and Part Side View of the Shop Building, Illustrating the Liberal Use of Glass at the 
Sides and Front, the Reinforced Concrete Saw-Tooth Roof, Etc. 

which has been evolved afte r scientific research and study. 
A carhouse consists primarily of walls and th eir founda­

tion, a roo f and its w aterproof covering and some sky­
lights. Therefor e, to design a carhouse which shall be most 
economical to construct , it is necessary to find the most 
econom ical type of foundation, the most economical kind 
of wall, the most economical fo rm of roof and the most 

so that in a multitude of ways this problem, primarily so 
simple, is complicated to such an extent that it is neces­
sary to resort to scientific design in order to discover the 
most economical form of the various parts and to combine 
these in the most economical whole. 

QUESTIONS BEFORE THE DESIGNER 

\Vhen complete data upon all of these limiting condi-
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tions have been obtained, a ca refu l study should be made 
to determin e the most economical form of the building and 
to g ive a comparison of the costs o f the various types of 
construction in detail. lt goes without saying that before 
a designer ·can make such an analys is intelli gently he 
must not only be capable of designing th e several types of 
construction in detail but by exper ience and data avai lable 
he must a lso be ab le to es timate correctly th e market cost s 

T hese ques tions cannot be considered singly, for in 
many ways they are interdependent. A type o f fo undat ion 
for one wall wi ll not a lways be best for anoth er wall , th e 
most economical form of roof may not lend itself to th e 
most economical type of roof support , and so on through 
the entire design. Each type of fo undation, each kind of 
wall, every form of roof must be analyzed and designed 
and costs tabulated so that th e designer can select with a 

Norfolk Installation-General View of One of the Three-Bay Carhouses, Showing the Unusual but Most Economical 
Form of Roof and Most Favorable Skylight Arrangement 

of the va rious materials and labor and thereby determine 
accurately the actual cost of th e different parts of the 
buildings. To the careful designer a large number of 
questions such as the following immediately ari se for 
invest igation: 

W ill a short wide bui lding cost more than a long nar­
row building? 

Will a two-t rack unit or a three-track unit or a four­
t rack unit be most economical? 

vVill a brick foundation, one of concrete or one of stone 
be best suited to the needs of the building? 

Should t he wall s be constructed of brick, terra-cotta 
blocks, concrete blocks or concrete? 

Should the roof construction be of structural steel pro-

free mind from these tabulati ons th e most economical com­
bination which is applicable t o the problem in hand. It 
will usually be found that after a car eful study is made and 
the results properly tabulat ed the matt er of selection is 
very simple; in fact , the correct combination is generally 
obvious. 

For the purpose of illustrating the methods herein dis­
cussed, views of the carhouses designed by the authors and 
erected for th e Virginia Railway & Power Company at 
Norfolk, Va., are reproduced, and details of th e methods 
used in designing these buildings are explained. 

ACTUAL CONDITIONS OF THE NORFOLK LAYOUT 

It is imposs ible in an article of this kind to treat fully 
all of the factors considered in evolving the design. A n 
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Norfolk Installation-Brick Office Building and Storage Structure, Showing Also One of the Glazed Sides of the Shop 
Building at the Rear 

tected or unprotected, of reinforced concrete, of a com­
bination of reinforced concrete and structural steel, or of 
some of the many patented types of construction on the 
market? 

Should the waterproof covering be "built up" or of the 
" prepared" type, and should pitch or asphalt, slag or gravel 
be used? 

attempt has been made, however , to outline in general the 
methods employed. 

In the present case the designer had to meet th e follow­
ing primary conditions: 

(a) The carhouses shall contain 7200 ft. of track 
(b) T he carhouses sha ll carry the minimum rate of in­

surance. 
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( c) T he ca r houses sha ll be erected upon a lot already 
owned by the the railway company and set aside for this 
purpose. 

( d) There shall be a free headroom for trolleys o f r6 
i t. above tracks. 

Fence 

-400'o' -

- ------------ --- ----------

( e) The ca r houses shall be erected fo r the smallest 
amount possible. 

T he first step was a preliminary study of secondary limi­
tations, under which the fo ll owing were considered: 

(a) Charac1 er of soil and subsoil for foundat ions de­
termined by means of carefu lly planned and executed bor­
ing tests. 

( b ) Municipal r egulations and bui'.ding ordinances ap­
plicable to the contemplated operation . 

( c) Rules and r equirements of fire underwriters hav­
ing jurisdiction. 

( d) Accurate costs of vari ous bui lding materi als and 
kinds of labor. 

( e) Cost of specia l wo rk and tracks to equip ca r houses. 
( f) Practicabil ity from operating standpoint. 

FORl\l OF BU I LD I NG 

A study of exist ing and necessa ry trackage, size and 
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Brick Work above Trolley Line Indicated thus __________ @ 
(3+5+5+3Jx800xl8x.0!5cfs . 9345600 

~ ~· 
: Trolley LmeJ 

b 
~ 

l 
Scheme3 

Bnck Work above Trolley Line Indicated thus _______ Jj 
(2+2+2+2)x800x/8x.0!5cts • 8172800 

SUMM ARY. 

Sch eme No. 3 saves over sc hem e No. 1.... . . . . . . . . . . . . . . . . . . . $3 ,456.00 
Scheme No. 3 saves over scheme No. 2 .. _ .. .. .. .. .. .. .. .. .. . 1.728.00 
Scheme No. 3 saves over form of r oof on certain carhonses 

built by others......... .... ............ .............. .. 5,580.00 

Norfolk Installation-Fig. 1-T he Three Roofing Schemes 
Compared on the Basis of Cost 

shape of lot and insurance regulations showed at once 
that several units or stalls would be required and that two 
detached buildings each containing three units would prob­
ably be most practical and afford better opportunity fo r 
extension. 

The number of stalls was fixed by two factors, the shape 
of the lot and the underwriters' requirement that no section 
should contain more than 20,000 sq. ft. 

Fig. r is a r eproduction of the study sheet prepared to 
show the results of an investigation of three different 

Eighteenth Street 

Norfolk I nstalla ti on-General Plan of the Shop, Office, 
Storeroom and Carhouse Properties 

plans of roofing three units in one bu ilding. It wi ll be 
noted that scheme No. r shows the roof over the th ree 
units high on one side and low on the other and sloping 
all one way. Scheme No. 2 shows the roof high in the 
center of the center unit and sloping two ways, whil e 

R_oofSlab _ 

!3'8rick Wo II 

ConcreteFoundot,on 

i------16'0" _,,j 

Brickwo1·k: Quantity. Cost. 
Piers, 18 X 1.75 X 30. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 945 
Wall , 18X 14.25 X 18 ................. ................. 4617 

Total b-rick at $15 per 1000 ......................... 5-562 
Concrete F ooting: 

Under wa11, 3 X l.5X16............ .... .. .. .. .. .. • .. . 72 
Extra fo r pier. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 5 

Total at 17 cents per cu. ft......................... 77 
Excavating: 

3X3Xl6, at 27 cents pe r cu. yd ...................... 144 
Forming: 

110 sq. ft. at $12. 50 per 1000...... .... .. .. .. .. .. .. .. . 110 

Total cost per panel .... .. ......................... . 
Total cost per lin ear fo ot. ......................... . 

$83.43 

13.09 

1.44 

1.37 

$100.33 
6.27 

N orfolk Installation-F ig. 2-Typical Analysis of Wall and 
Foundation for Carhouse Construction 

scheme No. 3 shows the roof h igh over the center of each 
unit and sloping two ways over each unit. In each scheme . 
the slope per foot of the roof is the same. As the neces­
sary distance between track and t rolley was fixed at r6 ft., 
it was considered that a ll wall used above the horizontal 
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line 16 ft . aLove the tracks should Le charged aga inst each 
scheme in considering the relative cos t. Fo r purposes of 
comparison, the walls wer e considered as 13-in . brick 
walls, the fi gures being based on brick la id in the walls a t 
$1 S per 1000 and each wall being 400 ft. long. T he indi­
cated calculation s show a saving for scheme No. 3 of 
$3,456 compared with scheme No. I ; a sav in g fo r scheme 
No. 3 of $1,548 compared with scheme No. 2, and a saving 
for scheme No. 3 of $5,580 compared with a ce rta in build­
ing previously erected Ly others. It will be noted that 111 

three-track or four-track unit would be most ecunomical 
and whether uni ts constructed with or w ithout columns 
would be best. Actual roof construction which had been 
used for carhouses already Luilt by others was carefully 
measured and analyzed. 

Some forty-odd different study sheets as shown in Fig. 4 
were prepared. These sheets cove red the variou s systems 
of steel supports with concrete slabs, combination tile and 
concrete construction, ferro-inclav e and ferrolithic plates, 
magnesia fir eproofing and numerous reinforced concrete 

systems both "monolithic" and "unit built." 

FOR UN I TS 15 FT. X 7 FT. 6 IN. 

Glass, 36X4Xl.25 X ll cents ............ $19.80 
Bars, 32X4X l 0 cents .................. 12.80 
Ridge, [7.5 + (5.5 X 4) ] X 10 cents ........ 2.95 
Cap ha rs. f7.S + (S.5 X4) ] X I0 cents .... 2.95 
Curb, OS+1s + 7.5+7.5) X l3 cents.. ... 5.85 

$44.35 
$44.35 

15X8 
37 cents per sq. ft. 

When the proptr form had been determined by 
this process, a detailed study was made to con­
sider the poss ibility of further reduction in cost 
by adapting the design to stock sizes and lengths 
of forming lumber, by including skylight curbs 
and by uti lizing in every way possible every 
pound of material entering into the construc­
tion to produce greater strength at less cos t. 

FOR UN IT S 15 FT. X 7 FT. 6 IN. For continuous units 7 ft. 6 in. wide deduct: 

Glass, 24 X 4X l.25Xll cents .. $13.20 Bars, 2 X 4X 10 cents ............................ $0.80 
Curb, (7.5 + 7.5) X 13 cents...................... 1.95 Bars, 26X4Xl0 cents ....... 10.40 
Ends, as aLove. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2.5 0 R idge, 15 X 10 cents... . . . . . . . I. SO 

Cap, 15 X l0 cents........... I. SO 
Curb, (IS + 1s+7.5+7.5) Xl3c. 5.85 
Ends, 7.5 X2X l. 5X l0 cents .. 2.50 

$34.95-$5.25=$29.70 
$29. 70 

$5.25 

$34.95 
$3 -! .95 
--= 29. 1 cents pe r sq. ft. 

15 X 8 

-- = 24.75 cents per sq. ft. 
15 X 8 

FO R UNITS 15 FT. X 7 FT. 6 IN. ALLOWANCE F OR EXTRA CONCRETE CURB. 

Giass , 12X8X l.25 Xll cents ....... $1 3.20 Concrete curb, one side, 15 X 0.5 X 30 cents 2.25 
l\Ietal covering of same, 15 X l.5 X l0 Bars, 13X8X l0 cents ..... ..... ... 10.40 

Curb, (IS+ 1s+7.5+ 7.5) X l3 cents. 5.85 cents . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2.25 
Ends, ( 7.5+ 7.5 ) 1.S X l0 cents ...... 2.50 

$31.95 
For u nits 7 ft. 6 in. wide continuous de-

$4.50 
With curb allowance, units 15 ft. X 7 ft. 

6 in. = 
duct from above $31.95+$4.50 

Bars, 1 X 8 Xl0 cents .............. $0.80 30.4 cents per sq. ft. 
Cu rb, (7 .5+7.5) X l3 cents ....... . 1.95 
Ends, as above.. . . . . . . . . . . . . . . . . . 2.50 

15 X8 
Continuous 7 ft. 6 in. wide with curb allow-

ance == 
$5.25 

$26.70 
$3 1.95-$5.25=$26.70 

$26.70 +$4.50 
--- -- = 26 cents per sq. ft. 

15 X 8 
FlatType --= 22.25 cents per sq. ft. 

15 X 8 

Norfolk Installation-Fig. 3-Comparison of Skylight Costs for the Carhouse 

scheme No. 3 ther e are only 2 ft. of brickwork above the 
trolley line at the outside wall , wher eas in schemes Nos. I 

and 2 there are 3 ft . of brickwork. T his seeming di screp­
ancy results from the fact that in scheme No. 3 a girder 3 ft. 
deep in the center and only 2 ft. deep at the wall line was 
possible, wh er eas girders 3 ft. deep throughout were re­
quired in the other two schemes for the same strength. 

TYPE OF W ALL A ND FO UN DATIO N 

In a similar manner the various types of walls and foun­
dations w ere analyzed. Fig. 2 shows the r esults of an 
analysis of one type of wall and foundation which was 
considered. Several other types were analyz ed in this 
manner. The cost of ex cavat ion, of forming, of mix ing 
concrete, of handling concr et e, of brick and laying of same, 
of concrete blocks, of te rra-cotta blocks and of each opera­
tion and all materi als requir ed fo r each type was tabu­
lated as indicated and th e fin al selection made a ft er con­
sidering all of these data. In the bui:d ings actua lly er ected 
it was not practicable t o use the cheapest fo rm of wall 
developed on account of difficulty in erect ing that fo rm in 
the time which the ra ilway had allotted for the completion 
of these structures. 

TYPE OF ROOF 

The type of roof a fford ed a broader opportunity for 
study and analysis than any other fe ature of the design 
because here there were so many more types of construc­
tion which could be used and which would meet all of the 
primary conditions. 

A study was made to determine whether a two-track, 

The gi rders in the finished building were designed to con­
form to the form of roof which had been found to be most 
economical, and at the same time the costs of these were 
r educed, fo r the lowest cost corresponded with the theoret­
ical form of a beam of uniform strength which gives the 
maximum strength for a minimum of materials. 

A la rge amount was saved by standardizing the design 
so that in t he actual construction each slab and each beam 
was exactly like every other slab and beam in the building. 
This standardization resulted in economy in forming, in 
erection, in placing steel, and in other ways. At the same 
time it reduced to a minimum the possibility of error in 
the actual construction work. 

When the details were being designed for the reinforced 
concrete members, care was taken to assure a "balanced 
design," namely, to have the same fac tors of safety for 
all pa rts and at the same time the correct economic com­
binat ion of concrete and steel. It is t ru e. in general, that 
any required strength can be obtained in a number of dif­
fe rent ways. If the designer's problem is to obtain the 
desired strength with the minimum amount of steel, the 
const ruction will require more concrete than is economical, 
or if the minimum amount of concrete is sought, it is prob­
able that the amount of steel will be excessive; but when 
a designer's problem is to produce the most economical 
design from a total cost standpoint he proceeds to find 
the correct relation between the quantit ies of steel and 
concrete to be used and is r epa id for h is tedious study by 
a considerable r eduction in the cost of the building. This 
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desirabl e r esult is seldom obtained commercially unless the 
designer of the bui lding is the actual designer of th e rein­
forc ed concret e work which enters into it . It is t rue that 
the quite common practice o f architects and ra il road en­
g ineers to rely upon those who sell steel fo r the actual de­
sign of the reinforced concrete has led to wasteful and 
unnecessarily ex pensive designs. Often even a g reater 
damage is done by accepti ng designs of this kind and be­
coming thereby obligated to use the particular type of re­
inforcement sold by the party who furni shed the design, in­
stead of buying under competitive conditions. It is the 
same old story that something cannot be obta ined fo r 

- 3c'o ' ------------------ r:; r ---------
i A t4x J4 ' ~,._ 

3-Jtor I Bars~ 
3 {5!ab,j °Gor Bars Bct oc ,!:_ 

B B B B lia 
1§ 
~ 
0, 

A 

- J-1 f'cor Bars .5tr 
3-!f Cor Bars Bent 

!8x36'Pters✓ ":_ 

===c::::r7=9ar===w=~~~F;;~;;-~-~-:--:-~-:--:;~ 
lvU- r-.---------------~-4r:1l-?-1 

Concre te: Quanti ty. Cost. 
<;i r der A, 26X 14 X32 .15+144 . . . . . . . . . . . . . . . . . . . . . . . . 82 
(; irder E, 5X8X 14 X 14.66 +1 -14 . . . . ... . . . . . . . . . . . . . . 57 
K n ees, 3 X 4 X 14 + 12 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 14 
Slabs, 14.66 X 28.9 X 3.5 + 12--l 75 X -l.66 X 3.5 + 12 . . . . . . . 104 

T otal conc re te a t 20 cents .. .. ............... ..... . 
Steel: 

Girder 1\ , 6- 1 % c.r. X 3-l . .. .. .............. • ........ 
Gi rde r B, 5 X 3-¾ c.r X 17 . ..................... ... . 
Knees, 2X2-¼ c.r. X 9 ... ......................... . 
S labs, 1 X l6 X 34 X a rea ¼ sq. c.h .................. . 

25 7 

895. 
3..\4 

95.5 
190. 

Total steel . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 152-l. 5 
Forming: 

25 60 bu. at 25 cen ts per 1000 = 65 + 5 for knees .... 

Total cost.. . . . . . . . . . . . . . . . . . . . . . . ........ . 
T ota l cost per sq. ft ..... • .........................• 

$5 1.40 

45. 74 

70.00 

$16 7.00 
0.33 

N orfolk Installation-Fig. 4.-0ne of the Typical Study 
Sheets of Construction Materials ( Not A dopted) 

noth ing. \ \Then th e owner pays for r einforced concrete 
design, he wi ll get more for h is money from a competent 
eng ineer who r epresents him than he can by buying his 
st eel from the r epresentat ive of a steel concern who fu r ­
ni shes des igns " fr ee. " One man studies the problem as 
a whole whi le th e other is merely sell ing st eel. 

SK YL I GHTS 

T he underwriters require a cer tain glass and cer tain de­
ta ils of construction, but they a re not concerned wi th th e 
fo rm of the skylight. The size and location of th e sky­
lights must be det ermined after a study of the location and 
needs of th e bui lding. \Vhen it has been decided what 
percen tage of light is desirable t he designer should con­
side r th e various forms of skylights. Fig. 3 shows the 
study sheet prepared for thi s purpose. 

It will be noted that th e '' fl at type" embodying con­
t inuous construct ion is the cheapest fo r the skylight alone, 
as would have been expected, but actually t he most eco­
nomical type cannot be selected unti l careful calculations 
have been made to determine the relative -:ost of curbs and 
flashings for th e various types. A considerat ion of these 

factors in the present case showed the " single-hipped type'' 
of continuous construction to be the cheapest under the 
prevailing conditions. T here a re often limiting conditions 
whi ch make the selection fa r more difficult than in the 
pr esent case. In some lati tudes snow and ice have to be 
car efully conside red in this connection. Special lighting 
is oft en required over inspection pits and various problems 
of ventilat ion a re encounte red, but in each case the same 
general method of investigation as outlined should be em­
ployed. 

RATE OF INSURANCE 

Par t of a des igner 's duty is to predetermine all of the 
r equirements of the underwriter s in conn ection with th e 
building and to establish the exact rate which will be given 
upon the completed structure. T his is very important , but it 
is not a diffic ult task when t aken up in an int elligent man­
ner. T he abuse which is usually hurled a t the insurance 
compani es by designers and operators is frequently born 
of ignorance and results from the applica tion of penalties 
fo r defecti ve design , construction or equipment. 

T he engineering departments of the underwriters have 
formulated cer tain requirem ents and restrictions which by 
experience they have found to be helpful in their effor t to 

N orfolk Installation-Roof, End and Side Lighting in the 
Machine Room 

prevent loss by fire. A des igner can obta in these rules 
and requirements and w ill find a sincer e desire on the 
part of the underwrite rs to co-operate with h im in his 
effort s to j ust ify a minimum rate of insurance. Of course , 
a certain famil ia rity with th eir regul ations is necessa ry 
before a designer can success fully apply their rules to any 
separate problem, but to submit det ail plans and specifica­
tions to the underwriters fo r criticism even before pro­
ceeding to t ake bids will of ten be found to be of va lue and 
wi ll eliminate the possibility of error and disappointment 
later on. 

T he rate o f insurance on a carhouse is of far greater 
impor tance than the r at e on most buildings because the 
value of the rolling stock is many times th e value of the 
bui lding and its rate is based on the r at e upon the build­
ing. 

T he carhouses her ein illustrated have been given the 
lowest rate possible in th eir district. T his rate is 20 cents 
per $100. To thi s rat e 5 cents per $100 was added on ac­
count of defective w iring in ca rs. The average ra te on old 
buildings in the same dist rict is $I .29 per $100. Therefore, 
th e rat e g ranted w ill mean a saving to the company in pre­
miums on building and cars of about $3,562 a year, or S 
per cent interest upon $7I,240. If all buildings in use by 
the company containing tracks w ere reconstructed in the 
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same manner as those herein illu strated the saving in pre­
miums would rep resent 5 per cent upon a total sum of more 
than $90,000. 

DETAILED ST ATEME NT OF COST 

T he fo ll owing tables cover th e detailed cos ts of the car­
hou ses as actua ll y erected: 
1000 cu. yd. ear th excava ti on, a t $0.30 .. ........ . •........... 

L:ib or, eigh t-hour day............................ $1.50 
Ca rt s, ten- hour day. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3.00 
D ou ble t eam, lcn -hour day........................ 5.00 

1,460,000 bricks, at $1 4 per 1000 ..................••.... .... 
Hn cks delivered to. site, per 1000................. $8.50 
S and de li vered to s lle, per cu. yd.................. .65 
Lime del ivered al s ite, per bbl. ................... .90 
Lim e (slaked), per bbl. ... . . . . . . . . . . . . . . . . . . . . . . . 20 
Cement (sacks returned), per bbl................. 1.02 
Brickl ayer, e ig ht -hour day...... . . . . . . . . . • . . . . . . . . 5.20 
L abor ers, e igh t -hou r day. . . . . . . . . . . . . . . . . . . . . . . . . . 2.50 

15 27 cu. yd. conc re te, a t $11.16 per cu. yd .....•...•........ . 
Gravel delive red to si te, per cu. yd. ............... $1.85 
Cem ent ( sacks retu!·ned), per bbl ... . . . . . . . . . . . . . 1.02 
Sand deh vered to s ite, per cu. yd.... . . . . . • . • . . . . . .65 
Forming lumber, per 1000............. . . . . . . . . . . . 18.00 
Ca rpenters, eight-hour day.. . . . . . . . . . . . . . . . . . . . . • . 3.25 
Common labor, e ight-hour day.... . . ........ . . . . . . I.SO 

110 tons r ein fo rci ng s tee l, at $42.78 per ton ................. . 
Placing steel a t $3 per ton... . ........................ . 

715 squa r es tar a nd grave l roofi ng , a t $3. 15 .................. . 
Lab01 , e ight -hour day. . . . . . . . . . . . . . . . . . . . . . . . . . . . $2.00 
Pitch , f.o .b. Norfolk, per ton...................... 15.0 0 
Felt, f.o .b. Norfo lk , per ton....................... 29.00 
Grav~!, f.o.b. N orfolk , pe r ton .............. . . . . . . 2.25 
I-Iauhng t o site, per ton ...... , . . . . . . . . . . . . . . . . . . . .60 

17,300 sq. ft. wire-glass skylight s, a t $0 .24 .................. . ¼•m wire glass cut to s ize , f. o.b. factory, per sq. ft. $0. 09 
F re ight on glass , per sq. ft..... . . . . . . . . . . . . . . . . 0.01 
Hauling a nd handling glass, per ton. . . . . . . . . . . . . . . 3.00 
No. 24 galvanized iron, pe r 100 lb, f.o.b. c ity...... 3.80 
S heet-m etal_ wo~ker s. average e igl1t-hour day..... 3.50 

Terra-cotta dram pipe..... ... .. . . . . . . . . . ................. . 
Gutters and down-s pouts.. ..... ... . . . . . ......... ........ . 
Permit , bond and inciden ta1s ... ................... ........ . 
Cont ractors' profit . . . . . . . . . . . . . . ....................... . 

Total cost 

$300.00 

20,440.00 

17,041.32 

4,70 5.80 
30.00 

2,252.25 

4,152.00 

412.00 
206.00 
375.00 

S ,02 1.44 

$55,235.81 

Norfolk Installation-Painting Section of Reinforced Con­
crete Shop 

It may appea r that the cost of leaders and drainage piping 
should be analyzed for each form of roof, but when it is 
considered that it is customary to apportion leaders on a 
basis of a rea of roof surface and that the cost of drainage 
piping, at best , is small, the factors a re negli gib le. 

For purposes of comparison, this cost may be expressed 
m the fo llowing terms: 

Cost of car hou ses per square foot of floor space ..... ... . 
Cost of car houses per cubic foot of contents ........... . 
Cost of car h ou ses per foot of track ... .... ... ......... . 
Cost of carhouses per car (S O ft. of track) .. •........... 

RES UME 

Cents 
61.66 

3.09 
$7.67 

$383.5 0 

The same methods of des ign were employed in connec­
tion with the shops, storehouse and offices as illust rated. 
T he carhouses, however, being th e simplest of the buildings 
erected, have bce11 used to explain th e methods. 

The general character of the shop and office building '> 1s 
appa rent from th e accompanyi ng half-tone views. The 
shops a rc constructed of rein forced concrete and brick with 
steel sash and saw-tooth roof. A ttention 1s called to the 
successful use of large glazed surfaces in the sid e-wall 
construction, a pri nciple so extcnsivdy applied to modern 
factories. The saw-touth trusses are composed of rein­
forced concrete instead of th e customary structural steel, 
thereby eliminat111g the usual penalty assessed by the un­
derwriters. In the use of the saw-tooth roof th e qu estion 
of exposure is often neglec ted. T t is erroneous to expose 
a large glazed surface in a position which will cause it to 
receive the direct rays of th e sun during an extended period 
of the day. It is obvious that such lack of forethought wi ll 
tend to make the building un endurable to th e workmen in 
summ er 011 acco unt of the excessive heat. The office build­
ing is a lso built of fireproof mat erial s. \Vhile the saving in 
insurance might not just i fy thi s const ruction, the additional 
sav ing in upkeep unquestionably does. T he cost of fire­
proof const ru ction. as a ma tter of fact, is not so excessive 
as is genera lly supposed. 

T he authors believe that the results justify the pains­
taking and tedious processes which they have employed. 
S uccess does not depend alone upon the design . T he m eth­
ods used in obtaining bids and in preparing contracts and 
in superintending the actua l wo rk of construction are all 
important facto rs. 

The fa ll acy whi ch is probaby responsible fo r the greatest 
waste in constructing buildin gs of this kind is the common 
one which prompts a manager to say "Let's do it ourselves." 
Thi s idea is based upon th e assumption that the master me-

Norfolk Installation - Interior View of the Carpenter 
Shop, Showing End Lighting 

chanic or chief eng ineer knows bett er than anyone else 
w hat is needed and how it should be bui lt. No matt er how 
able th ese officers of the company may be, th ey cannot be 
specialists in designing buildings, and if they were th ey 
would not be suited for thei r oth er duties. Even if they 
know how, they seldom have the time to make an exhaus­
tive study of the problem and th ey ra rely have th e experi­
ence and da ta before th em to make an effici ent st udy as­
suming that th ey do have the time. Excessive cost is th e 
natura l result of this condition. Sometimes th e same un­
fo rtunate result is obta ined by attempting to copy some 
sa ti sfactory buildin g, and ignoring· entirely the local condi­
tions which were in volved in its success from a cost stand­
po int. 

In other cases architects are actually required to put use-
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less ornamentation on the building or th e "designing" serv­
ices of the steel salesman are secured " free of cost." 

If the problem is to be studied thoroughly and the build­
ing erected for a minimum of cost, it is certain that con­
siderable time must be devoted to it by someone who knows 
how, and that someone is going to be paid for his services 
somehow. ·It is. pretty generally recognized nowadays that 
it is better and cheaper to buy services, as well as commodi­
ties, directly rather than indirectly, and that in the long run 
the ser vice of th e specialist is cheapest. 

BLOCK SIGNALS ORDERED BY INDIANA LINES 

In accordance with the order of the Railroad Commis­
sion of Indiana, outlined in the ELECTRIC RAILWAY JOURNAL 
for Oct. 26, 1912, page 920, the Terre Haute, Indianap­
olis & Eastern Traction Company and the Union Traction 
Company of Indiana have placed an order with the Gen­
eral Railway Signal Comp any for light signals to protect 
the following sections of track: 

TERRE 1-IAUTE, I NDIANAPOLIS & EASTERN TR ACTION COMPANY 

Miles 
Indianapolis-Lafayette Division ....• J County Line to Whitestown .. 8.39 

l Marts to East Mulberry ...... 3.13 
Indianapol is-Martinsvi ll e Division ..... Carhouse to Martinsville ..... 13.8 1 
Indianapoli s-Richmond Division ....... Dunreith to Blue Rive r ...... 3.02 
Indianapolis-Terre H aute Divis ion .. { Tuck;r to Greenca~tle ........ 1.94 

Boys School to Dilley. . . . . . . 3.47 

T ot al ... . ..................... . ........................... .... 33.76 

UNION TR ACTION COMPANY OF I ND I ANA 
Miles 

Noblesville to Tipton ..................................•. ......... 16.40 
Gas Ci ty t o Marion . .................................... ......... 5.84 
I d " r A d D" . . r Siding 22 to Siding 26 ....... 8.38 

n 1anapo 1s- n erson 1v1s1on .. • • • i S iding 13 t o Belt Railway, 
L Anderson ............. ... . 5.56 

Total ..................................................... .... 36.18 

Protection for both railways wi ll be afforded by light 
signals with a. c. track circuits and polyphase relays, simi­
lar to those which have been installed on sections of these 
two railways her etofore as described in the ELECTRIC RAIL­
WAY JOURN AL for Aug. 24, 1912, page 286. 

The Kokomo, Marion & Western Traction Company 
has a lso ordered signals of this type from the General 
Railway Signal Comp any to protect the track for S miles 
west of Kokomo. This installation was not included in the 
original order of the commission, but at a later date the 
company was required to protect a 5-mile section of its 
track with block signals. T he Fort \ ,V ayne & North Indiana 
Traction Company has also ordered signals from the Gen­
eral Railway Signal Company for 24.6 miles on its Fort 
\,Vayne-Logansport division. 

It is also reported that the other railways which are 
included in th e order of the commission will close con­
t racts for signals of th e track circuit type in the near 
future, part of the orders to be placed with the Union 
Switch & Signal Company and part with the General 
Railway Signal Company. 

Construction has begun on a 15,000-hp water-power plant 
at Martigny, in the canton of Wallis, Switzerland, to utilize 
a fall of 5400 ft., making this station the highest-head water­
power plant in the world. Special interest attaches to the 
penstock lines, which are 3 miles in length. The upper sec­
tion, which will be under comparatively light hydraulic 
pressure, is being built of welded steel pipe, 23.6 in. in diam­
ete. The lower section, which will withstand a hydrostatic 
pressure of nearly 2500 lb. per sq. in. or 165 atmospheres, is 
to employ special ingot-pressed seamless steel pipe. The 
tube sections vary in wall thickness from r.24 in. at the top 
to r.77 in. at the region of highest pressure. The turbines, 
which will be of the Pelton type, will be furnished by Pic­
card, Pictet & Comp any, of Geneva. Only 30 cu. ft. of 
water per second will be necessary to develop the output. 

CONVENTION LOCATION COMMITTEE VISITS 
WASHINGTON 

The committees on location of the 1913 convention of the 
American E lectric Railway Association and allied bodies 
visited \Vashington on Wednesday evening and Thursday, 
March 12 and 13. The party, which left New York on the 
Congr essional Limited, was composed of C. Loomis Allen, 
C. L. Henry and Secretary H. C. Donecker, as representa­
tives of th e American Electric Railway Association, and 
E. H. Baker, James H. McGraw and H. G. McConnaughy, 
as representatives of the American E lectric Railway Manu­
facturers' Association. The object of the trip was to study 
in person the fac ilities which th e capital offers in · accommo­
dations for convention guests and exhibits. This problem 
has become one of ever-increasing difticulty owing to the 
greatly increased attendance and more elaborate displays at 
the annual meetings. At the 1912 gathering in Chicago, for 
example, accommodations had to be found for some 4500 
visi tors, and about 85,000 sq. ft. of exhibit space, exclusive 
of aisles, etc., was in use. 

On arrival at \,Vashington the party was met by President 
Callahan and Secretary Grant of the Washington Chamber 
of Commerce. It was met also by Clarence P. King, presi­
dent \Vashington Railway & E lectric Company; George E. 
Hamilton, president Capital Traction Company, and other 
electric railway officials, who expressed their desire that the 
1913 convention shall meet in Washington. To accommo­
date the convention the Chamber of Commerce proposes to 
erect a temporary structure on the site of the old Pennsyl­
vania Railroad station. It will make a definite proposition 
to the convention location committee within a few days. 
The committees were entertained at luncheon on Thursday 
at the New Willard by Mr. Hamilton. Those present in 
addition to Mr. Hamilton and the committees were D. S. 
Carll, general manager, H. D. Crampton, secretary, R. D. 
Simms, treasurer, and J. H. Hanµa, chief engineer, Capital 
Traction Company. 

The committee will also give consideration to invitations 
received from cities in several sections of the country. 

BALANCING THE ROTORS OF TURBO-ALTERNATORS 

In A merican factories practically all turbo-alternators 
a r e balanced by a cut-and-try process. The turbine is first 
assembled on the test floor and connected to the steam and 
exhaust mains and to the oil and water systems of the 
plant. As the machine is driven under its own power, the 
test men determine which end of the machine is· the rough­
est by placing the forehead against the casing at different 
places. A weight is then inserted into one of the tapped 
holes provided in the runner, and the machine is speeded 
up, the r esult of the "shot" being noted. If the vibrations 
are less violent but st ill noticeable, another and h eavier 
weight may be inserted in the same hole. If the first attempt 
produces more violent vibrations, the weight is removed 
and placed in some other part of the runner. Each tester 
generally has his own " follow-up scheme" of placing the 
successive weights. This process is continued until both 
ends of the turbine are free from vibration at rated speed. 
When th e generator is attached to the shaft this process 
is rep eated and weights are placed upon the- ends of the 
rotor at various points on the circumference until all bear­
ings and the casings of both the turbine and the generator 
a re free from vib rations as far as can be detected by placing 
the forehead against them. Many of the foreign factories 
balance the rotors of their generators dynamically before 
they are assembled in the machine. Special apparatus fitted 
with deli,cate balancing mechanism is required in this work. 
As a precautionary measure these machines are generally 
subjected to a high-speed test before they are allowed to 
leave the factory. 
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Fond du Lac Avenue Carhouse of The Milwaukee 
Electric Railway & Light Con1pany 

Detailed Accuu11t of a ~IoJcrn Carho11sc E111bodying a i\umber of New Desig11 F<•a ture.~-A ~ew Trainnwn's Club 

House Connected with tlw Ca rhous<' l s Described 

T he new Fond du Lac Avenue carhouse, r ecently com­
pleted by The Milwaukee Electric Railway & Light Com­
pany, is situated in th e extreme northwest portion of th e 
city and serves thirteen street railway lin es which a t e 
r eadily accessible to it. Milw aukee is lai d 011t like Chicago, 
with th e busin ess district on the lake front and the residenc e 
and industr ial sections adjacent to it on three sides. Avenues 
cutting th e north and south and east and wes t streets diag­
onally extend out from th e business district in a northwest­
erly and southwes terly direction . T hi s a rrangement of 
streets and avenu es permits th e car s of variou s lin es in the 
northwest portion of the city to reach th e new carhouse 
without excessive non-rev enu e mileage. 

As indicated by its nam e, th e n ew ca rhouse is loca ted on 
a triangular plot at th e intersec ti on of Fond du Lac Avenue, 

frogs, and an Xo-ft. radius turnout. The yard tracks are 
spaced at 11-ft. and 13-ft. intervals a lt ernately, with pro­
vision for a future 13-in. brick firewall extending the full 
height of a car, and room for a future storage track is pro­
vided adjacent tu each set of three tracks. A small cast­
steel bumper bolted to the end of the rail has been in sta ll ed 
at the end of each stub storage track. 

