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THE SYSTEM AND METHODS OF THE LOS ANGELES RAILWAY 
COMPANY 

L os A ngeles is the largest city in Southern Ca li fornia 
and the cente1- of the rich fanning and vineyard di stricts 
for which that part of the State is fa mous. Its climatic 
and producti ve advantages are so grea t that its growth , 
both in population and in building, ha s been phenomenal 
and almost continuous. The census of 1890 gave the· city 
a population o f 52,000 as against about 11,000 in 1880; 

and a total of deposits of $7,6.47,009. In I 897 there were 
seventeen banks, with a capital and reserve uf $4,8-43 ,180 
and total deposits of $15,075 ,7 rn. 

The bui lding permits fo r the year 1897 aggregate $2,-
481 ,685 and the class of structures erected would g race 
any city in the world . The busin ess blocks are of modern, 
fireproof construction , six and eig ht stories in height, and 

BOILER ROOM OF LOS ANGELES RAILWAY PO'NER STATION 

while a censu s taken under a State law in 1897 shows a 
population of I08,ooo. This increase in population has 
been accompanied by development no less wonderful in 
other ways. Th e banking in 1887 was done by six insti­
tutions with a combined capital and reserve of $1,668,481, 

the dwellings of a character which marks Los Angeles as 
one of the handsome residence citi es in the country. TI1e 
ease with W'hich flowers and plants ar e grown in the semi­
tropic climate gives a beauty of adornment to this portion 
of the city that is equaled probably nowhere else on the 
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continent. The stree ts are paved with a natural gravel 
or macadam except in the business portion, where concrete 
and asphalt construction is used. 

The street railway system, as is common with the rapidly 
growing citi es of the vVest, has developed from a patch­
work of small independent horse lines into the present 
well-equipped electric system. The process of thi s devel­
opment involved the construction of an extensive system 
of cable railways, in the building of which money was 
not spared, but which ultimately proved to be a financial 
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mistake. T he causes that led up to this condition of af­
fairs need not be discussed here. The facts are that in 
1895 there were in operat ion in Los Angeles two parallel 
systems, one consisting of cable and horse cars, and the 
other of electric cars. The ownership of the two systems 
had been consolidated, but the business did not produce 
the revenue necessary to keep up the repairs and better­
ments required, and to carry on the expensive cable op-

eration, the latter, under the peculiar local conditions ex­
isting, being excessive. 

It was at this stage that the present company, the Los 
Angeles Railway Company, was organized, largely of the 
holders of the bonds of the existing companies. The prop­
erty of the latter, horse, cable, and electric, was sold under 
the trust deed, and the whole purchased by the Los An­
geles Railway Company. 

The physical condition of the property was such that the 
new managers had a very complicated problem with which 

Scale of Miles 

to deal. There were four power houses to operate. The 
rolling stock was in poor condition. The electric car 
equipment was an aggregation of Westinghouse gearless 
motors, Edison No. 6, Westinghouse No. 3, G. E. 800, 
\Vestinghouse No. 12 and Westinghouse No. 14, and all in 
bad order. The track conditions were also bad, as the 
rails were light and badly worn. 

The problems presented were: 
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First- To keep up the operation of the present systems, 
and in doing this to do as little in the way of repairs as 
possible to portions of the plant that later on might be 
abandoned. 

Second- To design a system of betterment , which, while 
utilizing as much of the existing plant as possible, would 
provide for its present and reasonable future needs, and 
'vvhich would carry out the plan, to W'hich the company 
was already committed, of converting the whole system 
to electric power. This latter involved the change to the 

one power station. This brings us to the plant as it 
now exists, which consists of twelve lines, aggregating 
seventy-four miles, over which are operated seventy-one 
cars. T here are two other corporations controlled in the 
interests of th e main company, and supplied with power 
from its station, which aclcls twelve miles to the above 
total ancl over which are opera ted ten cars. 

POWER ST ATIO NS 

T he central power station and shops occupy an en ti re 

POWER STATION, CAR HOUSE AND REPAIR SHOPS 

electric system of eighteen miles of horse lin es and twenty­
two miles o.f cable. ' 

Third- The reorganization of the working forc e. 
The actual possession of the property was turn ed over 

to the new management on March 24, 1895, but the legal 
title c!id not pass to t'he new company until July of the 

block. Th e buildings are of brick and iron and present 
a neat archit ec tural appearance, while well adapted for 
their several uses. 

The steam equipment consists of five batteries of Stirl­
ing boilers, two boilers of 250 h.p. each constituting each 
battery. All the boilers are connected to a main steam 
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INTERIOR OF POWER STATION 

same year, so that nothing could be done which involved 
the incurring of financial liability before the latter date. 
The interval, however, was used to make a study of the 
plant as it then existed, and to formulate some general 
lines upon which to work. 

Immediately upon the passing over of the tit le, active 
operations began, and by April r of the ' followinf; year 
the whole system was elect rified and being operated from 

pipe in such a 111 ::mner that any one may be cut out of 
operation without interference with th e others. T he fur­
naces are fitted with grate bars and all the applian ces for 
burning coal as well as fal se linings and bridge ·wall s for 
the burning of crude petroleum which is the usual fu el. 
The oil is delivered to the station by a pipe line direct 
from the wells and is received in a thousand barrel tank, 
set in a concrete basin. Th e latter was huilt for confininv. 
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the oil in case of th e bursting of th e tank. The thousand 
barrel tank delivers into three 200-barrel tanks, which are 
below the fi reboxes of the boilers, and 250 ft. di stant fro m 
them. T his prevents any possibility of a fl ow of oil into 
the boil er room in case of accident. 

T he oil is heated in the tanks bY, steam pipes to a tem­
peratu re of ab out II5 deg., and allowed to stand for four 
or fi\'e hours, so as to precipitate all water and foreign 
matter , which are pumped off from th e bottom . The oil i,; 
then pumped to the boilers through a pipe lin e which ha s 

END VIEW OF TRAY CONDENSERS 

an overflow and check valve so arranged that o nly a cer­
ta in pressure can be maintained on the svstem. The con-
11 ecting pipes to the boilers are so arra1;ged that there is 
a continuous fl ow and no dead ends. with the accompany­
ing clogging up of pipes ancl unequal temperature of the 
fu el oil. 

O il for ifuel is found in considerable quantities within 
the city limits, and costs, delivered at th e power house, 
from 70 cents to $1.50 per barrel. The L os Angeles Rail­
way Company has eig ht wells of its own, and produces 
from one-t:hird to one-half of all the oil it consumes. This 
production would be increased up to the full amount were 
it not for the fact that the company has a very advanta­
g eous contract fo r a supply of power from a water com­
pany which is now constructing the works necessary to 
transmit a large supply of power to L os Angeles from 
mountain streams, about 70 miles di stant. The output 
of th e station during 1897 was 5,922,2.w k.w. hours, to 
produce which 55,267 barrels of oil were burned. The 
production •was, therefore, l 07. 15 k . w. hours per barrel of 
oil , and the evaporation 12.89 lbs. of water per pound 
of oil. : "'.~ ~r 

Water for boilers and for condensing is obtained from 
wells sunk on th e property of the company from the irri­
gating ditches of the city. T h e feed-water used contains a 
considerable quantity of carbonate of lime and magnesia 
an.cl other impurities which tend to form a flinty scale 
upon th e boiler tubes. This has been successfully reduced 
by employing the boiler compound of the D earborn Drug 
& Chemical 'v\Torks. T he method of applying this and 
cleaning 1:'he bo iler tubes is as follo ws : All the water­
cool, not h ot- is firs t allowed to run out of the boiler. 
Aft er thi s all the •sediment that has settl ed in drums is 
taken out -and weighed, so that accurate data is obtained 
on sediment taken from boilers. T he tubes and drums 
are then washed out, aft er which cups fa stened to chains 
are pulled through the tubes , taki ng out all the scale that 

has been loosened by the compound, or has form ed during 
the run. Tubes that had barely 1 in. opening formerly 
have now 2~ ins., and i111 many cases the scale has been 
removed clown to the iron. The compound loosens the 
scale so that it can be readily removed. 

The method of handling the compound is as follows: 
Taking as a standard the evaporation of 30 lbs. of water 
per hour to 1 h.p. , pump in 2 lbs. every twelve hours to 
each 65 h.p. The compound is mixed with two parts 
water and put into the feed water by means of a .g. in. pipe, 
the flow being regulated so that the above quantity is 
regularly mixed with the feed water. The arrangement 
is on the same principle as a sight feed lubricator, and is 
automatic in quantity feel. As the amount of water re­
quired in the boiler changes, the compound is reduced or 
increased in the same proportion. 

For cooling th e c•on<lensing water a system of cooling 
trays is used. Th e water from the condensers is pumped 
back ancl allowed to flow over the shallow trays in a thin 
film which at tfie encl of each tray is broken into very 
small streams by passing through perforated boards, thus 
giving ample opportunity for the air to circulate. No ar­
tificial circulatio n is used on these trays, and a tempera­
ture of about IO deg. above the atmosphere is obtained. 

The engine equipment originally consisted of two 6oo 
h.p. triple expansion Golden State engines- with a Thomp­
son valve movement , and steam was used at a pressure of 
185 lbs . A test of these engines demonstrated that for 
th e conditions obtaining it wo uld be desirable to reduce 
the pressure and to instal the proposed new equipment on 
a compound basis. One 800 h.p. cross compound Corliss 
engine, built originally by the Risdon Iron & Locomotive 
\Vorks, was therefore taken from one of the old cable 
power houses and refitted for electrical work. A 250 h.p. 
vertical Dall engine was installed for the furnishing of cur­
rent to ,such stationary motors as the company was serv­
ing with po,ver, and an E. P. Allis cross compound 1,200 
h.p. engine was put in place to carry the main load. 

1200 H.P. DIRECT-CONNECTED UNIT 

The generator equipment consists of one 400 k.w. West­
inghouse railway generator, rope connected to one of the 
original 600 h.p. engines, and two 200 k.w. Westinghouse 
railway !Yenerators, also rope connected to the other 600 
h.p. engine; two G. E. m.p. 270 k.w. railway generators 
are rope connected to the 800 h.p. Corliss engine, and one 
Edison 200 k.w. bi-polar generator is belt driven from the 
Ball engine. The 1200 E. P. Allis engine 1s direct con­
nected to an 8oo k.w·. Walker generator. 
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The leads from all the machines arc taken throu gh un­
derground conduits to a tunnel back of the switchboard 
and connected up with the board in such a manner as to 
give the g reatest flexibility possible to the station. 

The switchboard is o f the most modern type, o f the 
General E lectric Company's construction, and consists of 
twenty-five feeder arnl seven generator panels and one 
main panel carrying th e totalizing ammeter and watt meter. 
The board is of black slate and fitted with the most ap­
provecl switch es and safety and meas ttring devices, in ­
clu<ling a recording watt meter which regi sters the total 
output of the station. T he feeder system is divided into 
twenty-fiv e sections, and each is connccteLl to a separate 
pan el on the boanl. 