The carhousc, \\hich includes a general repair shop bay 
and a car-washing bay, is 136 ft. 6 in. wide with one end 
paralleling Thirty-fifth St r eet and the other Fond du Lac 
A. Ycnue, making the south extreme length 503 ft. and the 
north extreme length 372 ft. The general repair shop bay 
occupi es the south portion of the bui lding, 78 ft. in width. 
Four through tracks spaced at 13-ft. intervals were built 
adjacent to the south wall so as to leave a 5-ft. aisle next 

Fond du Lac Avenue Carhouse-General View of Property, Showing Buildings and Storage Tracks 

a main thoroughfare extending from the city limits into the 
heart of the business district, and Thirty-fifth Street, upon 
which is a double-track line extending north and south. 
The over-all dimensions of the property a re 850 ft. east and 
west, 550 ft. north and sou th and 1200 ft. along Fond du Lac 
Avenue. 

The carhouse proper is situated 140 ft. north of the 
south line of the property. Three entrance leads from the 
double track on Fond du Lac Avenue and three from the 
double track on Thirty-fifth Street form the approaches to 
an eight-track storage yard south of the carhouse and also 
to the th rough tracks in the carhouse and the eleven storage 
tracks on th e north of the building. The south storage 
yard has stub-encl tracks with the leads from Fond du Lac 
Avenu e. T he north storage yard also h as stub-end tracks, 
the leads coming in from Thirty-fifth Street. E ight tracks 
through the building and one at th e ext r eme north side of 
the north storage yard provide access to th e yards from 
either side of the property. The present storage capacity 
is suffici ent fo r 230 cars with 66 inside the building and 
164 outside. Except for cars that require inspection, run­
ning repa irs or washing, all storage is in th e open. 

All track special work in the approaches is la id with 
60-lb. A. S. C. E. rail with hard-center tongu es, mates and 

to this wall and a 33-ft. aisle adjoining the north wall of 
this section of the building. This a rrangement permits the 
north aisle to be used as shop quarters, and the track and 
pit spacing allows a 4-ft. walkway between cars. 

The ent ire car-washing bay, ,vhich is 56 ft. 9 in. wide,, 
is occupied by four tracks spaced at 13-ft. centers. The 
track capacity in this section permits thirty-one cars to 
be set for washing at one time. ~-\11 four tracks extend 
through the building, connecting with the Thirty-fifth 
Street line as well as the Fond du Lac Avenue line. 

BUILDING CONSTRUCTION DETAILS 

The building walls are constrncted on concrete founda­
tions and are of sufficient height to provide a minimum 
clearanec of 15 ft. under the roof structure. They extend 
approximately 2 ft. above the roof and are capped with a 
vitrified tile coping. Exterior and interior pilasters at 
20-ft. intervals provide ample bearing a rea for the roof 
beams, and those on the exterior also serve in combination 
w ith brick corbels and ston e trim to carrv out a paneled 
archit ectural treatment. In order to eliminate exterio r fire 
hazard windows were omitted from the longitudinal walls. 
In fact, the only windows in the bui lding are those pro­
vided in the ,vall s at th e ends of the shop aisle in the repair 
bay. The fl oor s of the repair bay a re of concrete, 6 in. 
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thick, with a sidewalk finish, and that in the car-washing 
bay is of crushed stone on a cinder fill. 

The roof is supported upon I-heams r esting on the build­
ing walls and on a row of columns in the center of the wash 
bay. The roof over the repai r bay is divided into three 
panels, the two outside ones being supported on I-beams. 
The center panel proj ects above the rest of the roof, pro-

frames are built of twenty-gage sheet steel and glazed with 
}::i-in. rough wire glass. Six skylights, 8 ft. x 44 ft. in 
length, spaced at 60-ft. intervals, were installed over the 
wash bay, each skylight containing two 30-in. globe-type 
ventilators. Seven 8-ft. x 22-ft. skylights of similar design 
and spaced at the same intervals were installed in the roof 
over the south panel of the repair bay. Several smaller 
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Fond du Lac Avenue Car house-Cross-Section of Main Building 

viding a 23-ft. dearance under th e bottom chord of the roof 
truss. The columns which support this roof truss, as well 
as the ends of the I -beams on the adjoining bays, were de­
signed with the object o f carrying a runway for a 20-ton 
bridge crane. 

The roof proper is a 2¾-in. concrete slab reinforced 
with bars and covered with a four-ply composite asbestos 
sheathed roofing. In providing drainage to the down-
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skylights of the same design also furnish individual illumi­
nation to portions of the shop in the north panel of the 
repair bay. 

The skylights over the central panel or crane runway 
section of the repair bay are flush with the roof surface, 
the glass area replacing the reinforced concrete slab. Nine 
sections of this glass roof, having approximate dimensions 
of 16 ft. x 32 ft., are spaced at 40-ft. interval~. Each glass 
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Fond du Lac Avenue Carhouse-Central Arrangement of Tracks and Buildings 

spouts which lead to the carhouse sewer by way of the 
building columns no change was made in the supporting 
structure, but enough cinder concrete was applied on top 
of the concrete roof slab to give a gentle slope to each 
down-spout. Concrete curbs built in conjunction with the 
roof slab bound the numerous skylight openings, which are 
th e only source of natural illumination. The skylight 

area is provided with a 30-in. ventilator and the whole is 
supported on a pressed-steel frame. 

Sixteen rolling steel doors of the interlocking slat de­
sign are installed at the car entrances. These doors are in 
two sizes, eight of them being 12 ft. x 15 ft. and eight 
17 ft. x 15 ft. All are manually operated by way of chain 
hoists and locks beside the entrance. At each opening in 
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the longitudinal walls of the building 1s an U nderwriters' 
automatic fire door. 

PIT DESIGN DETA ILS 

Pits a t e provided under th e four tracks in the general 
repair shop bay, and those under th e three south tracks 
occupy practically the full length of the building, except 
fo r the IO-ft. a isle across th e cent er and a 30-ft. space at 
the T hirty-fif th St reet end . T he two pit s under th e north 
track are approx imately 45 ft. in length, one at each encl 
of the building, so as to give additional fl oo r area in the 
center of this section fo r the repair and inspection forces. 

A single pit 40 ft. IO in. deep extends across two tracks, 
and the running ra il , as well as th e fl oor in th e a isle be­
tween the two tracks, is supported on a structural-steel 
fram e. To avoid rein fo rcing the track rail between the 
columns, which are spaced at 5-ft. int ervals, a 7-in., 95-lb. 
T-rail is used over the pits. Special bearings and clips 
formed of two angles, 9 in. long, riv et ed to the 6-in . I -beam 
column, support thi s rail. No footings are provided under 
th e columns, but the pit floor , which is b in. thick, is rein­
forced with ¾ -in. round bars to take th e load. Each 
column is anchored to th e floor by two anchor bolts. 

To provide for lateral st iffness and against overturning, 
the two inside columns between parallel tracks a r e con­
nected by 6-in. I-beams and two knee braces formed of 
angles, the beams being strong enough to carry the rein­
forced aisle floor slab. T hi s slab spans th e 5-ft. interv al 
between columns and its edges a re protected by an angle 
against chipping. The columns under the out er rails are 
stiffened by 6-in. I -beams riveted to them just under the 
rail supports and anchored in the concrete pit wall by a 
¾ -in. round pin 2 ft. long. The 8-in. concrete pit walls 
a re reinforced both vertically and hori zonta lly against any 
thrust or strain that may come to th em from this strut. 
The space outside of the pit walls is filled and cove red with 
a 6-in. concrete floor. 

The opening outside the rails of each track is approxi­
mately 24 in. wide. This permits the inspector or r epair 
111iii' to make truck adjustment s from either side of the ra il. p is of special value in inspecting and adj usting brakes. 
. No general pit illumination is provided, but lamp sockets, 
(o which extension cords may be attached, ar e installed in 
the pit walls at uniform intervals. 

CAR-WASHI NG FACILITIES 

All cars are scheduled for an exterior soap wash every 
fourth day, the floors being mopped and the woodwork 
ntbbed with a damp chamois at the same time. 

Permanent car-washing platforms extend th e full length 
of the four tracks in the car-washing bay, except for an 
a isl e through th e center of the building. T hese platforms 
are 3 ft. wide between cars, a 2-ft. IO-in. platform adjoin­
ing th e building walls. T hey are elevated approximately 

crushed ston e fl oor of this sect ion of the building. Each 
\V ashing platform may be reached by steps provided at 
each end. 

Drainage under the car-washin g bay is pro vided by in­
sta llin g 4-in. drain tile lat erals at 40-ft. centers the full 
length of this bay and sloping th em to tht center of th e 
bay where th ey tap th e mam sewer. T hese dra in t il es are 
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Fond du Lac Avenue Carhouse-Details of Car-Washing 
Platforms 

la id in a cinder trench, th e bottom of which is about 6 in. 
under the ti es. To provide for cl eaning the main drain 
under the car-washing floor seve ra l manholes are provided. 

OTHER SHOP DETAILS 

A portion of th e 33-ft. aisle on the north side of the 
general repair bay is occupied by th e running repair de­
pa rtment. A numb er of small machine tools required to 
fac ilitate thi s class of work have been install ed and include 
the fo llowing: a ¾ -hp sensi tive drill , a 24-in. dri ll press, a 
6-hp, rS-in. double emery grinder and a 48-in. x 50-in. 
fo rge. Nea r these tools and against th e partiti on wall are 
two 15-ft. workbench es. A section of this aisle, 15 ft. x 
36 ft. 8 in., has been screened off by a heavy wire-mesh 
partit10n to be used as a stor eroom. and adjoining it is a 
portable office, 12 ft. x I 5 ft. in size. 

Another portion of the 33-ft. ais le in the repair bay has 
been partitioned off fo r toilet facilities and heating plant. 
The partition walls a re of 6-in. hollow tile , providing a 
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Fond du Lac Avenue Carhouse-Construction Details of Repair Pits 

3 f t. above the top of th e rail. The platforms a r e built of 
r ¾-in. yellow pine supported on 3-in. x 4-in. stringer~.,. 
which in turn are bolted to 4-in. channel bents. As shown 
in th e illustration, these bents a re form ed of a single sec­
tion of 4-in. channel bolted to yellow pine stringers by wa)' 
of angles riveted to the base. The bents a re spaced at 
5 ft. and the supporting stringers rest directly on th e 

toilet room 14 ft. 6 in. x 29 ft. in s ize and a boi ler room 
13 ft. x 40 ft. in size. The floor of the boiler room as 
well as that of the coal bins is dropped 7 ft. below th e 
carhouse floor level. T his was don e in order to provide 
dra inage for the heating pipe system and to put th e boilers 
on the same level as the coal bins. The arrangement also 
permitted the reinforced concrete fl oor to be carried over 
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the coal bins, thus giving additional shop flo or space without 
lim iting the coal-storage capacity. Coal may be dumped 
into these bins from a car set on the north t rack 111 the 
general repair bay, through th ree 24-in. openings in the 
r ein forc ed concrete fl oor. 

The heating plant proper is of the vacuum-r eturn type 

cl ip attached to the bottom of each rolling door. The trol­
ley wire in the yard is span-wire construction. 

FIRE P ROTECTION 

A complete syst em of water mains for fire protection 
purposes has been in sta lled in the ca rhouse and storage 
yard. T he syst em normally depends on the city water 

Fond du Lac Avenue Carhouse-Exterior of Trainmen's Quarters 

with pipe coils mounted on th e building walls as well as on 
the wall s of the ca r pits. Two 50-hp hori zontal tubula r 
boilers compose the st eam gener ating plant. 

A r t ificial illumi nation is provided by 150-watt tungsten 
lamps swung by drop cords from the ceiling. T hese lamps 
are spaced at 20- ft. intervals longitudina lly w ith the build­
ing, and a row is provided directly over the cente r of eac h 
a isle. Ya rd illumination is obta ined from a number of 

supply, but to provid e for emergency cases a 50,000-gal. 
water supply tank is supported on a tower 90 ft. above the 
ground. Th is water tank is suppli ed from the city water 
mains and connected to the fire protection system by way of 
a check valve which opens whenever th e city pressure falls 
below the tank pressure, which is approximately 40 lb. 
per sq. in. 

Storage yard fi r e protection is obta ined by installing 

Fond du Lac Avenue Carhouse-Interior of Registf"y Room 

inclosed-arc b mps swung from brackets at the tops of the 
poles from which the trolley span wires a re supported. 

In the buildings wood trolley trough construction is used. 
P rovision is made for continuous trolley through the roll­
ing-steel door entrances by dead-ending it on either side 
of the building walls and closing the br eak by a V-shaped 

standard fire hydrants with U nderwriters' hose houses aud 
equipment at 125- ft. longitudinal intervals and 50- ft. trans­
verse intervals. F ire protec tion inside the carhouse is 
obtained by a complete a rrangement of dry sprinklers 
supported on the roof beams with outlets about 9 in. below 
the tops of the car windows. 
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TRAIN MEN'S CLUB ROO MS AND OFFICE BUlLIJI NG 
As a necessa ry a<lj unct to the genera l carhouse and stor­

age ya r<l layo ut, an attractive looking club house has been 
Lui lt fro nt ing on Fon<l du Lac Avenue, just nort h o f the 
no rth sto rage yard. T his bui ldin g is constru cted with 
13-in. brick walls on co ncrete fo undat ions, a gabled roof 
a nd the dim ensions are approximately 60 ft. x 1 j6 ft. 
lt conta ins a spacious tra inmen 's club room \\'ith adjoining 
toilet rooms an<l shower bath , a barber shop, a lun ch room 
an<l an office for the statio n clerk. 1\ n ad<lition to the 
rea r of the building, 23 ft. wi<le by 6-1- ft. long, pro vi<les 
space fo r the heating plant as well as a small office for the 
way depa rtment and a stable for the t rack repa ir wagon 
a nd horses. 

T he interior of the t rai nmen 's quarters is fini shed in 
11 atu ra l ye llow pine with concrete floors in the club room, 
to il et and shower ba ths an<l woo<len fl oors in the rest of 
the building. Liberal natural 1lluminatio11 is obta ined from 
the fi ve skylights in the roof in a<l<lition to t he win<lows 
in th e exte rior walls of the buil <l ing. A ll of the skylight s, 
excepting one containing a 20-in. globe-type venti lator and 
two 30-in . venti la tors, are install e<l in the h ip of the roof 
over th e t ra inmen 's club room. 

A rtificial illumination is obtained by a liberal installa­
t ion of 150-watt tungsten lamps in the t ra inmen's club 
room. IOC-watt lamps in the toilet an<l shower-bath rooms 
and lamps va ryin g from 25 watts to 150 watts in the other 
rooms in th e building. 

T he design of both the ca rhouse an<l club rooms was 
prepare<l by th e engineering <l epartment un<ler th e super ­
vision of R. H . Pinkley, enginee r of way and st ructures. 
and R. B. Stearns, vice-pr esident in charge o f interurban 
and stree t r a ilway operat ion of T he ~Tilwaukee E lectric 
Railway & Light Company. 

BLOCK SIGNAL MAINTENANCE NOTES ON THE 
ILLINOIS TRACTION SYSTEM 

A pproximately So miles of automatic block signals h ave 
been in operation on the Illinois Traction System since 
r91 J . The protected track includes six sections of con­
tinuous blocking ranging from 5.7 miles to 20 miles in 
length and eleven sections each conta ining two signals fo r 
curve protection. The equipment consists of about 160 
" style B" semaphore signals built by the U nion Switch & 
Signal Company, the design and construction detail s having 
been described in the ELECTRI c RAIL w A Y JOURNAL fo r 
June 24, 191 I. As about two year s have elapsed since th e 
fir st section w as put in operation, it is now possible to 
draw some conclusions as to the efficiency of this system 
as well as th e cost o f maint aining it. 

When operation was start e<l un<ler th ese block signals 
two sets of ma intenance men were assign ed to each di­
vision, one fo r t elephones and the other fo r signals. T hi s 
meant that two men covered practically the same t erritory 
on <lifferent classes of work, because the supervision of 
the t elephones and the signals came under two di ffe rent 
departments. The arrangement continued in effect from 
March, 191 I, until A pril , 191 2. At the latt er tim e the 
signal eng ineer r eceived charge of all the overhead lines 
and he combin ed the two departments, making one man re­
sponsible fo r both telephones and signals. A lthough the 
r esponsibility of each mainta iner was thus consider ably in­
c reased, the new plan has worked out very sati sfactorily 
and has greatly reduc ed the expense of mainta ining both 
classes of apparatus. 

In the signal an<l telephone maintenanc e organizat ion 
direct supervision over the men is obta ined through a 
supervisor or inspector, to whom the divi sion maint ainers 
r eport. The territory assigne<l to each maintainer varies 
somewhat in length, but is based on the principl e that the 
work on a mil e of telephone line is equivalent to that on 

one signal. The <livi sions cover from 108 to 150 miles of 
wire ur the equiva lent. I1westigation has sh<JWn that the 
amount uf time re<1uire<l to maintai n ,me automatic sig­
nal is somewhat less than for 1me mile of telephon e line. 

Reports are mail e<l <laily to th e signal eng ineer's of­
fi ce if no signal fai lur e has occurre<l. In case of a fai lure, 
ho we ver , an a<lditiunal report is sent expla ining, if pos­
sible, the reason for the fai lure, an<l what <lelay, if any, 
was occasioned in making repairs. From the commence­
ment of operation under thi s sys tem, the signal s have 
operate<l at 99.98 per cent effici ency. 

U nder the or iginal arrangement~ that is, wher e one 
telephone an<l one signal maintainer we re detailed to each 
<livision-the expense of maintenance per blade per month 

I LLINOIS TR ACTION SYSTEM SIGNAL DEPARTMENT 

Monthly R eport for January 1913 
N umber of signals . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . l 7 3 
Number o f movements ........................................ 258,07-+ 
Number of failures . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 109 

ri¥1~~:~ a~1!~!~ns_ ~~~~1'.~~ .::::::::::::::::::::::::::::::::::::: m 
M ovements per failure . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2,368 
l\Iovements per train stopped . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2,368 
Movements pe r min11te delayed . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 884 
P er cent perfect operation .................................... 99.960 
Failures chargeable t o: 

Signal department . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 9 
Bl ow n fu se . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 14 
D eiect ive apparatu s . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . t 
Track department ...................... .................. , . 
Power department . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 20 
Ov erhead department . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3 
Operating departm ent .................. ................... . . 
Broken wi re . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 6 
Dael bonding..... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 46 
Mi sce ll an eous .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2 

Creditable failures . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 8 
R emarks: 

Eight c reditable failures due t o trains in the block. 
Two broken-wire fa ilures caused by sleet. 

was approximately $4, and after the extra man ha<l been 
droppe<l from the <livision the cost was reduce<l to ap­
proximately $3 per bla<le per month. As soon as other 
contempla ted refinements in organization and in methods 
are made it is beli eve<l that the cost will be re<luced to 
about $2 per blade per month. T hese figures inclu<le the 
cost of tools , materi al and labor, the cost of labor alone 
being about 50 cents per blade per month. 

The largest single item to which signal fai lures may be 
attribute<l is the effect of bad bon<ls. \ Vhenever a bond 
failure occurs the signals controlled by the affected track 
circuit give fa lse in<lications, and to eliminate thi s trouble 
the Ill inois T raction System is at present engaged in com­
pletely r ebonding all signal territory. However, the fact 
tha t a signal failur e occurs whenever a bond fai ls prac­
tically proh ibits waste of propulsion energy through sig­
na'.ed te r r itory. It is estimat ed that the amount of energy 
save<l by the detection of defective bonds by the signals 
is mor e than the current consumption require<l fo r the 
signa l operation. 

COASTING RULES IN DENVER 

T he Denver Tram,vays, through Norman R ead, its elec­
trical engineer , makes the four following suggestions to its 
motormen for improving coasting records: 

I. Coast behind a lec1<ling car. Keep far enough behind 
so that a ll its stops will not cause you to stop. 

2. Coast to a passenger or bell stop. Throw off the 
power a few seconds before applying the brakes. 

3. Coast to a traffic stop. 
4. Coast to curves. Don't keep your power on till the 

very last mom ent. Uti li ze some of the stored-up energy 
in your car to ca rry you to the point where you should 
apply your brakes. 

During the last week of December , 1912, the installation 
of coasting recorders on a ll cars was completed. For the 
fi r st month of operation, January, 1913, the entire system 
averaged a saving of 24 per cent, with the four <livisions 
ranking as fo llows: South, 28.30 per cent; Central, 26.60 
pe r cent ; North , 21.46 per cent ; East, 20.08 per cent. 
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Experiences with Concrete Poles 
York State Railways 

by the New 

R egular l\Ianufacture of Several Standard Weights of Pole Is Now Carried On in the M odel Pole Yard of the Company, 

for Use in Syracuse and Utica-The Poles Are Giving Excellent Satisfaction-
D etails of l\fanufacture a.nd Specifications Are Given 

For the past three seasons concrete poles have been 
manufactured in Syracuse for trolley and transmission line 
work in that city and in U tica. The poles have proved so 
satisfactory that last year a plant was built at the East-

2-in. x 4-in. studding above and below. The chamfer of 
the pole corners is provided by strips of triangular cross­
section na iled in side the side planks. Pieces of round iron 
a re inserted wherever holes in the pole are required. The 

Location of Holes 

in Pole Top -l~~:::...:..:c..=:= 

For Brackt:t Pole place 

%"Hole here 4 ½'' below 

this Span Bolt Bole 

SectionB-B Secti on C-C Section D-D 

A 
2lJ s"Rod z,,' o"Rod C 16, o"Rod D 8 o Rod __ -.:....S•-'---'<=-1· 
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Concrete Poles in Syracuse-Arrangement of Reinforcing and Holes in Pole Top 

wood yards, having a capacity from ten to fift een poles 
a day. T he plant is carefully la id out to fac ilitate econ­
omy in handling and storage. It occupies an a rea 50 ft. 
x 300 ft. at one end of the company's materi al-receiving 
yard and is adjacen t to a steam ra ilroad over which poles 
can be shipped to distant points. A spur also connects it 
with the company 's tracks. A gantry crane o f 36-ft. span 
and equipped with a tripl ex hoi st of 3 tons capacity travels 
on rai ls the length of th e yard. T his improved crane 

NEW YORK STATE RAILWAYS, UTICA-SYRACUSE LI NES 

S PECIFICATIONS FO R FORMS FOR CONCRETE POLES 

This form to be bui lt of hard pine and chamfer str ips to be put on wit!, 
screws and finish ing nails. S ide cleats to be bolted. 

Chamfer strips t o be placed on side sections of form. Gain block placed 
on bottom section; if chamfer s trips come higher than gain block t w\l 
small str ips are to be placed on gain block as shown. ¼ ¼ 

Forms sh ould be oil ed before using inside and out wit h raw linseed oil. 
Holes through pole for bolts made by bla nk bolts, same size as hole, em­
bedded in concrete throu gh form and pull ed out two days afte r casting 
pole. 

Bolt s should be loosened by turning sl ightly six hours after pole is cast. 

NEW YORK STATE RAILWAYS, UTICA-SYRACUSE LINES 

INSTRl'CTIONS roR CAST I NG CONCRETE POLES 

Before casting poles otl form inside with a mixture of one part black 
oil and one part gasoline. This oiling to be done immediately before 
casting pole. 

The concrete mixture to be formed from one part cement, two parts 
sand and two parts stone, measurement to be made by volume. 

All stone used to be clean and free from loam or dirt. Thoroughly 
wet the stone 111 the pil e before mixing. 

Sand to be free from loam or di r t. Place the proper amount of sand 
on t he mixing board a nd spread out to a thickness of 4 in. On this sand 
place the cement a nd turn both three times, a ft er which apply the water 
and turn so that the mass i~ entirely wet. Spread ou t thi s mortar again 
in a 4-in, layer and dump the stone in another layer on top Turn the 
morta r and stone until mortar awl stone are thoroughly intermixed. The 
concrete mixture must not be left on the board long enough to reqmre 
r etempering, but should be placed in the forms at once. 

In placing the reinfo rcing rods great care 1ry1.;st be used properly to 
locate the same and maintain in the proper pos1t10n 

The time of removing of side forms and moving of pole to storage will 
vary with the weather. but in no case shall a pole be lifted un til n inety­
six hours have dapsed a ft e r casting. Aft er removal from the forms the 
pole shall be pamted with a mixture of one part cement a nd one part 
sand, the pole being wet before t he application of tr. is paint . 

R emember that a crack formed in a pole by handling t oo green cannot 
be healed. 

In the storage and shipping of noles 2-in. cleats must be placed between 
the separate horizont al layers of 'poles to allow a tt achment of clamps fo r 
handling. 

handles the concrete hopper and the poles both to the stor­
age and to the cars. 

The poles are cast in molds, like that shown in the illus­
tration, consisting of three 2-in. Geo rgia pine planks. The 
side planks a re clamped in position by means of notched 

gains are produced by blocks nailed in at the proper places. 
The concrete mixture consists of one part cement, two 
parts sand and two parts broken stone of ¾-in. to ¾-in. 
siz e. T he concrete is mixed by hand and transported in 
a hopper of I-ton capacity handled by the crane. 

Four standard sizes of poles are made at present as fol­
lows: one with 7-in. top, 30 ft. long, the standard trolley 

Concrete Poles in Syracuse-View of Form Ready for 
Concrete 

pole for city construction either bracket or span; one with 
7-in. top, 35 ft. long, for interurban work; one with 8-in. 
top, 30 ft. long, for heavy city construction, and one with 
8-in. top, 45 ft. long, fo r feeder lines. The reinforcement 
of these poles has been designed for maximum economy 
of steel on the basis of theoretical calculations and actual 
tests. 
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T he standard 7-in. x 30-ft. pole has the fo llowing re­
inforcing: twisted steel rods. placed about 1 in . from the 
surface--four ¾ in. x 29 ft. 6 in ., four ¼ in. x 23 ft. , 
four ¼ in. x 16 ft., and four ¼ 111. x 8 ft. T he details o f 

produced the specifications for building form s and the 
instructi ons fo r castin g pol es whi ch a re issued to th e work­
men in Llueprint fo rm. 

In the spring of 1911 some t es ts were conducted on the 

~~ - --- --30-- ------
, I $' 

• ;:: : k---- - ---6~10'-' -- ----r · - - •,,~,..,1.i-al -, -~~ -~ - -- 6' - --
- -------5!H{-'------: :p~ 

iii --- - ---6-' -- ---- - ...,., Ooe llclc 011 d t o.s1: cf fo rm 
i~~ 

lt. u r t1ld\: H n o\l,:d 

r----r.-,1-----'--- --- ---------..L,.-'-------, 

~~==============,;~ 
Bolt , fo r t:;1,llce 

0) LJ Side View Top Clamp LJ.; ..... ' f' 

,, ' 
"'-- - - 6--- ~ 

' ·~)Top lJlock, Top Vi ew 
a I 
'f 

Screw s 1 
I I I I I I 

rid±L 
L__J:r_ 

I 

I 
\ 

Top Block, Srde View I 

l---5~ 1---6~ 14 

I 
I 
I 
I 

I 
I 

! 

Hole th rough CCDI~; or 
Galo Ul ock fo r Ye Dolt 

( bhle \'lew ) 

""" 

k io be 
d to be 

of For 

! Ilolts 
I 

I llolto 
;./ v 

; I 

I 
I I 

I 
I 

I 
I 
I 

I 
I 
I 

' Lleet,-ic R11.Jo-u.M1.al' 
I 

Top View of Bottom Clamp 
Method o[ .\ta k ing Splice 

Concrete Poles in Syracuse- D etails of Construction of Wooden Forms 

D 
0 

this reinforcing are shown in the drawing on page 502. 
The poles with 8-in. tops hav e the same arrangement of 
rods, all ¾ in. instead of ¼ in. The longer poles have 
the rods lengthened at the top ends. The cost of th e 

30-ft. pole with 6-in. top which had been adopted tenta­
tively. In this test two poles were set about 38 ft. apart 
with a 15-in. rake. A ring of concrete was placed at the 
butt of each pole and at the ground line. A span wi re 
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Concrete Poles in Syracuse-Views of Derrick Wagon Used for I nstalling P oles 

standard pole is from $9.50 to $12 each, not including fixed 
charges on the plant. This cost is based on stone and sand 
a t $r a cubic yard, cement at $1.10 a barrel and labor at 
from 16 cents to 17¼ cent s an hour. On page 502 a re re-

was stretch ed between the top of the two poles and pulled 
up to a t ension of 1100 lb. Thi s initial pull produced a 
deflection of 3 in. Next a pla t form was suspended from 
th e span wire from point s corresponding to the center 
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lines of the two tracks and loaded to 1332 lb. On the 
r emoval of th is load a permanent set of 2¾ in. remained 
in the pole. T he same load was again applied and the 
span wire cut at the center. The pole th en retu rned prac­
tically to its original position. Last June this test was r e­
peated with the new standard pole with a 7-in. top, wi th 
the r esult that it showed sufficiently greater strength to 
warrant its adoption in place of th e lighter pole. T he new 
pole has a much greater area of steel at the ground line, 
where the older design gave indications of failure. 

It was found that success with concrete poles depended 
partly upon th e facilities provided for handling them. As 
the 30-ft. x 7-in . pole weighed 330 lb. and the large ones 
correspondingly more, the ordinary methods of erection 
were not applicable. The company originally used a port­
able derrick made from an old road sc raper to erect t he 
poles. From the experience thus obtained the derrick 
wagon shown in the -accompanying halftones was built 
in U tica for use during the season of 1913. 

FEEDING STREET INTERSECTIONS 

BY G. H . M'KELWAY, ENGINEER BROOKLYN RAPID TRANSIT 
SYSTEM 

It is an easy matter, so fa r as assuring continuity of cur­
rent supp ly is concern ed, to care properly for the feed ing 
of a street intersection where the only special work in­
stalled is a plain crossing. All that is required in that case 
is the installation of insulated crossings and, as the trolley 
wire wi ll not have to be cut to put them in, th ere will be no 
trouble from the stalling of cars on one line because the 
intersecting line happens to be dead. The only exception 
to this ru le would be to have a car roll in to a position 
across the crossing and stop there with it s troll ey pole on 
the dead wire. 

On the other hand, when connecting curves are incl uded 
in the special work such trouble cannot be avoided so 

F igs. 1, 2 and 3-Methods of Feeding Trolley Wires at 
Crossovers 

easily and cheaply. T he most usual way of feeding the 
more complicated intersect ion is to put plain uninsulated 
crossings in the troll ey wires and section insul ators in the 
main line wi r es of one of the lines on both sides of the 
intersection and outside of the curves. T his arrangement , 
shown in Fig. 1, is not ent irely satisfactory because, be­
ing fed entirely from one of the lines, if that line goes 
dead the crossing too must remain dead until the line 
is made alive. If the motormen on the cars of the li ve line 
crossing the dead one know that the other line is dead, 
they often can operate their cars across the spec ial work 
by running qui te fast on thei r own section and then coast­
ing across the dead portion. Many tim es, however , the 
fi rst notice that the motormen of the live line will have that 
the other one is out will be when one of their number 
starts across at th e normal speed and th is proves too slow 
to enable the car to roll across afte r it has lost its power. 
T he result will be that both lines will be blocked. 

One way to avoid this trouble is to install insulated cross­
ings where the straight troll ey wires cross and also to place 
circuit-breakers in the connecting curves. T his arrange­
ment, as shown in Fig. 2, makes imp ossible the blocking of 

both lines if power is off on only one of them unl ess a car 
should be stalled directly across the track of the inter sect­
ing line. I t therefore gives the same freedom of operation 
as a crossi ng without connecting curves if wired with in­
sul ated crossings. T he only disadvantage of the a rrange­
ment is confi ned to the use in the curves of the section in­
su lators, which are a cause fo r increased trouble not only 
owing to the troll ey poles of the ca rs leaving the wire and 
so hindering operation but also because of the resulting 
pounding that the overhead work receives when the poles 
do leave the wire. T his drawback can, however , be 
largely overcome by careful location and setting of the 
ci rcui t-breake rs. 

Although it is qui te unusual to have one line blocked 
because a car of another one has become stalled on the 
crossing, this possibility can be prevented by the layout 
shown in F ig. 3. Here section insula tor s are install ed in 
all four of the main line wires outside of the special work, 
thus insulat ing it from both of the inter secting lines. A 
double-throw switch is provided, however, with connections 
running to the feede rs or t rolley wires on both of the 
streets. By this means the special work can be cleared 
from the dead feede r and thrown over on to the live one 
at any t ime. 

A double-throw switch should always be employed, be­
cause if two . single-throw switches ar e used in its place 
there is always the possibility of both being closed at the 
same time, thereby putting the two feeders into multiple, 
which, if both feeder s a re alive, may be undesirable. How­
ever, if one is grounded and dead and the other thrown in 
before the intersection is cleared from the first, the supply 
of current from th e second will do no good so far as mov­
ing cars is concerned and may make more trouble. 

T he only disadvantage of this last arrangement, aside 
from its greater cost and the necessity of caring for four 
ci rcuit-breakers in addition to the uninsulated crossings, 
is that when the line feed ing the crossing goes dead the 
whole special work is killed, thus affec ting both lines, 
and remains so until the switch is thrown over. At any 
rate, if the motormen and condu ctors as well as the in­
spectors have been instructed how to operate the switch 
and it is placed in an accessible position, the delay should 
he only fo r a moment. Where an efficient and intelligent 
class of men operate the ca rs, the third arrangement 
should be the most sati sfactory of the three, at least from 
the standpoint of the transportation department. 

SUCCESS OF ONE-MAN NEAR-SIDE CAR AT LOCKPORT 

On Feb. 9 a numb er o f one-man near-side cars were put 
into operat ion on the L ockport line of the International · 
Railway Company. This type of car was described in the 
Oct. 5, 1912, issue of the E LECTRIC RAILWAY JOURNAL. 
T he car is 30 ft. 7¼ in. long over platforms and its seating 
capacity is th irty-s ix. Like the larger two-man near-side 
ca rs used by the same comp any in Buffalo it is equipped with 
the Dayton fa re recorder. This is an important element 
in the operation, fo r by its use the motorman is relieved of 
practica lly all cl erical work. 

During the first week's operation the increase in gross 
rece ipts was 39 per cent. The road is operating with twelve 
conductors fewer than befor e and even without the increase 
in gross receipts it is expected that the new cars will pay 
a good r eturn on the investment. The increased receipts are 
accounted for by the better service possible with the new 
cars. No material increase in the length of stops is notice­
able. The additional time required for the motormen to 
coll ect fares is made up for by the condition that they are 
not obliged to wait for bell signals but start their cars im­
mediately a ft er the passengers have boarded. The favor­
able showing of the fir st week has been maintained since 
and the management is greatly pleased with the results of 
the experiment. 
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Meeting of the Keystone Railway Club 
Papers \Vere Read on Electric Hailway l\lanagement and Parks; a BlaL·kboard Talk Was Given on ::\Iotor T esting, and 

the Question Box Was Discu:,sed 

The fifth meeting of the Keystone Railway Club was 
held at the Hotel \Valton, P hiladelphia , Pa., on the even­
ing of March IO and the morning and afternoon of March 
I I. T he routine business was transacted at the evening 
session. 

ELECTRIC RAILWAY MANAGEMENT AND PA RK BUSINESS 

The first order of business on March I I was the paper 
on "Electric Railway Management," by \!Vi lliam H. 
H eindl e, general manager Wilmington ( Del.) & P hiladel­
phia Traction Company, which is published in abstract 
elsewhere in this issue. Mr. ll eindl e's paper was actively 
disc ussed, particularly as to passes. Most of the delegates 
said that they had, with advantage, aboli shed passes for 
outsiders. 

C. F. Crane, superintendent Eastern Pennsylvani a Rail­
ways Company, l 'ottsville, Pa., then read his pa per on 
"Parks and Their Transportation Problems," which is 
abstracted elsewhere in this issue. In discussing this paper, 
F. M. Davis, Harrisburg, took except ion to Mr. Crane's 
strictures on free attractions. For the last two years hi s 
park had had balloon ascensions at a cost of $175 a week 
with the result that the daily travel increased from 2500 

to 5000 and the weekly travel from 1200 to 20,000. Of 
course, the company's other attracti011s, such as the merry­
go-rouncl, figure-eight coaster and th e theater, benefited in 
proportion. Fireworks also g reatly increased the evening 
attendance. As booking conditions had been gr eatly im­
proved in recent years, the railway manager could obtain 
his attractions at the same prices as any r egul a r theatrical 
man. He approved th e idea of a park theater circuit, but 
one must not overlook th e fact that the tastes of the public 
differ in various localities. 

C. F. Crane, A ltoona, said that about six years ago his 
company had leased its park on a percentage basis to an 
amusement company, thereby relieving itself of much an­
noyance. However, the maintenance and order of the park 
were still in the hands of the company. The company -also 
provided the band. No matter who supplied th e attractions, 
the railroad would still be held responsibl e by the public 
for the attractiveness and order of the park. 

Mr. Heinclle thought that most of the street railways 
would be better off without parks. He was sorry that hi s 
company had a park at Wilmington. It was a fact that 
nine-tenths of the parks really were like circuses and had 
to be treated as such. 

Mr. Davis remarked that Mr. Heinclle's idea was right 
in most cases. The Harrisburg company's park, however, 
was ideally located as it was within a five-cent zone from 
each direction and furthermore was located on a line which 
had all-year travel. As to extra cars, he was also favor­
ably situated in that connection because his company used 
for park service the additional rolling stock which it needed 
for its rush-hour travel between Steelton and Harrisburg. 

MOTOR TESTING, QUESTION BOX, ETC. 

The next speaker was Harry \V. Branson, Philadelphia, 
who gave a blackboard talk on motor testing and trouble 
finding. 

Following Mr. Branson's talk, an active discussion arose 
on the slotting of commutators. Vv. J. J eandron, New 
York, said that some companies had poor results from 
slotted commutators because they slotted them too deep. 
The cut should not be more than the thickness of mica, 
say 1/32 in. Slotting permitted the use of brushes of 
higher current-carrying capacity and the removal of mica 
reduced voltage losses. Probably 90 per cent of brush troubl e 
was caused by too much tension. He recommended for 

>, lotted commutators a general max imum of 4,½ lb. and 
believed that it was possible to go clown to 3 lb. One 
fau lt of the operator was to use a brush 2¾ in. instead of 
I¾ in. long. ln th e longer brush the effect of continued 
side wear would cause a rcs between the brush and its 
holder. 

At the conclm,ion of the morning session it was an­
nouncccl that J. G. Daukat had tendered his resignation as 
sec retary owing to the increased wo rk placed upon him as 
superintendent of equipment for the Lehigh Valley Transit 
Company. R. J. Pike, purchasing agent L ehigh Vall ey 
Transit Company, was chosen as his successor. It was also 
cleciclecl to hold th e next meeting of the club during the 
month of June a t Yo rk . At I :30 an adjournment was 
taken for luncheon. 

During luncheon \V. E. H arrington, Philadelphia, intro­
duced H. 1-I. Adams, engineer Ford, Bacon & Davis, New 
York, as one who had been a pioneer in bringing electric 
ra ilway car maintenance to a high standard. l\lr. Adams 
then made a brief address in which he pointed out how an 
organization like the Keystone Railway Club could supple­
ment the work of the American Electric Railway Associa­
tion. 

The Question Box discussion began ,vith Question 22, 

relative to life of ca r axles. The discussion developed the 
fact that severa l delegates were not fully sa tisfied that 
heat-trea tecl axles had r eached the desired point of relia­
bility, as they had experienced breaks with such axles. 

]. G. Baukat, A llent own, said that the Pennsylvania Rail­
road changed its axles from passenger to freight service 
after three years. He had had practically new axles break 
in the same place as axles which had been in service for 
nine or ten years. Most axles broke next to the wheel and 
generally near a tight fit. Mr. Hill, American Brake Shoe 
& Foundry Company, discussed the whitewashing method 
of the Interborough Rapid Transit Co mpany, i'\ew York, 
for de termining the location of cracks, and J. G. Cooley, 
Standard Roller Bearing Company, gave a blackboard 
demonstration of axle breakage. 

A . Stucki, Pittsburgh. did not belieYe that a mi :eage limit 
would help to avoid cracked axles. First of all one must 
be certain that th e fib er stresses in the axles were kept to 
a mm1mum. H e had seen enough of treating carbon steel 
to realize that a heat-t reated axle must come. Improve­
ment could also be atta ined by using an alloy steel such as 
vanadium which could take great dynamic punishment. 

Questions 23, 24 and 27, re lating to inside-hung brake 
rigging, use of brake beams and brake power, were an­
swered in deta il by \ V. G. Kaylor, Westinghouse Traction 
Brake Company. He pointed out that if inside-hung brake 
rigging was properly designed it was much better than 
outside-hung rigging, but it was necessary to give more 
thought to its design in order to make it adj us table. Inside­
hung brakeshoes used with a fairly long wheelbase were 
released separately without release springs, whereas outside­
hung shoes did require them. A r elease spring on a brake­
beam was a lways undesirable. for with the wear of shoes 
and wheels its tension almost invariably increased, oft en 
to such an extent as to affect seriously the effic iency of the 
brake. Brakeshoes were held in better alignment with the 
wheel when mount ed on a brakebeam, and the use of the 
brakebeam with inside-hung brakes a lso permitted the em­
ployment of a single lever at the center of the beam so that 
the braking power was evenly distributed. As to braking 
power, he beli eved that for int erurban service a maximum 
of 100 per cent should be obtainable with full service appli-
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cation of 50 lb. in the brake cylinders, but this braking 
power should be increased to 130 per cent in an emergency 
application. In city serv ice under average conditions a 
maximum braking power of mo per cent was as great as 
was desi rable. 

Mr. Baukat, referring to a visit to Columbus, Ohio, said 
that he had found that the Columbus company, which had 
the low brakeshoe cost of 30 cents per moo car miles, used 
brakebeams on 75 per cent of its trucks with both inside­
hung and outside-hung brake rigging. He had almost de­
cided to adopt brakebeams entirely. 

Question 25, on field testing, was not discussed, as it was 
announced that the ELECTRIC RAILWAY JouRNAL for March 
r 5 would contain a description of the Brooklyn Rapid Tran­
sit Company's equipm ent fo r thi s purpose. 

\ V. H. Rushton, Altoona, said that on a number of hi s 
interurban cars weighing 44,000 lb. light the braking power 
was 144 per cent. The first troubl e was with the brake­
beams, which had to be st rengthened, and the body bolsters 
also had a tendency to tilt. He had expected much trouble 
from flat wheels and higher brakesho e cost, but these dis­
advantages had not fo llowed. He die! not consider it g-oocl 
mechanical practice to exceed mo per cent in braking 
power, but it had been done to meet transportation re­
quirements. 

Question 26, on electric welding, was th en discussed. 
Mr. Branson said that the Philadelphia Rapid T ransit Com­
pany had begun electric weldi ng some nine years . ago. 
He did not know just how economical it was in comparison 
with other methods, as no record was kept on the amount of 
electrical energy used, but he die! know that it had cut 
down th e blacksmith labor from twenty to seven men. 

In reply to A. F. Rexroth , Harrisburg, Mr. Baukat said 
that th e oxy-acetylene welding might be cheaper than elec­
tric welding but it was not so convenient because the gas 
and auxi liary appliances were not readily obtained like 
electric current. 

Mr. Stucki stated that he would not recommend electric 
welding for brake rods or other parts which are subj ect to 
g reat st resses. He had also used oxy-acetylene, but found 
that it was cost li er than electri city. In one case the cost 
for electric welding was $4, as compared with $7 for oxy­
acetylene. 

President Gould, Reading, said that his oxy-acetylene 
welding of a rmature shafts had not proved success ful, as 
they broke at the point where the weld had been made, but 
three shafts electrically welded three yea rs ago were still 
in service. 

T he meeting was then adjourned. 

A TALE OF TWO CITIES 

BY WILLIAJ\I A. HEINDLE, GENERA L SUPERINTENDENT WILM­
INGTON & PHILADELPHIA TRACTION COMPANY 

Unlike Dickens' "A Tale of Two Citi es,'' I propose to 
relate, not a story of intrigue or conspi r acy, but events 
which occurr ed within the past few yea rs in the manage­
ment of the street r ai lway systems in two cities not far 
from here. T he population of city "A" was, roughly, 
double that of city "B." As the combined population ap­
proximates but 135,000, troll ey operations were on a mod­
erat e basis. 

The trolley lines of each city were formerly operated 
under separate local managements but controll ed by the 
same ownership. System "B" operated a through line of 
cars to the railroad center in system "A." The lines of 
both systems had reached th e age in which wea r and tear 
great ly overba lanced much needed maintenance. 

In 1910 new interests assumed control, facing the prob­
lem of building up the properties both physically and finan­
cially. T hey were at once besieged with numerous com­
plaints and suggestions for better service. A careful sur-

vey of conditions was made, a program of work and ex­
penditures mapped out in advance and authorization given 
the manager to proceed at once with the most urgent im­
provements. From the start two rules were laid down as 
necessary to success-first, the public must receive cour­
teous treatment ; second, good service must be given. 

Some of the cars were very old, and the replacement of 
many older motor s by modern machines was carried out. 
Standardizat ion of other parts, such as brake rigging, 
brakeshoes, wheels, etc., went into effect as rapidly as pos­
sibl e. Changes in shops and in the working conditions 
of shop and ·carhouse men and th e installation of efficient 
heating plants, lockers, improved lighting and regular 
cleaning of carhouses and shops quickly resulted in greater 
effici ency from the men and equipment. The three "R's" 
of ro lling stock-namely, water, paint and varnish-helped 
to better th e appea r ance of the car bodies. The request to 
change from longitudinal to cross seats on cars operating 
on the 20-mi le suburban line was heeded and the patrons 
g reatly pleased. To meet th e need for new cars, the semi­
convertible type suitable for all year operation was se­
lected after careful consideration. The cars had large 
platforms without the prepayment feature, but the design 
was such that thi s could be added if found desirable. The 
new cars were spaced on the principal lines, and public 
comment was very encouraging. 

\;Vhile the program as outlined above was in progress, 
new joints were installed and th e best spec ial track work 
obtai nab'.e was purchased invariably. Sample sections of 
high T-rail const ruction were built and contrasted with 
tram and grooved- girder types to demonstrate that the 
objections to it by the city officials were unfounded, at 
least for certain locations. 

T he chief problems were to instil loyalty into the em­
ployees, to encourage all to co-operate toward the general 
good, to make the fo rmer separate city divisions act as a 
unit under the same management, and finally to win public 
favo r through good service. The new operators first made 
known that merit alone ma rked the man ; there were to be 
no favorites. Particular care was exercised in selecting 
new men ; g reat attention was g iven to their training, and 
a small school of instruction was added for training re­
crui ts. A weekly bulletin was issued treating on live topics, 
and a word of praise her e and of condemnation there was 
aclclressecl to the trainmen. Each week the total number 
of accidents was recorded with short comment on their 
causes and remedies. 

An employees· reli ef association was organized with 
customa ry clues. sick and death benefits, and club rooms for 
the men were established on a small scale. An annual 
field day at the company's park with sports and games be­
tween individual s and divisions was inaugurated. Gun 
clubs were fo rmed, match shoots were held and general 
good fe eling was soon found to prevail. 

All employees had th e fact impressed upon them that 
they held important positions worthy of their best atten­
tion, that the company employing them was a public serv­
ant in the fullest sense of the word, and that the public 
~xpected courteous treatment on their part. 

In the treatment of the public all suggestions or com­
plaints received investigation, and courteous replies were 
always made. Often calls were made in person by the 
manager or his ass istants. The pass privilege was abol­
ished, newspapers received all news of interest and no 
part was taken in politics. The orders of municipal bodies 
received prompt attention, without, however, waiving the 
company's rights in the matter. 

When demands were made for more service on a par­
ticular line the total number of passengers hauled on each 
trip as shown on conductors' trip sheets, or by actual count, 
was plotted on cross-section paper, this curve indicating 
the true conditions at a glance. Across this curve a line 
was drawn to represent the seating capacity of a car. These 



MARCH 15, 1913.] ELECTRI C RAILWAY J OURNAL 

curves proved valuable in discussing the questi on of se rv­
ice with t he parties interested and indicated very fo rcibly 
what could be accomplished by shortening the headway 
during the rush hours as against the use of trippers. By 
working a long th ese lines improved ser vice was possible 
with but a small increase in the total number of ca r 
hours, and the fr iendly feeling o f th e public which fi nally 
wa s brough t into being was exempli fi ed by the of ten re­
peated remark that th e schedule was so perfect that clocks 
could be regulated by it. 

P ARK MANAGEMENT A N D ITS T RANSPORT A ­
TIO N PRO BLEMS 

BY C. F . CRANE, SUPERIN TE N DENT OF RA ILW AYS EASTER N 

PE NNS YLVANIA RA I LWAYS 

A few yea rs ago summer elect r ic parks came into ex ist­
ence and were fath ered principally by electri c railways fur 
the sole pu rpose of crea tin g tra ffi c. T hey did crea te quit e 
an increase , but, unfortunately, it seems to be the h istory 
of parks catering to a population of roo.ooo or k s~ that in 
the course of a few years public interest in each part icular 
park seems to di e out. The ra il road manage r is genera lly 
a t a loss to keep this public inter est ali ve, and in order to 
make h is park appear profitabl e he may resort to what is 
termed "bookkeeping jugglery.'' 

Unless the property is la rge enough to employ a pa rk 
manager , his dut ies genera lly fa ll on a rai lroad operating 
official, so that a fter yea rs of study and experience in 
operat ing rai lroads this person find s himself called upon to 
be practically an amusement expert. I t is gradually dawn­
ing on the electric ra il way managers that , instead of oper­
ating a park in this man ner, it would be much better to 
lease the entire pa rk grounds and privi leges outright' to an 
amusement company. Such a company should be divorced 
entirely from the elec t ric rai lway, which could then devote 
its labor and studies solely to the profi table transportation 
of pa rk passengers, its legitimate business, whil e th e re­
sponsibility of amusing the public would be placed direct ly 
in the hands of people tra ined fo r such purposes. I might 
further suggest that th e electric rai lways go a step fa rth er 
and w ork toward the creation of a park amusement com­
pany composed of practical amusement men who would 
lease the park grounds and privil eges on long terms and 
mainta in an amusement park ci rcuit similar to the many 
success ful theater circuits now in being. If you r local 
theater is part of a ci rcui t, why not your pa rk ? 

Take your th eater pr ivilege, fo r instance. The average 
electric ra ilway offi cial will book his att ractions th rough a 
booking agent and generally will pay a h igher rate for acts 
than a professional amusement man. Often the railroad 
man fin ds himself in this position: A new show h as ar­
rived at hi s park and r ehearses. I t is to open on Monday 
even ing and wi ll probably consist of fo ur or fi ve vaudevill e 

· acts, with moving pictures, or possibly an illust rat ed song, 
between. The man who is thoroughly competent to operate 
a r a ilway must now attempt the role of crit ic fo r his park 
patrons. During the course of th e per fo rmance he may 
fee l that something is wrong, but nine times out of ten he 
has not had th e dramatic t raining to enable him to dete r­
mine th e real source of t rouble w ith any degree of accu­
racy. On the other hand, a p ractical theatrical man might 
be able to produce a first-class show from the same mate­
rials merely by rearranging the orde r of the acts and elimi­
nating some obj ectionable fea tures. 

One of the gr ea test leaks in pa rk oper ation is the free 
attraction. For some r eason or other in years gone by the 
electric railway offici als imagined th at they must give a 
free attraction. E vidently they obta ined th is notion from 
the circus method o f g iving a " free open-a ir per fo rmance 
immediately befor e the big show starts"; but a summer 

park is entirely different from a circus. \ Vith the increased 
cost per mi le of carryin g a passenger and the con stant 
tendency tu lengthen the di stance a passenger is carried for 
a 5-cent fa re, only a very small ma rgin is left fo r a free 
at t raction. 'vVe will assume that 60 per cent of th e gross 
fa re receipts a re required fo r operating expenses. T his 
would be 3 cents out of your 5-cent fare. On a llowing 
I cent for fi xed charges, you would have lef t approx imately 
1 cent profit per passenger. If you g ive a free a ttract ion 
that cost s you $50 a clay, you would necessarily be obliged 
to handle 5000 passenger s eve ry day just to pay fo r th is 
fea ture. This fi rst 5000 passenger s would be handl ed at 
pract ically a tota l loss and wi th no margin of r eserve to 
cover th e greater liabi lity fo r accidents due to the use of 
open ca rs and inexper ienced extra s. H ence one of the 
problems a pa rk manager should study most thoroughly is 
tha t of placing each and every att ract ion in hi s pa rk upon 
a self-sustai ning and, if possible, upon a profitable basis. 
T his end would naturally be the sole a im of the amusement 
company which leased your pa rk property and pr ivileges 
outright. T hus each operator , the ra ilway company and 
the amusement purv eyor , would be in the best position to 
earn a profi t fro m its own legitimate business. 

A noth er problem of the smaller compani es is the sati s­
fac tory handling of pa rk traffic . If the park is in territory 
serving working people, it necessa rily becomes an evening 
reso rt. Consequently, ex tra cars a re required in the even­
ing. For a period of one and one-half to two hours th e 
people travel to the park. A fter the performance and 
dances, there must be available enough equipment to handle 
the tra ffi c on the home trip in less t ime than it took to 
transport th e people to the park earlier in the evening. If 
th e company has ten extra cars stor ed up waiting for the 
rush t r ip home, it necessarily loses ten car hours' service, 
or twenty hours' plat fo rm t ime, for each hour th e ca rs a re 
stor ed up. 

A nother serious problem is to have the park located on a 
division tha t is operated only during the summer. T he 
ra ilway manager fi nds himself called upon to operate some 
sort of a schedule for a few weeks before he opens hi s 
pa rk, if the w eath er is pleasant aft er a winter siege. Gen­
erally , this schedule barely pays fo r axle grease. To console 
h imself for the loss, th e manager tries to plac e a value on 
it in assuming that he is pleasing the public. \ Vhen he 
closes down the pa rk, generally L abor Day week. afte r , 
say, n5 days' opera ti on with good and bad weath er, he 
stil finds tha t some sor t of an unprofit ab le schedule must 
be operat ed until th e weather becomes too cold for outdoor 
excursions. These losses would be avoided if th e park was 
located on one o f th e suburban or in te ru rban div isions 
where a sch edule is mainta ined by the company all the year 
round as a matt er of course. 

In conclusion, do not lose track of th e fact that your park 
season may be of JOO or II5 days ' durat ion, duri,ng which 
time you may carry a greater number of people than for 
any corresponding period during th e rest of the year ; but, to 
offset th is, you must mainta in your park properti es, carry 
expensive bui lding insuranc e and pay inter est on your in­
vestment in parks and summer ca rs. H enc e the question 
of eliminating the park property on a numbe r of roads 
might be ser iously consider ed. I t is the day-to-day travel 
fo r 365 days of th e year that the ra ilroad man ager most 
desires. I believe in creating and developing such day-to­
day t ravel by co-operating with th e local business men 's 
associa tions and boa rds of t rade with a view of increasing 
the number of manu fac turing int erests in each locality, 
and thereby increasing th e traffic from the transportation 
of work in g people and shoppers. The same amount of 
money that you now exp end to induce IOoo additional peo­
ple to travel t o your park would bring in far more revenue 
at the end of the yea r if it was expended car efully along 
these co-operative lines of creating every-day-in-the-year 
t ravel. 
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ANNUAL MEETING OF ILLINOIS ELECTRIC RAILWAYS 
ASSOCIATION 

T he postponed annual Janua ry meeting of the Illinois 
E lectric Railways Associat ion was held on l\farch 7 at the 
La Salle H otel, Chicago. T his meeting was unusually 
well attended, practically all member companies being 
r epresented. T he morn ing session opened with E. C. Faber, 
the president, pr esiding, and, fo llowing an announcement 
that the association would give a "get togeth er" luncheon 
at the noon hour, the secretary proceeded with the roll call 
and th e minutes of the last meeting. 

COMM ITTEE REPORTS 

The next subject in th e regular order of business was th e 
report of the vari ous standing committees. 

F rank E. J ohnson, Ohio Brass Company, reported, as 
chairman of the member ship committ ee, an increase of 40 
per cent in the member ship fo r the second year of this as­
sociation 's existence. Secretary F lenner report ed for G. W . 
Quackenbush, chairman of the t r affic committ ee, on the 
adoption of an int erchangeable coupon ticket. H e said that 
the t icket had been accepted as to fo rm and each company 
has fi led its concurrence in the ta riff. Copies of th ese con­
currences as well as the tariff have also been fi led with the 
Intersta te Commerc e Commission. T he int er changeable 
coupon ticket would be r eady fo r delivery in time for gen­
eral use by April IO . T he chairman of the traffic commit­
tee will furni sh r equisition blanks fo r coupon ticket stock to 
each of the member companies and will issue tickets in ac­
cordance with these requests, keeping a record of their dis­
tribution. 

A report of the signal committee was ma de by its chair­
man, J ohn L eisenring. It included a written desc ript ion of 
the S immen signal system as installed on th e Greensburg 
divi sion of the Indianapolis & Cincinn at i T ract ion Com­
pany. Mr. L eisenring called a ttention to the proposed set 
of rul es for construction, r econstruction and maint enance 
of inter locking plants which was being prepared by the rail­
road commissions of Illinois, Indiana and Wisconsin. He 
said a letter had been issued by the engineer of the Illinois 
Rai lroad and Warehouse Commission r equesting the signal 
engineers of the different roads in these three sta tes to ap­
pear before a joint meet ing of the three commissions held 
in Springfield, Ill. , to discuss th e proposed ru les. Signal 
engineer s from twenty-five differ ent railroads attended this 
joint meet ing, and in conclusion it was decided to continue 
the hearing unt il the roads could have sufficient time to 
prepare their obj ect ions. F ollowing the hea r ing, the signal 
engin eers appointed a committee to prepare a set of ob­
j ections to the proposed rules. Mr. L eisenring advi sed th at 
a number of r equirement s in them should be opposed vigor­
ously by all roads operating and maintaining in te rlocking 
plants. T he pr incipal objections are to the amount of pro­
tection r equ ired at th ese plants as well as the location of 
the signals. H. E . Chubbuck suggested that the standing 
signal committee be requested to att end the fin al hearing 
before the Railroad and \Varehouse Commission, which is 
to be held in Chicago in the near fu tu r e. B. J. Fallon , en­
gineer maintenance of the elevated ra il roads of Chicago, 
was r equested to assist the signal commit tee in it s work. 

Chairman F. G. Buffe of the committee on publicity 
stated that hi s committee was hav ing excellent success in 
obtaining al l kinds of newspaper publicity throughout the 
State. A t the conclusion of this report the pr esident urged 
this committ ee to proceed with the stat istical in fo rmation so 
that it could be used to impress the new publi c utility com­
mission with th e importance of thi s industry in Illinois. Mr. 
Chubbuck urged th at a large delegation meet the new com­
mission at the fir st opportunity, as well as the various House 
and Senate committees considering bill s affectin g electric 
ra ilways. The secretary was inst ructed to write each of 
the member companies in case one of th ese committees de-

sired the appear ance of r epresentatives to discuss a particu­
lar bill. 

F ollowing the completion of report s from the different 
standing committees, President E dwin C. F aber, general 
manager Chicago, Aurora & Elgin Railroad, r ead the an­
nual address of the president to the association, as follows~ 

P RESIDENT'S A N NUAL ADDRESS 

"A brief survey of the work done in this organization 
during th e past two years reveals the fact th at the Illinois 
E lectric Railways Association has already much more than 
justified its existence, and that its purposes and aims have 
been demonstrated as capable of successful accomplishment. 
I think we may look with consider able satisfaction on the 
progress made by our association in so short a time. 
Necessar ily the first yea r of our association 's life was de­
voted chiefly to organization and the working out of those 
details necessary to secure a con tinued existence. Yet at 
the very begin ning important qu estions thrust themselves 
forward- questions and problems that could be met most 
successfu lly by the concer ted action of th e association. 

"Matter s affecting the common interests and welfare of 
our members have been brought up, investigated and in 
some instances settled to their mutual advant age. The co­
ordinated interests of the various properti es which consti­
tute our membership and the increasing complexity of th eir 
relations to the State and the various municipalities demon­
strate with ever-growing insistency the necessity of unified 
action to conserve their welfare. 

" Since our associat ion has been organized laws have 
been passed affect ing the rai lroad inter ests of th e:: State. 
During the pendency of these enactments your executive 
committee was act ive and on the g round at various times, 
observant of the interests of the member s and alert to 
secure for the ra ilways the best consideration obtainab' e. 
T he committee's efforts and watchfulness undoubtedly ob­
tained beneficial results that would otherwise have been lost. 

"Besides the concrete examples of good work done by the 
committee along these lines, an important and influential 
attainment may be found in the recogniti on its work has 
gained fo r electric ra ilroads before legislative committ ees 
and th e State commission. T h is will be of incr easing-value 
to the int er ests represent ed by thi s association. It will 
eventua~ly r esult in establishing the true status of th e elec­
tr ic rai lways of this State. It will secure recognition be­
fo re the legislative bodies and commiss ions commensura te 
with their importance among the industries of th e State. 

" Short lv afte r the recent State election Mr. Chubbuck 
and mysei f, repr esenting the association, had a most satis­
facto ry interview wi th the Governor-elect. At th at meet­
ing the a ffairs of the electric railways of Illinois were dis­
cussed and th e important position they occupy in the in­
dustria l life nf the State was impressed upon him. As a 
result of thi s con fe r ence we secured the assurance that 
our int erests will be properly considered by th e executive 
departm ent dur ing th e present administration. 

" I t has been a matt er of common knowl edge that hitherto 
steam roads have been reluctant to give electric roads any 
r ecognit ion or accord to them the right s to which they are 
entit led as common carri ers. In this fi eld a new light is 
dawnin g and electric roads are coming into their own. 
Steam roads ar e generally showing a disposition to treat 
with us and ent er into fri endly and reciprocal r elations, in 
some instances taking the initiative in seeking to promote 
an alliance fo r the development of interchange business, 
physical connections, etc. The steam road organizations 
also are opening th eir doors to us. At least two of our 
member compani es have been admitted recently to the per 
diem rules agreement , which carries with it membership in 
the American Railway A ssociation and th e Master Car 
Builders' Association. They are also inviting us to co­
operat e with them in organiz ations designed to promote the 
welfare and protect the interests of both classes of rail­
roads. 



M ARCH 15, 1913. ] ELECTRIC RAILWAY J OURNAL 

''A short t ime ago the princi r)al steam roads of the Centra l 
S tates organi zed fo r th e purpose of anticipati ng and safe­
g uarding aga inst un favo rable legislati on in var ious s tates. 
E lectri c r a ilways were invited to co-opera te in th is move­
ment , and the executive committee of this associa tion was 
represented at the initi al meeting held a t Chi cago ea rly th is 
w inter . Some of our members have jo ined hands w ith the 
steam roads in this organi zation and others will no doubt 
do likewise. 

"The initia tive taken by this associati on last October in 
subscribing to membership in the A merican A ssociati on and 
in establishing headquarters at the convent ion hall at the 
las t annual meeting cr eated a new departure. I t has re­
sulted in the A merican Association fo rmulating a plan to 
bring into closer r elations with th at body all the sect ional 
associations of the country. 

"T he work done by other standin g committees has been 
no less import ant and success fu l. T he traffic commit tee h as 
labored fa ith fu lly w ith many quest ions and produced im­
portant r esults, such as th e adopti on o f an int erchangeable 
coupon ticket, a secti onal map of the elect ric ra ilways of 
this and adjoining states, join t fre ight rates, etc. The 
signal committee's r eport, whi ch has been prin ted by th e 
assoc iati on and distributed, is a notable ach ievement, em­
bodying a vast amount of invest igation, stati stical data and 
scientific in fo rmation on the subj ect. T h is work will prove 
a valuable guide and most helpful to all our ra ilway mem­
bers in their considerati on of th is hi ghly important element 
in ra ilway operati on . T he membership committee should 
r eceive the highest pra ise for its active and successfu l work 
during the past year . ·The success of our associat ion is due 
in no small part to it s earnest and efficient endeavor. 
Twelve new members were admitt ed this year , and more 
would have been added had thi s committ ee not deemed it 
prudent for cert a in r easons to slacken it s effo rts toward' th e 
end of the year. 

" In addition to that which has been outlined, th e educa­
tional side has been strongly featured. T he program com­
mittee has placed before our meetings many meritorious 
papers, in the preparation of which various members have 
responded in a most praiseworthy manner. vVith two or 
three exceptions, all the papers read befor e thi s body h ave 
been prepared by our own members. By the literary ex­
cellence and learning displayed these papers r eveal the 
fact that we have among us many men of high att a inment 
in their respective lines- men qualified to give thi s as­
sociation a char acter and standing second to none. 

" In view of what we have already done, in the light of 
the ach ievements of our bri ef ca reer as an organ ization, 
can we not safely predict more notable successes, gr eater 
a ccomplishment , more good, in the futur e ? Busy as we 
a ll a re in our own special environment , I know how diffic ult 
it is to spar e even a few moment s from the duties that en­
g ross every hour. But I must urge upon every one of you 
to spar e enough of your time, your bra ins, your energy, t o 
build up thi s association to the h ighest success. Let every 
member make our meetings mor e ben efici al by hi s presence 
a nd hearty part icipation." 

ELECTION OF OFFICERS A ND OTHER BU SI N ESS 

T he "get together" lunch was in fo rmal and was served 
in a privat e dining room where the members could freely 
discuss subj ects of interest to themselves and the associat ion. 

The report of the nomi nating committee was rece ived im­
mediately fo llowing the luncheon and adopted as a whole. 
T he new offi cer s of the assoc ia tion a re : P res ident, Marsh all 
E. Sampsell , pr es ident Cent ral Illinois P ubli c .Service Com­
pany and Central Illino is Traction Company, Chicago; fi r st 
vice-president, B ritton I. Budd, president Chicago E levated 
Railway Companies; second vice-president, F. E. F isher, 
general superintendent Chicago, O ttawa & Peoria Rai lway 
Company, Ottawa, Ill. , and secreta ry and treasurer, C. E. 
F lenner , auditor Aurora, Elgin & Chicago Railroad Com­
pany, Wheaton, Ill. 

T he executi ve committ ee wi ll be composed of E . C. Faber, 
cha irman ; H . E. Chubbuck, Peoria, Il l.; \V. C. Sparks, 
Rockford, Il l. ; L. C. Haynes, Eas t St. Louis, Ill. ; J. l<.. 
Black!1all, J oli et , Il l. , and H. T . Dillon , Springfi eld, Il l. 

Other standing committees include a traffic committee, of 
whi ch G. W. Q uackenbush, Spring fi eld, Ill. , is chairman, 
and R. Breckenri dge, F. D. Eckmann , A. vV. J ordan and C. 
C. Shockley a re members. 

J ohn Leisenri ng again was appoint ed chairman of the 
signal commit tee, the membership of whi ch includes E. F. 
Go uld, J . 0 . T ucker and M. J. Feron. 

F. E. John son, Ohio Brass Company, was aga in appointed 
chairman of th e membership co mmitt ee, wh ich includes G. 
T . Seeley and R. H. Heyworth. T he comm ittee on pub­
licity is co mposed of F. G. Buffe, chairman ; C. E. Patten, 
A. B. F urlong and Jo seph Bush. 

Followin g the appointment of the several standing com­
mittees by P r esiden t Sampsell , Mr. Chubbuck called the as­
sociati on 's attention to an important decision rendered fo r 
his company in a case before the I nterstate Commerce Com­
mi ssion in which the Peoria & Pekin U ni on Railway was 
made th e defendant. His road had asked for a genera l 
int erchange of traffi c with th e defendant company by the 
establishment of th rough routes, whi ch the latter h ad r e­
fu sed to grant. T he result of this important decision was 
that all steam roads wer e forced to handle electric rai lway 
ca rs in traffic interch ange. T his gave the Illinois T raction 
System use of the defendant company's terminals as well as 
its connections to various industri es. T he decision was 
subj ect to furth er appeal, but no action h ad yet been taken 
by the defend ant company. M r. Chubbuck emphasized fu r­
ther th e effect this decision woul d have on the future of 
electric r a ilroads, and he suggested that the secreta ry be 
instructed to secure copies of the dec isions fo r the member 
companies, which was so order ed. 

In fu rther discussion of the subj ect of interchange be­
tween st eam and el ectric roads, F. E. F isher, general 
superintendent Chicago, Ottawa & P eo ria Railroad, sug­
gested that the member companies of the association should 
exchange info rmati on as to their traffic relations w ith 
steam roads. He suggested that information of this char­
acter could be used by all roads in urging a r equest fo r 
general inter change of traffic. 

Upon mot ion, it was decided to make thi s annual meet­
ing of the association take the place of the regular Ma rch 
meeting and that th e nex t meeting should take place on the 
th ird Friday in May. th e place of meeting to be select ed by 
the executive committee. The meeting then adjourned. 

COMPARATIVE ENERGY CONSUMPTION ON THE SPIEZ­
FRUTIGEN RAILWAY 

A ccording to an article by J. Bourdel in a recent num­
ber of L e Genie Ch•il.. t he results of r ecent energy con­
sumption tests on the Spiez-Frutigen Rai lway, a part of 
the Lotschberg tunnel route, were as follows for the con­
di t ions noted : 

Siemens• 
Schuckert 
l\fotor Car 

L engt h of test track, miles. . . . . . . . . . 8. 3 7 
Greatest difference in hei ght, feet... . -1 92 
Weight in metric tons . . . . . . . . . . . . . 125 
P er cent load . . . . . . . . . . . . . . . . . . . . . . 100 
P erformance, metric ton miles. . . . . . . 1048 
Calculat ion of work done at the wheels, 

k w-h r. . . . . . . . . . . .. . . . . . . . . . . . . . 8-1. 5 
Calcu lation of watt-hours per ton mile 80 
Met ered energy, kw-hr. ..... ..... , ... 107.5 
M etered energy, watt-hours per t on 

mile .... . ..................... 101.6 
T otal efficiency, per cent. . . . . . . . . . . . 78. S 

Oerlikon 
L ocomo· 

tive 
8.37 
492 
3-16 

50 
2790 

220 
78.4 
264 

94.4 
83.5 

Allgemeine 
Locomo· 

tive 
6.14 
337 
497 
100 

3038 

227 
74.1 
310 

101.6 
73.3 

A ccording to these figures the seri es motor appears to 
be superior to the repulsion motor from the standpoint of 
economy in energy consumpt ion, and more par ticularly at 
starting. It was also found that a coeffi cient of rai l fric­
tion of one- fi fth was sufficient for good sta rt ing. 
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RESULT OF INQUIRY INTO COST OF LIVING IN 
PHILADELPHIA 

The following statement from Co-operative Bulletin No. 
12 issued by th e Stotesbury management of the Philadelphia 
(Pa.) Rapid Transit Company g ives substantially in full 
the r esult of the inquiry by the company into the cost of 
living of its trainmen as contained in th e bull etin: 

''The committee of six members from the co-operative 
committee appointed to audit th e returns decided to base 
its r eport of housekeeping expenses on the sta tements of 
the ~oo fa mili es who had no other income than the wages 
received from the company by th e head of the family and 
who were paying a monthly rent fo r their hom es. 