T he rails arc laid with juinb " butted," and a six hole 
ang le bar fastening is used. Th e work •of relayin g- is clone 
in ·small secti ons, that is, one or two block s at a tim e. T he 
manage rs have not yet used the cas t weld joint , bu t luok 
fav orably upon it. 

Some interesting observations ha ve been maJe !Jy the 
company upon the amount of power required to propel 
cars over tracks of different character- these apply nut 
only to its own road but to that of the Main S treet and 
Agricu ltural Park Railroad Company, to vv hom the Los 
A ngeles Railway Company sells power. The tracks of t his 
road have al so been laid recently with 60 lb . rai ls and 
well bonded, and the type of cars operated and th eir equip­
ment is practically the same on both roads. The amount 
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SIDE VIEW OF POWER STATION, SHOWING TRAY CONDENSERS 

As the company operates cars over several very sharp 
g rades ranging from 9 to q per cent, an<l al so suppli es 
current to a large number of stationary motors, consist­
ing mainly of elevators, the load might fairly be expected 
to show some very bad phases of variation. T h e diagram , 
on page 308, which is one of many and is fairly typ­
ical, shows on the contrary a fairly regular line. The cal­
culated and th e observed k.w. output also show a very 
close agreement. 

TRACK CONS'I'R UC'I'ION 

The track , w:hich was laid originall y with the light rail s 
in use a few years since, has been replaced in many places 
with the company's standard construction, a section of 
which is shown on page 308. The rail weighs 60 lbs. per 
yard, are 6 in s. deep and are laid in length s of from 60 ft. 
to 64 ft. The managers of the Los Angeles Railway Com­
pany were the pioneers in the bring ing of these long rails 
across the continent, an<l find no difficulty or ad<litional 
expense in transportation. In a recent shipm ent o f 500 
tons only three rails :had to be straightened. 

of power used, as regist er ed by th e recordmg \vatt m ete r, 
shows that the operation over the old tracks required 1.299 
k.w. hours per car mil e, while on the heavy and well 
constructed tracks but 9.39 k.w. hours arc needed. 

The company makes it s own special work , and 60-lb. 
rail s and ,heavy guards are used in it s construction. 

ROLLIN G STOCK 

The rolling stock has been standardized to a 32 ft. 
double truck combination car, and a 26 ft. single truck 
combinat ion car with 26 ft. open cars for rush business . 
T he motors used are th e G. E. 800 and the \Vestinghouse 
12 , \ with series parall el controll ers. D oubl e equipments 
are used on nearl y all cars. 

The operation of all cars is controlled by a dispatcher­
using a system of private telephones. Each conductor 
reports hi s arrival at a terminu s and receiv es from the 
dispatcher his leaving time, and any special orders that the 
exigencies of th e service may render desirable . In case 
of accident or delay, the condu ctor r eports from some of 
the intermediate telephones and receives the necessary 
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special instructions, the wrecking car or the emergency 
wagon is order·ed out as the occasion requires, or a shop 
employee is notified to meet the car at some specified 
point and remedy any small defect. In thi s manner it has 
been found possible to keep the cars from coming into 

Street Ry.Jou rn:tl 

SECTION OF T RAIL CONSTRUCTION IN PAVED STREETS 

the shop for trivial repairs, and thus the car mileage per 
car is increased. T his latter has been raised from Ir S to 
136 miles per day. One of the ohief values of the dis­
patching system of operation is the promptness with which 

is the use of small flat wheel dollies, or fal se trucks, which 
are run under a car body after it is lifted from the regular 
truck. By m eans of these the car bodies can be shifted 
into any place in the carpenter or paint shops without 
the use of tracks and the limitation as to space that tracks 
make in a sh op. The fl oors of the s hops are consequently 
built smooth and without tracks, and the car bodies can be 
set in almost any position and handled in and out with 
g reat facility. O ne track, however, is laid through all 
of the shops, so that cars can be run through from one 
to another in case of need. 

A g lance at the illustration of the storeroom will show 
that in this important departm ent everything is kept in 
order and according to a system. The accounting methods 
are largely the standard street railway system, and all sup­
plies purchased are charged into supplies account and 
charged out as used, on requisitions of the proper officers. 
The supply clerk's books show at all times just how much 
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notice of accidents, delays and other emergencies are put 
before the superintendent, and the case with which he can 
communicate with every car on the system. 

CAR H Ol'SRS AND R.liPAIR SHOPS 

The company is s till using the old car houses of the 
cable system. T:hese are to be replaced, however, with 
finely designed modern structures of brick and iron, giving 
all the conveniences for quick and easy handling and clean­
ing of the cars of the various lines. The shop faci lities 
are commodious-the machine tools being well adapted 
to their work. The great distance from the centern of 
manufacture and the consequent high freight rates make 
it incumbent upon this company to do more work than 
would fall to the shop of the ordinary Eastern road, which 
is close to the large manufacturing and supply centers. 

One ingenious feature of the carpenter and paint shops 

of a particular article is on hand, and if used where, when 
and by whose order. 

ORGANIZATION AND RECORDS 

T he organization ,of the employees and official staff has 
been carried to a high degree of excellence. The table on 
the opposite pag,e shows the scheme of organization. A 
system of daily r eports is used, which, while avoiding 
duplication of information and unnecessary bookkeeping, 
so fit into each other that a complete history of the busi­
ness and results is constantly being written. These re­
ports lead up from the small detail of the time card of 
the mechanic to his foreman or the daily report of the 
conductor and motorman-through the master mechanic, 
executive engineer and electrician, civil engineer, superin­
tendent and auditor, to the general manager, who, by 
means of the reports of these latter officials, is kept in 
daily touch with the whole operation. 
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DIAGRAM SHOWING ARRANGE MENT OF O~FI Cl AT, STAF F OF TH E 

Los ANGELES RAILWAY Co. 
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In the general manager's office, the final res ult s of the 
business and operations of the road arc not only reported , 
but such of these results as are capable of tabulatio n 
and illustration by graphic charts arc put into thi s form, 
so that the whole hi story of the road is always before hi111 
in a condensed fo rm and convenient for study. 

T he chart case of th is official is a no velty. It con sist s of 
a box about 2½ ft. square mounted on an adjustable draw­
ing table stand . J\ roll of standard cross section paper 
millimeter scale is fixed to ro ll ers set in each encl of the 
box-thus allowing th e paper to run 1Jack and forth over­
a board. T he roll ers arc actuated from the outside by 
m eans of a small crank. 

O n th is paper are charted by months, among other 
items of information : 

I. Total half-fare passengers. 
2. Total free passengers. 
3. Total cash passengers. 
4. Total passengers. 
5. Cost of operating railroad per total pa ssen gers carried. 
6. Receipts from passengers per total passengers carried. 
7. Ratio of operat ing expenses to total receipts. 
8. Total ra il road operating co st. 
9. Total operating cost. 

IO. Total passenger income. 
12. Total receipts fro m sales of power. 
12. Total r eceipts from sa le of power. 
13. Total cost of power sold. 
14. Total cost of all power produced, includin g repairs. 
15. T otal k.w. hours of power sold. 
16. Total k. w. hours for railroad and sho ps. 
r7. Total k . w. h ours' output of station. 
r8. Cost per k.w. hours of total output. 
19. Cost per k. w. hour of power sold, including solicitors and 

in spec to rs. 
20. Total number barrels oil burned. 
21. K .w. hours per barrel o il burned. 
22. Total car miles. 
23. Average number ca rs operated. 
24. Daily average car miles per ca r. 
25. Cost of railroad operation per car mile. 
26. Receipts from passengers per car mi le. 
27. Daily ave rage cost of operating per car. 
28. Daily average receipts per car. 
29. D amage account. 
30. General office. 
3r. Repairs and maintenance of roll ing stock. 
32. Repairs and maintenance of way. 
33. Cost of power, not includin g repairs. 
34. Cost of transportation, wages, etc. 
35. Total operating cost. 
36. Daily average receipts per car for each of the twelve lines. 

A n inspection of this chart conveys a vivid idea to the 
mind of the rail road man of the effect of the work of the 
new management. T hu s, th e total outlay for repairs and 
maintenance, both rolli ng stock and way, has been re­
du ced from about $12,000 per month to $6,000; the cost of 
rolling stock repairs alone from $6,000 to $2,800, and the 
cos t for repairs and maintenance of way from $6,000 to 
$3,200. 

T he cost of power per k.w. hour has been reduced from 
a trifl e less than 2 cents to I .09 cents; this latter with a fuel 
that costs the equivalent of coal at $4.50 per ton. 

The effect of continuous work on the boilers and the 
use of proper compounds to r educe the formation of scale 
is shown by a reduction in the number of barrels o f oil 
burned from 5500 to 4500 per month , though th e output 
in kilowatts of the station has at the same t im e increased 
from 385,000 to 56o,ooo per month. A nother demonstra­
t ion of the same fact is shown in the increase of the num­
ber of k.w. hours per barrel of oil burned from 78 in Jun e, 
1896, to 125 in J anuary, 1898. 

T he line showing th e daily average number of car miles 
traveled per car is an excell ent index of the result of 
improved track and equipment condit ions and of the effi­
cacy of the di spatcher system , as in the months following 
its int roduction there is a sharp and sustai ned increase. 
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The cost of railroad operating per car mile is always 
an interesting detail , and the chart shows this line to drop 
from I 5 cents to I 1.02 cents. 

The wages o f motormen and conductors is 20 cents 
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per hour ; mechanics vary from 20 to 35 cents per hour, 
and laborers are paid $1.75 per day. 

OPERATION 
The cars are operated from 5 o'clock A. M. to 12 o'clock 

P. M., though the matter of continuing the operation an 
hour later is now under consideration by the management. 
Trailers are used in times of extraordinary traffic. The 
demands in thi s particular are exceedingly heavy, as the 

STORE ROOM 

PAINT SHOP 

MACHINE SHOP 

locations of the different pleasure grounds are at the ends 
of various lines . The annual festival of a week's duration, 
which is usually held in April or May of each year, presents 
at times some serious problems in bunched up loads. 
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A contract has been en tered into with the Government 
for th e transporting of the mails in closed pouches from 
th e main to th e branch post-offi c,es. T he geographical re­
lation of the different stations ancl th e rail way lines makes 
it possible to g ive an excellent service in t his particular. 

T he tran sfer system is exceeding ly generous and pro­
duces excellent results in increas ing the traffic. I t is quite 
a problem to work out a system which will at once ac­
commodate th e public and be fair to th e street rail way, 
but thi s seems to have been clone, and the system adopted 
prevents fraucl almost to a certain ty. Each transfer has 
its seri es and serial number and can be t raced continuously 
rfrom its issuance to a particular conductor in th e morning 
to it s return by him uni ssuecl or by some other conductor 
canceled. T ransfers are not rung up on the fa re register­
but are turned in at central points on the line each trip . 
Box es are provided fo r thi s purpose. 

system . \Vhen the reorganization took place, T hos. Brown 
of San Franci sco was elec ted p resident , and h e has been a 
powerful fa ctor in th e company's affairs. A lthoug h a man 
o f large responsibilities and with constant <lcmands upon 
his attention, he has devote<l t ime and labor without stint 
to the bu siness o f the company. In th is he has been 
g reatly aided by the other directors, all o f whom are 
trained in the conduct of large enterprises. J. T. Uurke , 
who has been secretary since the reorganization, has 
proved himself thoroug hly equipped for that important 
offi ce. l Ic is also the secretary of the State A ssociation 
of Street Railways. 