' 'The result of the investigation by th e committee 1s as 
fo llows: 

E X P EN S ES M ONTH OF J ANUA RY, 19 13 
(5 00 ty pica l famili es having n o othe r incom e th an wages 

fami ly r eceived from company) 
T ota l 

~~~dst~ff~ · · : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : l~:88~ -~? 
All oth e r expen ses . . . . . . . . . . . . . . . . . . . . . . . . 10,356:2 7 

T ota l ex penses . ........................ . $33,455. 48 

of head o f 

Per famil y 
$14.01 

32.18 
20.71 

$66.90 

"The average rent as shown, $r4.01 per month, was 
found to secure a comfortable two-story house with from 
four to six rooms with bath, located in a respectable resi­
dence neighborhood. 

"The average cost of foods tuffs, $32.rS, includes fresh 
meats, $9.65 ; groceries, $r3.20, a nd all other foodstuffs, 
$9.33. 

"In th e item 'All other expenses,' amounting to $20.7r 
per family, were included all other expenditures actually 
made by the 500 families in January, i. e., heating and light­
ing, clothing, insuranc e, entertainment, charities, taxes, 
interest, doctors' bills, etc. In this item were also included 
purchases of household effects such as carpets, furniture, 
kitchenwa re, etc. 

"Inasmuch as th e expenses fo r heatin g and lighting, 
winter clothing, doctors' bills and other items are usually 
higher in January th an at any oth er time of the year, the 
average total expenses per family of $66.90, as shown in 
the committee's report, may be fairly said to r epresent the 
maximum monthly expenses that th e motonnen and con­
ductors are called upon to meet out of their wages. 

"The average size of the families of these motormen and 
conductors was found to be four persons, i. e., two adults 
and two children. 

''Th_is committee on cost of living was continued and in­
~tructed to secure a comparison as between th e wholesale 
and r etail prices of th e several standard articles of food­
stuffs which a re in general use in th e homes of th e men. 

"The earnings of the 500 men whose expenses are in­
cluded in th e fo rego ing statement were carefully drawn 
from the pay rolls for J anuary, 1912, as well as for January, 
1913. This was done not only for the purpose of arriving 
at the income of the men as compared with the cost of 
living, but also for the purpose of supplying definite infor­
mation as to the exact result of the wage increases secured 
by means of th e co-operative plan and 22 per cent fund 
during the past year. 

"During January, 1913, 131.147 hours of service were 
performed by these 500 men , the average time of service 
per month per man being 26.2 ten-hour days. The wages 
paid for this service at 27 cents per hour amounted to 
$35,409.66, making an average of $70.82 for each man. 

"These 500 men performed in January, r9 r 3, one and a 
half days ' service more than they did in January, 1912. The 
men in working 26.2 days in the thirty-one-day month of 
January, 1913, performed that amount of service which 
would approximate working every day with an average 
lay-off of one day in seven. The increased wage of $$11.42 
per man was partially due to the one and a half days of 
added service rendered as compared with January, 1912 

but_ m~stly because of the increase of 3 cents per hour, 
which 1s the amount wages have been increased during the 
past year. The net average result of $70.82 per man for 
the month as compared with the wages paid last year, 
$59.40 per man, has, it is plain, not only made possible a 
higher scale of living but raised the wage paid to the men 
from the point of a bare sufficiency to that which provides 
a small amount in excess of the cost of living. We may, 
ther~fore. expect further increases, as they occur, to make 
possible to the men the laying aside of savings and the 
ability to provide in a better way for their own necessities 
and those of their families." 

UNION TRACTION COMPANY SHOP NOTES 

The Union Traction Company of Indiana has been mak­
ing an efficiency campaign in shop methods and processes. 
In order to keep the high-priced workmen constantly em­
ployed on a given repair job and at the same time keep 
them supplied with tools and material, several shop errand 
boys have been added to the force. Heretofore it has been 
necessary for the workmen or foreman personally to make 
trips to the tool room or stock room for additional tools 
or supplies. Now a properly signed order carried by an 
errand boy receiving $5 a week accomplishes the result. 

Another source of economy has been obtained by carry­
ing an asso rted stock of second-hand hardware. All hard­
ware, such as car fittings, bolts, screws, etc., is carefully 
removed from a car which is being overhauled and thrown 
into a heap where it is sorted by the errand boy into the 
different sizes and types. If the threads are faulty on bolts 
and it is possible to make them good by rethreading, this is 
done. In case the threads are so badly battered that the 
bolt cannot be rethreaded for use in its original length, it 
is cut off and rethreaded to some shorter standard stock 
size. The cost of obtaining this renewed life is nominal. 

Hardware and fittings for use in cars which are being 
rebuilt are dumped into a nitric-acid bath to remove the 
lacquer and then polished with a scratch wheel. This applies 
a satin finish. making th e metal appear as though new. In 
order that the foreman in th e erecting carpenter shop may 
know what second-hand hardware is on hand at all times 
a board of sufficient size to take the various sizes and types 
is mounted conveniently on the shop wall. Samples of all 
the different kinds of second-hand hardware are attached 
to this board and r emain there as long as there is any of 
the type in the second-hand stock. All workmen are re­
quired to use _this supply of second-hand material as far as 
it will go in making repairs to old cars. 

In a number of instances it has been necessary to re­
move ai r compressors from rolling stock because they were 
of an obsolete type too low in capacity to meet operating 
needs. Rather than sc rap them or sell them as second­
hand equipment one has been installed in each of the sub­
stations on thi s company's line. The air compressor in 
combination with a reservoir is used in cleaning around the 
substation, as well as for supplying air to car reservoirs 
in case of failures en route. The possibilities of an instal­
lation of this kind at each substation are evident and this 
company has found that the compressors are worth more 
in such locations than their value as scrap or second-hand 
equipment. 

This company has equipped all of its passenger cars with 
a complete outfit of fire-fighting apparatus. A soda-ash 
fire extinguisher is installed in the baggage compartment, 
a Pyrene extinguisher in the passenger compartmwt and a 
canvas bucket in the tool box under each car. In addi­
tion to the canvas bucket, which also is used in case of a 
hot bearing, the tool box is supplied with a grease bucket 
containing saturated waste and packing tools. 

A reduction in the damage resulting from a short­
circuit in an armature or field coil is being effected by 
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the introduction of the type of armature band recently 
adopted by motor manu facturers. T hi s consists of a 24-
gage tire channel cut so as exactly to encircle th e armature. 
T he usual wire banding ranging from 15-gage to 17-gage 
is wound around the armature inside the channel. Aft er 
the wi re has been applied, the fl anges of the channel are 
bent down over it and the whole is filled with solder. The 
advantages of this type of banding ar e that it produces a 
stronger band at about th e same cost as the ordinary 
method and at the same time the whole act s as a unit. In 
case a short-circuit appears in the armature near the band 
and a portion of thi s is fused, the wi re does not unwrap, 
resulting in great damage to the armature and fi elds. 

The addition of a portable welding outfit to the shop 
equipment has been made recently and will be used in re­
habilitating all kinds of rolling stock equipment as a welder 
and building-up tool. It will also be used in obtaining 
renewed li fe from badly worn special work in paved streets 
along the company's line. 

SAND CUSHION SUPPORT FOR CROSS TIES * 

As a part of th e di scussion on a paper read before the 
American Society of Civil Engineers and abstracted in the 
ELECTRIC R AI LWAY JO URNAL for Oct. 19, 1912, page 883, 
C. B. Vo rce contributed an account of hi s experiences with 

The writer stated that a lthough the best paving bricks 
obtainable on th e Pacific Coast had been tri e<l, the results 
with them in forming a flangeway on the running side of 
the rail had been very poor, and for this reason the com­
pany had been forced to adopt granite flangeway blocks 
a lthough th e cost was at least 50 per cent greater than that 
o f brick. As many of the streets in Vancouver were paved 
with wo9d blocks which were narrower than the granite 
flangeway blocks no bond was possibl e and a st ra ight joint 
pa rallel to the rai l resulted. However , since the adoption 
of the concrete slab type of construction there had been 
very little trouble with this. 

The selection of a type of permanent track for the city of 
Vancouver was infl uenced by the fact that th e streets had 
fir st been planked and then macadamized, th e macadam sel­
dom being renewed befor e laying the permanent pavement 
on the concrete base. For thi s reason the foundation was 
very poor and the type of construction used was selected 
to meet the peculiar existing conditions. 

T he construction work was carri ed on with a temporary 
track outside of the track allowance to take care of traffic 
during construction , thus enabling the company to build 
both tracks at once. Vvhen the traffic was turned over to 
the temporary tracks the old track was torn up and pil ed 
on the side of the street for removal by wo rk cars. Grad­
ing was then sta rted and fo rm s were set by the company's 
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DETAIL OF DRILLING AND BONDING DETAIL OF FLANGEw,w 

Vancouver Track-Section Showing Ties Supported on Sand Cushion 

track on the British Columbia E lectric Railway in Van­
couv er, B. C. He stated that very poor results had been 
obtained with the concrete-girder and steel-tie form of 
const ruction. T hi s type had been standard, but, on account 
of poor foundations, the concrete girders had broken badly 
with most disastrous results to both the pavement and the 
track. The type of construction shown in the accompany­
ing line cut was thereupon recommended and later adopt ed, 
since which time about 15 miles of double track had been 
laid. Up to the present time no signs of fai lure had been 
noticed. . 

It was the writer's opinion that it was possible to bui ld 
too rigid a track and it was desirable to avoid hardness 
and lack of elasticity, which increased the cost of mainte­
nance for both cars and track. He objected to the use of 
steel ti es embedded in the concrete, as the concrete between 
the ti es and between the rai ls would shrink, a ll owing the 
rail to move slightly. Wooden ti es spaced 2 ft. center to 
center and surfaced on about r in. of sand to act as a cush­
ion were preferable. The life of the wood was stated to be 
satisfactory, as in Vancouver ties which had been embedded 
in concret~ for fourteen years had been tak en up and found 
to be perfectly sound. 

* Ab5tract of discussion of a paper pre5ented Oct. 16, 1912, before the 
.\merican Society of Civil E ngineers, entitled "A Brief Description of 
Modern Street R ailway Construction," by A C. Polk. Printed in full on 
pages 249 to 255 of the society 's "Proceedings," for February, 1913. 

engineer to the proper g rade fo r the top of the slab, a small 
gang of fin e graders fo ll owing up the rough graders. A s 
soon as one city block had been rough-graded work on the 
concrete slab below the level of the ties was commenced, 
concrete being run through the mixer and delivered into a 
traveling bucket on a 30-ft. boom attached to the mixer 
and which swung through 180 deg. The rails were distrib­
uted by an electric derrick car and the ti es by the com­
pany's motor car. After the lower porti on of the slab had 
set twenty-four hours the ties were dist ributed and the rails 
wer e la id, the track being sur faced to grade with sand vary­
ing in thickness from Yi in. to r ¾ in. After th e track had 
been surfaced, the sand was scraped out from between the 
ties and the final concrete course was laid. The four oper­
ations-grading, laying the lower part of the slab, laying 
the track and putting in the upper part of the concrete 
slab-were carri ed on at the same time, resulting not only 
in rapidity but also in economy. 

The r ecord of passenger train performances on the steam 
railroads of New York State for January shows that during 
the month the number of trains run was 65,892. Of the 
number of trains run, 82 per cent were on time at the di­
vision t erminal. The avergae delay fo r each late train was 
29.r minut es and the average delay for each train run was 
_s.2 minutes. 
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AN INSULATED ROOF FOR ELECTRIC LOCOMOTIVES 

The Fort Dodge, Des Moines & Southern Railroad, 
Boone, Ia., which is now being operated a t 1200 volts d. c., 
has insulated the entire roof of each engine with wooden 
slats. T he nail ing st rips, 3-in. x 6-in. ye llow pine, a re cut to 
fit the contour of the roof and bolted to it. The slats are 
r-in. x 2 ,½- in. yellow pine applied so as to leave a 2-in. space 

Fort Dodge, Des Moines & Southern-Insulated Cab Roof 
for Electric Locomotives 

between them. T he addition of this protective feature is 
simple and inexpensive and adds g reatly to th e sa fety of 
trainmen, who in emergencies may have to mount the engine 
roof. T he slatted roof of one of these locomotives is shown 
in the accompanying illustration. 

LIGHT SIGNAL PERFORMANCE RECORD ON THE 
TERRE HAUTE, INDIANAPOLIS & EASTERN 

A lthough the light signal insta ll at ion on the lines of the 
Terre H aute, Indianapoli s & Eastern T ract ion Company 
has been in operation less than one year , some idea as to 
its efficiency may be drawn from the performance record 
fo r the three months ended Jan. 31, 1913. 

T he protected sect ion is situated between Greencastle 
and Brazil on the Brazil-Terre Haute division and includes 
twelve signals in six blocks, covering approximately 15 
miles of road. T he signals a re of the General Railway 
Signal Company's light-signal type a rranged for the abso­
lut e-permissive block system. T he engineering detai ls, as 
well as the design of the signal s themselves, were described 
in the ELECTRIC RAILWAY J OURNAL of Aug. 24, 1912. 

For the three months' operation ended J an. 31, 1913, the 
total number of signal movements recorded was 44,896. 
In this total number of movements there were twenty-seven 
failures. giving an efficiency average of 99.937 per cent, 
or one failure in 1662 movements. T he record of the fai l­
ures and the causes therefor are as follows: five false r ed 
indications from unknown causes, one fa lse r ed indication 
caused by changing a check relay, one false red indication 
on account of maintainer working on blocks, two fa'.se r ed 
indications due to bad bonds and one fa lse red indication 
on account of sluggish relay. On Jan. 20 all blocks were 
out of service from 7 :30 a. m. to 8 :ro a. m. on account of 
a fuse being burned out by lightning. 

It will be seen from this record that in no case was there 
a false clear signal, that several of the fa lse movements 
were of a character which it is possible to eliminate, and 
that of the twenty-seven failu r es twelve occurred on Jan. 
20 because of fuses burned out by lightning. Failures 
from the latter cause are ext raordinary, and when the 
average signal performance for the year is available tne 
efficiency will show an increase. 

JOINT CALIFORNIA COMMITTEE ON INDUCTIVE 
INTERFERENCE 

The Railroad Commission of the State of California has 
had brought to its attention many cases of inductive inter­
ference between power lines and lines of communication 
systems. In considering these cases the commission has 
fo und that much theory but comparatively little accurate 
information is available as to the quantitative effect of dif­
.fer ent factors in such interference. F or the purpose of 
formul ating plans to remedy this condition a conference of 
rep resentatives of power, communication and railroad inter­
ests of the State was held on Dec. 16, 1912. The commis­
sion was also officially r epresented. A committee of fifteen 
was appointed, with sub-committees on ways and means, 
fin ance, transportation, program and publicity. A special 
committee was also appointed to supervise the tests and to 
analyze the r esults obtained. The work will be supported 
by voluntary contributions. 

The committee on tests will fir st utilize all data now 
available and will continue tests already begun by the 
Pacific T elephone & Telegraph Company and the Coast 
Counties Gas & E lectric Company. These companies have 
a parallel in the Santa Clara Valley, which they have been 
investigating for some time. The preliminary program has 
been laid out on the basis of making tests on telephone cir­
cuits, on telegraph circuits and on railroad signaling cir­
cuits and of making miscellaneous tests on special types of 
equipment not oth erwise covered. In making these tests it 
is expected that the companies concerned will be willing to 
all ow the use of circuits for testing purposes whenever this 
wi ll not interfere with public service and that they will co­
operate in every way in obtaining the desired results, For 
example, in making telephone tests it is proposed to dis­
connect at both ends parts of circuits exposed to interfer­
ence and thus isolate the testing sections. From these iso­
lated sections insulated wires will be run to the testing sta­
tions, the wi res being well transposed en route. 

As examples of the kinds of tests that will be made 
th e following are outlined: determinations of the capacity 
and insulation balance of each telephone circuit; of the 
tota l noise induced in the telephone circuits; of the current 
flowing between the telephone wires and ground on short­
circuit; of the voltage induced between telephone lines and 
ground on open-circuit, etc. Oscillograms of the voltages 
and currents in connection with the above-mentioned tests 
will be made. The tests on telegraph circuits and on rail­
road signaling circuits will be carried on in the same com­
prehensive manner. Special attention will be given to the 
conditions of the power circuits liable to cause disturbance. 
The committee has outlined the following as tests which 
seem desirable: 

( r) With the power line cut dead, to determine that un­
der these conditions the signaling circuits are free from 
disturbances. ( 2) The inductive disturbance under normal 
operating conditions, both light and heavy load. (3) The 
effect of different transformer connections on the induction 
in signaling circuits. ( 4) The effect of grounding and 
opening the neut rals of star-connected transformers. ( S) 
The effect of operation of relief and emergency steam sta­
tions. ( 6) The effect of charging aluminum lightning ar­
resters. ( 7) The effect of switching high-tension lines. 
(8) The disturbance caused by known residual voltages 
and currents. In these tests the conductors of the power 
line involyed in a given parallel will be cut dead and a 
known voltage wi ll be impressed between the three power 
wires in parall el and the ground. Tests of the effects of 
unbalanced current will be made by passing a known cur­
r ent through each of the line wires with a ground return. 
(9) Tests with one line wire grounded. In these tests the 
method of procedure will probably be to create a ground 
on one wire when the line is dead and then to switch po­
tential on the circuit. 
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RATTAN BROOM FILLING MACHINE AT MILWAUKEE 

In order to r eplace rota ry brooms quickly and econom­
ically in the sweepers used by T he Milwaukee E lectric Rail­
way & Light Company, Milwaukee, vVis., the mechanical 
departm ent of thi s road has design ed and built an effici ent 
rattan broom filling machine. The machin e consists essen­
tially of a structural-steel fram e 12 ft. 1011g, a length 
suffici ent to permit fillin g an 8-ft. sweeper segment at one 
time, and IO ft. in height , which places the work at a con­
venient elevation. Two standard 10-in. x 12-in. brake 
cylinders, which are mount ed on the upper portion of the 
fram e and to which two ba rs are att ached, furni sh th e 
pressure necessa ry to force th e outer core ancl rattan into 
position in the U-shapccl inn er core. T hese when bolt ed 
togeth er form a sweeper segment. 

Just below th e pressure bars is a table provided with a 
limit gage on one side and a slot formed with a Z-bar and 
angle on the other side. l'hi s slot r eceives the outer core, 
which is a U-shapccl sheet-steel form with holes for bolts 
at uniform intervals. Hook bolts hung on the pressure bar 
guide th e inner wooden core into position so that bolts may 
be in sert ed both through th e out er and th e inner cores when 
they, with the rattan, hav e been fo rc ed into permanent 
pos1t1on. Four small sp ira l springs attached to the fram e 
and pressure bars r eturn th em to the upper position when the 
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Rattan Broom Filling Machine 

a ir is released from the cylinder. Air for th e pressure 
cylinders is supplied from the shop compressed-air system 
at 90 lb. per sq. in. A view of the machine is shown in 
the illustration. 

The process of filling a rotary broom segment, of which 
eight are required on each broom, consists in fir st placing 
the outer U-shaped core in the slot and then placing strips 
of thoroughly steamed rattan on the table as closely to­
gether as they can be conveniently laid with one end against 
the limit gage. After a sufficient number of rattan strips 
have been placed for a 4-ft. or an 8-ft. segment and the 
inner wood core has been clamped temporarily in position 
so that the hook bolt s may be passed through the holes in 
both outer and inner cores, the temporary clamps are re­
moved and the inner core lowered to the rattan. The air 
valves are then opened at one or both cylinders as required, 
which lowers the pressure ba r until th e outer and inner 
cores with the rattan between them are forced into position. 
Bolts are then passed through both and pull ed up tight , and 
next the air is r el~ased from the cylinders, a llowing the 

pressure bar to return to th e normal posi ti,rn . Th e removal 
of the hook bolts then permits the fini shed broom segment 
to be removed. The whole process requires about twenty 
minutes, but when it was <lone by han d the same work 
used to require about two hours. 

SHOP NOTES FROM OMAHA 

The Omaha & Council Bluffs Railway has solved in an 
ingenious manner the problem of adapting standard tools 

Omaha Shop Notes-Wheel Press Used for Bending 
Platform Knees 

to spec ia l operations. The lathe in th e armature shop 
se r ves fo r a commutator slotting machine and an arma­
ture taping, banding and testing machine, and in addition 
is also used in bor ing bearings. The slotting feature is 
obtained by a special lathe attachment which takes the 
place of the tool post in the carriage. The attachment 
consists of a s lotti ng saw driven by a belt passing around 
a small pulley attached to it. A quarter-turn belt drives 
this pulley from the countershaft of the lathe and is 
passed over two guide pulleys, one of which acts as an 
idl er and permits the tool carrier to pass through a con-

O maha Shop Notes-Armature Lathe and Armature Test 
Yoke 

siderable movement with proper tension in the belt. As 
an armature banding tool no special equipment aside from 
a tension device for the band wire is needed, but as soon 
as an armature is banded and ready fo r service an arma­
ture testing yoke mount ed in a slot in th e wall just back 
of the machine is slipped in to position for testing. The 
bracket supporting the test yoke is mounted on the wall 
slot so as to be in correct lin e with any armature set in 
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the lathe. A series of holes in the slide and a pin permit 
the test yoke to be held firmly in position for an armature 
of any diameter. 

\ \Then the lathe is not required for handling armatures 
it is used in boring the babbitted lining of bearings, a 
Davis boring bar with two cutting edges being employed 
for this purpose. The use of the boring bar eliminates 
chattering of the tool, performs the work in one-half the 
time and assures a perfectly circular bearing. The appli­
cat ion of the screen shown in the illustration of this lathe 
is to keep the babbitt chips from being thrown away from 
the machine and to deflect them instead into a box under 
the lathe. 

Another machine from which maximum service is being 
obtained is the wheel press. This and the punch take the 
place of a bulldozer at the mere cost of making the cast­
ings used for dies. The dies are supported as shown in the 
illustration between the plunger head of the press and the 
large bearing casting. All bends in bolsters, platform 
knees; and in fact practically all structura l shapes, are 
handled by the wheel press after preheating the mater ial 
in a small portable gas oven. Short bends in bars up to 
I in. x 6 in. ar e made in the punch after preheating. Thisi 
tool has also been fitted with a set of cast dies for all stand­
ard short bends and wi ll turn out the work almost as fast 
as a workman can remove the bent bars and replace them 
with straight ones. 

CONCRETE PAVING BETWEEN CAR TRACKS IN 
BIRMINGHAM 

Concrete pavements between the street railway tracks 
have been in service in Birmingham, A la., since April, 1910. 

Although the concrete was laid directly against both sides 
of the T-r ails, th e pavement alongside is in good condition. 
About three and a half blocks of double track were placed 
originally, but during the last year there have been added 
6¼ miles of single track, making a total of 7 miles on 
streets having ordinary heavy teaming traffic. In the ac­
companying drawing the dimensions of the pavement and 
the kind of concrete used in the various layers a re given. 
T he line dividing the 2;/2 -in. top-coat layer is imaginary be-

Concrete Mixer for Track Work at Birmingham 

cause it was placed over the slag concrete before rhe latter 
had a chance to set. 

After traffic had been removed to one track, the sub:. 
grade for the other track was excavated, the material re­
moved, the track built and concrete material dumped along­
side of the trench. Very little rolling was necessary, as 
generally the sub-grade is in stiff red clay. First, the track 
was raised approximately to grade and line and supported 

on piles of slag or blocks under the ends of ties. A Chicago 
mixer mounted on a short flat car running on the tracks 
deposited concrete under the ties and between them to a 
depth of about 3 in. above the bottom. When the mixer 
was moved along, the track behind it was brought to final 
line and grade by shovel-tamping the concrete under the 
ties and allowing it to set for seven days. After the base 
concrete had set the mixer was again run along the track 

For80lbASCE Tee Roil 

Cross-Section of Birmingham Track 

and the two upper courses were poured, the top course being 
placed before the bottom one had set. Expansion and con­
traction, longitudinally, were provided for by laying a ¼-in. 
creosoted pine board, cut to conform to the crown, on top 
of a I-in. board laid in the concrete base. These boards 
were laid transversely every 16,½ ft. 

To form a fl angeway next the rail a wooden strip of the 
proper cross-section was forced down with the top level 
with th e top of the rail. The surface was floated but not 
troweled. After the top had been allowed to set seven 
days, traffic was resumed. \Vhile the top coat was approxi­
mately one part Portland cement to two parts sand to four 
parts crushed stone passing a ¾-in. ring, the proportions 
were varied from time to time according to analysis of the 
aggregate with the idea of having an excess of small ma­
terial to fill the voids. 

The wo rk was carried on under the direction of Thomas 
R. H. Daniels, engineer of the Birmingham Railway, Light 
& Power Company. · 

A NON-SLIPPING SHOE FOR LADDERS 

The American Mason Safety Tread Company has re­
cently placed upon the market a novel device for the pre­
vention of accidents due to the slipping of ladders which 
have to be used on 
smooth floors. The ac­
companying illustration 
shows the general ar­
rangement of the shoe: 
One of these is attached 
to the lower end of each 
leg of a ladder by means 
of a bolt, which allows 
it to swivel and thus ad­
just itself automatically 
to its proper position, no 
matter at what angle the 
ladder may be placed. 
The base of the shoe, as 
shown, is provided with 
a heavy, rough carbo­
rundum surface which 
holds the ladder firmly 
in place and thus pre­
vents it from sliding 
from under its occupant. 

The composition of Non-Slipping Ladder Shoe 
the bottom surface is the 
same as the well-known Mason safety stair tread, and it has 
in consequence a permanently rough face regardless of its 
age or of the amount of usage to which it is subjected. 
As this surface is composed of material of almost diamond­
like hardness, it will exert a grip on the hardest classes of 
flooring, stone, wood or even glass, and yet will not leave 
a mark or other disfigurement such as occurs when spikes 
are used in the bottoms of ladder legs. 
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News of Electric Railways 
Electrification of Pennsylvania Railroad Between 

Philadelphia and Paoli 

The directors of the Pennsylvania Ra il road o n March 12, 
19 13, authorized the elect ri fication of th e company's main 
line for suburban traffic out of P hiladelphia as far as Paoli, 
a dista nce of 20 miles, as part of a comprehensi ve plan to 
change the motive power from s team to e lectricity o n a ll 
th e company' s branches with in t'he c ity limit s of Phil­
adelphia . T he offic ial a nn oun cem ent follow s: 

"The presid ent of the Pennsylvan ia Railroad announces 
that th e board of directors h as a uthorized t h e takin g of th e 
second important s tep in th e improve m e nt of the Phila­
delphia passen ge r terminal, i. e., the electrification of the 
main lin e fo r suburb an passenger traffic between Philadel­
phia and Paoli. It is expected that this improvement will 
be completed in 1914 a nd will involve an expenditure of 
about $4,000,000. 

"In reac'hin g this deci sion, the company realize s that 
negotiations with the city as to the company's prope rty tha t 
will be r equired for the Parkway, the acquisi ti on of a ll the 
property on Fi lbert Street by th e company and th e work­
ing out of the fina l t e rminal plans wi ll take considerable 
time. 

"Relief in th e shape of in cr eased track capacity at Broad 
Street station is essential a nd should be provided at the 
earliest possible date. Therefore no tim e shou ld be los t 
in proceedin g with this electrifica ti o n work. 

"The first step in the t erminal improvement s h as pre­
viously been undertaken and ann ounc ed, n a m ely, the con­
struction of a n eight-track sta ti o n at North Phi lade lp hia 
and the increased trackin g of th e connecting railway, in­
cluding a n ew arch b rid ge cross in g the Schuylkill River at 
Girard Avenue." 

It is stated un officia ll y that the company ha s decided to 
erect its own power Etation. The estimate of $4,000.000. 
given as the probable cost of the work, is understood to 
cover in ge neral o nly th e track a nd th e electri fication 
work and not the power plant o r equipment changes. 

Results to City and Companies in Chicago Under 1907 
Surface Railway Ordinances 

Bion J. Arnold. chairman of the board of super v ising en­
g inee r s, Chi cago Tracti on. sent a lett er on March 6 t o the 
sub-committee of the local transp ortation committee of 
the City Coun cil of Chicago which is considerin g the pro­
posed con soli dation of surface and eleva t ed railways. He 
said that h e believed it to be h is duty as a citizen t o se t 
forth some of the opini on s a nd con clusions w'hich h e had 
formed as the re sult of his study of tra nsport atio n in many 
la rge citie s o f th e country w ith ou t in any way a tt empting 
to commit t h e B oard of Supervising Engineers. 

In summa ri zin g th e work of which the boar d has had 
charge Mr. Arnold sa id that the amo un t paid into the 
city treasury as its proportion of the net profits divisib le 
under the 1907 surface rai lway o r di nances during the six 
yea r s th ese mea sures h ave been in effect was $10,108,212, 
which with accrued interest to date made the tota l as of 
Dec. 31, 1912, $10,504,334. Th ere had been placed in the 
r en ewal funds of th e companies during th e three years since 
the rehabilitation p eriod end ed, that is, up to Dec. 31, 1912, 
the sum of $5,857,484. Of thi s sum th ere had b ee n expended 
upon the propert ies in betterments n o t ch a rgeable t o capi­
t a l up t o Dec. 31, 1912, th e su m of $4, .. p5,764, leaving now 
in cash in the r en ewal funds $1,441,720. In addition to this 
th e compa ni es have r ece ived $45,781,793. The companies 
hav e received a n average of 7.4 per cent upon their invest­
m ent and the city has r eceived an average of 7 per cent of 
the gross receipt s durin g th e life of th e present ordi n an ces. 
Super vis io n of the entire work of rehabi litatio n and capital 
expenditure has been don e by th e board of its s taff a t an 
expenditure of approximately 1.6 per cent of the cost of 
the work constructed. 

Mr. Arnold a lso mad e a · detailed criticism of the pro­
visions included in the 1907 ordinances. 

Provisions of Indiana Public Utility Measure 

Governor Ra lston of Indiana has signed the public utility 
bi ll. The Governor is to appoint two new members of the 
commi ss ion a nd the three members of the Indiana Railroad 
Commission are, by the new law, made public service com­
missioner s. The new law declares that it is the legislative 
intention to sub stitute the Public Service Commission for 
the Rai lroad Commission, and it confers the powers of the 
Railroad Commiss ion upon the new commission. Public 
uti li ties a r e defined so as to include street railways, inter­
urban rai lways, telegraph and telephone companie s, h ea t, 
ligh t, water or power companies, and elevator and ware­
house compan ies. Steam railroads are not called "public 
utiliti es" under the law, but are continued under the rail­
road commission law which is give n to the new public 
service commission t o enforce after May I. 

In the matter of valuations it is provided that where the 
physical property of interurban rai lways is valued by the 
Int er s tate Commerce Commission the Indiana Pub li c Serv­
ice Com mi ss io n may accept the physical va luation made by 
the Interstate Commerce Commission. In addition it is 
provided that in va luing. utilities the Indiana Commission 
"as o n e of the e lement s in such valuation . shall give 
weight to the reasonabl e cost of bringing the property to 
its then s tate of efficiency." 

The law says the commission "shall value" the uti lities , 
and that va luatio n shall be one of the things o n which 
the commissio n shall base rates, charges a nd tolls in th.-: 
future. The utilities haYe the right t o appeal from an 
o rder of th e commi ssion to any Circuit or Superior Court 
of th e State and to the Appell ate and Supreme Courts, g iv­
ing th e Appell a t e Court power t o determine appeals trans­
ferred from the Supreme Court. 

T en citizens o r a n y civi c body or council may complain 
to the commissio n about service , charges, rates, to ll s or 
fa r es of any pu blic utilit y, and the commi ssion is empowered 
to a lt er sch edule s, after prope r hea r ing, a nd to enforce 
its or ders. Rate sh ee t s are to be publi shed by the com­
panies. The law provides that cases appea led from the 
fi nding of the co mmission shall have precedence over other 
civil cases in the cour ts. New evidence presented in court 
o n appeal shall be se nt back to the commission to be con­
s id er ed in a new hearing before the commission. There 
is a provisio n fo r indeterminate permits for utilitie s to be 
issued to the utility by the commission in place of the 
exist in g fra n chi se or grant. A certificate of public neces­
si ty issued by the commission will enable a uti li ty to enter 
territory where there already is service of the kind the new 
compa ny p lans to render, but any existing concern can so 
fi ll the field as to sh ow th ere is no necessity for competition. 

No city is to supply utility service where there already 
exists a utility under an indeterminate permit furnishing 
like service. A city may take over a public utility p lant 
and service under the supervision of the commission and at 
a price fixed by the commission, subject to appeal. A 
municipali ty, under the law, could enter into competition 
w ith a utility which does not hold an indeterminate permit 
issued by the commission. All franchises hereafter issued 
are to have the effect of an indeterminate permit and are 
to be subject t o revocation by the commission for cause. 

All franchises which contain any term interfering with 
the existence of a rival public utility are "against public 
policy" and the law amends such franchises in such manner 
as to permit any city to grant a permit to a second utility 
con cern. It is provided unde r the law that a municipality 
owning a utility plant must obta in the approval of the com­
mission before disposing of the plant. In the matter of 
rates and charges the new law defines unjust, unreasonable 
and unlawful charges. A provision says that "nothing in 
this act contained shall authorize any pub li c utility during 
the remaind er of the term of any grant or franchise under 
which it may be act ing at the time this act takes effect 
to charge for any service in such grant or franchise con­
tracted exceeding the maximum rate o r rates therefor, if 
a n y, that may be fixed in such grant or franchise." 

The law provides for uniform reports to the commis-
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sic n by the utili ti es. Stock is to be issu ed at a di ,,coun t 
o r o ther premium o nly wit h the ap proval of the commi s­
s io n, a nd w h er e sold at a discount the commission is t o 
r ecord th e fact and g ive the matt e r such p u b li city as it 
deems n ecessary. T h er e is a provisio n t o prevent th e issu­
in g of bonds at less th an 75 cents on the d ollar, but in 
t h e case of bon ds au th or iz ed but n o t issu ed before Feb. r, 
I!) I3, it is provided the bo nd s may b e issu ed a s low as 65 
cents o n th e do llar. There is a provi sio n und er w hi ch t'he 
commi ss io n may con sent to th e issu e of r efu n d ing bo nd s t o 
take up iss ues made after Feb. r, 1913, but n o such r e­
fu nding bonds may be put out wi th out t h e con se nt o f t h e 
co mmi ssion. A publi c uti lit y w hi ch des ires t o issue stocks 
or b o n d s must o btain a certi fica t e of a u thorit y fr o m the 
commi ss io n to enable it t o mak e the issue. Th e com mis­
sion m ay con sen t t o the issuin g of sec uri t ies t o r a ise money 
to r eimburse th e income fund s for mon eys used heret o­
fo r e fo r ext en sio n s or addi tio n s, but th e utility mu st app ly 
fo r such consent before Jan. r, 1915. There ca n be n o 
m er ge r o f u ti liti es excep t und er a w ritt en o rder by t h e 
commi ss ion after a h ear in g. Non-assenting s t ockho lders 
a re t o b e paid in cas h fo r th eir h o ldings at va lu es fixed by 
th e co mmi ss ion. The memb er s of th e comm iss io n are t o 
receive $6,000 a year. A ge neral coun se l wh o is to se r ve 
th e comm is<:; io n and the Gove rn or jointl y is t o be pai d at 
th e ra t e of $6,000 a year. Ther e is t o be a secretary at 
$ 3,600 a yea r , a nd a cl erk a t $3,000 a year. 

With th e adv ice and con se nt of the Gove rnor , t h e com ­
miss ion is authorized to app o in t coun se l o r attorn eys. en ­
g in ee r s , examin er s, exp ert s, c le r ks, accountan t s and ot he r 
ass is ta nt s a nd t o fix their comp en sa ti o n . The commis sio n 
is t o o rganize w ithin thirty days aft er the law goes in to 
e ffect, th e appointments to date from May r, 19 13. The 
com mi ss ion is to se lec t it s secretar y and it s chi ef clerk. 

Board of Estimate Acts on New York Contracts 

U nless some unfo r esee n difficulty int en ·en es, t h e n egot ia­
ti on s w ill b e consummated within a few days fo r th e bui ld­
ing a n d operatio n of t h e dua l sys t e m of rapid tran s it w hich 
w ill g ive t o New Y o rk City a subway an d elevated sys t em 
having 629 mile s of s ing le track a n d cos ting, fo r n ew work 
a nd n ew equipment , upwar d of $300,000,000. Th e Public 
Service Co mmi ss ion fo r th e First Di strict a d opt ed th e co n­
tracts with th e operating companies o n March 4, a nd sent 
th em t o th e Board of Estimate a nd A pp o rtio nment, w hich 
a ct ed up o n them at a sp ec ial me eting o n March r r. They 
we r e t h en r eturn ed t o t h e P ubli c Service Commi ss io n for 
executi on . T he o nly contract n o t in clud ed is the ce rtificat e 
for th e th ird - tracki n g of th e elevated r a il roads in Manhat­
tan a n d the Bronx. This certi ficate o rigi n ally was mad e 
o ut t o th e Ma nha tta n Rai lway, owner of th e e levated roads , 
whi ch r efuse d t o accept it. The commission thereupon 
mad e out a new certifica t e to the Int erb oroug h Rapid Tran­
sit Company as lessee of th e r oad s. A pub li c h ea rin g on 
th is ce rti ficate was a rranged for March 15, a nd aft er th at 
hearin g it is exp ec ted th e certificat e w ill be approncl by 
the commis<:; ion a nd the B oard of Est imate a nd th en ex e­
cut ed. E xcluding the as sig nm ent s o f Contrac t s Nos. r and 
2, coverin g th e exis ting subway, for wh ich th e n ew contra ct s 
w ill be sub s tituted , t h er e are eight differ en t instrum ents in ­
volved in the n ew agr ee m ent. These a r e as fo ll ows: 

Operatin g contract with Interborou g h R ap id T r a n sit Com­
pany cove ring the exist ing subway, the proposed exter,­
s io n s thereof and th e equipment a nd o per at ion o f th e en­
larged system. 

Operating contra ct wit h the New York Mu ni cipal Rail­
way Corporation (Brooklyn Rapid Tran s it ) cove rin g the 
n ew subway sys t em to be operated by that co mpa ny and it s 
existing elevated lines , t o be operated in co njunctio n th er e­
w ith, a nd the r econ st ru c ti o n o f those lin es, and t h e equip­
m ent and op eration of al l. 

Certi fica t e to the Interboroug h Rapid Transit Company 
fo r ex t en sio n s of th e elevated ra ilroads in Manliatt an a n d 
th e Bron x a nd t he equipment a nd operatio n ther eof. 

Certificate t o t h e New York Municipal Rai lway Corp ora­
tion (Brooklyn Rapid Tran sit) fo r exte nding, equipping a nd 
ope ratin g the eleva ted railroad s in Brooklyn a nd Quee n s. 

Ce rti fica t e to the Interb orough Rapid Transit Compan y 
fo r th e con st ru cti on a nd op erati o n o f addit io n a l track s o n 
the Seco nd, Third and Ninth Avenu e e levated rai lroads. 

Certi fica te to th e New York Municipal Railway Corpora­
ti on (Brooklyn Rapid T ransit ) for the construction and 
operation of a dditio nal tracks on th e Brooklyn elevated 
railroads. 

Agr eem ent betw<"e n th e Inte rb or oug h Rapid Transit 
Co mpany a nd t he New York Municipal Railway Co rpora­
tion (Brooklyn Rapid Transit) conveying to the latter 
trackage rights over th e Queens rapid transit lin es. 

Agreement with th e I nt erb oroug h Rapid Transit Com­
pany g ivin g tha t company, as grante e under the elevated 
cert ifica t es, trackage ri g ht s ove r the J ero m e Avenue, White 
P la in s Road a nd Stein way Tu nn el ex t ens io n s o f the subway 
sys t em. 

W h en a ll the se co ntracts a r e sig ned, the P ublic Service 
Commi ss io n w ill pu sh the work of letting construction con­
tracts on s uc h p o rtions of the n ew system a s have not been 
a lready award ed. Th e most important of these are the 
proposed ext ensi o n of the existing subway from Times 
Sq uare down Seventh Avenue to Park Place and under th e 
Eas t R iver t o Brooklyn, a nd the Broadway-Fifty-ninth 
Stree t subway, running from the Queensboro Bridge t o 
Seventh Ave nu e and d o wn Seventh Avenue and Broadway 
to low er Manhattan and by tunn el under th e East River to 
Brookly n . Ther e are als o the tunnel under the East River 
a t F ourt ee nth Street and it s extension throug h the Eastern 
Di strict of Broo kl y n ; the cut in Thirty-e ighth Street, 
Brookl y n , a nd the new tracks in Flatbush Avenue neces ­
sa ry t o conn ect the South Brooklyn lin es of the Brooklyn 
Rapid Tra n s it system w ith the Fourth A ve nue Subway and 
Centre Stree t L oop Subway, now abo ut completed. 

The Boar d of Es timate and Apportio nm ent has approved 
th e construct io n contracts awarded by the commission for 
th e bui ld ing of the m a in portions of the n ew rapid transit 
lin es in Queens. Thes e are the elevat ed roads project ed 
1rom the Quee n sboro Brid ge t o As t o ria a nd Corona, over 
whic h both t h e Int erborou g h and Brooklyn companies will 
o perate. The co ntractors for the Asto ria lin e are Coop er 
& Evan s a nd the contractor fo r th e Co r o na line is the E. 
E. S mith Co ntract ing Company. 

Cincinnati Company Makes Proposal to City 

W. Ke sley Schoepf, president of the Cincinnati (Ohio) 
T r a ctio n Co mpany, se nt a communication to Mayor Hunt 
a nd t h e City Council o n March 6, 19 13, in which he declined 
t o accept th e proposal o f the city to surrender the fifty­
yea r franc hi se of the company o n the term s proposed. He 
made a count er o ffer fo r the consideration of the authori­
ti es. Mr. Sc hoepf's p rincipal reason for refusing the city's 
p r op osa l is that a d equat e provis io n was not m ade t o secure 
the in te r est of th e stockh o ld er s. 

O n e of the feature s o f M r . Sc hoepf' s proposition is that 
th e o perating company, in the eve nt of the exchange of the 
franc hi se fo r a n ind et erminate g rant, shall receive as a 
m inimu m the a mount w hich it now pays fo r r ental, intere s t 
and dividend s. The larges t items are the rental paid the 
Cinci nnati Street Rail way a nd the int e rest o n the bonds 
of the Ohi o Tractio n Company. 

In r egar d to th e o peration of the proposed loop, the let­
t er sugges t s that th e city prepare to issue bonds to cover 
any loss in the o peration of the loop line, th e company to 
pay th e int er est o f 5 pe r cent p er yea r as a part of the 
rental. 

The fare is to remai n as it is until the city authorizes a 
r eduction. This can be done by the city allowing its half 
of th e ea rnings above the a ctual expense of operation and 
payment o f fixed charges to be used for the purpose of 
red11cing th e fa r e. Mr. Schoepf sh ows in his communica­
tion t h at it wou ld be in advisab le t o aQ r ee t o operate for 
le ss than 5 cents. He presented a statement showing the 
average rate per passenger rec eived in 1912 and the aver­
age cost of carrying passengers. 

By g ivin g two years' notice in writing the city may 
purchase th e property at any time after ten years from the 
date o f t he indet erminat e fr a n chise by paying in cash the 
par value of the outstanding securities plus ro per cent, 
except for the common stock and bonds of the Ohio Trac­
tion Company, for which o ther provisions are made. 

In making this proposal Mr. Schoepf discussed each 
poi nt in the city's proposition and cited his o bjections. At­
tache d t o the proposal is a s t ate m ent from the Cincinnati 
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Street l{a ilway s tatin g that the p la n w ill be a pproved, 
provided the lease to th e Cin cin na ti Traction Co mpa ny r e­
mai ns in full forc e during th e t erm of th e indet ermin a t e 
permit. 

As a result of conferences s ince th e rec eipt of the le t ter 
from President Schoepf, th e city's representa t ives have 
agreed to a ll ow 6 per cent on th e $18,000,000 o f s tock of th e 
Ci ncinn ati Street Railway, a nd it ha s be en prac ti ca ll y se t­
tled that a board of arbitrati on shall fi x th e valu e of th e 
improvements and extensions made within the la s t t en years 
by the Cin cinnati Traction Company. The compan y es ti ­
mat es these expenditures at $n,ooo,ooo. The city is t o 
continue t o receive 6 per cent o f th e g ross r evenue, in clud­
ing in come from th e propose d loop lin e, while th e com­
pany will maintain the sinkin g fund and pay the intere s t 
on th e bonds to be sold for its construction . If in a ny o n e 
year the receipt s fa ll b elow th e expenditures the city's 6 
per cent of the g ross receipt s may b e u sed to make it 
good, but this stands a s a lien again st the company, t o be 
paid at a future ti m e. Of the surplu s earnin g s the city is 
to receive 55 per cent and the company the remainder . 

First Employees' Store Opened in New York 

The first of th e employees' s t o res o f th e New Y ork Ra il ­
ways a nd the Imerborou gh R apid Tra n sit Compa ny, New 
York, N. Y., was opened to cus t om er s at 7 a. m. on M a rch 
12 a t 816 a nd 818 E ighth Avenu e, b etw ee n F orty-nint'h and 
F iftieth Street s. There are t o be five o th er s t or es for th e 
use of employees, which it is p rop osed t o o perate in a c­
cordance w ith th e p lan s outlin ed in th e ELECTRIC RAILWAY 
JouRNAL for Feb. r, 1913. A b out 4000 m en a re emp loyed at 
the carhouse in whi ch th e E ig hth A venue s to re is loca t ed, 
and the employe es thems elve; and m emb ers o f th eir fa mi­
lies will be permitt ed to m a k e purchases o n th e present a­
tion of a card o r pa ss prop erl y ce rti fie d. It cos t a pp rox i­
mately $20,000 to equip and s t ock the fir st sto re, a nd it is 
expected that th e receipt s will be from $500 t o $800 a day . 

Ove r th e entra n ce t o the st o r e is the sign "New Yo rk 
Railways' Employees' Store No. r. " Bot'h the ex t erio r a n d 
the int eri or are fi ni sh ed in white. A t the left o f th e en­
trance, occ upyin g the entire sid e of the sto re, are th e but­
ter and egg cou nter and the dry g roceries. The entire ri ght 
side of th e stor e is taken up with the meat count er. In th e 
middle o f the store is an inclo sed cashi er's de sk, and im­
mediat ely back of thi s in the center ar e the green goods. 
Still farther back of thi s and just in front of the refri gera­
tor are the fruit s a nd green g roceries. The store ha s 
started with twelve clerks and two cashiers and a ll sal es 
will b e for cash. There will be no home deliveries. Every­
thing has b een arr an £"ed fo r dispa tch and ease of ac ces s. 
There a r e computing scales a nd two track s lead from th e 
carhouse to either side of the store so that deliY eries in 
bulk from wholesalers can be mad e readily. 

The store is in charge of F. H. Garde with th e titl e o f 
superintendent o f st o r es. Mr. Garde has had con sid erable 
experience in th e management of r etail st or es an d is thor­
oug hly familiar with th e chain idea as appli ed t o retailing. 
The goods will all be sold at cos t , but the prices that will 
be charged will, of course. vary with the market quotations_ 
A n idea o f the difference be tween the prices which ,Yill 
be charged emp loyees and those elsewhere is furnished by 
th e quotations made by th e company's store for butter, 
eggs and meat for the openin g. Butter sold at the co m ­
pany's store for 35 cents a pound fetched a t least 40 cents 
a pound in chain s tores. which se ll for eve n less than the 
single or isolated store; eggs sold at th e company's store 
for 20 cents a dozen fetch ed 28 to 30 cents a dozen else­
where; hindquart er s o f lamb sold a t the company's store 
for 16 cents fetch ed 24 cents elsewh er e; broiler s so ld at the 
co mpany's store for 17 cents fetched in the neighborh oo d of 
27 cents elsewh ere. 

Transit Commissioner Taylor's Views 

The Philadelphia Public Ledger co ntain ed a n int ervi ew 
with A. Merritt Taylor, city tran sit commission er o f Phila­
delphia, in a recent is sue, in regard t o th e p lans to be sug­
gested fo r a perfected tran spo rtation system for Philadel­
phia. M r. Taylor, who is at At lanti c City recuperatin g 
from an attack of typhoid fev er . is r eported t o h av e said 

that t he t ra n s it r eport wi ll probably not be 1·e,1dy for three 
mont hs. T h e Ledger sa id in part: 

"M r. Taylor' s p la n s wi ll li nk subway and elevated lin es 
with parts of t h e prese nt ;, t eam ra il road bra nch es into the 
suburbs in a way t hat w ill w ipe out geographical divi sion s 
hy brin g ing sec ti on s close togeth er by the power of sw ift 
trans it a nd make P hiladel ph ia a metropolis instead of be­
in g a con federacy of wa rds or a mere coll ection of unit s. 

"Broad Street, said Mr. Taylor, w hi ch offe rs unpara lle led 
oppo r t unit ies as t h e ce nt er of a g r ea t syst em of rai lways, 
h as, for some rea so n w hich he con ~i ders inexplicable, been 
permitted to lie un used in t he very period of expansion 
when it h as been most neede d. Unti l it is used for a sub­
way. h e dec lares, th e growth of t h e ci ty w ill be reta rded. 

''Essen t ia l to t h e scheme of Tra n sit Com m iss ion er Taylor 
is th e prop osed legislation, and th e bi ll s t hat have been 
prepa red were drawn la rgely upon h is suggcs t ton. He con­
!- id er s t h e r ig h t of eminent domain as absolute for a trans­
poi-tat ion p lan for P hilade lphia, fo r it wil l invo lve not on ly 
the presen t system in P hilade lphia but the electric ra il ways 
that now reach t erm in a l stati on s at t h e border s o n t h e 
n o r t h , wes t a nd south. T his wi ll mean t h at freig h t can be 
carri ed in to a ny par t of Philade lph ia from adjoining coun­
tie s wi th out t h e cost of rehand ling at t h e elect ric railway 
termin a ls a n d thu s make real one of the schemes wh ich the 
Mavor a nd D irector Cooke have decided shall be brough t 
to pa ss durin g thi s admin istration, if possib le. 

"Th e proposed legislation is a lso needed, Mr. Taylor 
b eli eves, t o de t erm ine t h e right to run car s through the 
l\Ia rket St reet subway if the city should operate th e Broad 
Street undergrou nd system or lease to some operator other 
tha n th e P hil ade lph ia Rap id Transit Company. In either 
eve nt . th e enla rgem en t of t h e Market Street t ube cast of t h e 
Citv Hall to fo ur track s w ill be t h e inevitable n eed. it is de­
cla ~ed. w hen t h e Broad Street sys tem has been constructed." 

Mayor Jost of Kansas City Submits Franchise Draft 

'M a yo r J os t o f Kan sas City. Mo., ma de a t entative fr an­
chi se o ffer on Ma rch 6. 1913. to the r eceive r s of the Metro­
polita n S tree t Ra ilway of th at city, based on t h e par value 
o f out st a ndin g bon ds a nd mo rtgage ob ligat ions of thP 
comp any t o th e a m ount of $20,000,000. H is proposal 
eliminates th e s t ockh old er s of the company from con­
siderati on . H e ha s sugges t ed th a t "t h e ligh t comp a ny.•· 
w hi ch h e desc ribes as a "twin co rporat ion ," tak e care of 
th e $_:;.600,000 o f st ock of the M etropoli tan Street Ra ilway 
which is out s ta ndin g. Foll owin g the p resenta t ion of th e 
Ma y o r" s p rop osal, th e co nferen ce a t w hich it was made 
adj ourn ed t o con sid er th e matt er. In th e course o f hi s 
stat ement the Mayor said: 

"I appreciate th e situation of th e compa ny a n d its n ee d 
fo r a ssistance. This co ntrac t o ugh t t o g uar a ntee th e in­
t egrity o f th e bond ed debt-a ny thin g else wo uld be inde­
fensible. " 

Commenting on the proposa l of th e Mayo r, th e Kans as 
City P ost of March 7 said in th e course o f a n edit o rial: 

"Mayo r J o st says the impo rta nt t hin g in these n egotia­
tio n s ..is t hat his conscience sha ll be k ep t beautiful, clean , 
clear and intact. Other peopl e of Kan sa s City have con­
scien ces too. It is n o n ew t hin g to them. Strangely 
enough t hey have been able t o go along the ordinary 
paths of li fe. living and lettin g live, a nd yet kept their 
con sci ences clean and swe et. Mayor J ost ha sn 't , aft er 
all, the o nly con science in Kan sas City. H e hasn 't di s­
coYered an entirel y n ew t hin g in life." 

Catalogs and Bulletins Desired.-Catalog s a nd bulletins of 
electric r ai lway supplies are d esired by G. Vv. Dunlap, m e­
chanical en g in eer of th e In tern a tion a l Railway. Cold Spring 
sh ops, Buffa lo , N. Y. 

New Texas Road Opened.-The Ri viera Beac h & \ i\Test­
ern Railway h as b een placed in operati o n bet ween Ri vie ra 
a nd Rivi era Beach, w hi ch a re IO mi les a parL Th e line is 
equi pped with McKeen m ot o r ca r s. 

Order in Regard to Paving in Detroit.-Co r pora t ion 
Coun sel Lawson has no ti fi ed th e D etroit ( Mi ch .) Uniter! 
Railway th a t it must pav~ th e strip b et ween it s tracks on 
J cffer so n Ave nue from Hillge r Ave nu e east to th e city 
limit s, in pt1rst1an ce of?. r eso luti on of th e City Cnt1 n ci l. 
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Elect rifica tion of Buffalo & Fort E rie Line Proposed.­
T he Buffalo & F or t E ri e Railway & F er ry Company, Fort 
E r ie, Ont. , which operates 4 mi les of s t andard-gag e steam 
ra il road, is r ep ort ed to be co nsidering p lans to electrify 
t he line and ex t end it to conn ect w it h t he N iagara, St. 
Cath arin es & T oro nto Ra ilway, w hi ch op erates ~ so-mil e 
co mbined s team and electric ra ilway. 

Progress of Southwest Missouri Railroad Reviewed.­
T he J op li n Daily Globe, J oplin, M o., in its annual m ining and 
industria l ed ition, date d Sunday, March 2, 1913, r eview ed 
b riefly the progress of the Southwest Mi ssouri Rai lroad, 
w hi ch operates an int erurban elec t ri c rai lway sys tem that 
co nn ec ts t he cit ies of the Missouri m inin g district. T h e 
artcle was illustrated with halftone eng rav in gs o f th e pow er 
h ou se of t he company, the m a in offi ce building, one of th e 
subs tat ion s, the employees' club ho use a nd carhou se a nd 
o ne of t he ca r s built a t th e vVebb City ca r shops of t he 
company. 

Rapid Transit Matters Before the Pittsbu r gh Council.­
The r esoluti on int rodu ce d into t he Coun cil of P itt sburgh 
to ask t he Penn sylvania Ho use of Rep resent at ives to ap­
po in't a legi sla ti ve committ ee to conduct an in qniry into t he 
.affairs of th e P hilade lphia Company, w hi ch co n tro ls t h e 
Pi ttsburg h R ailways, h as been referred to th e law depart ­
ment o f the city for an opini on as to w hether t h e city has 
t he rig h t to appropria te money to fi n ance a n inves tiga tion 
by the L egislature. T h e publi c service and surveys com­
m it t ee of the Council has la id o n t he tabl e th e ordinanc e 
to g rant th e Pittsburg h Di strict Ra il roa d a fra n chise t o 
co nstruct a subway in P ittsburg h. 

Ticke t Suggest ion in Cleveland.- H. E. Seidl , of t h e Met­
ropoli tan E ng in eer in g Company, in a lett er to Stree t Rail­
way Co mmi ss ioner W itt, of Cleveland. has sugges ted t hat 
seaso n tickets be sold by the Cleveland R ailway as a mean s 
of reli evin g t he situa tio n during th e ru sh h ours in Cleve­
land. The p ro posed cross town lin e in t he East E nd will 
follow Eas t Seventy-ninth Stree t from th e St. Clair to t he 
\ i\Too cl land Avenue line, w ith t he exception of a sh ort di s­
tance w her e it will run over East E ighty-second Street, on 
acco unt of difficu lty in securin g proper ty on t he former 
stree t. It is proba bl e tha t a loop w ill be buil t from S t. 
Clair Stree t to Gordo n P a rk a nd that eventually the lin e 
w ill be extended from the present south ern te rmi nu s to 
B roadway. 

Review of Iowa Syndicate 's O peration.- T he D es M oines 
l,cader con ta ined r ecently an a rt icle by its co rr esponden t 
in Ceda r Rap ids in rega rd to th e Dows-Sm ith-Reed syndi­
cat e a nd t he probable p la ns of t his syndica te and th e Harris 
int er es t s of Chicago with rega rd to conn ec ting th e syst ems 
in Cedar Rapids and D es M oin es. T h e a rti cle contained 
portra it s of W. G. Dows, I. B . Smith, J oh n A. R ee d, A. W . 
Ha rris and N. W . Harris, together w ith views of the 
exterio r of th e power st a tion of t h ese interest s and a map 
showing th e lin es of t h e Iowa R a ilway & Light Co mpany, 
t he propose d in teru rban ra ilways of thi s compa ny. it s p ro­
posed hig h-vol tag e transmiss ion line s. the cities se rved by 
hi gh-volt age lines and th e locat io n of t he power p lant s of 
the compan y. 

Negotiations for Franchise Extension in Akron.- The 
Co un ci l of A kro n, O hi o, has dec ide d to r etain A . B . D u P o nt , 
Cleveland, in an a dv iso ry capacity in connection w ith th e 
negotia tion s for t he extension of th e lines of t he No r thern 
O hio Tracti on & Lig ht Compan y in Akron. Following a 
recen t m eeting with Will Chri s ty, vice-president ; Cha rl es 
Currie, genera l manager , a nd other r epresenta tive s of th e 
comp any. the Counci l addressed a let te r to t h e compa ny 
in r egard to th e exte nsi ons. T hi s let te r it co nclud ed w ith 
t he sugges t ion tha t t he company appoint a co mmit tee w ith 
autho r ity t o agr ee on th e terms for t he pr oposed ext en sion s 
a nd tha t th is committ ee, together w ith an engi neer r ep re­
senting t he compan y, m ee t t he ra ilroad a nd b ridge com­
mitt ee of th e Cit y Coun cil and its exper t to dete rmin e t h e 
means for securing extensi ons on terms r easonable to both 
t h e company and t he city. 

Strike in Binghamton.- A numb er of employ ees of the 
B ing hamt on ( N. Y .) R ailway w ent on s trike on Saturday, 
March 8, 1913, at 7 p. m., to enfo rce th eir demand for 
t h e r ein sta tem ent of five or six m en w ho had been dis-

charged fo r cause. Ther e was n o oth er g ri evance. A bout 
on e-third of th e cars finished the runs that night with 
loya l men. The next day the co mpany operated m ore than 
ha lf th e cars and since th en has been op erating on schedule. 
The patronage is excellent. The fir st of the y ear the com­
pany ra ised th e w ages of it s m en ro per cent and announced 
t ha t it expected t he men to obey all of the rules which 
th e co mpany la id down fo r th eir g uidance. The effort to 
enfo rce strict d isciplin e m et w ith some opposition and the 
at t empt was m ade to organize a union by th e fe w m en who 
r esent ed being h eld stri ctly accountab le fo r th eir short­
comings. 

Storage Battery Car for Service Between Waterbury and 
Meriden.-T he New York. New Haven & Hart fo rd R ail­
road is pla nn ing t o p lace Beac h-Edi son ca rs in service be­
tw een Waterbury and Meri den running on a combination 
o f electric st ree t ra ilway an d stea m ra ilroad tracks. The 
cars are to be of the sta ndard double-tru ck type of the 
F edera l Sto rage Ba tt ery Ca r Co m pa ny, 50 ft. long over all, 
w ith comb inati on expr ess and passenge r body and a seating 
capa cit y of fo r ty passeng er s. T hey w ill be charged while 
runn ing on th e t ro ll ey lin es a t eac h end of the road, nam ely, 
at W ater bury a nd M er iden , and will be opera ted fro m th e 
batteries w hile on th e st eam t racks between t hese p oint s. 
Th e proposed u se of th is t ype of car in thi s class of servi ce 
by the New Y ork, New Have n & H artford Railroad is a 
d epa rture fr om m eth ods a dop ted elsewher e fo r similar 
se rvice. 

The Electric Railway at Panama.-It is exp ected that the 
elect r ic r a ilway whi ch is under constructi on in Panama 
City wi ll be r eady to be placed in operation about May 
15, 19 13. T he syst em will extend fro m Balboa on the west 
n early to t he Zon e boundary line, in the summer resort of 
L as Sabanas, on the east . The line is owned by the 
Panama Tramways Co mpany, o f w hich Min or C. Keith, an 
officia l of t he U nit ed F ruit Co mpany, is presid ent. F our­
teen cars h ave been ordered. Power will be supplied from 
the Canal Commission plant a t Miraflo res. The company 
pr oposes eventually to erect its own power house. On 
Oct . 22, 1892, an E ng li sh company, r egist er ed in London, 
was organized. It was na m ed th e United El ectric Tram­
ways and was capi ta li zed a t $150,000. It began work of 
co n struction in 1893, an d in October of tha t year a part of 
the line was placed in opera tion. From 1893 to 1896 the 
li ne was g radually add ed to, until in the la t t er year there 
was a to tal leng th of about 5000 ft . in operation. Service 
was suspended in 1898. U p to and including 1896 the com­
pany had expe nded the sum of $182,656.25. Wh en the 
Amer ican s came in 1904 th e only remaining evidence of this 
line was t h e old r a il s. These w er e removed when paving 
was begun in 1905. T he· contract for th e construction of 
t he lin e w hi ch is now n earing completion is held by R. W. 
Hebar d & Company. 

Public Utility Measure in Washington, D. C.-The ses­
s ion of Co ngr ess w hi ch la sted from Dec. 2, 19 12, until March 
,1. 1913, resu lt ed in t h e passage of thirteen n ew laws affect­
ing t he D istri ct of Columbia. Mo st important and far- ' 
reaching in effect of this legislatio n is th e Distri ct appro­
pr ia tion b ill. It creates a public utiliti es commission com­
posed of th e District Commis sioners to supervise and regu­
lat e th e public utility corpora ti ons in the Di strict other 
th an s team ra il roads. T h e publi c utilities commi ssion and 
an ti- me rger law s, w hich w er e app ended to the appropria­
t ion bill, became effecti ve with th e Presid ent's signature. 
Inasmuch a s the pub lic utilities clause goes into effect im­
m edia tely, t he Di strict Electric Railway Commission no 
Ion o-er legally exists. It is provided that the duties of the 
ra il~ay commission shall be taken over by the new commis­
"ion, w hi ch w ill maintain headquarters in the Municipal 
Buil ding . The n ew commission will be provided with a chief 
cle rk, or executive o ffic er , and official appraiser and other 
assist ant s. O ne o f the first duties of th e commission after 
it has orga nized will b e to value the properties of local 
publi c se rvice corporations. B esides Secretary Marble, who 
will b e a member o f the Interstate Commerce Commission 
to succeed Franklin K . Lane, now the Secretary of the 
Interior, the District Electric Railway Commission was 
composed of Henry L. West , former commissioner of the 
Di strict, and Thomas W. Smith, a lumber merchant of 
W ashin gt on. 
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LEGISLATION AFFECTING ELECTRIC RAILWAYS 

MICHIGAN 
The amend ed V crdicr home rul e bill was passed by the 

House on M arch 6. M o st of t h e amendment s r elat e t o th e 
municipal own er ship of publi c se rvice p rope rti es. It is 
provided tha t th e m easure sha ll go into effect a t on ce. T h e 
bill ha d bee n pass ed by the Sena te, but th e am en dm ents 
added in the H ouse will m ake it n eces sa ry to resubmit it 
to that bo dy. Municipal owner ship of public u t iliti es is 
provid ed fo r in th e bill and municipaliti es m ay crea te oper­
a tin g commi ssion s to have cha rge of a ll transportat ion, in­
cludin g proposed subw ays in so m e of th e citi es. O ne 
a m endm ent make s defi nit e the lang uage of tha t portion of 
the bill w hich w ill a ll ow citi es t o constru ct publi c utili ty 
properties and s till an o th er chang es a h azy pr ovi:' ion for 
paym ent o f bond s to a clea r express ion r equiring t hat a 
s inking fund be es ta bli shed fo r that purpose. A noth er 
am endment makes it legal fo r ci ti es t o a cquire a nd operate 
s treet ra ilway s in suburb s and out ly ing vi llag es an d t own s 
within a di s tan ce of ro m_il es-. 

Sena to r O gg has int rodu ce d a bill w hi ch provi des tha t 
motormen and conducto r s sha ll w o rk n o t m or e than t en 
hours out of each t wenty-four a nd th at thi s labor sh all be 
performed within a p eri od of t w elve hour s. 

J\U NNES O T A 
Garfield vV. Brown, of Glencoe, ha s introduced a new 

public utiliti es bill in th e H o use. T he m easure would place 
all public se rvi ce corp or a tion s, w heth er owned by individ­
uals or otherwi se, und er th e contro l of a sta t e commi ssion 
of three m ember s to be appoin ted by th e Gove rn or, r espec­
tively for two, four a nd six yea rs, and a ft er th e fi r st ap­
pointment for six years. 

NEW YO R K 
A bill has been int rodu ced to am end th e rapid tran sit law 

so that the same p rm·is ion is ma de r egarding acqui sition of 
easements by corporati ons or ganized under th e rapid tran­
sit law as n ow exists r egarding easem ents acquired by th e 
city. The bill would prevent an en cumbrance up on prop­
erty which would militate agains t it as security fo r a loan 
when an ea sement is o btained in th e property fo r subway 
purposes. 

OHIO 
The Hous e ha s approved th e Bigelow b ill , whi ch r epeals 

the law making it neces sary fo r a company to secure th e 
consents of owners of abutting property along str ee ts wh ere 
it wishes to build a stree t r ailway. Should th e bill pass th e 
Senate and be sign ed by the Gove rn or owners of prop erty 
will have no legal right to obj ect t o the constru ction of a 
railway in front of their prop erti es. 

PEN N SY L VAN T A 
The rapid tran sit m ea sures drafted at the in stanc e of 

Mayor Blankenburg of Philadelphia, mention of which was 
made in the ELECTRIC R AILWAY JouRNAL of March 8, 1913, 
page 434, have been introduced in th e Legislature. 

There has been another postp onement of the public h ear­
ing in the hall of the Hou se on the three Public Utilities 
Commission bills no-w in committee of that branch of the 
General Assembly.· This hearing is now announced for 
Tuesday, March 18, at which tim e, it is expected , the com­
mittee will finally hear arguments for and against the bills 
in question. 

Among· measures introduced in the Legislature recently 
a re the following : Empowering counties to construct, or 
acquire by purchase, condemnation or lease, street railways 
and other public utilities, and to operate them; permitting 