T he work of reconstructi•on and reorganization of work­
ing fo rce was intrusted to Freel \ V. \Voocl of Los Angeles. 
T he boarcl of directors, understanding the val ue of concen­
trated power , have wisely g iven him g reat lat itude of judg­
ment in his position , and ·have contented themselves with 

INTERIOR OF CAR HO USE 

A t the encl of a nm the conductor makes up his report 
and cash tag and places the latter, together with hi s cash , 
in a small canvas bag, numbered, and drops it into a 
chute leadii1g into an ingeniously arranged safe in th e main 
office, so that the counting of the cash is all cl one in day­
light and at one time. This arrangement has been found 
to economize th e time of one clerk or receiver. 

The fire brigade is a thing in which the m en take a deep 
interest. All the shop and powerhouse employees are 
formed into a fire brigade, and the readiness wi th which 
they respond to drill alarms shows that good results may 
be expected in the event of ac tual fire. 

PE RSONNEL 

No account of the L os Ang eles R ailway Company 
would be complete without some mention o f the men who 
have made it what it is. F irst among these should be m en­
tioned Gen. M. H . Sherman and E. P . Clark, who were 
the originators of th e first considerable electric system in 
Los Angeles. They labored long and patient ly und er ad­
verse conditions and laicl the foundation for the present 

laying out the broad lines of policy upon which they wished 
the bu sin ess concl uctecl, charg ing their general manager 
with the details. l\Tt-. \ Voocl bas been a resident of Los 
A ngeles fo r over twenty years. and has lit erally grown 
up wi th th e city. A civil and mechanical eng-ineer by pro­
fession, he has adcled to his acquirements a thoroug h 
knowledge of business by years of active work. A studen t 
by inclination, he has in the int<:rvals of a busy li fe read 
law and been aclmittecl to the bar of the Supreme Court of 
the Stat e of Cali fo rn,ia. For te n years he was the presi­
dent and manager of the Temple Street cable road in 
L os A ngeles. H e is also a member o f the A merican So­
ciety of l\Iechanical E ngineers ancl the Technical Society 
of the Pacific Coast , and has contributed valuable papers 
on the subj ect o f street railways to A meri can and E ng lish 
technical publications. 

M essrs. Hasson and Hunt , electri cal and m echanical en­
g ineers of San F rancisco , were retained as consulting en­
g ineers. T hey are both men of large experience, being 
ex-naval offic ers, and thoroughly equipped for the work. 
Mr. Hunt was on the ground for a year and a half , in 
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ac tive charge of th e designing and erection of new ma­
chinery. 

Lincoln N issly for two years has occupied the pos ition 
of engineer and electrician. 

In the final adjustment of fo rces, Geo. E . Talcott , who 
had been connected with the Newark, N. J., street railway 
system as electrician a nd consulting engineer , and who has 
been identified with the development of elec tric light and 
electric railway matters fro m their first practical installa­
tion clown to the present, was g iven the position of ex ecu­
tive eng ineer and electrician. T he scope of hi s department 
is such as to bring a ll mechanical and electri cal matters 
under one h ead. 

G. E. Pillsbury, a civil engineer of wide ·experience, is 
in charge of the trac k departm ent , both as to maintenance 
and constru ction . 

'Dhe accounting is under the supervision of C. A. H en­
derson, whose many years of training in this department 
with Eastern roads has made him well fitted fo r such du­
ti es. 

T h e sup erintendent, J ohn J. A kin , has been with the 
company since the time of the building of th e cable road 
system and has ·held thi s position throug h all the succes­
sive chan ges. 

J ohn Fowler , the master mechanic, is a thorough ma­
chinist. He acquired his training in the Southern Pacific 
shops and was subsequently fo r ten years superintendent 
of th e Temple Street Cable Railway. 

It is worthy of note that the conductors and motormen 
of the L os A ngeles Railway a re of an exceptionally high 
class. T heir intelligence and courtesy is a frequent 
source of comment among street railroad m en who vi sit 
in the city. 

Power Consumption in Rapid Transit Service 

BY A. H . A R MSTRO NG. 

Perhaps no subj ect is attract ing such widespread atten­
tion and is being so much discussed as the application of 
electr ici ty as a motive power in the rapid transit problem. 
The ability of th e electr ic motor to qui ckly accelerate with 
a minimum loss a heavy train weig hing 100 tons or 
more, has entitl ed it to th e m ost careful consideration 
wh en determining the motive power fo r roads of thi s char­
acter. Rapid transit service is here meant to embrace 
roads operating heavy tra ins at a hig h averag e speed over 

.. di stances of 6,000 feet or less between stops. For di s­
tances much g reater than 6,000 feet between stops, the 
conditions governing the operation of the trains will be 
different and the problem requires a different treatment, 
unless th e average speed increa·ses proportionally with the 
length of run between stops. 

Rapid transit se rvice is especially severe in it s demands 
upon the motive power owing to the continual starting 
and stopping, leaving but little time for the train to run 
at a constant speed . Hence it is immediately evident that 
for such service tlie conditions governing fractional speed 
running of the motors should be most carefull y studied 
in order to minimize the losses during acceleration. 

Aside from the kind ·of motive power used, the me­
chanical problem of train acceleration a nd braking, offer s 
a wide field for further investigation. T o cover a given 
distance in a given time with a certain train starting from 
rest, does not by any means imply a certain fixed amount 
of energy expended. The maximum speed reached and 
the energy consumed will both be found to be variables 
depending upon the rate of acceleration and braking ef­
fort used. 

Train fri ction is also variable, being expressed as a 
fun ction of the speed, but in thi s discussion will be treated 
as a constant quantity throug hout the run as the require­
ments of ordinary rapid transit work do not usually call 
for hig her maximum speeds than 25 to 30 miles per hour 
where the error introduced in assuming a constant train 
fricti on at all speeds can be neglected. F rom experi­
m ental run s train friction has been found to vary from 23 
lbs. per ton for a sing le motor car •of 25 tqns down to 13 
lbs. per ton fo r a trailer, so tlhat an a·ssumed value of 20 
lbs. per ton for a train, consisting of mot or car and trail­
ers, will be found to be conservative. Train friction is 
here meant to include all fri ction losses of the driving 
parts, g ears, etc., in addition, to the rolling fricti on of 
the train. 

Assuming a train to cover a distance of 5,280 ft. and 
come to rest in 140 seconds from time of starting, a set 
of curves as in F ig. 1 can be plotted, showing the relation 
between speed-time and distance-time. This di stance of 
5,280 ft. is somewhat above that encountered in the ma­
jority of rapid transit , and much higher than the length 
of run in elevated roads, but has been chosen for sake of 
simplicity as g iving one stop per mile to fo rm a basis 
of comparison fo r other roads g iving a larger number of 
stops per mile. A method of reducing the following 
values to agree with any number of stops per mile is 
discussed later. 

R eferring again to Fig. 1 , the power is applied for sixty­
four seconds at a constant rate of So lbs. per ton when 
deducting 20 lbs. per ton train fri ction leaves a net ac­
ce lerating fo rce of 60 lbs. per ton. At the end of sixty­
four seconds the tra in has reach ed a max imum velocity 
of 41.4 miles per hour, and is allowed to coast with a 
retarding fo rce of 20 lbs. per ton fo r 59.3 seconds when 
brakes are applied at the rate of 150 lbs. per ton braking 
effort. A braking effort of 150 lbs. per ton is chosen as 
fa irly representing average current practice in service of 
thi s character calling fo r a rapid slowing down of the 
tra in at stops, and in order to simplify the problem the 
brakes are assumed to be applied uni fo rml y throughout 
the time braking takes place. The distance traveled at any 
time is shown by the di stance-time curve representing 
three tangent parabolas described b y the uniform forc es 
of 60, 20 and 150 lbs. per ton, respectively. 

H aving thu s described in detail a representative accel­
c-ra:f ion curve, it is evident that by accelerating with a 
lower rate than 60 lbs. per ton net , the length of time 
fo r coasting would be reduced with a constant braking 
effor t until a limit is r eached when brakes must be applied 
as soon as power is shut off. Also it is evident that by 
increas ing the rate of accelerating above 60 lbs. per ton 
net and keeping th e same braking effort of 150 lbs. per 
ton, the leng th of time the train will ·coast will be increased 
being a maximum when the accelera ting rate becomes 
infinite, that is when the train starts with a certain in­
itial velocity. 

Such varying rates of acceleration a•re shown in Fig. 
2, wh ere the train covers a distance of .~,280 ft. in 140 
seconds as in Fig. 1 , the accelerating rates varying from 
63.4 lbs. per ton (including 20 lbs. friction) as a mini­
mum to infini,ty as a maximum rate. This accelerating 
rate of 63.4 lbs. (43.4 lbs. net) is thus the least constant 
rate that the tra:in could be accelerated to enable it to 
cover the distance of 5,280 ft. in 140 seconds and the max­
imum speed reached, 5.13 miles per hour, is the highest 
speed possible with the given conditions of braking. The 
maximum speed reached is shown to decrease rapidly 
with the increasing rate of acceleration, until an acceler-
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ating rate of 120 lbs. per ton is reached, after which it 
increases sligihtly with still higher rates of acceleration. 
With a train friction greater than 20 lbs . per ton, this in­
erease in maximum speed required with very high rates 
of acceleration, is shown much more pronounced, so that it 
is not true as generally assumed that for a g-iven set of 
conditions ,the maximum -speed reached is a minimum 
with an infinite rate of acceleration, but this minimum 
value is reached with some finit e rate beyond which it 
woul<l increase. 

Having thus determined the limiting rates within which 
th e train can be so accelerated that iit can cover 5,280 ft. 
in 140 seconds with th e braking effort of 150 lbs. per 
ton constant in all cases, it becomes of interest to find the 
amount of energy expended with each rate of accelera­
tion. The total energy required to bring a train up to a 
eertain speed is ,rhe sum of the energy required to accel­
erate the mass and that required to overcome train fric­
tion up to the point of S'hutting off power, 
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where f is train friction, in this case assumed to be 20 
lbs. per ton, and s is distance traveled up to point of shut­
ting off power. It is obvious that stated generally the less 
the maximum velocity the smaller rs the amount of energy 
expended for the same conditions governing coasting and 
braking, and hence the quicker rate of acceleration de­
mands less total energy output of the motive power, al­
though the rate of expending this energy is much 
greater. 