all cities to enact ordinances relating to repairs to streets 
in cases where th e obli gation to repair rests upon corpora­
tion s, such as electric railways, gas and electric companies, 
with a penalty of 25 per cent added to the actual cost of 
said repairs for non-compliance with the or<linance; requir­
ing individual drinking cup s in all passenger coaches under 
penaltv of a $roo fine; creating a bureau of public utilities in 
secon<l-class citie s ; providing that a ri ght obtained under an 
exten sion of a street railway shall not be exclusive until 
local consent is granted. 

It is stated that an agreement has been practically reached 
between th e state administration men and th e R epublican 

s t a t e convention' s leg is la ti ve C(Jmmitt ec w hereby the twu 
part ies will unit e on on e uf t he tw o hilb providi ng for a 
pub lic uti litie s co mmi ss i! ,n. 

RHOD E ISLAND 
A n a ct to inco rp ora t e th e Bos ton & P rov id ence I nterur­

ban E lec tri c Ra ilroa d has been in troduced in th e House. 
1' hi s co mpany seeks th e rig h t to const ruct a rai lroad 
th roug h W oo nsocket, Centra l Fall s, P aw tucket, Prov idence 
an d Cra nston, using a portion of th e roadbed an d th e r ight­
of-way of th e Southern N cw E ng land Railway, a subsidi ar y 
of t he Crand Trunk Ra il road. T he co m pan y plans to run 
s t ea m ers fr o m Provid en ce t o N cw York, and a rra nge m ents 
h ave a lready b een m ade to bu ild two stea m ship s t o ply 
betw ee n th e por ts . 

Two bi ll s intend ed t o furt her th e exte nsion of th e lin es 
o f the R h ode I sland Compa ny from thei r presen t te r m inal 
a t Centerdal e to Ch epach et , a d istan ce of mor e than IO 

m il es, are und er con sideration . T he m easures a re ra ther 
unusual. T hey p rovide t ha t Smithfield and Glouces t er , the 
towns throug h w hi ch th e pr oposed ex tens ion woul d pass, 
s hall m ee t a ny defici ency w hi ch may ac crue to th e opera t­
ing co mpany as a r esult of extending the road. Th e b ills 
a re befo re cc m mitt ces and an ea rl y report i~ expected. 

U T AH 
The Senate committ ee on ra il roads h eld a public hea r ing 

on M arch 5 o n t h e ra ilroad and publi c ut ili ties commi ss ion 
bi ll. No on e a ppear ed befo re th e committee to advocate 
t h e m easure. Geor ge H . Smith , assis t ant gen er al cou nsel 
of th e O r egon Sh ort L in e, sa id th at t h e expen ses of t h e 
com mi ss io n would not be compensa ted hy a ny benefi t s th a t 
m igh t acc ru e. T h e H ouse m a de t he h ill a "pecial o rde r of 
busin ess for Mar ch 7. 

WASHI N GTO N 
A b ill has been introduce d in th e H ouse t o am end a pro­

vis ion of th e p resent st reet rai lway law to read as foll ows: 
"Every s tre et r ai lw ay shall, up on such t erm s a s m ay be 
just· an d r eas onab le, fu rni sh to its pas sen g ers tran sfer s en­
titling such pas sen gers t o on e co n tinuou s trip ove r an d 
upon por t ion s o f its lin e within th e same city or town not 
r each ed by th e ori g in ating car." U n de r th e law a s it now 
s t and s a compa ny canno t cha rge m o re than S cen ts for one 
cont inu ous ride within t h e corporate limit s of th e city. 

PROGRAMS OF ASSOCIATION MEETINGS 

New England Street Railway Club 

The thirteenth annual m eetin g and ba nquet of t h e New 
E n gland Street Ra ilway Club w ill be h eld at t h e H otel 
Somerset , B os to n , Mass., on M arch 27, 1913. T h e bu si n ess 
meeting will be held at 3 p. m. , th e r ec eption at 6 p. m. an <l 
th e banquet a t 6.30 p. m. The committee of arran g emen ts 
has planned fo r a "club n ight" on t hi s occasion. The pro­
g ram , which is in course of prepara ti on , w ill provide fo r a 
few short speeches. Th e t icket s for members o f t he club 
w ill cos t $3 each, and for guest s w ho ar e n ot member,; 
the price will be $4 each . Eac h t able will seat six p ers on s, 
and a s the capa city of the banquet h all is limited H . /1.. 
Faulkner , s ec r etary of t h e cl ub, requ ests t hat reservat inns 
be m ade promptly. 

American Railway Engineering Association 

Th e pro gram fo r th e convention of t h e A meri can Railway 
Engineerin g As so cia tion , w hi ch is to be h eld at th e Con­
g res s Hotel , Chi cago, Ill. , on Mar ch 18 to 21 , inclu sive, 
provides for th e presentation on March 18 of the r epo r t of 
the committee on s ignals and interl ocking, th e committ ee 
o n track and th e committee on rail. It p rovides fo r the 
presenta ti qn o n l\J a r ch 19 of t h e r epor ts of th e comm itt ee s 
on w oo d prese rvat ion and on ties. O n Mar ch 2 0 th e 
r eport o f th e comm ittee on elec tri city w ill be p resent ed. 
The annua l dinn er of the association will be held in the 
gold room of the Co n gr es s Hotel on the evening o f March 
19. T he speak er s at th e dinner will include B. A . W orth ing­
ton , pres id ent of th e Chi cago & Alto n Ra ilroad : George A. 
Post, president of th e Railw ay Business As socia tion ; R ev. 
R. \ V. Di cki e. J\I ontrea l, Can. , an d P . G. Re nni ck, P eor ia. 
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Financial and Corporate 
Stock and Money Markets 

Mar ch 12, 1913. 
A feature of the trading o n t h e N ew York Stock Ex­

change to-day was th e decline in a number of th e n ewer in­
dus tria l issu es. The co n t rast between the state of th e st ock 
market and t h e co nditi on o f g eneral bu siness remains as 
marked as ever. T h e m on ey market sh owed the effect o f 
Eu rop e's urgent dem and fo r gold. Call mon ey rose to 6 per 
cent t o-day a nd it is thought that further con siderab le 
am ounts of gold w ill be t ak en for export before the end of 
th e m onth. Rates in th e m o n ey market were: Ca ll, 4¼ @ 6 
per cent with a las t loan of s p er cent; s ix ty days, s ½ @ 6 
p er cent ; nin ety d ays t0 s ix month s, s ½ @ s¾ per cent. 

The Philadelphia ma1 ket w as broad a nd active. T h ere 
was a good demand for b ond s. 

The Chi cag o market was broad, but th e volum e of sales 
was not large. The bulk of the bond tran sacti o ns wa s in the 
r a ilway is sues, the sale s of Chi cago Railway s s' s t o taling 
$50,000. 

In th e B os t on market th e r a ilroad issu es wer e dealt in 
m ore fr eely t o-day. There was lit t le d em and for b onds. 

The Ba ltimo r e m a rk et fo r st ock s was n arrow and ex­
trem ely dull. The d em a nd for bonds continu ed good. 

Qu otatio n s of trac ti on and manu fac turin g sec uriti e s as 
compared wit'h las t week follow : 

Mar . 5. 
A'11e r ican Rrake Shoe & F ou ndry ( com mon) . . . . . . . . 90 ½ 
A m er ican Brake Sh oe & F oundry (preferred) . . ..... . 13 1 Ji 
American Cities Com pany (comm on) ... .... . ....... . 47 ½ 
.Ame r ican Ci t ies Compan y (pre ferred). . . . . . . . . . . . . . . 76 ½ 
.Ameri can Light & T rac ti on Compa ny ( comm on) ..... 380 
.Am er ican Lig ht & Tract ion Company (pre fe r r ed ) ..... 107 
American R ail ways Company . . . . . . . . . . . . . . . . . . . . . . 39 ¼ 
A u rora , E lgin & Chicago R ailroarl (common). . . . . . . . 44 
Aurora, E lgi:i & C hicago R ailroa d ( prefe r r ed ). ...... 86 ½ 
B oston E levated R a il way . . ... . . . . . .. . . . . . ..... .... 108½ 
Boston Suburban E lectric Compani es (comm on). . . . . . 7 ½ 
Boston Su bu rban E lectric Compan ies (preferred). . ... 65 
Bos ton & W orces te r Electri c Compa nies (common).. 6 
Roston & \Vorcester Elect r ic Compa nies ( preferred ) .. 40 
R rooklyn R apid Tran sit Company .... . . . . . . . . . . . . . . 90 ?/ii 
Ca pita l Tract10n Com pany, \\Tashing ton . .. .. . .... . ... 120 
Chi cago City Ra il ways . . .. . ...... .. ... . .. . .... . ... 150 
C hicago El evated R a ilways (common ) .... . .. . ....... 30 
C hicago E leva ted R ail ways ( preferred ) ..... .. .... .. 91 
Chicag o R a il ways, ptcpt g., ct f. 1..... . ....... . ...... 90 
Chi cago R ail ways, ptcptg. , ct f. 2 . . . . . . . . . . . . . . . . . . . . 24 
Chi ca g- o R a il ways, pt cptg. , ctf . 3. . . . . . . . . . . . . . . . . . . . 6 ½ 
Chicago R ail ways, ptcptg., ctf. 4.............. .. ... . 3 ½ 
Cin cinn a ti S tree t R ail way .... . . .. ............. . .... 11 1 
Clevela nd Southwest ern & Columbus R y. (com m on).. . *6 
Cleveland Southweste rn & Columbu s Ry. (pref e r r ed) .. *30 
Clevelan d R ailway . ... .. .. ... . ... . . ..... . •... .. ... 103 !4 
Columbus R ailway & Li ght Compa ny . .... . ..... . ... 18 
Columbu s R ail way (comm on ) . . . . . . . . . . . . . . . . . . . . . . 69 
Columbus R a il way ( prefe rred ) . . . . . . . . . . . . . . . . . . . . 88 ½ 
Denver & N orthwestern R ailwa y . . . . . • . . • . . . . . . . . . . 117 
D etroit U nited Rail way . . . . . . . . . . . . . . . . . . . . . . . . . . . 85 
Gen eral El ectric Company .......... . ..... ......... 139 
Geor r- ia R a il way & El ectric Compan y ( comm on ) . ..... 122 
Georgia R ail way & E lectric Com pa ny ( preferred ).... 8 -1 
In te r borou gh l\fetropolita n Company (comm on )...... 18 
Interborou gh M etropoli t an Company (prefer red ). .... 61 % 
Inte rn a tion al T ract ion Compa ny (common) ..... .... . 42 
Interna tion al Trac t ion Company (prefer red ).... .... 9S 
Kansas City R ailway & Light Company (comm on). ... . 20 
K an sas City Railway & Li ght Company ( prefe rred ) . . . 38 
L ake Sh ore Electric Ra ilway (common).... .. ... . ... 6 ½ 
Lake Sh or e E lectric Railway (1 st preferred)..... . .. 91 
L ake Shor e Electric Railway (2d prefer red) ..... . .. 25 ½ 
M anh attan Railway . ...... .. . . .......... .. ........ 131 
M assachuse t ts Elec tric Com panies (common)........ 16 ¾ 
M assachusett s El ec tric Companies (preferred)........ 7, ½ 
Mil waukee El ect r ic R a il wav & Light Co. (preferred) .. 102 
N orfolk Rail way & Lirht ~Company ..... .. ...... . ... * ? t; 
N orth Ame rican Company . . . . . . . . . . . • • . . . . . . . . • . . . 79 
North ern Ohio Li g-ht & Traction Company (common). 7 , 
N o rt hern O hi o Li !!llt & Tracti on Company (preferred ) 10 , 
P hi lade lph ia Com pa ny. Pittsbur!!h (c omm on ) . . . . . . . . 46 
Philad elphia Compan v, Pittsburgh ( pre ferred)....... . 41 
Philadelphia Rapi d Transit , ompan Y. . . . . . . . . . . . . . . . 2S ~;,\ 
P ortland R ai lway. Li ght & P ower Company......... 6i 
P u blic Se rvice Cor poration . .. . .. .. . . . . .. . ........ 11, 
T hi rci Avenue R ailway. New York. .. .............. 37 ½ 
Toledo R ailways & Light Com pany . . . . . . . . . . . . . . . . . . 2 ½ 
Twin City R apid T ran si t Co., Minneapolis ( common). 106 
Union Trac ti on Com pany of India na (common) .. .. . . *4 ½ 
Un ion T raction Com pan y of In dia na (1 s t preferred) .. *8 1 
U ni on T r act ion f' om pany o f In dian a (2 d preferred) .. *~4 
United R ys . S· Elec t ric Compa ny (Raltim or e) ........ *23 ¼ 
U nited R ys. Inv. Company (common)"... . . . ........ 27 ½ 
U nited R vs. Inv. Compan y (pref e rred ) ... . ......... 51 ¼ 
Vir!!inia R ail way & Power Com pany (comm on).. . . . . 54 
\ ' ir!!inia R a il way & Power Company (pr efer red ) .... 92 ½ 
W ashingt on Ry. & Fl ec tric Com pan y (comm on ). ..... 84 
\\'ashin!!t on R y. & Elect r ic Company (preferred) .... 88 ¼ 
\Ves t End Stree t R ai lway, Rost on (comm on ) . . . . . . . . 78 
W est End Street R a ilwav, Boston (p r eferred) ...•.. *97 
\Vestingh ou se El ec. & Mfg. Company. . ... .. . ....... 70 ½ 
\Ves tinghouse Elec. & M fg. Com pany ·(1st preferred) .. 118 

*L ast sa le . 11 :1\sked. 
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ANNUAL REPORTS 

Cleveland, Painesville & Eastern Railroad 

The fo llowing is a comparative statement of the results 
o f the operation of th e Cleveland, Painesville & Eastern 
Railroad, Cleveland, Ohio, for the y ear s 1912 and 19rr: 

1912 1911 
Gross earnin gs ........ ... ...... ...... .. . $386,967 $366, 143 
Operating . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 190,005 189,195 

Net earnin gs .......................... $ 196,962 
Inte rest an d taxes. .... . . . . . . . . . . . . . . . . . . . 138,787 

$176,948 
113,045 

Suq,lus •. . . . . . . . • . . . . . . . . . . . • • . . . . . . . . $58,175 $63,903 

E. \ i\/. Moore, th e president, says in part: 
"Four thousand five hundred and fifty-seven feet of 

track on Euclid Street, through Wickliffe, was relaid with 
7-in. 80- lb. T-rail on treated oak ti es with 9-in. crushed 
s to n e ball ast. This sec tion of track was also paved. We 
re la id 2 miles o f track between Euclid and Stop 17 with 
70-lb. A. S . C. E . rail, and 12,000 6-in. x 8-in. x 8-ft. oak 
ties w ere put unde r the track, and of these 3000 were treated 
w ith wood preserver. 

" A new t elephone lin e was built fr om Willoughby to 
Euclid, a d istance of 8½ miles. The n ew transmission and 
t elep h one lin e between Painesville and Will ou ghby, 11 ½ 
mile s, was completed a nd put in operation in July, 1912. 

"The in stallation of n ew machinery and general repairs 
o f th e old machinery in the Painesville power hous e was 
co mpl eted during the year. The plant now has a n ormal 
gen erat ing capacity of 3720 kw, with a n ormal b o iler capac­
ity of 2200 hp . T h e boil er s have 50 per cent overload rating, 
which is equal to 330 hp in boiler capacity. The Wil­
oug hby substat io n was put in operati o n o n July rs, 1912, 
havin g rooo kw converting capacity in r a ilway converters . 
T hi s station furnishes power for both lig hting and railway 
service. 

"Th ere are at present 247 lig hting cu s to mers and 199 
100-watt seri es tungsten s treet lamps. In addition t o this 
we furnish the vi llage of Willoughby current at th e switch­
board. \ Villoug hby v illage has at present 235 lighting cus­
tomers and 165 seri es tungsten s treet lamps. 

"O n e electric locomot ive was built to take care of the 
switchin g of coal and other carload material from our con­
n ection with the steam road in Painesville t o the power 
h ouse and o th er points o n the line. Two passenge r and 
two baggage cars were rebuilt. 

"Twenty-five-year franchises and ten-year street light­
in g contract s were g ranted to the company by the villages 
of Fai rport a nd Richmond." 

Stati sti cs of traffic compare a s fo ll o w s: 
191 2 

Per cent of ope ration. .. .. . . . . . . . . . . • . . . . 49.10 
Car miles . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 93 1,328 
Incom e per ca r m ile...... . .......... . . . . . 41.SSc 
Operating per car mile ................... 20.41c 

19 11 
51.67 

935,953 
39.12c 
20.20c 
18.92c Net ea rn ings per ca r mile................ 21.16c 

Passengers ca rried . ...................... 2,609,117 
Earnings per passenger . . . . . . . . . . . . . . . . . . . 11.Slc 

2,491,235 
11.71c 

Dominion Power & Transmission Company, Ltd. 

The report 0f th e Dominion Power & Transmission Com­
pany, Ltd. , Hamilton, Ont. , for the year euded Dec. 31, 
1912, and the profit and loss account of the company follow: 

EARNINGS AND EXPENDITURES 
Gross earnings .. •... .. .......•........... ••. . • $2,563,371 
Opera ting expenses . . . . . . . . . . . . . . . . . . . . . . . . . . • . 1,359,459 

Bond interest and inter;!st. ....................... ....•.... 

Surplus ea rnings ... ..... ....................... ....... . 

1912 
Jan.2 
Dec. 31 
Dec. 31 
Dec. 31 
Dec. 31 
Dec. 31 
Dec. 31 

PROFIT AND Loss AccoUNT 

Balance from 1911 ........... . ............. : ...... . 
Surplu s earnin gs, 19 12 ....... ..................... . 
Transferred t o replacement. . . . . . . . . . . . . . . $15,727 
Bad and doubtful accounts written off. . . . 2,446 
Dividends declared . . . . . . . . . . . . . . . . . . . . . . 362, 301 
Reserve for deferred dividend. . . . . . . . . . . . 230 ,176 
Balance . . ..... ............. . ............ 1,005,715 

$1,203,912 
352,152 

$851,759 

$764,606 
851,759 

$ 1,6 16,365 $ 1.616,365 
J. R. M oodie, the president, says in part: 
"There is nothing very special to comment upon in con­

nection with. the r eport for the year ended Dec. 31, 1912, 
beyond pointing out that the year was a good one and that 
our prospects for 1913 are also good. The sales of power 
exceed those of any previous year. The physical condition 
of the properties is excellent and continues to improve, 
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la rge su m s havi ng bee n expenlkd to that end, particularly 
o n t he powe r h ouse an d t he s tr eet railway. A t hi rd trans­
mi ss ion lin e has bee n built from Il a milt on to t he power 
ho use 0 11 our ow n rig h t-of-way. Brantford a nd Wel land 
hav e passe d by- laws committ in g th e muni cipaliti es to com­
petition with us in the power a nd lig htin g busi n ess . App li ­
cation has bee n made to Parliament for an exten sion of t he 
chart er o f the Brantford & Hamilton Railway to enabl e us 
to extend th at railway to ) h e town of Galt. Befor e this 
report com es to your hands your direc t or s will have de­
clared a nd pa id a ll de ferred dividends o n th e preferen ce 
stock, a nd th ey can say that this was warrant ed upon a 
m ost con servativ e ba sis . T hi s act ion o f the board will 
afford, with out doubt, g reat sat isfact io n t o th e preference 
shareholder s." 

Toronto Railway 

T h e income account of the Toro n to (O nt. ) Railway for 
the year ended Dec. 31, 1912, and th e profit and loss ac­
count o f the company fo llow : 

I NCOME . \ ccoUNT 
Gross earn ings .......................... ............. ...... $5,-1-18,05;) 
Opera ting, maintenance, etc .......... , ... , ......... $2,866,550 
Interest on bonds, e tc......... . . . . . . . . . . . . . . . . . . . . 190 ,992 
Percentage on earnings........... . . . . . . . . . . . . . . . . 798,95° 
Pavements, taxes................................. 143,090 

3,999,592 

Surplus earnings.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . $1,448,-158 

PROF IT AND L oss AccoUNT 
Balan ce from last yea r . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . $3, 125,89-1 
Surplus earnings, af te r payment of a ll expenses, interest, tax es , 

etc. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1,448,45~ 

Dividends. four of 2 per cent each, on the paid-up capital ... . 
Balance from 1911. ....... . ... .................... $3, 125,894 
Surplus carried forward.............. . . . . . . . . . . . . . 568,863 

vVilliam Mackenzie, t h e president, says in part: 

$-1 ,57-1 ,352 
$879,595 

3,694,7Si 

$-l,57.J,3j2 

" The increase in gross pa sse nger earnings is m ost grati­
fying, showing as it does the a mount of $:567,035, w he n 
compared with th e previous year, th e earnings being $5,367,-
502, whil e th ose fo r 1911 amounted to $4,800,467. Notwit h­
standing the large increa se in g ross earnings referred t o, 
said surplus was reduced largely by the operation of addi­
tional cars placed in se rvice , a higher rat e of wages paid 
to ou r conductors, m otormen a nd other emp loyees, and 
also from the cost of m a t erial of all classes having advanced 
in price. The charges for th e yea r amount ed to $2,866,550. 
vVh en compared with th e previ ou s year, when they were 
$2,653,361, they show an in cre ase · of $213,188. The operat­
ing cost amounted to 53--l per cent of the passenger earn­
in gs. 

"The payments made to th e city o f Toronto in accorda n ce 
with the agreement between th e company and the city 
a m ounted t o th e sum of $9..i2.o..i8, w hich sh ows an increase 
of $119,815 , or 14.6 p er cent , over the amount which was 
paid in the previous year. 

"In addition to ren ewing th e battery plant at Frederick 
and Front Streets, there was expended durin g th e year on 
capital account the sum o f $591,484 in building additional 
rolling stock and procuring electrical equipment for same, 
the construction of n ew tracks and erecti on of overh ead 
work in various sections of th e city, additions to buildings 
and other improvements. 

"On March 25, 1912, a fire occurred at the King Street 
East division, completely destroying the car storage hou se 

· in rear of the main building, togeth er with about 150 ca r s, 
practically all of which were of the open, o r summer typ e. 
The property was insured. 

"The co m pany's agreement with it s employees having ex­
pired on June 15, 1912, your directors are pleased t o r epor t 
that, af t er a number o f conferences, all differ ences were 
a mi cably adj usted and an increase in wages was gra nted 
a nd a n ew agr eem ent was entered into with th e m en for 
three yea r s. 

"The second drawing of the company's currency and 
s terling bond issues, under the terms of th e mortgage d eed 
datea Sept. 1, 1892, took place o n June 27, 1912, the co m ­
pany being obliged under th e mortg age de ed to redeem 
by drawing annually 5 per cent o f the amount o f bonds 
issued, same to be redeemed on A ug. 31, fo l.l owin g th e date 

of drawi ng, from w hi ch date no interest i~ payable. The 
full numb er of bonds draw n in Jun(·, J<JI I, amounting to 
$ 168,693, have been presented and paid, an,l of the bonds 
drawn durin g 1912 $159,500 h ave been presented and re­
dee m ed. Th e total amount of bo nds so drawn for redemp­
tion aggregates $339,386. 

··careful attenti on has been paid to the maintenance of 
the plant, rolling stock equipment and oth er properties 
of th e company. 

"Your dir ec tors declared out of the accumula ted surplu s 
earnings of the co mpany fo ur qua rt erly dividends of 2 per 
ce nt, all of which were pa id on th e ~e\'e ral dates set for 
paym ent." 

Chicago Elevated Railways 

Th e in come sta t em ents o f the Metropolitan West Side 
E levated Railway, the l\ e, rthw es tern E leva t ed Railroad and 
the Sout h Side Elevated Railroad for the eig hteen m onths 
ended Dec. 31, 191 2, fo ll ow: 

i\l ElROPOLITAN \VEST SIDE ELEV.\TED RAILWAY 
Earnings: 

Passenger ...... ......... ... ................ $-l.268 ,862 
Other earnings . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 201,-159 
Mi scellaneous incom e . . . • . . . . . . . . . . . . . . . . . . . . 21.672 

_ $-1. -191,993 
Operating expenses: 

Maintenance of way, structure and buildings .. $116, 829 
Maintenance of equipment, inc lu ding power 

plant . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 155,071 
Conducting transpor tation. including cost of 

power . .............. ...... ... . ........... 1,659.081 
General expenses . . . . . . . . . . . . . . . . . . . . . . . . . . . 169,927 

Charges: 
Interest . ............... • • • • • • • • • , · · · · · · · · · · 
Taxes a nd car licenses ...................... . 
Rentals, et c. . ..... ...... • • .. • • • • .. • • · · • · · · · · 

Deduct: 

$908,922 
28 7,05 2 
-171,220 

Dividends . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . $675,-178 
Reserves , etc. . . . . . . . • . . . • . . . . . . . . . . . . . . . . . . . 25,000 

Surplus ......................................... .... . 
NORTHWESTERN ELE\' .\T ED R .\ILRO.\D 

Earnings: 

g~~!~ngeea\ni1{is
0 0

::::::::::::: ::: : : :::::::::: :$3·m:m 
Miscellaneous incom e . . . . . . . . . . . . . . . . . . . . . . . . 62, 7 SO 
Union Loop n et earnings . . . . . . • . . • . . . . . . . . . . 883.8-18 

Operating expenses: 
Maintenance of way, structure and buildings .... $1 06,26-1 
Mainten ance of equipment, including power 

plant . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 160,5-16 
Conducting transporta tion, including cost of 

power ... ........ .. ............. ....... ... 1.591,795 
General expenses . . . . . . . . . . . . . . . . . . . . . . . . . . . l-l.J,0-11 

Charges: 
Interest ............................ ........ $2,176,1 85 
R entals, etc. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . -19.850 
Taxes and car licenses . . . . . . . . . . . . . . . . . . . . . . -13 8. 730 

Deduct: 
Dividends . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . $98,888 
Reserves , etc. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . l 5,000 

Surplus ................ ............................ . 
SOUTH SIDE ELEVATED RAILROAD 

Earnings: 
P assenger .................. ....... ....... .. $3. 5-15,771 
Other earnin gs . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 132,962 
}Ii scellaneous incom e . . . . . . . . . . . . . . . . . . . . . . . 26, -1-10 

Operating expenses: 
M aintenance of way, structure and bui ldin gs. . $88.679 
Maintenance of equipment, including power 

plant . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 171,756 
Conduct ing transportation, includ in g cost of 

power .................... .... .. . .. ... .. .. 1.2-16.50-1 
General expenses . . . . . . . . . . . . . . . . . . . . . . . . . . . 133.-109 

Charges: 
Interest ........................... , , . •. • .. . 
Taxes and car licenses ..................... . 
Rentals. etc. . ...... .. ......... • ..... • ...... 

Deduct: 
T'ividends 
R eserves, etc. 

Surplus 

$679,620 
229 .628 
359,206 

$690 .579 
25 .000 

2, 100,908 

$2,391,085 

1,667,194 

$723,891 

700,-1 79 

$23 .-112 

$4.789,769 

2.002,6-10 

$2, 787,123 

2,66-1,765 

$122,358 

113,888 

$8,470 

$3,705,173 

1,6-10,3-18 

$2.06-1.825 

1,268.-15-1 

$796,371 

715,579 

$80.79.:l 
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Union Traction Company of Indiana 

T h e Union Tract ion Company of Indiana, An derson, Ind., 
has made public the report of all t he propert ies comp rised 
in its system for the twelve month s ended Dec. 31, 1912, 
a nd not merely. for th e period s ince the consolidation of 
t h e Union Traction Company of India na and the Indiana 
Union Traction Company, which became effective on May 
13, 1912. This course was adopted as best calculated to 
faci li tate comparison wi th res ult s of former years. The 
income account of the compan y for t h e yea r follows: 

Revenue from transportation: 
Passenger ................................................ $1,944,480 
Baggage . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . . . . . . . . . . . . . . . . 10,498 
Parl or, chair and special car . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 8,723 
Mail ........................ ............... ·.... ......... 643 
Express . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 80,580 
Milk . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 13,827 
Freight . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 187,337 

Total .................................................. $2,246,0 88 
Revenue from operation other than transportation: , 

Station and car privileges . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . $6,528 
Parcel room receipts . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 972 
Storage . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 11 
Car service ....................... ·. . . . . . . . . . . . . . . . . . . . . . 8 
R ents of tracks and terminal . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 12,033 
R ent of equ ipment . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1.070 
R ent of buildings and other property..................... .. 5,719 
P ower . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 28,393 
Miscellaneous ...... , ............ , .............. , .... , . . . 3,957 
L ight and power , .... , .. , ..... , .... , ...... , .. , ..... , . . . . 3,870 

Total $62,560 
Total operat ing revenue .. , .. , ..... , .... , ... , , , . , , . , , .. $2,308,649 

Operating expenses: 
W ay and structu res ................ , .. , . , , ..... , , . , . . . . . . $269,942 
Equipment ... . ................. , . , . . . . . . . . . . . . . . . . . . . . . . 184,40 ! 
Traffic . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 15,169 
Conducting transportation: 

Superintendence ...................................... . 
P ower .................................... ........... . 
Operation of cars ................................... . . 

General and misce llaneous ............................ ... . 
Light and power ....... .. ................... .............. · .. . 

23,361 
184,982 
390, 188 
266,7 21 

1,075 

Total operating expenses ............................... $1,335,841 
Net operating revenues ................................... .. . $972,808 
Taxes . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 88,612 

Net operating revenue less taxes.................. . . . . . . . . . $884, 195 
Other income . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 8, 108 

Gross income . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . $892,303 
Deductions from gross income (bond and other interest, dis-

count and rentals) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 765,711 

Net income . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . $126,592 
Dividends paid: 

Union Traction Company of Indiana preferred, April 1, and 
first preferred Co n soli dated Company, Oct. 1. . . . . . . . . . . . . . 37,500 

Surplus for yea r ..................... . ...... ............... $89,0 92 
Note.- From the above surplus of $89,092.10 there should be deducted 

$12,500 to be applied on April 1, 1913, together with earnings from Jan. 1, 
1913, to March 31 , 1913, to the payment of the d ividend on the firs t pre­
ferred s t ock due on that date. 

No dividends have been declared or paid to date on the second preferred 
stock of t he consolid ated company. A 1 per cent dividend on t his stock is 
cumulative from and after Jan. 10, 1913. 

R evenue ($28,553.66), expenses, etc ., on account of the India napoli s­
Newcastle line from Oct. 25, 191 2, are included in the foregoing stat e­
ment. 

T he annual rep ort calls a ttenti on to th e in sta ll a ti on of 
autom at ic block signals over practi ca lly 18 mil es of th e 
lin e between And er so n and Indian apolis at a cos t of 
$17,953.07. The r eport fu rth er sh ows that during the year 
th e Un io n Tractio n Company had en larged its ope ra tion s 
by furni shin g lig h t and powe r in Pendleton, Middletown, 
SummitYil!e, Bunker Hili, Selma. Yorktown, At lanta, Car­
mel a n d \ \Ta lton. It is a lso sta ted that contra ct s wer e made 
in Jun e, 1912, fo r ten a ll -s t eel interurban cars a nd fo r six 
st eel cars for the Broad Ripp le lin e at a t o tal cost o f 
$ 159,342. 

Traffic stat ist ics of the co mp any for th e y~ar ended Dec. 
31, 1912, fo ll ow: 

Passengers carried, interurban lines ....................... . 
Passe ngers carried, citv lines ......................... ... . 
Total passengers carr[ed .. .. ............................ . 
Freight handled, tons .................... ............... . 
Expre ss handled ( exclusive of United States express). ton s ... . 
J\Iileage of cars, interurban lines ................. .. ... ... . 

¥~!~rg~i1lag~arif ~~ls 
1
'.~~~ • : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : 

Coal consumed at all plants, tons .......... .............. . 
P ower generated (a. c.) at a ll plants , kva. . ............... . 
P ower generated (d. c.) at a ll plants. kva ................. . 

8,834,655 
8,233,495 

17,068.1 50 
69,261 

5,635 
5,819,486 
1,642,409 
7,461,895 

74,833 
39,766,250 
26,035,936 

A t the annual meeting of the stockh old ers o f the com­
pany h eld on March 4 F r ank C. Ball, Arthur W. Brady, 
J ohn P. F r enzel, Harold D. Hibben, J. L evering_ Jones , 
R a ndal! Morgan, Philip Matter, W. Kesley Schoepf and 
R. K. Willman were r e-el ect ed directo rs. 

London Street Railway 
A statement of earnings of the London (Ont.) Street 

Railway for the year ended Dec. 31, 1912, c;ompares with 
the previous year as follows: 
Earnings : 1911 

Passengers ........................ , . . . . . . . $274,887 
Miscell an eo us ................•.... , . . . . . . . 4,718 

Gross earnings 

Expen ses : 
Maintenance: 

'Nay a nd s tru ctures .............. , ...... . 
Eguipment .............................. . 

Transporta tion: 
P ower plant ..................... , ....•.. 
Car service ..... ................. , ...... . 

General .......... .............•.•. , ....•.. 

Total operating expen ses .•...•... , ...... . 
Net earnings ............ .. ... ................ . 

Deductions: 
Interest on bo nds ......................... . 
Interest on overdra ft ...................... . 

Total deducti on s ........................ . 

Net income 

$279,606 

$22 ,325 
30,337 

35,556 
74,985 
29,530 

$192,736 
$86,870 

$28,750 
93 

$28,843 

$58,026 

1912 
$301,196 

5,034 

$306,231 

$23,743 
28,516 

40,015 
86,367 
_31,635 

$210,278 
$95,952 

$28,911 

$28,911 

$67,041 

Henry A. Everett, the president, in his statement to the 
stockholder s uµder date of Feb. 5, 1913, after calling atten­
ti on t o n ew track con struction and o th er improvements, 
says in part: 

"Th e expected • increases in gross earnings and surplus· 
during the past year have been exceeded, and as general 
business prospects in the city at present are unusually good, 
our a nticip at ions for the coming year are that it will be by 
fa r the be s t year in our history. Your directors are pleased 
to state that our relations with the public continue very 
sa tisfactory a nd 'that no litigation of any consequence ap­
pea rs aga inst the company." 

Statistics of traffic for the last two years compare as 
follows: 

Year ended Dec. 31 
Expenses, per cent of earnings ......... , ... . 
Net income, per cent of capital ............ . 
P assengers carri ed .............. ..... , ... . 
Car earnings, per r evenue passenge r, cents .. 
Transfers ........... _ ..... ... . .. ... .. . . . . 
Total passen gers .. ....................... . 
Car earnings, per passenger, cents ......... . 
Car mil eage .................. . .. ........ . 
Gross earnings, per car mik, cents ..... , ... . 
Operat ing expenses, per car mile, cents .... . 
Net earnings, per car mile, cents .. ........ . 
Number of mil es of track .............. ... . 
Gross earnings per mi le of track . ... ....... . 

1911 
68.9 
10.51 

7,582,120 
3.67 

1,178,885 
8, 761,005 

3.13 
1,440,611 

19.10 
. 13.37 

6.03 
33.25 

8,409 .23 

1912 
68.5 
12.06 

8,353,230 
3.64 

1,292,705 
9,645,935 

3.12 
1,476,738 

20.40 
14.24 

6.50 
33.25 

9,209.95 

Organization of Eastern Power & Light Corporation 

The Eas t ern Power & Light Co rporation has been incor­
pora t ed under Vi rg inia laws to take over and operate a 
number of elec tric lig ht and electr ic railway properties in 
New E n gland, Penn sylvania, \ Vest Virginia and Indiana. 
The office r s of the company follow: W. S. Barstow, presi­
dent; Joseph B. T aylo r, of W. S. Barstow & Conipany, 50 
P in e Street, New York, a nd G. H. Walbridge, of William P. 
Bon brig ht & Company, New York, vice-presidents; A. P. 
Taliaferro, secretary and treasurer. Directors include the 
offi cer s and F. V. Hen sh aw, of William P. Bonbright & 
Company: Henry E. Cooper and A. Ludlow Kramer, of the 
Equitab le Trust Co mpany, New York. The authorized 
capital of the new company will consist of $ro,ooo,ooo of 
preferred s tock, o f w hi ch $2,350,000 is to be issued im­
m ediat ely. a nd $ ro,ooo,ooo o f common stock, of which 
$5,000,000 is t o be issu ed at onc e. The preferred stock is 
t o r ece iv e dividends at the rat e of 6 per cent until March 1, 
1916, a n d then at 7 per cent and is also to be redeemable 
afte·r that time a t 125. In addition, $2;350,000 of five-year 
5 per cent convertible gold bonds have b een authorized, all 
of which are t o be issued at once. 

The New England properties which have been taken over 
by the Eastern Power & Light Corporation are the Clare­