This decrease of energy eonsumption wirh increased 
rate of acceleration is clearly brought out in Fig. 3, where 
energy eonsumed is for sake of convenience reduced from 
foot-pounds to the electrical term of watt-hours-per-ton­
mile. From the curve it is seen that there is a certain max­
imum amount of energy that can be expended with given 
eonditions of train friction and braking effort, this maxi­
mum amount of energy corresponding to the minimum 
rate of acceleration, that is continuing up to the moment 
of applying the brakes and leaving no time whatever for 
eoasting. Hence this method of acceleration is highly in­
efficient , and considering only the amount of work to 
be done, the more rapid the rate the less energy required 
to move a train a fixed distance in a g iv en length of tim e. 

A popular error exists in assuming that the amount of 

energy needed to overcome train fri ction being a fixe d 
quantity for a g iven length of run, the effi ciency of th e run, 
that is the relative amount of energy input to t,he train, 
can be expressed by the max imum speed reached, the 
lower the maximum speed tne less the total energy re­
quired. Th e fallacy of thi s reasoning is shown by an in­
spection of curves in (Fig. 4) illustrating a run of 5,280 

ft. with an acceleration of 80 lbs. per ton and 150 lbs. 
braking effort. Train friction is assumed constant at all 
speeds at 20 lbs. per ton, and it is und erstood that ac­
celerating rates as g iven always include this train fri c­
tion. 

Curve "A" shows th e acceleration to be carried on at a 
constant rate up to a speed of 41-4 miles per hour when 
power is shut off and coasting commences. Curve " B" 
carri es the acceleration up to a speed of only 35 miles per 
hour, which speed is maintained constant until braking 
takes place, by supplying the train with just sufficient 
energy to overcome train friction. Of the two runs the 
coasting method requires the higher max imum speed, but 
still the total amount of energy expended per ton weight 
of train is only 146,200 ft. lbs., as compared with 162,000 
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ft. lbs., with the method using constant current input at 
full speed and hence lower maximum speed. The reason 
for this lower energy input is evident by a comparison 
of the speeds at which brakes are applied, the higher speed 
at braking, indicating a less effici ent run, as the energy 
consumed in braking is wasted as heat in the brake shoes. 
\\There the train is allowed to coast, the train friction re­
duces the maximum speed attained, so that wh en brakes 
are applied part of the braking has already been effect ed 
during- coasting, and hence less heat must be wasted at 
the brake sh oes to bring t he tra,in to rest. The most ef­
ficient run possible is obviously that one in which the 
train friction constitutes the entire braking effort and 
the train is allowed to coast the entire distance, reaching 
zero fpe ed at the encl of the specified time, and hence al­
lowing no energy to be lost in the brake shoes. 

All previous curves have been shown with the train 
coasting after full speed is reached as this represents the 
most efficient method af acceleration, and furth er curves 
will be plotted o n the same basis. 

Referring again to curves in Fig. 2, it is evident that 
similar curves can be plotted for a train covering 5,280 
ft. in any other time than 140 seconds, and in Fig. 5 is 
such a set of eurves showing maximum speeds reached 
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with any rate of acceleration from the minimum possible 
to infinity, train friction being assumed as 20 lbs. per 
ton as before and braking effort I 50 lbs. per ton. The 
least time in which a train can cover a given distance with 
a given braking effnrt is when brakes are applied at mo­
ment of starting, the train accelerating with an infinite ve­
locity, that is, s tarting with a definit e initial ve­
loci ty. Such a minimum time is found from curves in 
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Fig. 5 to be 66 seconds, which represents an average speed 
of 54.6 miles per hour, which is the highest speed a train 
could make, theoretically stopping every mile with a brak­
ing effort o f I 50 lbs. per ton. 

T he max imum time consumed in running 5,280 ft. is 
obviously infinity with a tractive effort equal to tr~in fri c­
tion 2 0 lbs. per ton, and th e maximum speed reached 
would be zero•. 

To avoid confusion only the minimum rates of accel­
eration, including 20 lbs. per ton train friction, are shown 
in F ig. 5, and the limiting values of maximum speeds for 
all other rates, thu s affording a means of ascertaining the 
maximum speed reached fo r any rate of acceleration and 
any length of time for completing a run of _s,280 ft. · with 
the assumed constants of train friction and braking ef­
fort. 

As the relative speed when brakes are applied is a 
measure of the energy input for a given run, the run end­
ing with the lowest speed on the braking line is evidently 

the one requiring the least energy input, and this least 
speed occurs when a train coasts the entire distance with 
a retarding force equal to train friction and ends at zero 
speer! in the specified tim e, hence th e longer the coasting 
the less the energy required to propel a train with a gi,ven 
number of stops per mile. 

The relative amount of energy required for the different 
rates of acceleration is better shown on curves in Fig. 6, 
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giving the energy consumed in accelerat ing a train with 
any rate making any speed over a di stance of 5 ,280 ft., 
the speed given being the a,verage speed while train is 
in motion and tractive effort , including 20 lb s. train fric­
tion. A n in spection of curves shows that the least en­
ergy that can be expended is 40 watt hours per ton mile, 
and this is the amount of energy expended in moving a 
train at any speed with a tract i,v e effort eq ualing a train 
fri ction of 20 lbs. per ton. 'fihe benefit of a rapid rate of 
acceleration fo r the higher speeds is here shown verv 
clearly, and the curves bring out mast forcibly the po;r 
economy resulting from having 1th e rate of acceleration 
and schedule speed so proportioned that power must be 
applied np to t·he moment of applying brakes, that is at 
the minimum rate and allowing no time fo r coasting. For 
instance, with an a,verage speed of 25 miles per hour while 
train is in motion, the leas1t tractive effort possible is 61 
lbs. per ton, requiring an energy output of th e motive 
power of 94 ·watt hours per ton mile, while if the accel­
erating rate had been in creased to 80 lbs. per ton the 
average energy consumption would have been decreased 
to 54 watt hours per iton mile, a reduction of 42f per cent 
in station capacity required, if electric motors are used. 

This brings up another point to be considered and that 
is that although the average amount of energy required 
fo r a given run decreases with the rate of acceleration, the 
rate of input increases, necessitating a larger outlay in 
line copper and occasioning a greater fluctuation in the 
load on the generating station if the number of trains op­
erating is small. Hence while an increased rate of ac­
celeration reduc,es the average generator load, it may in­
crease th e cost of line copper in much greater proportion 
and indeed may be carried to the extreme where either line 
loss or interest •On copper investment would offset the 
gain in reducing average train energy consumed. The 
importance of carefully considering each individual case 
is thus evident in order to operate a given road for the 
minimum expense. 

A ll previous curves have dealt with a train. J;I1aking 



JUNE, 1898.] STREET RAILWAY JOURNAL. 

but one stop per cnile, and thi s was cl one for sake. of 
simplicity as although most rapid 1transit roads and all 
eleva ted or underground roads have a larger number of 
stops than this, it is very simple to reduce the result s ob­
tained to agree with any number of stops per mile. 
Curves in F ig. 6 give speeds in miles p er hour as t1he 
average speed while train is in motion and do not include 
length of time at stops, h ence for compari son all runs 
should be reduced to average speed while train is in mo­
tion. Tlhe watt hours per ton mile arc the same for aver­
age or schedule speed as the time lost in stopping does 
not affect it. By referring again to the acceleration curves, 
the a1·ea inclosecl by ,the speed as ordinates and time as 
abscissae represent s the energy expended for a given run 
and this area is proportional to the dist ance between stops 
provided the runs are entirely similar, that is rhe rate of 
acceleration, train friction and braking effort are the same. 
Such a comparison is shown in Fig. 7, where two nms are 
shown, (a) covering a di stance of 5,280 ft. in 140 seconds; 
that is, with o ne stop per mile, and (b) covering a distance 
o f 1 ,320 ft. or four stops per mile. I I ere as shown t'he 
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speed of 6o miles per hour with m1111mur!1 accelerating 
rate of 85.7 libs. per ton. (See Fig. 5). As accelerating 
with the minimum rate is hig hly ineffi cient , a higher rate 
is advisable, say 120 lbs. per ton , where max imum speed 
reached is 46J miles per hour and energy 65 watt hours 
per ton mile. These values reduced by means of the 
ratio 1.625 found above gives 28.6 miles per hour maxi­
mum speed reached with 120 lbs. per ton tractive effort 
and requiring an energy expenditure oif 65 watt hours 
per ton mile as the constants of a train making 16.25 

miles per hour schedule speed with ten seconds stops over 
average distances of 2,000 feet between stops. 

All values of watt hours per ton mile given on curve 
sheets are net, that is th ey represent on ly the act ual en­
ergy consumed in accelerating the train and overcoming 
train friction and h ence representing the useful output of 
the motive power. The efficiency of the motors and th eir 
method of control entail additional losses which it is not 
the intention of the present articl e to discuss , so that the 
energy values given do not represent station capacity of 
generating apparatus until the efficiency o f acceleration, 
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FIG. 6 

area inclosed by ''a" is four times "b,'' and maximum speed 
readied and duration of run in seconds are both double. 

Thus a ready means is provided for ascertaining the 
energy required and maximum speeds reached for any 
number of stops per mile and average speed while train 
is in motion. Having plotted complete sets of curves for 
one stop per mile for all conditions of accelerating and 
coasting, any similar run may be reduced in the inv erse 
ration oif ✓n the square root of number of stops per mile 

a 
x= -Vn 

where x may be the maximum speed reached, length of 
time power is applied, duration of run in seconds, etc., 
depending upon the value of "a" taken. For example, a 
road is operating a train with stops every 2,000 feet, and 
it is desired to maintain a schedule speed of 16.25 mil es per 
hour including ten seconds stops, wanted the tractive ef­
fort, maximum speed reached, and averag-e ene1·gy out­
put of the motors. Dedttciting -the time lost in stopping, 
the average speed is 18½ miles per hour and the time 
train is in motion between stations is 73.8 seconds. Com­
paring with stops one mile apart, the square root of ratio 
of distances traveled is 1.625, and hence this calls for a 
run of 120 seconds, with one stop per mile and maximum 

FIG. 7 

that is the ratio of useful output of motors to train in­
put, is cletennined for the case in hand. \ Vhile a dis­
cussion of the electric motor and its method of control 
may modify t:he advantages of rapid acceleration as for 
instance as cited above when the rat e of acceleration is 
pushed so T1igh as to necessitate a lavish expenditure for 
line copper, it will s-till be found that the p roblem of eco- . 
nomic handling of rapid transit service lies in the proper 
proportioning of rate of acceleration and braking effort to 
schedule speed. 

On straight line work, where the trolley wire is flexibly 
supported in the center of the track, there seems to be 
littl e wear on the wire from the trolley wheel. except in 
the cases of very heavy traffic. On one of the road s in 
Dallas, T ex., the original trolley wire, a copper No. 4, 
LL \V. G., is still in use after eight years' servi ce, and 
promises to last a long time yet. The same road has been 
using for about four years on a section about 1½ miles in 
length a 5-16 in. galvanized steel trolley wire, and re­
ports it st ill in good condition. Though, of course, a 
much poorer conductor than copper, the trolley wheel 
seems to obtain current from it as well as from a copper 
wire. 
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Electric Railway Motors 

BY GHORGE T. H A NCHETT. 

IX. Field Coil Construction and Arrangement. 

Railway motor field coils are now almost universally of 
the mummified or taped type. The principal r eason for 
this is on account of tli. e greater weight and bulk of coils 
employing spools of any form, and, in raihvay m otor de­
sig n, space and weight are most jealously allotted to the 
various parts. The g reater expense of supporting spools 
is a further consideration. 

In winding a mummified coil, a wooden form of the type 
shown in Fig. r is generally used. It is intended to be 
screwed to th e face plate of a lathe or winding machine, 
and the same bolts that hold it thereto also secure it to­
gether. The 11ut ends of th e bolts are placed on the outer 
side fo r convenience in r emoving the flange , C, to free the 
finish ed coil. T o fa cilitate this latter operation the wooden 
core should be given a slight taper. 

In order to retain it s form when taken from the r eel such 

FIG . 1.- FORM FOR WINDING 
Fl ELD BOBBIN 

FIG. 2.-METHOD OF INSU ­
LATING 

FIG . 3 - REINFORCING INSU­
LATION 

a coil must have stout tape wou nd into its turns at inter­
vals to hold it together. To do this a strip of tape is wound 
in between th e layers and lapped ove r th e first few turns of 
the next layer , as shown in F ig. 2. As the \\'ire on m ost 
railway motor fi eld coil s is quite heavy, considerable of 
thi s taping must be clone on every layer. Two sets of tapes 
must be carried up , the one binding the layers that the 
other omits. As the wire is wo und it should be carefully 
inspected fo r breaks in th e insulation, and where these are 
fou nd they should be carefully wrapped with cotton yarn , 
or , better still , covered with cloth or varnished paper, as 
shown in Fig. 3. The paper is looped about the wire over 
the bare spot and the adjacent turns hold it jn place. To 
secure the first and last wires so that they will not unwind, 
they should be tied with strong cord , as sh own in Fig. 4, 
several cords being caught under the next to last turn and 
the ends fi rmly knotted together when the winding is com­
plete. 

It is common practice to solder flexible leads on to the 
ends of a fi eld coil and depend on them for permanency. 
Too often such leads are u sed as convenient handles in 
moving the coils and are broken off short or the wind­
ing otherwise damaged. This difficulty is obviated by the 
use of a t erminal of the type shown in F ig. 5. It is of cast 
brass, and its application will be readily understood. The 
end of the winding is securely soldered into the socket 
provided for it and the protruding terminal is drilled and 
tapped to secure a wire, as shown. T he h eavy taping 
which the coil ultimately receives firmly secures this plate 

from moving. The waterproof qualities of the winding 
will be improved by using wire that has been run through 
hot paraffine before winding. 

The completed coil should be served with two layers of 
strong cotton tape. Adhesive tape should not be used, as 
it is not strong enough to be drawn tightly and always 
contains a certain amount of moisture. After the first layer 
of tape is tightly wound on, the coil should be painted with 
P. & B., and while it is still sticky another layer of tape 
should be put on, the winder being careful to lap the joints 
of the first layer. After two more coats of P. & B. have 
been applied the coil is ready for baking. If no convenient 
means are at hand for doing this the coils may be con­
nected in series and enough current passed through them 
to heat them. If the pressure at hand is 500 volts, as is 
usually the case, the more coils that are connected in series 
the less outside resistance will be necessary. The outside 
r esistance may be a few old rheostats. A good method is 
to provide an asbestos lined box and place the coils and car 
rheostats therein. In this way th e heating effect of all of 
the current will be utilized. The heat which the coils re-

o<:f o i&f' J 

FIG. 4 -SECURING THE LAST 
TURN 

FIG. 5.-TERMINAL PLATE 
FIG. 7.-WALKER CLAMP 

FOR FIELD COILS -

ceive from the current they carry is the best which can be 
applied, and will bake the coil more quickly and thor­
oug hly than in any other way. In applying current to field 
coil s for this purpose it should be rem embered that rail­
way motor field coils are not as a rule designed to carry 
their full load current continuously, for advantage is taken 
of the fact that in practice the current is of an intermittent 
nature. They are, therefore , mad e smaller and lighter than 
would be permiss ible if the full load was steadily main­
tained. O n interurban motors the fi eld coils are made 
h eavier for obvious reasons. The fa stening of the field 
coils to the m otor case is accomplishec]. at present in sev­
eral ways. It is highly important that this be securely 
done, because the vibration of the motor is sure to chafe a 
hole in the insulation of the fi eld coil if there is the least 
play, that is in the case modern field coils, which have no 
spools. \i\Tith fi eld coils wound on brass spools it is simply 
a matter of screwing the spools to the case. 

The almost universally used method is to secure the coil 
by clamping it with a casting held by one or more screws. 
The W estinghouse method shown in Fig. 6 is an example 
of this. The clamping casting is a rectangular frame, and 
four bolts secure it to the case, passing through the latter 
and b eing secured by nuts on the other side. In this case 
the clamp, beside holding the field in place, affords a sub­
stanti_al protection for the coil, in fact as good protection 
as if it were wound on a spool. 

The field coils of the smaller sizes of the Walker motor 
are held in pairs by castings shaped as shown in Fig. 7. 
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While this method does not protect the coil as fully as the 
one just recited, it has the advantage that only four bolts 
are necessary to hold in all four fi eld coils, and h ence they 
are very easily removed. These bolts have no nuts, but 
are threaded into the case. 

vVhere ver the pole piece is bolted on to the case a pole 
shoe is almost always used to reduce the reluctance of the 
air gap , and this pole shoe is employed to retain a clamp­
in g collar which confines the field coil. The later motors 
of the Walker and General E lectric companies have em­
ployed laminated poles bolted on the case on account of 
the increased efficiency afforded by this practice. 

Railway motor fi eld coil s are always connected in series , 
even in th e largest sizes . T he principal reason for this is 
the certainty of obtaining equal magnetization for all the 
pole pieces. It is easily possible to wi nd each pole with an 
exactly equal number of turns, anu if this is clone they 

FIG. 6 -WESTINGHOUSE CLAMP FOR FIELD COILS 

_ will, if connected in seri es, carry th e sam e current regard­
less of res istance, and hence will have the same ampere 
turns. If they are connected in multiple, to have equal 
magnetizing power they must have equal resistance and 
the same number of turns, a condition impossible to ob­
tain, owing to difference in tightness of winding and varia­
tion in conductive qualiti es of copper. Parallel connection 
would be a great advantage if equal magnetization could 
be attained, fo r it reduces the size of the wire necessary 
and in the heavi_er motors, as fo r instance the vValker No. 
25, where the field wire is No. 0000 B. & S., thi s is no small 
consideration , for such heavy wires are very difficult to 
wind. 

Heavy Electric Railroading Proposed in France 

A n enterprise involving the expenditure of not less than 
forty million francs, or eight million dollars, <i llU th e crea­
tion of a road about 2½ mil es long, partly under ground, 
lo be operated exclusively- by electricity, i5 about to be 
undertaken in th e city of Paris by the O rl eans Railroad. 
The main terminal of this railroad, which operates about 
4300 miles of track in the vVest and Southwest of F rance, 
is at the P lace Valhubert , near the Pont d'Austerlitz, in 
the extreme east of Paris. The traveling population of 
Paris docs not live in the eastern part of the city, but in 
the western, in which direction the city is steadily grow­
ing, and access to the present O rleans station 'in most 
cases involves carriage transportation. The O rl eans Com­
pany has, therefore, decided to prolong its line into the 
very heart of Paris, and for this purpose has secured a 
right of way underground to a point on the left bank 
of the Seine, opposite the Garden of the Tuilleries, where 
it will erect a terminal station. 

The new road will have two tracks and will drop from 
the Valhubert station on a grade of I. I per cent toward 
the Seine. Here the river banks are in two stories, an 
upper quay or roadway, and a lower quay, used as a clock 
or wharf cor canal boats. A belt 9 meters wide has been 
secured on this lower quay , and the line will follow this 
in the open for 650 meters . It will be an underground 
road beneath the upper quay for the r emainder of the dis-

tance until it reaches the terminus under the Cour clc:i 
Comptes. Openings in th e wall side of the quay facing 
the river will afford light and ventilation. T he rail level 
is about that of the normal height of the water-any 
seepage water in times of flood will be gathered in a sump 
and drain ed out. 

About half way between the P lace V alhubert and the 
Quai cl'Orsay a station will be built , known as th e Station 
du Pont St. Michel. The Quai cl'O rsay station- th e ter­
minal station, will have fift een tracks, any one of which 
can be used for arriving or departing trains. According 
to the present plans, the three tracks nearest the river will 
be used for side tracks, the next four tracks for the long­
distance departing trains, the next two fo r arriving long­
departing suburban trains, the next two fo r arriving long­
distance trains, the next two for arri ving and departing 
suburban trains and th e last two for station service. 

T he platforms of the Pont St. Mich el station will be 
230 meters long. Those of the Quai cl 'Orsay station , 185 
to 240 meters long and 6 to 7 m eters wide. A number ot 
d evators ,vill be installed to facilitate movement of pas­
sengers and baggage. Th e rail level is 25 ft. below th e: 

N 
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PROPOSED ROUTE OF ORLEANS RAILROAD-PARIS 

street level, and the company has not been obliged to 
purchase the titl e to the surface, the structure overhead 
being carri ed by a metal roof construction guaranteed by 
the company. T h e building above the station will prob­
ably be occupied by a large hotel, and will , of cours e, be 
in harmony with the buildings in its vicinity. 

A short distance west of this station is the terminal 
station of the O uest Railroad at the Invalides, and sti ll 
furth er west is the small station of the Champ de Mars, 
the form er a part of th e main line of the Q uest R ailroad, 
the latter an off-shoot from the Ceinture or Belt Line 
which enci rcl es Paris. Th ese stations will probably event­
nally be joined to the Quai cl'Orsay station of the Orleans 
road, thus uniting the Ouest, Ceinture and O rl eans sys­
tems. 

In driving the underground tun nel the O rl eans Rail­
road will operate without interference whatsoever with 
the street traffic. T he earth overhead will be supported by 
a metal shield pushed forward by hydraulic presses and 
fo llowed closely by the masonry. The method is similar to 
that employed in building the great sewer recentl y laid 
clown in Paris. 

T he operation of thi s underground road, as at present 
contemplated, is to be carried on by means of electric 
locomotives driven by continuous current at a pressure 
of l>etween 500 and 700 volts, using the third rail sys tem 
of contact . In asking for es timates, however, the com-
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pany has requested bidders to submit plans also for the use 
of systems of g eneration and distribution other than that 
just mentioned. T he locomotives are to be eight in num­
ber, all alike, and able to haul a train of 250 French tons 
in seven minutes between the stations of the Quai d'Orsay 
and the Pont d 'Austerlitz without stopping at the inter­
mediate station of the P ont S t. Michel. This means a 
speed of 45 miles an hour. T he locomotives should not 
only be able to haul a train of the weight mentioned on 
a grade of I I 111111. and on curves of 200 m eters radius, 
but it should also be abl e to haul trains as heavy as 300 
tons at a slower speed. The locomotives must be built 
to move in eith er direction, at the same speed, and be of 
a length to allow th em to be turned on turntables 6 111. 20 
c.111. in diameter . They are to be equipped with motor­
driven air pump and air brakes. 