mont ( N. H.) Power Company, the Claremont Railway & 
Lighting Company, the Clarendon (Vt.) Power Company 
and the Colonial Power & Light Company of Vermont, 
which includ es the Manchester Light & Power Company, 
Manchester, Vt., and the electric department of the manu­
facturing concern a t Springfield, Vt.. now serving that com­
munity with electrical energy. The Pennsylvania p_roperties 
taken ove r by thr new company ai-e the Reading Transit 
Company, including the United Traction Companv, the 
Lebanon Valley Street Railway, the Edison Electric 
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1 lluminat ing Company, L eban o n, and th e Sc huy lki ll Vall ey 
T ract ion Company, toge th er with the twenty-four sub ­
s id iaries of t he la st fo ur compa ni es . In \V es t Vi rgini a t h e 
Eastern Power & Lig ht Corp orati on will control a nd 
operat e the W est Virg inia Tracti on & E lec tri c Compa ny, 
\\! heeling , \V. Va. The India na p rop erti es t ak en over are 
t h e Ci ty Electric Lig htin g Company, V in cenn es, Ind ., a n d 
t h e Vincen nes E lectri c Compa ny. 

T h e co n s tru ct ion r equirem ent s of th e E a ste rn Power & 
L ight Corp oration fo r 1913 call fo r a t o ta l ex pend iture of 
$1,386,000. \Vith $350,000 of thi s th e compan y is t o in stall 
a hydro elec tri c sta ti on r a t ed a t a bout .1000 hp at Cla r en do n , 
Vt., on t h e JI.fill Rive r, and ene rgy will be suppli ed from 
t hi s plant t o Clarend o n, Cavendi sh , Sprin gfie ld a n d Man­
ches t er , Vt., a nd t o Clar em ont, N. I-I ., as well as to in ter­
vening communities. It is a lso planned t o sp end $786,000 
on th e system of th e R eading Tran sit Compa n y a nd $250,oco 
on the prop erties in W es t Virg inia. 

Prospects of Illinois Traction System 

T. B. Macaulay, M o ntrea l, Can., manag ing direc to r o f 
the Sun L ife Assurance Compa ny and secr etary of th e 
Illin ois Traction System, P eori a, Ill., has addressed a cir­
c ula r in part a s fo ll ows to th e hold er s o f th e conim on s tock 
of th e Illin ois Tracti o n Co mpa ny, r eviewin g th e prog r ess 
of th e compa ny a nd t he future prosp ect s of the p rop erty : 

"In view of the incr eased prices being offer ed fo r th e 
comm on stock of the Illin o is Tractio n Company, it has 
been sugge st ed that the sh areh o ld ers would welcom e a 
word of advice on th e subject. What fo ll ows expresses my 
personal opinions as on e of the largest stockholders , fa­
miliar with all th e circum stan ces, but is no t written in my 
capacity as an officer of th e company. 

"The following considerations have great weight with m e : 
"r. Th e Illinois Traction Company is probably the g reat­

es t corporation of its kind in the w orld. It ha s m o r e than 
560 miles of street r ailway and int erurban railway mileage. 
It is locat ed in th e richest sect ion of cen tral Illinois. with 
g rand agri cultura l so il on th e surface a nd coal field s be­
neath. It serves Peoria. Blo omington, Springfield, Dan­
ville, Urbana, Champaig n, Decatur , Jacksonvill e, Edwards­
ville and St. Louis, in add ition to a host of small er p laces 
in Illinois . It ser ves also Des Moines, the capital of Iowa, 
and T opeka , the capital of Kansas. 

"2. Besides its interurban lines , the company owns 3orne 
or all of th e local utilities in most of the cities served by it. 
The combination of stree t railways, interurban railways, 
electric lig ht a nd power companies, gas companies and 
st eam-h eat ing compan ies is inde ed a strong one. The pros­
perity of the Illinois Tractio n Compa ny is not dep endent on 
any on e kind of public utility, or on any one city, o r even o n 
a ny one State. 

"3. The reve nu e grows wonderfully. 

1906 1907 1908 
Gross revenue $3,013,107 $3,779,1 87 $4,098,620 
Net revenu e, · "ae

0

d~~ti~g· · -~p~r
0

a
0

ti~g 
charges and taxes . . . . . . . . . . . . . . . 1,361 ,952 1,650,699 1,744,496 

1909 1910 1911 1912 
Gross . . . . . . . . . . . . . . . . . . $4,7 52.082 $6,218,037 $6 ,902,221 $7,379,182 
Net . . . . . . . . . . . . . . . . . . . . 2,003,013 2,498,226 2, 768,580 3,025 ,968 

"4. The comm on r stock of the company bears an un­
usually small proportio n to the underlying securities. In 
connection with the system, and it s numerous cont rolled 
companies, there are outstandi ng bonds of more than $30,-
000,000 besides the preferred stocks. A ll of this immense 
sum is earnin g n o t m erely interest but p r ofit. The und er ­
lyin g securitie s, h oweve r, re ceive no pa rt of that profit; 
they get only their s tipulated interest o r fixed dividend. 
A ll the eno rm o us funds and magnificent properties of the 
company are working to earn dividends fo r the $ro,ooo,ooo 
of comm on s tock. 

"5. The company h as already attained marked prosperity. 
Aft er providing for a ll interest and preferred s tock divi­
dends th ere remained last year a balance equal to a lmost 
7½ per cent on the common s t ock. 

"6. The policy has hith erto been to st r en gth en the com­
pany by r e- invest ing in th e properties all the surplu s earn­
ings year after year, but it is fe lt that th ose earning s are 
now so large, a nd the company's position so stron g , that 
the sharehold~rs may rightly expect to have their patience 

a t las t rewa rd ed. Q ua rt erly d ividends at 3 per cent per 
annum a re expec ted to begin on May 15, 1913. Some con­
s id er th a t t h e ra t e should be -l p er cent, but ultra-conserva­
tive po li cy sugges t s th at a beginn ing be made at the lower 
rate, leavin g t he question of a n increase or a bonus to be 
co n si dered a year later. I fu ll y expect that as the years 
ro ll ro und th e divide n ds on my stock will be increased to 
4, 5, 6 per ce n t, or even more. Tt is a mere question of 
time. 

"7. T h e company's system is practica lly complete. No 
large extensio ns or purchases are contemplated. A com­
pany which serves such progress ive cities must, of course, 
grow w ith t h e populat ion, and new capital will always be 
needed, bu t t h e requi rements should hereafter be compara­
tively small." 

Athol & Orange Street Ra ilway, Athol, M ass.- The Athol 
& Orange Stree t Ra il way has pe t itioned the Railroad Com­
miss io n for aut h o rity to in crease its capital stock by the 
1,:-,uan ce of 905 sh a res of common stock and 1500 shares of 
pr eferred s tock a t $roo a share, t h e proceeds to be used to 
pay ind ebtedness in cu rred in t he pur ch ase of the Templeton 
S tree t Ra il way. 

Central Arkansas Railway & Light Corporation, Hot 
Springs, Ark.-Th e Ce ntral A rka n sas Railway & L ight Cor­
po ra tio n, th e incor pora tio n o f w hi ch was n oted in th e 
ELECTRIC R AILWAY J ouRNAL of Ma rch r, F) I3, page 395, h as 
taken over the p rop erty of t h e Hot Sprin gs S t reet Ra il way 
and th e H o t S prings W a ter Company. Th e company h as 
a n auth o rized capital s tock of $10,500,000. of wh ich $7,000,-
000 is common s tock a nd $3,500,000 is 7 p er cent cumula t ive 
preferr ed sto ck. Of thi s stock $2,500,000 o f common a n d 
$1,200,000 of preferr ed a re out st a nding. The company has 
auth orized an issue of fi r st li en fi ft een -year 5 per cent gold 
bond s due in 1928, a nd of thi s am ount $2,000,000 is ou t­
s tanding. The prefe rred stock is guarant eed as t o dividend s 
by th e Federa l Li g ht & Tract ion Company and it has n o 
vo ting p ow er unle ss two of th e quarterly divid ends are in 
defau

0

lt , in whi ch case it w ill have th e entire vot ing cont rol. 
Colorado Mines, Railways & Utilities Corporation, Colo­

rado Springs, Col.-Th e Co lo rado Mines, R a ilway s & Utili ­
ti es Corporation, th e in cor po ra tio n of w hi ch was n ot ed in 
the E LECTRIC R AILWAY J OURNAL of Feb. 22, 1913, page 3--10, 
proposf' s to bring und er on e co nt ro l th e E l Paso Con soli ­
dated Gold Minin g Company, th e Gold en Cycle Mining 
Company and the pro perti es of o th er com pani es. The com ­
p any is said to b e n egotia tin g t o lease th e property of th e 
Colorado Spring s & Crippl e Cr eek Dist r ict Rai lway. Jo­
seph Walker & Sons, New Y ork, N. Y., a r e int eres t ed . 

Columbus, Marion & Bucyrus Railway, Marion, Ohio.­
Judge Daniel Babst lifted the dual r eceive r shi p of th e 
Columbus , Marion & Bu cyru s Ra ilway on March 8, 1913. 
in th e litig ation start ed by th e Cincinna ti T rus t Company 
in 1909. H e had intended t o fix th e date fo r sellin g t h e 
property, but postpo n ed thi s t o give th e bon dholde r s m or e 
tim e in which t o a rra nge th eir affa irs. George \Vhysa ll was 
appointed g en eral m an ager of t he road un t il it is so ld. 
F r ed E. Guthery, r eceiver , was a llowed $2,000 a n d George 
B. Scofie ld and D. R . Cri ss inger were a llowed $1,000 each 
as counsel. 

Harrisburg (Pa.) Railways.-The h older s of the fi r st 
mortga ge bonds of th e Centra l P en nsylva nia Traction Com­
pany, the property of w hich has been tak en over by th e 
Harri sburg Rai lways . have been notified tha t the bonds w ill 
be paid on May 1, 1913, at par , accru ed interest and a pre­
mium of 2½ per cent a t th e office of the Harrisburg Tru st 
Company, Comm o nwealth T rust Company, Dauphin D e­
p osit Trust Company or t he Mechani cs' Bank. The Harri s­
burg Ra il ways has o rganized as foll ow s: H. D. Walbrid ge, 
Edwa rd Bailey, J. M . Cam eron, S . I. Dunkle, F. B. Musser , 
B. F. M eyer s, George W . R eily, Dr. W. H. Siebert a n d 
E. Z. Wall ow er , direc tor s; H . D . Walbridge, N ew York, 
president; F. B. Mu sse r , vi ce-pres ident and g eneral mana­
g er; J ohn O'Conn ell , secreta r y and treasurer ; A. Spickler , 
assi st a nt secr eta ry a nd treasurer. 

Interstate Traction Company, Duluth, Minn.-R. R. 
Dunn, pres id ent of th e Int er stat e Trac ti on CCJ m pany, is 
quo ted ~s foll ow s in r eg ard t o th e affairs o f that comp a ny: 
" Tt is s imp ly a ques ti o n o f improv em ent s. l\I a ny of the 
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:.tockholders are u nable to meet an assessment t o make 
them. For this reason and no oth er t h e property wi ll be 
turned ove r to the bondholders. There w ill be n o ch ange 
in t h e officers nor in the policy of th e company." 

Manhattan & Queens Traction Corporation, New York, 
N. Y.-U pon application of th e M anh attan & Queen s T rac­
tion Co rporati on, the P ublic Service Commission of th e 
F irs t District of N ew York has fixed March 24 for a public 
hearin g on a request for permission to issue $1,500,000 of 
stock and $1,500,000 of bond s, and for the approval of a 
firs t m ortgage of $ro,ooo,ooo on a ll th e properti es, fran­
chi ses and rig hts of the corp oration. The corpo ration now 
ow ns the surfac e lin es from th e Queen sboro Bridge t o 
Jamaica, L. I., fo r w hi ch the fra n chise was o rig in ally 
granted to the South Shore T ract ion Company . The road 
is being con structed by MacArthur Broth er s Company. 
The company is now ope rating a local se rvice ove r the 
Quee nsboro Bridge and fo r 2 mi les on Gree npo1n t Ave nu e 
toward J ama ica. 

Manila Electric Railroad & Lighting Corporation, Manila, 
P . 1.-A regular quart erl y divid end of 1¼ p er cent has been 
decla r ed on t h e $5,000,000 of stock of the Manila E lectric 
Ra il road & L ight in g Corporat ion , payab le on A pril 1, 1913, 
to ho ld ers of r eco rd of March 19. T hi s increases the r egu­
lar ra te to 7 per cent year ly. 

Montreal (Que.) Tramways.-The s tockh older s of the 
Montreai Tramway s have app roved an increase in the com­
m o n stock of th e comp:rny from $2,000,000 to $5,000,000. 
T h e new i~sne Y.r ill be offe r ed pro rata to comm on s tock­
holder s c1.t not less than par. Harri s, Fo rb es & Company, 
New Yor k, N. Y., a r e offeri ng a t 99 and accru ed int er es t 
$2,000,000 of firs t an d refundin g m o rt gage 5 per ce nt gold 
bond s of the compan y. 

New York State Railways, Syracuse, N . Y.-T h e Public 
Se rvi ce Co mmi ss io n of the Second District of New York 
has authorized the New Y ork S ta t e Rai lw ays to issue it s 
fi r s t consoli dat ed fif ty-year m ortgage bond s to the amount 
of $2,748,000, t he bonds to be sold at not less t han 91½ 
per cent and t he proceeds to be use d fo r the disch ar ge o f 
n o tes and matured bonds out standing of the New York 
Sta t e Railways, the Rochester & Eastern Rapid Railway, 
One ida Ra ilway, R oc h es ter & Suburban Rai lway, Syracuse 
Rapid Transit Railway and th e Utica & M ohawk Valley 
Railway. 

Otsego & Herkimer Railroad, Hartwick, N. Y.-T h e Pub­
lic Se rvice Com miss ion of t he Seco nd District of N ew York 
has autho riz ed the Ot sego & H erkimer R a ilroad to make a 
mortgage fo r $2,500,000 and issue su bject t o the security 
t he reof bo nd s of a par value of $1,200,000. O n May 17, 1911 , 
the co mmission authori zed t h e company to issue capital 
s tock to th e amoun t of $500,000 and m ortgage bond s to the 
par va lue o f $400,000--$900,ooo in all-to acquire th e p rop­
erty fo rm erl y operated u nder t h e name of the Oneonta, 
Coope rstown & Richfield Sp rin gs Railroad, w hi ch was sold 
at fo r ec lo sure. Sin ce t he date of that ord er the company 
has expe nd ed considerab le sums for add itio ns and better­
ments and th e rehabili tation of its property, including a ddi ­
tional cars. At the tim e t he form er o rder was made the 
property sold at foreclosure was divided into two parcels, 
the ri g ht-of-way and r o lling stock of the elect ri c railroad 
be in g taken by the Otsego & Herkimer Railroad and the 
steam and hydroelect ri c power plan ts bein g acquired by the 
Hartwick Power Company, w hi ch t hen so ld electricity to 
the railroad. T h e ra il road has fo un d it difficult t o market 
it s securities ow ing to the fact t hat it did not have it s own 
source of power, and the power com pany has had similar 
difficulty because it s business depended up on t h e good will 
o f a s in g le con sum er, t he ra il road. A part of the proceeds 
of the bonds just authorized are th er efore to be used to ac­
quire all t h e p roperty of the Hartwick P ower Company, so 
t hat these two pro"perti es w ill be reunited. Bond s to the 
a m ount of $1,036,000 ar e t o be expended for property or 
t he cancellation of liabilities at par. The balance a re t o be 
sold at 80 for cash. 

Pittsburgh, McKeesport & Westmoreland Railway, Mc­
Ke esport, Pa.-The property of the Pittsburg h, McKees­
po rt & W estmoreland Rai lway was sold under forecl osure 
rece ntly to A ndrew Peck, I. I. Robertson and William Chil­
vers, who have called a meeting of those for whom they 

acted to be held in McKeesport on March 14, 1913, to or­
ganize a n ew company to take over the property. 

Union Railway, Gas & E lectric Company, Rockford, 111.­
Hod enpyl, Hardy & Company, New York, N. Y., are offe r­
ing fo r subscription at 97¼ and interest, to yield more than 
6 per ce nt, $1,500,000 of three-year S per cent gold notes of 
the U nion Railway, Gas & E lectric Company. These notes 
are dated March 1, 1913, and are due March 1, 1916. The 
total authorized issue is $4,000,000 and of this amount 
$1,500,000 is o utstanding . The pre se nt issue of notes is 
secured by deposit of $2,000,000 of bonds of constituent 
compa nies having a present market value of $1,750,000. The 
proceeds of the present issue of note s are to be used to 
pay fo r seve ral small properties recently acquired and for 
extensions, betterments and improvements. The common 
stock of the company has been placed on a dividend basis 
by the declaration of a dividend of 1 per cent payable on 
A pril 1, 1913. 

Woodstock, Tham es V alley & Ingersoll E lectric Railway, 
Woodstock, O nt.- The stockholders of the Woodstock, 
Thames Valley & Ingersoll Electric Railway have directed 
Gibbon s, Harpe r & Gibbons, London, O nt ., t o m ove at the 
next court of comp et ent jurisdiction for th e appointment of 
a r ece ive r fo r the company. 

Dividends D eclared 

Chicag o (I ll. ) City Railway, quarterly, 2½ per cent. 
Manila E lectric Railroad & Lighting Corporation, Manila, 

P. I., quarterly, 1¾ per cent. 
P hiladelphia (Pa.) Tractio n Company, $2. 
Toronto (Ont. ) Ra ilway, quarterly, 2 per cent. 
U nited Traction & Electric Company, Providence, R. I., 

I ¼ per cent. 
West Pe nn Traction & Water Power Company, Pitts­

burg h, Pa., quarte rl y, 1½ p er cent, preferred. 

ELECTRIC RAILWAY MONTHLY EARNINGS 

BATON R OUGE (LA.) ELECTRIC COMPANY 

Period. 
lm., Dec., '12 
1 " " '11 

12 " '12 
12 " '11 

BR OCKTON & 

Gross Operatin g 
Earnings. Expenses. 

$14,384 *$7,651 
12,453 *6,059 

l.f7,381 *87,907 
11 9,476 *75,886 

PL Y:\fOUTH STREET 
MASS. 

Net Fixed Net 
Earnings. Charges. Surplus. 

$6,733 $1,734 $4,999 
6,394 1,729 4,665 

59,475 20,768 38,707 
43,590 20,687 22,903 

RAILWAY, PLYMOUTH, 

l m., :q~c., '12 $7,849 *$7,469 $370 $1,076 t$697 
1" ' 11 8,040 *6,706 1,334 1,046 288 

12" ' 12 120,008 *90,872 29,136 12,554 16,582 
12 " ' 11 119,301 *90,434 28,766 12,920 15,846 

CAPE BRETON ELECTRIC COMPANY, LTD., SYDNEY, N. S. 

ltn., 
1" 

12 " 
12 " 

lm., 
1" 

12 " 
12 " 

J?,ec., ' 12 $34,387 *$16,124 $18,264 $5,682 
' 11 31,417 * 15,798 15,620 5,653 
'12 360,177 *194,881 165,296 68,105 
'1 1 337,555 *181,764 155,791 67,830 

DALLAS (TEX.) ELECTRIC CORPORATION 

~7c., ' 12 $174,240 *$99,374 $74,866 $24,635 
'1 1 152,927 *96,049 56,878 19,657 
'12 1,821,562 *1,092,794 728,768 290,257 
'11 1,632,291 *1,103 ,449 528,842 245,699 

DETROIT (MICH.) UNITE D RAILWA Y 

$12,583 
9,967 

97,191 
87,961 

$50,231 
37,221 

438,511 
283,143 

lm., :q~c. , ' 12 $1,03 7,460 $645,795 $35 1,664 $177,681 $173,982 
1" '1 1 913,503 570,324 343,178 180,138 163,040 

12 " ' 12 11,904,387 7,730,409 4,173,978 2,123,513 2,050,465 
12" '11 10,431,947 6, 580,042 3,851,905 2,123,398 1,728,507 

PORTLAND RAILWAY LIGHT & POWER COMPANY, PORTLAND, 
ORE. 

lm., :q~c., '12 $586,857 *$278,683 $308,174 $151,403 $156,771 
1" '11 556,397 *256,73 3 299,664 132,750 166,914 

12 " '12 6,642,308 *3,328,911 3,313,397 1,760,991 1,552,406 
12" '11 6,336,703 *3,069,897 3,266,806 1,510,280 1,756,526 

ST. JOSEPH RAILWAY, LH;HT, HEA T & POWER CO:MPAN-Y, 
ST. JOSEPH , MO. 

lm., ~~c., '12 $ 110,874 *$5 7,373 $53 ,501 $19,710 $33,791 
1" '11 101,401 *55,966 45,435 19,708 25,727 

12" '1 2 1,179,839 *669,023 510,816 236,060 274,756 
12" '11 1,099,285 *681,327 417,958 231,608 186,350 

UNION R AILWAY, GAS & ELECTRIC COMPANY, ROCKFORD, ILL. 
lm. , :qzc., '12 $438,168 *$243,324 $194,844 $93,348 $101,496 
1" '11 325,314 *183,505 141,809 64,168 77,641 

12 " ' 12 3,992,134 *2,32 7,901 1,664,233 964,148 700,085 
12" ' 11 3,190,110 *1,829,651 1,360,459 744,167 616,292 

*Includes taxes. 
tDeficit. 
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Traffic and Transportation 
The Utility of the Commerce Court 

Notwith s tanding the fact that the r ecent Co ng r ess pro­
vi ded for th e furth e r ex ist ence of the Commerce Court only 
until Jun e 30, 1913, it is n ot likely that the court will g o 
o ut of exis t en ce at th a t date. At leas t , this is th e opini o n 
o f D em ocrat ic lead er s in the Senate a nd th e Hous e w h o 
w ill s it in th e n ew Con g r ess t o b e ca ll ed o n Apr il 8 in ex tra 
session. Pres id en t \ iVil so n is s tated t o have expre ssed hi s 
d es ire t o h av e Con g r e ss at th e comin g sess io n provid e for t he 
continuance of th e court. A mpl e p rovi s ions w ere m a d e by 
Cong r ess fo r th e carryin g out of a ll work before the court , 
a nd th e court is going a h ead, con fi dent that legisla tio n w ill 
be passed durin g th e com ing few m onth s for it s con­
tinuance. 

It is co n sid e r ed neces sa ry t o the va lidity of th e principl e 
o f admini stra tive r egulation embo di ed i_n t he interst a t e 
co mm er ce law tha t so m ewher e in the fed eral judicia r y, 
subo rdinate to the Supreme Court , sha ll be reposed o rig in a l 
jurisdiction t o hea r a nd determin e legal obj ections t o th e 
affirmative o rd er s o f th e adm ini strati n · ag en cy- the I nt c r ­
s tate Co mm er ce Commiss io n. 

So fa r a s a n y oppos iti o n t o th e continuance o f t he Co m ­
m er ce Court is based upo n an opinion that the orders of 
the Interstate Commerc e Comm iss ion o ug ht not to be sub­
iec t to judicia l r eview, suspen s io n o r contr o l, it is appar ent 
that it r ests u pon prefe r en ce for a system of r egulatio n 
that canno t be adopted under th e Co n s t itu tion as it n ow 
r eads. Th e m o m ent the Co mmerc e Court sh ould cea se t o 
exist, with o ut a previou s transference of it s subs ta ntia l 
power s t o so m e oth er federal court o r courts, th e consti­
tutional va lidity of the w h ole regulative system would de­
'p end upo n th e success ful per fo rmance of the diffi cult ta sk 
of r eading into the sta tut es the essential provisio n for r e­
course to som e judicia l fo rum capable fully to protect th e 
rights of every c iti zen o r corp o rat io n t h at t h e commission 
mig ht command to act. T he o nly logica l ground fo r a de­
s ire for the abolition of th e Commerce Court would be the 
be li ef that the jurisdictio n it exercise s w ould be m o re satis­
factorily exerci sed by some o ther court or cour t s . The 
dividing line is tlrn s see n t o be between the present pl a n and 
the o ne that it replaced , in wh ich t h e jurisdiction o f the 
Commerce Court was distr ibut ed amo n g th e infer ior fed­
e ral courts of general jurisdiction, wh o se tim e and atten­
tio n is much occupi ed by oth er matters. 

The obj ec ti ons to th e Commer ce Court have rested 
m a inly upo n it s di sa g reem ent s (a) with th e Int er sta te Com­
merce Commi ss ion a nd (b) with th e Sunreme Cour t. R e~ 
garding the former, th e apparent objecti on is due only to 
the centralization of resp on sibility t hat h as been n oted . I n 
fact, the Commerce Cour t ha s r eve r se d the commis sio n in 
a much smaller propo rti on of th e ca ses pres ent ed t o it, 
proporti o nate ly, than. under t h e o ld syst em, was the case 
r ega rdin g r eve r sal by th e circuit court s. Statistics sh ow 
that less than o n e in one hundred of th e commission's or­
der s is contest ed. Th e rule of railway counsel is to recom­
m end obedience to every or der of the commission which 
is not, in th eir opinion, at on ce intol e rable in substance and 
ind efe ns ible in law. 

Such disagree ments with th e Supreme Court as have oc­
curred were the n a tura l a nd almost inev itable consequ ence 
of an experimenta l jurisdiction a nd an uninterpreted statute. 
T o a la r ge extent th ese pos sibilities of difference have been 
r em o ved a nd their r ecurrenc e i.n th e future ha s been 
mad e impossib le by th e authoritative deci sions o f the court 
of las t r esort. Th e appellat e jurisdiction exi st s primarily 
fo r th e corr ec tion of error and no t for the purpose of 
sa nctio ning th a t which would n eed n o sa nctio n if error 
were impossible. Reve r sa l s of the Commerce Court have 
b een r a ther less than those of o th e r courts o f o rig inal juris­
di c ti on. If such court s wer e ab le t o es tablish unimpeach­
ab le record s of correct d ec ision , all r eason s for the exercise 
of appellate jurisdiction would disappear . Neith er shipp er s 
nor carri er s would be like ly t o be sa ti sfied with a statute 
that would deny the ri g ht of ap p ell a t e review in the Su­
prem e Court of th e deci sion s of any court or court s on 
w hich might be con ferred th e present juri sdi ction of the 
Comm erce Court. 

Connections at Intersecting Lines in B rooklyn.-.\ r egu­
latio n has be en in forc e in Brookl y n for a long tilll c pa,-t 
that cars o n a ll lin es of the Broo kl y n ( N. Y .) lZa p irl Tran sit 
Comp a ny s ha ll wa it a t int er sect in g poin t s durin g t h e hours 
w hen th e sch edule call s fo r a con sid er ab le headway. I n 
th e day tim e a nd in t h e evenin g ru s h , of cou r se, with ;1 \·e ry 
short hea dway, thi ~ is no t prac ti ca b le, b ut a ft e r 8 p. 111 . , and 
particularly b etwee n 12 p . m . a nd S a. m ., th e compa n y 
~trives con st antl y to en fo r ce thi s r equir em en t. 

Ohio E lectric Railway Employees Insured.- W . Kes ley 
Sch oepf, pres ident of th e Ohi o E le c tri c R a ilway , Cinc inn ati. 
()hio, has arra nge d to in sure 1500 employe es of th e com ­
pany with t he Trave le r s' In su ra n ce Co mpa ny und er th e 
g ro up in sura n ce co ntract of t ha t compa ny. Th e t o tal 
a m oun t of in suran ce in volved is upwa rd o f $1 ,500.000, a nd 
t he p lan p rov id es li fe in sura n ce as well as acci d ent ben efi t s. 
T h e pr emium s ar c to be paid b y t h e O hi o E lec tri c R a ilway 
a nd a p o rtio n c ha r ged t o th e e mployee in m o nthly in sta l­
n cnt s. 

Decision in Regard to Elimination of Stops in Cleveland. 
- Judg e Vi ck ery o f th e Cuyah oga Co unty Commo n Pleas 
Court ha s di smi ssed the case nf Geor ge D . Hile aga inst 
th e Cl en land R a ilway , Street Rail way Co m m iss io ner Wi tt 
a nd th e c ity of C le\'e la nd, t o co mpel th e co m pan y to r e­
,. t o r e ~t op s w hi ch we r e elimin a t ed so m e time ago. Th e 
court h eld t ha t th e e limin a ti o n of som e o f th e stops is 
necessary in o rd e r t o ca r e fo r t r a ffi c a n d t hat t h e City 
Coun ci l has a ri g ht und er th e T ayler fra nc hi se to m ak e 
these cha nges. Th e case w ill be app ea le d to th e C ircuit 
Court. 

Protest Against "Dead" Cigars on Cleveland Cars.-Th e 
c ivic committ ee of th e Clevela nd Council of W o men ha s 
p ro t es t ed a gain st the pra cti ce of men in ca rry ing " d ea d" or 
sm okin g ciga r s o r c igar ett es into stree t ca r s. They say 
that th e rul es of th e < ·1enla n d R a ilway forb id th is p ract ice 
a nd th a t th ey "· ill h ave th e ru les print ed in conn ect io n with 
th e o rdin an ce fo rbid d in g th e use of lo n g )l a tpin s. Thi s 
committ ee will a lso end eaYo r t o have a ll v ehicl e tr a ffi c 
ba rred· fr om th e Public S qua r e durin g ru sh h ours. This 
" ·as d o n e fo r m a ny m o nth s . bu t som e weeks ago t he rul e 
w as ahrnga t cd. 

Tidewater Railroad Held to Be S tree t Railway.- R o maine 
Boyd, city attorn ey o f Bi r ming ha m. A la., has r en de r ed a n 
o pinion t o the effe c t th a t th e Birming h am , E n sley & Bes­
semer Railroad, famili a r ly known as th e Ti dewa t e r lin e, is 
a street railway and is ther efo r e entitled to profi t b y th e 
provisi ons of the st a tut e which r equires s tree t ra ilways to 
permit o ther street rai lw ays t o operat e over con stru c t ed 
lin es. H e says that in any event it is wit'hin t h e p owe r of 
th e b oard o f c ity co mmissi o n er s of B irm in g ha m t o g rant 
the Birmingham, Ensley & Bessem er Rai lway a str ee t rail ­
way franc h ise, and thus remove a ll doubt a bout its b eing a 
street railway. 

Report of Ohio Public Service Commission.- The a n ­
nual repo rt o f th e O hio Public S ervic e Commission sh o \\" s 
that in 1912 s team, int erur ban and street r a ilwa y s carried 
686,000,000 pa ssengers and coll ected $59,949,289 fa res . The 
steam r oa d s carried abou t 43,000,000 passenger s an average 
distance of 35 .7 mil es a nd at an ave rage fa r e of 66½ cent s. 
Th e interurba n railways carried 188,000.000 pa ss enger s at 
a n anrage fa re of 8.3 cents and th e street r a ilw ays hauled 
455,000,000 passengers at an average fa r e of 3.9 cents. Th e 
number of tran sfers is sued w as 13,000.000. The net pr ofi t 
o f the steam roads was $50,196,058 ; that of the interurban 
r a ilways, $6,756,723, a n d that o f th e street rai lways, $6.237,-
379. 

Progress in Equipping Cars with Fenders in Portland, 
Ore.-Acco rding to F. W. Hild. g ene ra l m a na g er o f th e 
Po rtland Rai lway, L ig ht & Pow er Company, Portland. Ore., 
a ll of th e ca r s o f th a t com pany subject t o th e city fend e1· 
o rdinan ce wi ll be equipped wit h the prescribed fender by 
Jul y 31, 1913. A lr eady 159 ca r s have b een so equipp ed. 
leavin g 342 o thers t o b e supp lied with fenders w ithin th e 
tim e specifi ed. Th e tota l cost o f in sta llin g t h e fend er s 
is est imat ed a t $62,000. Th e aut o m :i ti c fe nd e r cann o t b e 
installed on th e P o rtl a nd H eig ht s cars of t h e co m pa ny, a nd 
it is pre scrib ed by ord in ance t hat the Hunt er fe nder s ha ll 
h e u sed o n th es e cars. Nearly a ll of the se latte r car s h ave 
been equ ipped in acco rdan ce wit h this requirement. 
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Destination Signs in Milwaukee.-} . D. Mortimer, presi­
den t of The Milwaukee E lectric Railway & Light Company, 
Mi lwaukee, \ Vis., made a statement recent ly in part as fol­
lo:ws in regard to car route and destinat io n signs: "The de­
ve lopment of a system of signs for properly and cl early 
designating the route upon w hi ch, and the des tination to 
which, cars run has been und er con sid er at ion for a long 
t ime past. The installat ion of the Hunter illuminated roof 
sig ns formed a part of the general plan for the improve­
ment of the car sign system. T he illuminated a-lass deck 
s ig ns formerly in use were abandon ed as a st;ndard on 
account of the expense of mainta ining t hem and their 
lack of flexibility. In li eu of route numbers we a re provid­
ing fo r th e installation of dash sig ns which will designate 
t he r oute upon which cars oper ate. The illuminated roof 
sign w ill indica te the des tination." 

Progress of Safety Movement in New York.-Mor e than 
175,000 schoo l children o f New York City ar e wea ring the 
green and r ed button of the Safety League and a thou sand 
o r two more become members of the league eve ry school 
day. A children's safety crusade has been carri ed o n in 
New York since last D ece mb er by the American Mus eum 
of Safety w ith th e co-operatio n of t he Board of Education. 
Its obj ect is street safety fo r children, and the basis of the 
campaign is daily classroom ta lks to th e school children, 
both of public and parochial schools, by lecturers from the 
Museum of Safety. These talks a r e fo ll owed by the dis­
tribution of pamphlets con ta inin g "safety fairy tales." 
which t he children are encouraged t o take home and dis­
cuss with th eir parent s. The lectures are illustrat ed by 
mode ls, which enable the speaker to po int out graphically 
t he dangers in public streets and how to avoid them. 

" Safety First" Movement of an Ohio Company.-W. R. 
W. Griffi n, general manag·er of the Tri -State Ra ilway & 
Electric Company, East Liverpool, Ohio, ha s inaugurat ed a 
ca mpaig n of publicity w hich includes a determin ed effort to 
in sur e t he safe ty of the publi c. Charles W. Murphy, the 
ge nera l passenger agent of the company, has secured a num­
ber of illustrations w hich show various phases of t he com­
pany's work, a n<l th ese together with ea_s ily understood de­
scription s a re being publi shed in the papers a long the upper 
.O hi o va ll ey. In connection with the "safety fi r s t" move­
ment the company is in sert ing adverti sements in the news­
papers each week calling at t ention to preventive measures. 
T hese apply espec ially t o children and women and to drivers 
o f automobi les and hor se-draw n vehicles. More than 50.000 
blot ters, o n each of w hich is reproduced a picture of some 
acc id ent cau sed throug h personal carelessn ess, have been 
d istributed to t he schoo l chil dren of va rious cities. 

Order in Regard to Continuous Ride.-The Public Service 
Co mmi ssio n of the Second Distri ct of New York has di­
rected t he New York State Rai lways, as successo r to the 
Utica & Mohawk Va ll ey Railway, to provide transportation 
bet \\·een the Bla nd ina Street and South Street lines in U tica 
at a 5-cent fare fo r a conti nuou s ride, o r if in operating 
prarticc passenger s riding from o ne line to the other are 
required to cha nge ca rs, such passengers must be trans­
ferre d at a sing le fa re under suitable regulation, confin ing 
t he use of the transfer practically to the next car moving 
from the point of intersection, except as such rule may b e 
necessarily va ri ed t o provide adequate transportation facili­
tie s fo r tran sferred passenger s. T he lin es r eferr ed to para l­
lel each oth er for th e g rea ter distance and are about 1360 
ft. apart. The compl aint was occasioned by the fact that 
t he co mpany r efu sed to issue tran sfe r s between th e lin es. 
T he co mmission holds that under S ecti on 181 of the r a ilroad 
law it is the duty of the company to provide transportation 
between t he lines as indicated. The opinion quotes the 
regulating provision of th e law and states: "The carrier is 
not compellable under the statute to afford two rides in­
stead of one continuou s ride or to permit a stop-over on a 
transfer from one line to the other w hich would accom­
plish that result. Its right to run a through car over both 
lines with a 5-cent fare between the termini must be con­
-ceded. I ts righ t to require a passenger at the intersecting 
point to take immediately a waiting car upon the other lin e 
is not to be denied. Its authority to put a time limit upon 
t he use of th e transfer sufficient t o enab le the passenger at 
all times to u se the next car over the line shown upon the 
;t ransfer must be recognized." 

Personal Mention 
Mr. E. Smith, heretofore assistant secretary of the To­

ronto (Ont.) Railway, has been appointed secretary to the 
general manager, Mr. R. J. Fleming. 

Mr. Herbert S. Balliet, engineer of the maintenance of 
way of the Grand Central Terminal and signal engineer of 
the electric div ision of the New York Central & Hudson 
River Railroad, with headquarter s at New York, has been 
appointed assistant manager of the Grand Central Terminal. 
He continues to perform the duties of signal engineer of the 
electric division a nd engineer of the maintenance of way of 
the terminal. 

Mr. Richard McCulloch, vice-president and assistant gen­
tral manager of th e U nit ed Railways, St. Louis, Mo., pre­
~ented a paper o n "Electric Railway Problems" at the 
lun cheon of t he J ovian Cha pt er, St. Louis League of Elec­
trical Interests, on March 4, 1913. He dealt with track and 
car co nstruction, th e scarcity of effi cient laborers and super­
vision of traffic. Figur es were quoted which showed the 
ratio of tran sfer passengers to total passengers as 46 per 
cent . Accordin g to l\fr. McCulloch, th e taxes paid by the 
company amoun t to 5 .5 per cent of the gross receipt s. The 
average r evenue p er passenger for 1912 was 3.31 cents. 

Mr. Frederick L. Hubbard, former secretary to the gen­
er~l m anage r of the Toronto (Ont.) _ Railway, has been ap­
pomted ass istant to the gener a l manager of the company. 
The positio n is a n ew one with the company and was cre­
a ted by rea son of the increased responsibilities devolving 
upon Mr. R. J. F leming, th e general manager, as head of 
the Toronto E lectric Light Company a nd Toronto & Ni­
agara Power Company. Mr. Hubbard entered the service 
o f the Toronto Railway in 1904 as sec r etary to the manager·. 
He was subsequent ly placed in charge of the executive of­
fices of the company and th e organiza ti on of timetable and 
traffic and transportation departments. For several years 
Mr. Hubbard has been assist ed in his secretarial duties in 