The electric g enerating station will be placed at the 
western end of th e Valh ubert station departing platform, 
taking th e plac e of certain waiting rooms. Th e equipm ent 

M. Sabouret, Chief Engineer of the Central Service. The 
other members were Messrs. Liberty, Fremenville and 
Walton. Their inquiries were conducted v,ery quietly, but 
during their short stay they were able to visit almost every 
installation of special interest to them in the United States. 

The investigation was begun at Hoboken, where an 
electric locomotive is hauling all the freight service be­
tween the Transatlantic docks there and the Vv est Shore 
and Erie Railroads. From there they visit ed Baltimore, 
to inspect the great electric locomotives which operate the 
entire traffic of the B. & 0. Railroad through the Belt 
Line tunnel in that city. From Baltimore they went to 
Chicago, for th e purpose of observing the operation of 
the electric elevated railroads, and, returning East, passed 
through Cleveland, Niagara Falls and Buffalo, where they 
had an opportunity of studying th e employment of the 
electric car in high speed interurban service. 

From Buffalo they traveled to Boston, where they were 
met by C. P. Clark, President of the New York, New 

FRENCH ENGINEERS AT SCHENECTADY 

is to be of sufficient capacity to allow of the simultaneous 
movement of four 200-ton trains, exclusive of the locomo­
tive; upon the line-one starting from th e Austerlitz sta­
tion, one from the Quai d'Orsay station, the third climb­
ing the grade of I I 111111. and the fourth running between 
the Pont St. Michel and the present main station. Fur­
thermore, the generating plant must include sufficient 
lighting capacity fo r three stations already mentioned and 
the tunnel, as well as for the station and shops at I vry. 
The current is to be taken by th e locomotives from an in­
sulated third rai l at the side of the track in the stations 
and between th e tracks over th e rest of th e line, clue pro­
vision being made for all switches and cross-overs. 

In order that a better knowl edge of the operation of 
electricity in heavy traction servi ce might be gained than 
was possible in Europe, the O rl eans Company recently 
sent over to America a corps of engineers to investigate 
the different electric railway installations of this type in 
this country. The party was headed by M. E. Solacroup, 
Assistant Chief Engineer of Material and Traction, and 

Haven & Hartford Railroad, and Colonel N. H. Heft, 
Chief Electrician of the same road. They traveled over 
the Nantasket Beach Branch of the New Haven system 
between East \,V eymouth and Hull and inspected the 
power house. Returning, they visited the third "rail eJ.ec­
tric system between Berlin and Hartford, Conn., opened 
for traffic last summ er, and rode on the 30-ton electric 
locomotive operating between factories at New Haven and 
the Cedar Hill Junction. 

A special test was arranged for their benefit at Schenec­
tady on the experimental two-mile track of the General 
Electric Company, the conditions of the track and load 
being, as far as possible, similar to those which will obtain 
on the line in Paris. A length of track was marked off 
I.I I of a mile long, by two white flags, corresponding to 
the distance between the Quai d'Orsay and the Pont St. 
Michel stations, the most difficult portion of the proposed 
Orleans extension. According to the time schedule ar­
ranged for the operation of the road this distance should 
be covered in three minutes and fifty seconds. A train was 
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made up of a motor car of the Nantasket Beach pattern, 
equipped with four G. E. 55-175 h.p. motors as locomo­
tives, several N cw York Central coaches and seven flat 
cars loaded with pig iron, making a total train load of 320 

tons, including the motor car, which weighed 45 tons. 
The run between the flags, including starting and stop­
ping, was made easily in three min ­
utes and twenty-five seconds , g iving 
a margin of not less than twenty­
fiv e seconds to the good The dia­
gram on this page shows the accel­
erati on curves of this run. 

The question of rendering the 
third rail innocuous after the pas­
sage of the train havi ng been 
brought up, the General Electric 
Company arranged an exhibition of 
its method of effecting this result . 
A section of the third rail was 
measured off a nd divided into sec­
tions, in lengths varying from 30 
ft. to 500 ft. Connec tions were 
made between these and a system 
of automatic switches, a nd the con­
ditions of the General Electric sys­
tem of su rface contac t, almost 
exactly reproduced. By this sys­
tem the arrangeme nt of circuits is 
such that sec ti ons into which the 
rail is divided may be of any 
length, from that of a few fee t to 
any number of mil es, that is, any 
section of the conductor ra il will be 
alive only when the train itself is 
running over that section. The 
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instant the train passes to the succeeding sec tion, 
that which it has just left becomes dead and ab­
solutely innocuous. The use of this system also 
renders it possible to "section" the conducti ng rail 
at stations, leavi ng it continuously alive at all in­
termediate points . The switch cutting the dead section 
into circuit is closed as the contact shoe of th e train comes 
into contact with the conductor, energizing it , and is au­
tomatically opened as the train passes to the next dead 
section. 

The motor car was run over that part of the track be-
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lamps lig hted up, being ex tinguished as the contact shoes 
passed over the dividing lines between the different sec­
tions. 

These tests formed the subj ect of the concluding inves­
tigations of the French engineers in this country . A few 
days before their departure a dinner was t endered to them 
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CURVE DIAGRAMS OF SCHENECTADY TESf 

at Delmonico's, at which many prominent railroad engi­
neers and electricians ,vere present to m eet them. Thev 
admitted having received many new ideas during their 
stay, and return to 1-<' rance convinced of the use and pos, 
sibilities of electricity as a m otive power, especially in the 
field of heavy traction. 

----•··•-----
The snow fall was exceptionally heavy in l\Iontreal last 

winter, and, according to the r ecords of the Government 
observatory, was h eavier than any since the establi shment 

INSPECTING THE THIRD RAIL SYSTEM 

side which the third rail was sectioned, and as a visual 
means of indicating that the third rail was alive a number 
of incandescent lamps on the top of the boxes contain­
ing the switches were conducted to the conductor. As the 
car reached the sections and rendered them alive, the 

of that institution. The aggregate fall for the winter was 
over 14 ft. 6 ins. on the level, the greater portion falling 
between Jan. 22 and Feb. 23. In spite of this fact , th e 
service of the Montreal Street Railway Company was at 
no time seriously interrupted. 
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LETTERS AND HINTS FROM 
PRACTICAL MEN. 

Pressing Wheels on Axles 

ST. Lons CAR WHEEL Col\tPANY, 

ST. Lour s, Mo., May 5, 1898. 

EDITORS STREET RAIL WA y JovRNAL : 
The communication of G. L everich on page 190 of the 

A pril number of "The Street Railway J ournal' ' opens a 
subj ect that should interest every street railway com­
pany. Having had no experi ence in fitting steel wh eels 
on ax les, I do not consider myself competent to discuss 
hi s article in that respec t , but in fittin g chill ed wheels on 
both iron and steel axles, and in fitting steam car 
wheels and axles , I have had considerable experi ence. A~ 
a resul t I have about reach ed the conclusion that fo rmulae 
and standards are not of much practical benefit in every 
day work , for we sometimes have soft axles and wheels, at 
other times a hard axle with a soft wheel, again a soft 
axle and a hard wheel, and still ag·ain both axle and wheel 
are hard. In such cases th e wheel fitt er must vary hi s 
sizes of bore and fit to suit th e density and hard ness or 
softn ess of the material h e has in hand, fo r with soft 
wheels and axles the difference in diameter of wheel and 
axle must be greater than with eith er of the oth er con­
ditions to insure the wh eels r emaining fixed on the axle 
when in use. \,Vhile Mr. L everich's fo rmula may be cor­
rect for steel wheels and axles of a known strength and 
density, he does not advance any information as to what 
pressure is r equired to fo rce th e wheel to it s seat on the 
axle. This seems to m e to be important, as it is th e only 
m eans that we have of determining the accuracy of fit and 
whether th e wheel will remain where it is placed. 

ALEX M AGF, R. 

LOBDELL CAR \\'HEEL Col\JPA NY, 

WILMINGTON", DEL., April 23, 1898. 

EDITO ,- S ST.i:-EET R AILWAY JOURNAL: 
I have read with interest the article entitl ed ''Pressing­

\ Vheels and Axles" in the J\pril issue of the "Street Rail­
way J ournal. " vVhile the deduction of Mr. Leveri ch may 
be technically correct , it seems to m e that the practical 
application of hi s theory would be attended with some 
delay and diffi culty. I think there has been very littl e 
trouble in well regulated ,vh eel and axle shops with burst 
wheels, and the practical experience of such shops is suf­
fi cient to provide for the proper and expeditious fitting of 
wheels on axles, wh ether steel or iron. U nless the limit 
of compression and elasticity of each axle and wheels 
used is accurately known, I do not see how Mr. L ev­
erich 's theory can be put into practical application. 

W M. w. L0BDHU, 
President. 

Railways in the Argentina. 

NEW YoRK, May 19, 1898. 
Enr'toRS STREE'I' RAILWAY J OURNAL: 

The May number of the " J ournal " publi shes an article 
from the pen of th e United States Consul at Montevideo, 
Uruguay, giving som e of the rai lway conditions of that 
ci ty, and his statement that electricity would doubtless be 
used were it not for the h igh price of coal and the extreme 
cheapness and hardiness of the horses. The writer of thi s 
letter made a complet e survey of one of the prinipal line~ 

in Montevideo less than a year ago, and found that the 
same roads could be operated electrically, even with coal 
at $8 gold per ton, cheaper than it is now clone by horses, 
and the receipts would be much greater. The operating 
expenses per car mile on this road for the past year, taken 
from the company's own annual r eport, was $.0917, 
whereas the same system reconstructed could be operated 
fo r $.072, and g ive a much better and cleaner service, 
doing the sam e work with two-thirds th e number of cars. 

Coal is dear in th ese countries, but even then the roads 
can be operated as cheaply, or very nearly so, as they can 
at home. In the first place, labor is much cheaper, and 
the weather conditions are perfect the whole year around 
fo r street r~ilway work. A double equipment of cars is 
not necessary, as open cars can be used ten months of 
the year, and frequently during the winter. Snow is un­
known, so they require neither sweepers or snow plows. 
H orses are not taken care of as th ey are in this country. 
T heir very cheapness forbids th e spending of money nec­
essary to give them proper m edical attention when they 
need it. The average street car horse does not give a 
five-year service in South American countries, and in 
Montevideo especially, as it is a very hilly city, and the 
tracks are not by any m eans in good condition. There 
is a splendid, and as yet unoccupied, field for the street 
railway investor in the capital of U ruguay. 

F. A. WARDLAW. 

Cost of Feed=Water 

BROOKLYN, N. Y., May 13, 1898. 

EDITORS STREET RAILWAY JOURNAL: 

Frequently, when figuring the cost of steam power in 
central and in isolated stations, very little account is made 
of the cost of feed water, both of the cost of the water it­
self, and the additional cost of putting it into the boiler. In 
this city the cost of water is about 15 cents per moo galls., 
or, say, 11¼ cents per 100 cu. ft. In a power-house devel­
oping 1 oco h. p. at an expenditure of about 20 lbs. of 
water per h. p. hour, there will be the neat little quantity 
of 146,000,000 lbs. per year, assuming that the consump­
tion averages 20 lbs. for 20 hours per day, 365 days in the 
year, 'vvould amount to 19,518,000 gallons of water per 
year, costing the neat little sum of $29,277.00 per year! 

''But ," says the critic, ''the condensing engine saves 
about all that expense by using the same water over and 
over again, therefore that item of expense doesn't count." 
To a certain extent this criticism is true, but a great many 
power stations are operated condensing, yet the feed water 
is not u sed but once, on account of the grease which plays 
havoc with the boilers. But, supposing that about all the 
water is saved and used again and again, there is the cost of 
putting the feed water into the boiler, something that re­
mains the same, no matter whether fresh water is used or 
the same suppl y is used over again. 

The average pressure carried in modern power station 
boilers may be taken at 160 lbs. per in. gage pressure. 
This amounts to a static pressure of 2.3 ff. of vertical 
h eight to the pound, making the pressure equal to a ver­
tical h eight of 368 ft. In other words, the power required 
to feed the boilers during one year's time will be that of 
146,000,000 lbs. raised 368 ft. high, or 53,728,000,000 
foot-pounds, about r,628,121 h. p.-hours during the year. 
This amounts to about 223 h. p. per hour, or nearly one­
fourth of the whole amount of power developed. 

It will readily be seen that with this great and what may 
in one sense be called "useless" consumptioi:i of p_ower, it · 
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is of great value that the method of transmitting this 
amount of power, from the boiler to the f ced-watcr, is of 
vital importance. The eng ineer may calculate for himself 
the cost of feeding the boilers by any one of the various 
methods in use, bearing in mind that for a direct con­
nected pump the amount of coal per J,1. p. required to put 
in the feed-water is th e sa111 e as required by the engine, 
about I¾ lbs. \ Vith the common steam pump at least 50 
and r crhaps 60 lb s. of water per h. p. will be required , 
bring in g the necessary coal consumption up to 4 I-6 lbs. 
per developed h . p. 

\Vith the injector there will be a consumption of about 
roo lbs. of water per h. p. developed in handling the feed­
water, equal to 8 I-3 lbs. of coal. T he ratios of cost are 
then : I1, 4 I-6 and 8 I-3 lbs. of coal per h. p. for the 223 

h. p. required per hour. Let each eng ineer figure out 
for himself the cost of boiler feeding by the three methods, 
and see how long h e can afford to use an injector or a 
steam pump for boiler fe eding. 

Electrically-driven pumps, such as are being placed in 
the n ew U nion Edison Station, in Drooklyn, probably 
have an efficiency per coal burned of about 2 I-3 lbs. of 
coal per h. p.-honr, while belt-driven pumps range at 
about I .95, or 2 lbs. of coal per n et h . p. Some of these 
th ings are well worth taking into account when planning 
changes or new work, wi th a view toward cutting down 
running expenses in the power stat1011. 

JAMF.S FRANCIS. 

Railway Shop Kinks 

By B. F. FELLS 

The overhead drill shown in Fig. I wi ll be fou nd very 
useful in repair work and can be made by any mechanic 
at small cost. The drill bracket is pivoted, and can be 
swung to any position over the work. First, the wood 
hange.r (H) is bolted to the ceiling of the shop, and an 
arm (J) bolted to this and braced with an iron strap (I) . 
A pivoted bearing step (A) is now screwed to the ceil­
ing and the shaft (B) put up, to which shaft is keyed 
the pulley (C) and the bevel gear (D) . A steel step (F) 
fo r the shaft (B) also serves as a bearing fo r the end of 

OVERHEAD DRILL 

the shaft (U). A shaft which is set-screwed in the piece 
(J) provides support fo r the brace (L), the connection 
being at (G). The pull ey (V) drives the shaft (B), thus 
giving motion to the gear (E), and power is thus trans­
mitted to the gears (K) and the drill shaft (D), the lat­
ter turning in the shell (N). The collar (P) is part of th e 
drill, and the handle (S) is connected with this and to 
the arm (R), so that the machinist can raise and lower 
the drill as required by the work in hand. T h e work to 
be drilled is placed at (T). As the drill mechanism is 
pivoted at (J) it may be moved about in a radius of 8 
ft., the drill runnin g all th e whil e. 

REMOVING BROKE N SCREW ST UBS. 

When a screw is broken off at the bearing, tu rn out 

a slot with a cutting wh eel (A), as indicated in Fig. 2, 

after whic h the point of a rounded screw-driver (B) may 
be inserted into the slot , as shown in Fig. 3, and the 
sc rew turned out. Hardened cutting wheels, which work 
with a hand hit stock and made expressly for thi s work , 
may be bought at any hardware store, but it may be 
necessary to retemper them after using for awhile. There 
arc always pieces of small work r equiring hardening, and 
the process may be g iven. The pieces to be hardened 
are packed in layers with the carbon in small iron pots , 
and mu st be so di stributed that each piece will be covered 
with the carbon on all sides. \Vhen this is fini shed th e 
pots are securely covered, ancl sealed absolutely air-tight, 
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REMOVING BROKEN SCREW STUBS OIL SAVING DEVICE 

and placed in the hardening furna ce, wh ere they are sub­
mitted to an intense h eat for one whole day, after wh ich 
they are taken out red hot and dumped in a solution to 
cool. The pieces are then spread out in pans and allowed 
to remain in a very hot room over night to dry, after 
which, on the following clay, they are cleaned and in­
spected preparatory to tempering. 

TO SAVE OIL. 

The next device , Fig. 4, is for saving oil, and as the 
shop plumber can make the two cylinders of zinc and fit 
the parts cheaply, it will pay to have one of these filterers 
of oil. A steam coil is put in at the bottom of cylinder 
D, and steam connected by means of the pipes. A wrought 
iron pipe is then fixed at (F) and six smaller brass pipes 
joined to it and passed up into the cylinders, three on each 
side, as shown. The dirty oil is nm into the side con­
taining the steam coil and immediately becomes hot, and 
th e dirt is precipitated to the bottom. The heated oil 
passes through the tub es to the other side and rises drop 
hy drop through water, on the surface of which it col­
lects, thoroughly cleansed and r eady for use, and can be 
conveniently drawn off by faucets. 

SOI1T MALLET. 

There are various forms of soft mall ets available for 
shop work, but I have found th e one shown in F ig. 5 the 
most effective. The handle is hardwood, over the encl of 

SOFT MALLET 

wh ich is put a piece of pipe (A) about 5 ins. long and cm 
with a thread, so as to screw on flanges (B) (B). The 
latter can be cut from sheet iron or brass and strengthened 
with shoulders. A pin (C) will hold in the wood hancll e. A 
nut, (E) , can be used to tighten the outer flange. Fig. 6 
shows the arrangement without the leather packing. Th e 
leather is cut from sole and makes a good, soft mallet, 
that will not ni ck. 
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Making the Return Circuit 

At a meeting of th e In stitution of Electrical Eng in eers (B rit­
ish), h eld at London, A pril 28, the following papers were r ead : 

EART H RETURNS FOR ELECTRIC T RAMWAYS. 

By H. F. Parshall. 
Considerin g the small difference of potential at which elec tro · 

lytic ac tion may take place, a co nsideration of primary importance 
in elec tric tramway systems in which the rail s are used as r eturn 
condu ctors, is in r eference to the rate of fa ll of potential, and the 
difference of potential between the rail s and the general mass o f 
earth , the m agn itude of which m ay vary acco rdin g to such local 
conditions as the locali ty of gas and water pipes, the conductivity 
of the earth between th e ra ils and such pipes, and the conduct iv­
ity of the pipes themselves. 

Th e exposed surface for leaka ge of the track is very g reat; thus 
i~ the ordinary fo ur-track tramway system there is so me 50,000 

feet per ro ut e mile. With so g reat a surface, and with , as is gen­
erally the case, considerable conductivity of the concrete and 
earth, a large fraction of the current may be clive rtecl fro m the 
rail s, even in short lines, and with a maximum drop as small as 
that spec ified by the B oard of Tracie. Thus, in tests recently car­
r ied o ut in a line some 8 miles long, it was fo und, by cuttin g the 
track at the middle of th e line and insertin g an ampere-m eter, 
that som e 60 per cent. of the current was r eturnin g through the 
earth itself. T es ts made as to the condu ctiv ity of the earth return 
showed as a whole that it was about one and a half times that o f 
the rai ls, bonds, and fi sh-plates, which would indicate that on an 
average about 33 per cent of the current was leaving the rails. 
In oth er words, the voltage drop in th e earth r eturn was but two­
thirds of what it would have been had th e current b een wh olly in 
the rai ls. 

In laying the rail s, th erefo re, it seem s desirable to adopt such 
m ethods of construction as will , to a considerable extent, insulate 
th e rai ls from the adjacent mass of earth. The conductivity of 
the ea rth is considerable, and with differences of potential up to 
th e limi t established by the Board of Tracie is so g reat that, in the 
cases I have examined, stray currents ar e not di ve rted from the 
mass of earth by gas and water pipes. I have made tests by cut ­
ting th e ra il s and m easuring th e current s at different po ints, and, 
so far as could be cl ete rminecl, the n eighborin g gas and water 
pipes were not traversed by the current. In o ne special case two 
lines of the tramway fo rm ed two sides of an acute angle tri angle, 
and a very large water m ain fo rmed the third side , and, even 
though some 50 per cent of the current clicl n ot come back 
th rough the rails, th e tes ts showed beyond doubt that there was 
no current whatsoeve r comin g across the third side of the tri ­
angle throu gh the water pipe. Of course, with the small differ­
ence of potential common in prac tice in thi s country, the C. E. M . 
F. of polari zation which accompanies currents flowing between 
conducto rs when elec trolysis takes place is an important element 
in det erminin g th e law of current -flow. 

The tests ca rri ed out by the writer have in e very case showp 
that th e joint co nductivity of the rail a nd the ear th is con siderably 
g reate r than that of the rail s them selves. F or thi s r eason there 
exists the necess ity of dete rmining the conduct ivity of the rail s, 
fi sh-plates, and bonds, before the track is laid in the earth, so that 
afte r a roadway is co mpleted the m easured drop may be taken as 
an indication o f what percentage o f current is straying from the 
rails ; further, so that t ests m ade from time to time may indicate 
the general condition of the bonding. 