order that he might devote more time to th e operation of 
t he road and relieve t'he genera l manager of executive de­
tails. Mr. Hubbard is a member of the American Electric 
Railway Transportat ion & Traffic Associa ti on and served 
on the schedule a nd timetable committ ee in 1911 and is a 
member of the committee on fares and transfers for the 
current year. Previous to en tering the service of the To­
ronto Rai lway Mr. Hubbard was for five years secretary 
to the commissioner of assessm ent and property for the 
city of Toronto. 

Mr. Marshall E. Sampsell, president of the Central Illinois 
P ubli c Service Company and th e Central Illinois Traction 
Company, was elec ted president of th e Illinois Electric 

Railways Association at its 
annual mee ting held in Chi-
cago on March 7. Mr. 
Sampsell was born in 
Ma rshall, Tex., on Feb. 28, 
1874. He attended the pub­
lic schools in Marshall and 
was graduated from the 
U niversity of Chicago in 
1896. H e attended the Chi­
cago College of Law and 
was g raduated from that in­
stitution in 1899. From 1903 
t o 1910 he served as re­
ceiver of the Chicago Union 
Traction Company and the 
N orth & West Chicago 
Street Railway and took a 

M. E. Sampsell prominent part in the settle-
. . ment of the Chicago street 

ratlway ordmances of 1907 and 1910. In 1910 he was elected 
president of the Central Illinois Public Service Company 
and th e Central Illinois Traction Company, which office he 
110w holds. Mr. Sampsell is also a member of the bond­
holders ' committee of the Chicago & Milwaukee Electric 
Railway and a director of the Middle West Utilities Com­
pany. He was a member of the executive committee of the 
Illin ois Electric Railway Association for 1912. 
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Construction News 
Co n struction News Notes are classified under eaeh h ead­

ing a lphabetica lly by States. 
A n as t erisk (*) indicates a project not previously re­

porte d. 
RECENT INCORPORATIONS 

*Tusealoosa Railway & Utilities Company, Birmingham, 
Ala.-Appli ca ti o n fo r a charter has been made by this com­
pany in A laba m a to ope rate electric railways a n d o th er pub­
lic utilities. Capital stock, $3,000. lncorpo rato r s : C. R. 
Gann on a nd W . S. Adam s. 

*Mexico & San Diego Railway, San Diego, Cal.-Appli­
catio n for a cha rt er has been m ade by thi s company in 
Cali fo rnia to bu ild an int erurban r ai lway from Nat io na l City 
to South San Diego. Cap ita l s tock auth or ize d, $215,000. 
Incorporators: E. S. Babcock, pres ident; R . B. Talbott, L. 
M. Brown, A. Goodrich a nd T homas M. L eevey. Al l a r e 
officia ls of the Los A ngeles & San Diego Beach R a ilway , 
Sa n Diego, Cal. 

*Riehmond, Portland & Fort Wayne Interurban Railroad, 
Portland, Ind.-Application for a charter has been made 
in Indiana by thi s company t o build an interurban railway 
to connect Portland, Fort Wayn e, Deca tm-, Monroe, Bern e, 
Ceylon, Geneva, Bryant, Winches t er, Lynn, Fountain City, 
Richmond a nd other int erveni ng point s. Cap it al sto ek, 
$roo,ooo. Directors: G. B. Staub, W . F . Harbison, R . J . 
McCarty and C. H. F ra nk. 

*Iowa Northern Railway, Clinton, Ia.-Chartered in 
Iowa to build an interurba n r ai lway from Clinto n to Turkey 
River in Clayt on County. S. G. D urant, p r es ident. 

*Cincinnati & Northern Kentueky Traction Company, 
Newport, Ky.-Incorp orat ed to build an elec tric railway in 
Kentucky. Capita l stock, $10,000. Incorporators: J. M. 
Dawson, R. C. Gree n a nd E. J. Gre en. 

*Oregon Railway, Salem, Ore.-Application for a char­
ter has b een made by this compa ny in Oregon to bui ld an 
interurban railway betwee n Salem and Bend. Capi t al st ock. 
$500. Incorporators: J. F. M oun ce, A. L. MeLeod and 
G. A. Kylwand. 

*Fayette Traction Company, Fayetteville, W. Va.-I n ­
corporated in West V irg inia to build a n elect ric r ailway 
from Faye tte Sta tion, about 40 miles east of Char les t on, t o 
Oak Hill, via Fayetteville. Cap ital stock, $50,000. I ncorpo­
rators: George Love, Rob ert H. Dickinson, C. 'vV. D ill on, 
E. L. Nuckolls, A. W. Hamilton, R. L. Carter and M. M. 
Malcolm, all of Fayette. 

FRANCHISES 

Birmingham, Ala.-Th e Kelly Company has reeeived a 
franchise from the Council over Twenty-first Street in 
Birmingham. 

Contra Costa, Cal.-The San Ramon Valley Railroad, a 
subsidiary corporation of the Oakland & A ntioch Railroad, 
has r ece ived a p ermit from the Contra Costa County Board 
of Supervisors t o build a nd operate the following clecti-ic 
lines: From Walnut Creek via Danville to Green Va ll ey ; 
from Danville through San Ramon to Sycamore Vall ey; 
from Danvill e to the Alameda County lin e. T h e branch t o 
the A bmeda County lin e will probably be extend ed t o 
Livermore a nd Pleasanton lat er . The const ru ct ion of the 
lines will be begun a t on ce. 

*Orange, Cal.-Sea led bids will be received up to April 1 
by the Board of Supervisors for a fifty-year franchise in 
Orange. 

*Redding, Cal.-Albert C. Agnew ha's asked the Board 
of Supervisors for a franehi se on the highways of Shasta 
County for an eleetric railway and power line. A similar 
application has been asked of the City Trustees of Redding. 
1 he board has ordered th e sa le of the franehi se adverti sed. 
Oakland capitalists a r e supposed to be int eres t ed in this 
proposed elec tric r a ilway. 

Sacramento, Cal.-The Oakland, A nti och & Eastern 
Railway ha s applied to the Railroad Commissioners fo r 
autho rity to construct crossings in Sacramento under fran­
chi ses g rant ed on Jun e 26, 1912, by the Sacramento Board 
of Trustees. 

San Francisco, Cal.-Th e Sup ervisors have passed th e 
ordi nanc e orderin g th e eo nstruct ion of the Van Ness Ave­
nu e ex t en sio n o f t he Gea ry Str eet Municipal Railway. 
They have direc t ed th e Iloard of Publie Work s t o prepare 
pl a n s and specificatio n s. Th e Sup erviso rs have a lso pre­
pa r ecl t he way fo r t h e eo nst r uct ion of a municipal short 
lin e fr om th e Geary S treet lin e throug h th e Fi ll more Street 
tunn el a nd o n to t h e fa ir groun ds. [E. R. J., Jan. 18, '13.] 

Upland, Cal.-T he P acific E lect ri e Railway has received 
a fi fty -year fr a nchise from t h e Boa rd of Trust ees over cer­
tain s tree t s in Up la n d. 

Woodland, Cal.-Th e Sacramen to & Woodla n d Rai lway, 
Sac ram ent o, ha s r ece ived pe r m issio n fro m th e Railroad 
Commi ss io ner s t o eonstruct it s t r acks at g rade on Seeoncl 
Stree t , Woo dl a nd, crossi ng seve n inte r secti ng streets be­
t wee n th e n o rth a nd south bou n dary lines in Woo dlan d. 

Hastings, Fla.-The Palatka-Has t ings In te ru rban Rail­
w ay, Pal a tka , ha s r ecei ved a franc hise from th e Counci l t o 
u se th e Boulevard, St. John 's Avenu e, Lat tin Stree t and 
Dancy Avenue, Hastings. Th is JO- mil e line w ill eo nn ect 
Pala tka a nd Hastings. T . R. Byrd , treasurer. [ E. R. J ., 
Feb . 22, ' 13.] 

*Miami, Fla.-J. E. L ummu s, J . N. Lummu s, John C. 
Gra mling, H. F. Atkin son a nd ot hers h ave aske d th e Coun­
cil for a fr a n chi se t o build a 4-mi le electr ic ra il way in 
Miami. A r einforced concr et e bridge wi ll b e buil t fro m 
th e fo o t of Firs t Stree t ac ro ss B iscayne Bay, over w'h ich the 
line will run. From Miami the lin e w ill be buil t to For t 
Lauderdale, pa ss in g throug h Bu en a V ista, Lemo n City, Li t ­
tl e Rive r , A rch Cr eek, Ojus, Hall an dale a n d Dania. T o th e 
south the lin e w ill p ass thr ough Cocoanu t Grove. Larkin , 
Kenda l, Ben son , R ock da le, Perrine. Pe t er s, Go ul ds, Nar­
a nj a and M odell o t o H om es tead. Th e g overnme nt w ill b e 
ask ed . fo r a p ermit t o b uild th e propose d br idge over B is­
cayn e Bay. 

Albany, Ga.- The A lbany T ra n s it Company h as received 
a n ext en s ion of ti me until A ug . 1, 1913, o n it s fr a n chi se in 
w hi ch .t o compl et e it s 2 mil es of n ew track in A lbany. 

Atlanta, Ga.-Th e Ge or g ia R a ilway & P ower Comp a ny 
ha s asked th e County Commi ss ion ers of Fu lton County .for 
auth o rit y t o doub le-trac k th e ri ve r lin e on M ason and Tur­
ner 's F erry A venu e, from th e point w h er e th e double t rack 
no,v end s 6coo ft. a lo ng th e aYe m1 e to Cha p el Stree t. 

Lewiston, Idaho.-A. L. Strum has r ece ived a fr a n chi se 
from the Board of County Commi ss ion er s fo r th e con struc­
tion of a line from Clarksto n , 'vVash. , t o Aso tin. W ash. , and 
from Clarkst o n to the Clarkston H eigh ts sectio n. 

Jerseyville, 111.-The A lton, Ja cksonvill e & P eoria Rail­
way has asked the Council fo r a fran chi se a long State 
Street t o P ear l Street in Jerseyville. 

Taylorville, 111.-The Decatur. Sullivan & M attoon Tran­
sit Com pany has asked the Coun cil fo r a fr a n chi se over 
Franklin S treet in Taylorville . 

Paducah, Ky.-The Kentucky Southw es t ern Railway, 
Light & Power Company has ask ed th e M cCr ac ken County 
Commissioners for a franchise thro ug h Mc Crack en County. 

*Crowley, La.-Th e Crowley Board o f Trade is consider­
ing p la ns to build an electric railway fr om Crowley t o some 
ava ilable poi nt in the Sta t e. 

Springfield, Mass.-The Springfie ld Street Rai lway h as 
received a franchis e from the Coun c il for a n ext en sio n 
west on Franklin Street in Springfie ld. 

Cushing, Okla.-The Cushing & Oil F ield E leetric R a il ­
way h as r eceived a franchi se fro m th e Council t o build a n 
elect ri c railway in Cu shing. Thi s lin e will connect Cu sh­
ing and Perry . John B. Queen, P erry , is interes t ed. [ E. R. 
J., March 8. ' r3.] 

Henryetta, Okla.- C. H. K ell ogg a nd associat es have r e­
ce ived a twenty-fiv e-yea r fr a nchi se from the City Council 
in He nryetta. [ E. R. J .. March 8, 'r3.] 

Portland, Ore.-The Portland Railw ay , Lig ht & P ower 
Company has r eceiv ed a franchise from the Council fo r a n 
extension of th e H awthorne Avenue line throug h South 
M ount T a bo r, a di stance o f r mile. 

Bridgeport, Pa.-The Phoenixvi lle, Vall ey Forge & Staf­
ford St reet Railway h as asked the Council for a fr a n ch ise 
in B rid g eport. 
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H arrisburg, P a .- The Valley Ra ilways will a sk t h e City 
Coun cil for a franchise to co nst ru ct and opera te a belt li ne 
on Market and Fro nt Streets via Vlalnut and Second 
Streets and Market Square in Harrisburg. 

Nashville, Tenn.-The Nashvill e Rai lway & L ig ht Com­
pany will ask th e County Court for a franc h ise to ext en d 
t he Buena Vista lin e to the new Hyde's Ferry Road, Nash­
vill e. 

P ort Townsend, Wash.- The Key City Light & Power 
Company ha s received a fifty-year franchise from the Coun­
cil to build an electric railway in Port T ownsend. 

Seattle, Wash.-Th e Puget Sound Traction, Light & 
Power Company, Seattle, ha s r eceived a franchis e from the 
Council fo r an exten sion of its Kinnear Park line in Seattl e. 

Huntington, W. Va.- The O hio Valley E lectric Rai lway 
w ill ask th e Coun cil fo r a franchise to double-track a ll of 
it s lin es in Huntington, W. Va. 

TRACK AND ROADWAY 
Edmonton (Alta.) Radial Railway.-About 32 miles of 

new track will be built by thi s company during 1913. 
Northern Electric Railway, Chico, Cal.-P la ns are being 

made by thi s company to bui ld an other lin e t o Redding 
from Chico. 

Glendale & Eagle Rock Railway, Los Angeles, Cal.­
Work has been begun by thi s company on the extension to 
Montrose. 

Pacific Electric Railway, Los Angeles, Cal.-Work will 
soon be begun by this company r ebuildin g th e main line 
between Redlands and San Bernardino from San Bernar­
din o Avenue to Ci trus Avenu e. The company proposes to 
lay 90-lb. rails . 

Oakland Antioch & Eastern Railway, Oakland, Cal.­
Th is com;any has placed in ope rat ion its lin e between 
Oakland and Antioch. 

San Francisco-Oakland Terminal Railways, Oakland, 
Cal.-Thi s company has award ed cont racts to Twohey 
Broth ers, Portland, to build the exten sion from Oakland to 
San J ose. 

Geary Street Municipal Railway, San Francisco, Cal.­
This company has awarded the contract to F. Rolindi, San 
Francisco, to b uil d t he extension of its line from it s pres­
ent term inu s at Kearny Street and Geary Street to the 
corner of Market Street and Sansome Street, San Fran­
cisc o. 

Tidewater & Southern Railroad, Stockton, Cal.-During 
the yea r this compa ny plan s to build rs mil es to complete 
its lin e from Stockton to Turlock. 

Springfield (111.) Consolidated Railways.-Plans are be­
ing con sid er ed by this company to bu ild a new cross town 
line to con nect the Hill sections of Springfield and to re­
lieve the con ges ted traffic condition s on Main Street. 

Arkansas Valley I nterurban Railway, Wichita, Kan.­
\/\' ork will be begun at once by this company on a 2-m ile 
extension fr om Newton terminus t o Bethel. 

Louisville (Ky.) R ailway.-This co mpany is asked to 
consider p lans to extend its Brook Street lin e in Louis­
ville past the present crosstown terminal to Hill Street or 
possibly Shipp Street, where a connection might be mad e 
with t h e Second Stree t line serving southeastern residen­
tial territory. 

New Orleans Railway & Light Company, New Orleans, 
La.-Plans are being made by th is company to improve its 
Villere Street line in New Orleans. 

N orth Louisiana Electric Railway, Shrevep ort , La.- The 
citizens of A ri zona, S mil es eas t of Hom er, have agree d to 
Yote a tax t o aid in ext ending this propose d r a ilway from 
Homer to Arizona. This lin e wi ll extend from Shrevepo rt 
to M onr,oe, via Minden and H omer. A. B. B levin s, J ef­
ferson, president. [E. R. J., March r, '13.] 

Fryeburg (Maine) Horse R ailroad.-Pla ns are being 
made by this company to build the sec tion of its li ne from 
Fryeburg to Chatham via No rth Fryeburg, crossing the 
Saco River at Swan's Falls, w ith a branch running to 
Lovell Center and L ovell. 

Union Street Railway, New Bedford, Mass.- Thi s com:­
pany has been asked to conside r p lan s to ex t end its lin e 
from the present terminus near the head of Coggeshall 

Street, Fairhaven, to the Parting \\Tays in Acushnet, thence 
west on t he line leadin g to Lunds Corne r to conn ect w it h 
th e Acushn et Avenue line. · 

Berkshire Street Railway, Pittsfield, Mass.-Work has 
been begu n by t hi s company on th e big cut on t he right­
of-way between No r th Blan dfo rd an d Gore. 

Cape May, Delaware Bay & Sewell 's Pont Railroad, Cape 
May City, N. J.-T hi s compa ny p lans to b uil d about I m il e 
of new track duri ng 1913. 

Morris County Traction Company, Morristown, N. J.­
Surveys have been made by thi s company in conn ection 
wit h a r eport ed p lan to operate between Boo nt on and Pat­
erson. 

Interna tional Railway, Buffalo, N . Y.-Surveys have been 
begu n by t his com pany a t Pen dleton on the B uffaio and 
Lockport li ne. It is repor ted that the company plans to 
d ouble-track t h e ra ilway between Lockpor t an d Paynes 
Ave nue in North Tonawanda. 

H ornell ( N . Y.) Traction Company.-P lans ar e being 
made by this company to begin w ork in th e spring r ebuil d­
ing its lin es in Horne ll. T he Canisteo lin e w ill a lso be r e­
built. The company has just closed a cont rac t for 4000 
ties t o build this lin e. The Nor th Hornell lin e w ill also be 
re constructed. 

New York Central & Hudson River Railroad, New York, 
N. Y.- During the year t hi s company plan s t o build 9.5 
miles of new track, to be electri fied in Grand Central Sta­
tion o nly. 

Colum bus R ailway & Light Company, Columbus, Ohio.­
Exten sive improvements are to be mad e a t once by this 
co mp any on its line extending to West ervill e. 

Toledo & Indiana Railway, Toledo, Ohio.-Work wi ll be 
he"un by thi s company in t h e spring on its extension from 
th; p resen t wes tern t erminus at Bryan to Montpeli er. 

Oklahom a Pub lic Service & Interurban Lines, Stillwater, 
Okla.-Wo rk has been begun by t hi s company on t h e 
interurba n lin es to M orrison, north of Stillwater, an d Per­
kin s, south, L oui s J. Lampke and Charle s Gresser , New 
York, N. Y ., being in charge. Rai ls have been purchased 
from the Illin ois Steel Company for the rs miles fro~n Sti ll­
water to Morris o n. A sum of $13,000 'has be en pledged 
by th e farme rs living in the Cimarron River Vall ey and 
\ Vi ld Horse Valley for an interurban rai lway to connect 
Sti llwater and Guthri e, via Perkins , Ripley and Coyle. 

Hamilton (Ont.) Street Railw ay.-P lans are being made 
by this company to build a 5-mil e extension with 70- lb. 
rai ls in the eas t ern section of Hamilton. 

London (Ont.) Street Railway.- Plan s are bei ng made 
by this company to double-tr ack several of its lines in 
London. 

Niagara, Welland & Lake Erie Railway, Niagara Falls, 
Ont.-At a recent meeti ng of this company T. R. Cum-, 
mings was engaged as engineer and plan s w<; r e dec i_d ed on 
to carry out the construction of the w h ole !m e dunng th e 
coming summer. There will be about 36 miles of track 
running from Niagara Fall s to Wellan d and Po r t Col borne, 
and then east along the lak e short t o For t E rie. The ex­
tensions in Welland on North Main Street t o P arkway 
Heights. on East Main Street to Rosedale, and south in_to 
Cr ow land will also be bui lt durin g th e su mmer. Material 
is now o~ hand fo r t h es e extensions and constru ction w ill 
begin as soon as th e weath er w ill allow. 

Forest Hill Electric Railway, Toronto, Ont.-P lans a re 
be ing consider ed by thi s co mpany t o build a line from the 
n orthern limit of the city of T oronto a t D unvegan R oad 
north to Forest Hi ll , an d t hen ce out t h roug h the Eglinton 
Avenue and Dufferin Stree t di st r ict in To ronto. [E. R. J. , 
March 9, '12.] 

Humber Valley Railway, Toronto, Ont.-The plans fo r 
this ra ilway have been presented t o t he Ontari o R ailway 
and Municipal Board by James and R. Home Smith, en gi­
neers. T h e rai lway wi ll parall el the o ld Belt L in e fr om the 
Lake Shore road to Bloor Street, an d east along Bloo r to 
the rivers ide. The highes t grade w ill not be m9re t ha n 2 
per cent, with a m inimum of 150 ft. r ad iu s at the subway on 
Queen S treet . P lans fo r that sec t ion of t h e line to cross 
Queen an d College Str eets a n d t he section t <: go n orth of 
Bloor have still to be fi led, and Herbert P n ce, the com-
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pany's solicitor, stat ed t hat t hese wi ll b e presented short ly . 
T h e city was n o t r epresented at th e hear in g. The board 
a pproved th e plans, subj ec t to t h e indo r se m ent of it s engi­
neer s, th e rig ht being re se r ve d t o make it s orders about 
level crossings. The co nstru ct ion of th e r a ilway wi ll be 
proceeded with a t once. 

Rogue River Valley Railroad, Medford, Ore.-Pla n s are 
being made by t h is compa ny t o electrify it s entir e lin e be­
tween Med fo rd and Jackso n vill e. 

*P ortland, O re.-The East Seventy-second S tree t Im­
provement Club is bac k of th e m ovem ent t o have th e Rose 
City car lin e ex t ended to East Eighty-second St reet and 
Darr Road. A ll hut $7,000 of th e construction cos t h as 
been subscribed, a nd property own ers along the proposed 
route have sig nifi ed their willingness that the work sho uld 
be done. 

Bloomsburg, Millville & Northern Railway, Bloomsburg, 
Pa.-D uring the year thi s company plans t o build 9 miles 
of n ew track to co nn ect Bloom sburg, Mordanville, Eyers 
Grove· and Millvill e. 

Philadelphia & W est Chester Traction Company, Phila­
delphia, P a.-Thi s company ha s placed in operation its new 
lin e from the Sixty-ninth Street terminal t o Media. 

Montreal & Southern Counties Railway, Montreal, Que.­
During the year this company wi ll build from 30 t o 40 
m iles o f n ew track t o co nn ect St. Lambert. La Prairi e, 
Rich elieu, St. Cesa ire, Abbottsford a nd Granby. 

Regina ( Sask.) M unicipal Railway.-Thi s company will 
bu il d 24½ miles of city track during the year. 

Bristol, Tenn.-Right-of-way is bein g obtain ed to bui ld 
a n electr ic railway between Bristol a nd Johnson City, via 
Austin Springs. It is th e intenti o n of the promoters to 
build the rai lway over th e o ld C., C. & 0. g rade as far as 
Austin Springs and ther e cross the Watauga River and 
after crossing the Holston River a t the Devault bridge fo l­
low Muddy Creek by way of Blountville over th e proposed 
turnpike t o Bristol. James B. Cox, Knoxville, and B. L. 
Dulaney, Bristol, arc inter ested. [E. R. J., Feb. 8. '13.l 

Lake View Tract ion Company, Memphis, Tenn.-This 
company plans t o extend it s lin e to Clarksdale, i\ Ii ss., in 
the near future. 

Nashville Stree t Railway & Light Com pany, Nashville , 
Tenn.-Work wi ll soon be begun by this company on the 
exten sion of the Fatherland Street lin e t o Shelby Park. 

R iviera Beach & W estern Railway, Riviera, Tex.- This 
company ha s plac ed in operat ion it s 10-mile lin e from 
Riviera t o Riviera Beach. It is expected soo n t o extend 
this line to Kingsville. 

Yakima Valley Transportation Company, North Yakima, 
Wash.-During th e year this company plans t o build 12 
m il es of new track between North Yakima, Selah and 
Moxee. 

Kirkland-Redmond Railwa y, Light & P ow er Company, 
Seattle, Wash.-Preliminary surveys are being made by 
t his company for its line between Kirkland and Monro~. 
a n d it is expected to begin construction shortly. W. P. 
Perrigo, Redmond, vice-president. [E. R. J., Nov. 9, '13.] 

Seattle , Wash.-The Raini er Vall ey Commercial Club ts 
workin g to have the propos ed interurban railway b etween 
Portland and Seattle, via Olympia, to be built by the North­
western E lectric Company, enter Seattle throu gh Dunlap 
Canyon, Rainier Valley. 

SHOPS AND BUILD INGS 
British Columbia Electric Railway, Vancouver, B. C.­

This company has purchased the northeast co rn er of Pan­
dora Avenue and Douglas Street, Victoria, B. C. , fo r it s 
new terminals. It is the intention of the company to erec t 
at an early date a ten-story buildin g to hous e th e variou s 
departments of th e company. In the rear o f the o ffic e 
bui lding the terminal station for th e Saanich & Suburban 
System will be erected. The car s will reach th e building 
from Douglas Street , via Cormorant Street. on three trac ks, 
running through the station to Pandora A venu e. 

Union Traction Company of Indiana, Anderson, Ind.­
Plan s are being made by this company to build a new pa3-
senger and frei ght station at th e corner of Main S tr eet an d 
Fourth Street in J on esbor o. 

Cedar Rapids & Iowa City Railway & Light Company, 
Cedar Rapids, Ia.-Thi s company ha s purchased the 
Masonic b lock, at College and Clinton Streets, in Iowa 
City, o n w'hich it plans t o bui ld soon a new depot. 

Winnipeg ( Man.) Electric Railway.-It is reported that 
this company has purchased IO acres of land in Portage la 
Prairie on which it plans to build new carhouscs and re­
pair shops. 

Detroit (Mich.) United Railway.-Thi s company ha s 
a utho rized its arc hit ects, Smith, Hinchman & Grylls, to 
comp lete plans and specifications for the second buildin g 
in it s gen eral shop layout so that the bui ldin g may be con­
tracted for and completed during th e current year. The 
ge neral shop layout includ es four large buildings of rein­
force d con crete construction, namely, a paint shop, a car­
penter shop,. a machine and truck shop and a storehouse. 
The paint s hop ha s been completed and is now ·ready for 
occupancy, a nd the building to be completed this year wi ll 
house the machine and truck shop. It will be 244 ft . x 310 
ft. in plan, with a second floor over a portion of the build­
ing, 155 ft. x 150 ft. in plan. 

Interurban Railway & Terminal Company, Cincinnati, 
Ohio.-Thi s co mpany' s carhouse and depot in Cincinnati 
were destroyed by fi r e on March 6. The loss on the build­
ing and contents is unofficially est imated to be about 
$200,000. 

POWER HOUSES AND SUBSTATIONS 
Detroit (Mich.) United Railway.-Thi s company has 

ordered a 7500-kw Curtis h orizo nt al turbine from the Gen­
eral Electric Company. The order for the condenser and 
switchboard equipment to go with this turbo-generat or 
was placed with the Westinghouse E lectric & Manufactur­
ing Company. The new unit will be installed in station B, 
at the foot of Riopelle and Atwater Street s. 

Piedmont Electric Railway & Power Company, Charlotte, 
N. C.-It is repo rt ed that this company has bought the 
Burlin g ton electric plant and the Graham E lectric, Ice & 
Water. Company and has made contracts for the installa­
tion of a central plant near Burlington which will invo lve 
an initial expenditure of approximately $1,000,000. 

Carolina Light & Power Company, Raleigh, N. C.-This 
company plan s t o enlarge the capacity of the local steam 
plant in Raleigh to 5000 hp and the Gaston Shoals plant 
w ill be enlarged to a capacity of 12.000 hp. The compa ny 
is r epo rted to be considering the construction of a ne\\· 
power plant on Broad River. 

Columbus Railway & Light Company, Columbus, Ohio.­
P lans are being made by this company to build a new sub­
stat ion at Milo. 

Tri-State Railway & Electric Company, East Liverpool, 
Ohio.- This company announces improvements aggregat­
ing $2,500,000. The work includes a n ew $2,000,000 power 
h ouse at East Liverpo ol and a new 3200-kw turbin e fo r the 
Falls t on power h ous e, Beaver. Pa., to cost $60,000. 

Cleveland, Painesville & Eastern Railroad, Willoughby, 
Ohio.- This company plans to abandon the present steam 
power plant at the Lake Shore and build an addition to ;ts 
substation west of Geneva. 

Ottawa ( O nt.) Electric Company.-This company will 
soo n bui ld a new substation in Ottawa. The structure will 
be o f brick con struction with concrete a nd pine floo r s and 
felt and g ravel roofing. The cost of building and equip­
ment is es timated to be about $75,000. 

Rhode Island Company, Providence, R. 1.-I mprove­
ments at the Manchester Street power stat io n of thi s com­
pany tha t wi ll cost about $750,000 and eYentually g i,·e t h e 
plant about 75,000 hp are under way, and it is sa id also t hat 
t he New York, New Haven & Hartford Rai lroad is to 
er ect a separate power pla nt or else make additi ons to th e 
Manch ester Street station, giving th e p lant 150,000 hp. The 
improvements now under way wi ll comprise the erectioE of 
two additions to the present power house and will mean 
the in stallati on of two 15,000-kw steam turbines. 

Blue Ridge Interurban Railway, Spartanb.urg , S. C.­
Th is company p lans to construct a dam at the mouth of 
Big Hungry River, n ear Henderso nvill e, N. C., 16..i ft. high, 
to deve lop 50,000 hp and transmit electricity t o Spartanburg 
a nd other South Caro lina towns. 
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Manufactures and Supplies 
ROLLING STOCK 

West Penn Railways, Pittsburgh, Pa., expects to build 
six 56-ft. steel passenger cars in it s ow n shops. 

Pittsburgh, McKeesport & Westmoreland Railway, Mc­
Keesport, Pa., is asking fo r prices on two car s. 

Pottstown & Phoenixville Railway, Pottstown, Pa., ex­
pects t o p!.lrc hase s ix sem i-convertible cars and two freight 
cars. 

Aurora, Elgin & Chicago Railroad, Wheaton, I~l., ~as 
spec ified the fo ll owing detail s for the ten combm at10n 
passe nger and smoking cars wh ich a r e being built by the 
Jewett Ca r Company: 
Seating capacity .......... 59 Interior trim ..... mahogany 
Weight (car body only), Headlining ....... composit e 

42,000 lb. Car trimmings ...... . br onze 
Length of body .. 44 ft. 4½ in. Couplers . .... ..... Van Dorn 
Length over ves tibule, Curt ai n fixt ures ... Cur. S. Co. 

52 ft. 6¼ in. Curtain material. .. Pantasote 
Leng th over a ll .. 53 ft. 8¼ in. Fa re boxes ... .. International 
Widt h over sill s .. 8 ft. 7¼ in. Seats ................ H & K 
Heigh t, rai l t o si ll s.41 II / r6 in. Seatin g material. spl it leather 
Body .... .. ... ...... .. wood Step treads ........ Stanwood 

Northern Texas Traction Company, Fort Worth, Tex., 
reported in the ELECTRIC RAILWAY J OURNAL of Feb. 15, 1913, 
as having order ed four closed interurban cars from the St. 
Louis Car Compa ny, has included the following deta il s in 
the specifications fo r thi s equ ipment: 
Seating capaci ty ..... ... .. 54 Bumpers .. Hedley anti-cl imb. 
Bolster cent er s, length. Car trimmings . .. ...... St. L. 

30 ft. 5 in. Couplers .......... Van· Dorn 
Length of body ........ 40 ft. Curtain fix tures .... For syth e 
L en g th over vestibule, Curtain material. .. Pantasote 

5 r ft. Gongs .............. Dayton 
\Vidth over sh eat hin g, Hand brakes ......... · .. St. L. 

8 ft. IO in. Heater s ....... Consolidated 
\ i\Tidth over a ll ......... 9 ft. Headlights ....... Wagenhals 
Height , rail to s ills ..... 43 in. Sash fix tures ....... Edwards 
S ill to troll ey base, Seat s .............. H. & W. 

9 ft. 4 15 / 16 in. Seating mater ial.. .. .. leather 
Body ................. wood Step treads ........ U nive rsal 
Interior trim ..... mahogany Trolley catchers .... K nutson 
Headlining ... ...... Agasote Trolley base ........ K nut son 
Roof .... . .......... m o nitor Trucks ............. Baldwin 
U nderfram e ...... semi-st ee l Venti lators ............ St. L. 
Air brakes .... Westinghouse 

TRADE NOTES 
Camden Forge Company, Camden, N . J., after severa l 

yea rs of experim ental r esear ch , is en lar g ing its st ee l heat ­
treatment p lant by the in sta llation of ann ealin g furna ces 
a nd quen ching facilitie s. The first unit of this in stallation 
is now in operation. 

W . H . Smith Electrical Engineering Company, Portland, 
Ore., has been incorpo rated by W. I-1. Smith and associat es 
to undertake th e insta llation of ele~ trical machinery, the 
l,u ildin g of power plant s anrl t he electrical equ ipment of 
buildings. T he office of the company is in 1003 Spalding 
Buildin g, Portland. 

Industrial Works, Bay City, Mich., ha ve rec ently estab­
lished a Chicago agency in charge of Burton vV. Mudge & 
Company, in the Peop le's Gas Building. Th is office will 
handle in the Chi cago district the Industrial Works line of 
wrecking, locomotive and freight station cranes, p ile drivers, 
tran sfer tables and g rab buckets. 

Mead-Morrison Manufacturing Company, Boston, Mass., 
manu facturer of coal-h and ling machin ery and steam and 
electric hoists, has purchased IO acres of land on th e 
Doston & Albany Railroad at East Boston, and wi ll er ect 
a large plant at this location to take care of it s manufac­
turing business. The plant wi ll consist of a plate shop, 
ere ction shop, machine shop, power plant, patt ern shop, 
foundries an d general offices. The company will employ 
about rooo men in the new plant. 

Electric Service Supplies Company, Philadelphia, Pa., has 
placed on the market a line of panelboard lightning ar­
resters for d.c. and a.c. service in railway, ligh ting, mine 
and industrial plants. These boards a r e built on th e well-

known law that n o m atte r how efficient a lightning arrester 
may be, it will neve r carry off eve ry bit of a lightning dis­
ch ar ge from a g iven line. These panelboard arresters 
effectually take ca r e of this leakage by interposing addi­
tiona l choke coil s be t ween the line and th e apparatus to be 
prot ec ted a nd by conn ecting lig htnin g a rreste r units ahead 
of t hese coil s. By the addition of ext ra arrester unit s and 
extra choke .coil s t h e protection to apparatu s has been in­
creased ten times by a double panelboard, a hundred times 
by a tripl e panelboard and a th ousand tim es by a quadruple 
board. T h e boards are made in station typ es, mounted on 
heavy impreg nated oak framework, and a re furnished com­
p lete with in sulators fo r attaching to any suitabl e support­
m g m ean s. T h e a rres t er units are furni shed with highly 
polished and lacquered m etal work. The choke coils are 
of coppe r, black-enameled and baked. They are designed 
especially fo r the protection of appara tus up to 6600 volts 
a.c., up to 2500 volt s d.c . fo r railway circuits and up to 
6000 volt s d.c. o r a.c. fo r arc circuits, and are furnished in 
any ampere capaci ty for voltages within this range. 

ADVERTISING LITERATURE 

Harold R. Wilson Machinery Company, St. Louis, Mo., 
has issued L ist No . IO of second-h and electric and steam 
appa ratus which the company has on hand for immediate 
shipment. 

Hoppes Manufacturing Company, Springfield, Ohio, has 
issued a booklet in w hich the various typ es of steam spe­
cialt ies manufactured by the company are briefly described 
;:nd illustrated. 

Electric Service Supplies Company, Philadelphia, Pa., has 
issued the Keystone Traveller for March, 19,3, which con­
t a in s much interes tin g information regarding the company's 
products. T h e increase in the adoption of prepayment car 
operat ion is show n clearly with figures in one section of 
the publi cation. 

George Herman Anger, Strand Road, Preston, England, 
has issued a bulletin which fully describes and illustrates 
the A nger improved aut omatic brake adju st er and its 
method of ope ration. This type of adjuster is manufac­
tured fo r either s ing le o r bogie trucks with any type of 
platform brake gea r. 

Trussed Concrete Steel Company, Detroit, Mich., has 
issued two new fo ld er s on T ru s-co n a rm or plate for pro­
tecting expa nsion joint s in concr ete roads and the Trus-con 
curb bar s teel protector of con crete curbs, in which these 
two r ece nt addit ions t o the Ka hn bu ildin g products, with 
their app licat ion s, are fu lly described. 

Canton Culvert Company, Canton, Ohio, ha s just pub­
lished a most interesting booklet on th e subject of "Acme" 
nestab le corrugated metal culverts and other products. 
A brief hi story of the corruga ted culvert is given, followed 
by a d iscuss io n of corrosion. N umerous illustrations with 
explanatory t ext are then shown to prove the strength, light­
ne ss, compactness, ease of shipment and simple installa­
tion of this type of cu lvert. A n oth er feature which shows 
th e great care given to th e subj ect is the table of culvert 
d iameter s, gages, thicknesses, weights and water-carrying 
capacity. The publication includes illu strat ed descriptions 
of corrugated metal sh eets and of the Imperial corrugated 
metal culverts with hints as t o the methods of in stallation. 

An op m10n in regard t o franchis es issued r ecently from 
the office of A ttorn ey General T. S. Hogan of Ohio has 
been exp lained partially. The opinion, which was prepared 
by Assistan t A ttorney General Charles Marshall, contained 
the statement that franchises, which must be considered as 
contract s between municipalities and corporations or indi­
vidua ls, can not be impaired by acts of the Legislature. 
This, of course, was in a m easur e the same as saying that 
the propo sed Bige low bill, which is intended to revoke all 
fif ty-year franchi ses, would be invalid. Mr. Hogan has ex­
plained that the opinion related to the authority of the 
Public Service Commission to intervene between munici­
palitie s and public service corporations and decide whether 
the ordinance has been complied with. Personally, he had 
always hesita ted to make so broad an assertion as is con­
tained in the opinion because the matter to be contracted 
may not always be a proper subject for contract. 