In general it is desi rable that the earth r eturn be isolated to 
the greatest degree pract icable from any other metallic conduc­
tors liable to be affec ted by electrolysis. In some cases, however, 
wh ere the drop in the earth return has been comparatively great, 
att empts have been made to prevent elect rolys is by bonding the 
rails to the adjacent gas and water pipes. The results have been 
m ore o r less satisfactory. It is obvious that , if the rail s and 
adjacent gas and water pipes can be k ept at the same potential, 
electrolytic action can be effectively prevented. Considering, 
however, the very considerable conductivity of the earth, it would 
seem doubtful wheth er such bonding would prove effective with 
any considerable drop in the rails, since in this case stray cur­
rents would flow from one par t of the system to another, and at 
such a difference of potential as would cause electrolysis. 

In the case of lead-sheathed cables running parallel to earth 
returns of tramways the results have been entirely satisfactory, 
and are conclusive, since, in the absence of bonding, the lead 
sh eathing was rapidly eaten away. This instance, however, is not 
to be relied upon as an indic ation that it would be safe to carry 

out the same process in dealing with gas and water pipes. The 
lead sheathing is homogeneous, of comparatively high resistance, 
and with small surface exposed to the earth, whereas the reverse 
h olds true with gas and water pipes as ordinarily laid down. I 
have no do ubt that there are cases in which effective bonding of 
the ra il s adjacent to conductors might give entirely satisfactory 
r esult s, but I should hesitate to make any general recommenda­
tion to thi s effect, since in very many cases a result directly op- _ 
posite might be obtained. 

There is such a difference in soils-first, as to corrosive prop­
erti es; second, as to electrical conductivity-that a general rule 
which would prevent electrolysis in every case would be unneces­
sarily severe, and in many cases prohibitive. It is obvious that, 
where currents stray generally into the earth so as to enter metal­
lic conductors, the differenc e of potential should not be allowed to 
exceed that at which electrolys is begin s, plus the drop in the 
earth it self. 

In a g iven system of distributio n the controllable features in the 
earth return are practically limited to the method of jointing the 
cross sections of the rails, and the ch emical composition of the 
rail s. 

The ch emical composition of the rail s cannot be altered greatly, 
since rail s low in carbon, but o f high electrical conductivity, are 
found to wear away so rapidly that high carbon rails are a prac­
tical necess ity. 

The cross section of the rail in practice is largely determined 
from m echanical considerations, and in the best practice rails of 
from 80 to roo lbs. per running yard are used. The m ethod of 
making rail joints is practically, then, the only factor controlling 
the resistance o f the rail return that is susceptible to wide varia­
tion in practice. 

The elect ric welding of the rail j oints has bee n tried . in the 
United States, but thus far the res ult s h ave n ot been such as to 
encourage the manufacturers to advance the use of the system, or 
the tramway companies to adopt it. The joints in elec trical tram­
way work a re equally o bj ec tionabl e from either a mechanical or 
elec tri cal point o f view, so that a system of perfectly welded rail s 
would m eet with general favor. In practice the effect of tempera­
ture in causing expansion and contraction has been noticeable in 
long lengths of welded rail s, but the effects thereof have not been 
o f such a ser io us nature as might be expect ed from the range of 
temperature. From the reports I have at hand it appears that 
there were unexpected r esults of the welding process that made 
th em selves evident in the course of time. 

First , the electrical conductivity of the welded section was less 
than that of a solid rail. 

Second, the portions of each rail near the weld were so soft­
ened as to wear away unevenly. 

Another unexpect ed result was that , owing to the sudden 
increase and decrease in t emperature, the rail took a very high 
temper a t the weld, so that its power to withstand shock was 
decreased. 

To the writer's mind it is n ot improbable that these mechanical 
difficulties could b e overcome. W elding apparatus of sufficient 
capacity, however, is costly, and it is fr equently difficult to ar­
range for the am ount of power required; so far, therefo re, the 
process has no t been employed in thi s country. 

A noth er m ethod of somewhat the sam e nature as the process 
of welding is that known as the " cast weld," o r the " Falk joint." 
This jo int is made by pouring m olt en metal into a m etal mould 
clamped round the rail joint. The surfaces of the cast metal that 
come in contact with the mould and with the rail joint are chilled. 
and are thus prevented from forming a perfect weld. I believe it 
has been asserted that a weld is effected. It seems, however, ex­
tremely doubtful, since without the use of a flux a weld is almost 
impossible between cold wrought steel and mQlten iron. The rail 
expands after the metal is poured around it, and remains expand­
ed until after the cast iron has set, and finally resumes its former 
size. This affords a slight clearance for expansion and contrac­
tion, and accounts for the mechanical success of the joint, which, 
carefully applied, makes when new a perfect mechanical track; 
although, in the writer's mind, the difference of resilience between 
the part surrounding the casting and the remaining part of the 
track may eventually cause uneven wearing away of the rail. 

The clearance. above spoken of undoubtedly admits a certain 
amount of moisture, so that by the formation of oxide the re­
sistance of the joint increases in the course of time. From the 
results of tests which I have at hand, it also appears that the elec­
trical resistance of this joint, even when new, varies considerably; 
so that, considering the low voltage restrictions in this country, 
it should be used in connection with an efficient form of bond. 
Owing to the rigidity of the joint, however, copper bonds will 
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undoubtedly be found m ore durable in conj unction with it than 
with a fish-plate form of joint. 

Bonds. 

The bonds generally used up to thi s time arc of the pressure­
contact type, and in making any general statements this is natur­
ally assumed as the basis. In the di scuss ion of a paper read some 
time ago before this Institution, th e writer pointed out that, ac­
cording to experience with pressure contacts in central stat ion 
work, 100 amps. per square inch had been found the limit in best 
central station practice; and that, considering the trying condi­
tions to which bonds are subj ected in the earth, one-half of this 
value would m ore likely be sa ti sfactory. In actual practice I have 
found -it advisable to work to a still lower limit, and in most of 
the systems which I have designed the current-density at sur­
face of contacts does not exceed 25 amps. per square inch. Ex­
perience shows this limit a safe one, and that the cm1tact resist­
ance is negligible as compared with the resistance of the rails. 

Considering the complicated phenomena accompanyin g a junc­
tion of copper and iron, in respect to the difference of potential 
caused by the contact of dissimilar metals, and the effect due to a 
current pass ing between di ss imilar metals, it seems in the normal 
case that all E.M.F.'s would balance each other, since in the case 
of the current keeping uniformly through the rai ls the E.M.F.'s 
at the positive ends of a bond are balanced. and in the case of one 
end of a bond losing its contact the additional resistance would 
be greatly in excess of the unbalanced contact E.M.F. 

The design of a copper bond should be largely in reference to 
the permanency of the contact surface. If there is any working 
between the surfaces, sooner or later there will be a film of oxide, 
so that the value of the contact is destroyed. The working of the 
surfaces may be caused by heating from excessive eurrent-density, 
or by lack of fl exibility in the bond. Numerous types have been 
forthcoming. Many of the bonds brought forward during the 
last two or three years have been designed with a recognition 
of the importance of greatly increasing the area of the contact 
surface, as compared with the cross section of the body of the 
bond itself. 

It is beyond the scope of this paper to discuss all the different 
types of bonds that have been brought forward from time to tim e. 
Samples of many of the different types are exhibited. The copper 
bonds that the writer has tested, since they have been more gen­
erally used in this country, are either of the " Chicago," "Crown" 
or "Columbia" type, samples of which are before you. 

Flex ible bonds are found desirable for use where the mechanical 
conditions are such that short bonds can be used, in which case 
the added res istance of the bonds to the track can be made as 
low as 5 per cent, or less. Bonds of this type have been fre• 
quently used in the United States, and with good results when 
the ends are made of drop forged copper. When, however, the 
ends have been made of cast copper, and cast on to the conduct­
ors, the results are not generally satisfactory. The resistance of 
cast copper is so much greater than that of drawn copper that it 
is not best suited for use in bonds. Further, the union between 
cast copper and drawn copper wires is imperfect, so that the elec­
trical resistance is much higher than between two pieces of pure 
copper fus ed together. 

The remaining type of bond that I propose to discuss is that 
known as the "plastic" bond, which was invented by Mr. Edison 
several years ago. From the results obtained from a line bonded 
over five years ago, it appears that this plastic alloy, which con­
sists of mercury and other ingredients, as to the nature of which 
I am uninformed, is much more permanent than might be 
expected from its mechanical nature. The bond is placed be­
tween the fishplate and the rail, in a cork receptacle, which is 
compressed to about half its thickness when the fish-plate is 
drawn up tightly. 

The amount of copper required materially to increase the con­
ductivity of well-bonded rails is so great that in ordinary practice 
auxiliary track feeders are not commercially practicable, unless 
they be connected in circuit with a source of E.M.F. to com­
pensate from the drop in the fee<ier, so that this may exceed that 
in the track return. 

I believe Major Cardew was the first to suggest employing 
E.M.F.'s in feeders to compensate for the drop therein. In _the 
arrangement, however, of the earth return as originally devised 
by him, it was necessary to use generators of different E.M.F.'s 
in the generating station. I have used in my work a generator 
that is separately excited through a coil in series with the trolley 
feeder, so that the voltage generated by the armature is dirPdlv 
proportional to the current-output, provided the field magnet is 
not saturated. The armature is in series with an insulated feeder 

connected with the rail at whatever point is necessary to take off 
current. The results in practice are most satisfactory. It has 
been found that the machine works perfectly automatically, and 
limits the voltage drop in the earth return to any desired amount 
by an adjustment of a rheostat in parallel with the field-magnet 
coil. Fig. I g ives a diagrammatic representation of th e system. 

In a system that I have recently designed to carry some 250 

cars, I propose to employ several earth generators feeding in 
from several points in the system. Pairs of tes t wires are nm 
back to the station from various points, one of the test wi res being 
connected to the track return, and the other to adj acent earth 
plates. The earth generators in the station will be adjusted from 
time to time, according to the difference of potential between the 
earth plates and the earth return. As far as poss ible the adjust­
ments will be made so that the two are kept generally over the 
system at the same voltage. W hatever difference of potential 
there is between the two will be such that the earth return is, 

Station 
Bus Bars 

Generators 

Stred Ry .J ouroal 

FIG. 1.--ARRANGEMENT OF FEEDERS FOR RETURN BOOSTER 
SERVICE 

in general, positive to the neighboring water or other pipes, since 
in this case whatever electrolysis takes place will be in the track 
return itself. 

Sted Rails. 

The percentages of carbon, manganese, etc., in steel rails have 
varied considerably at different times; and there are, even now, 
wide variations in the practice of different companies and in 
different countries. 

It may be said that E ngli sh rail s some years back would com-
m only contain the following: 

Carbon ........................ ................ 0.25 to 0. 35 

~n~[;~~~: ........................ : ·.-.::::::::::::::::::: J:~5 to 1.0 

~~1°v'Wt~t·:1.~. ::::::.:::: ::::: ::::::::::::::::::: :8:8~ 
Of late years the percentage of carbon has increased. One 

large railway company specifies: 

Carbon ............ ..... .. ... .................. 0.4 to 0.5 

~rn~ii~:'~: .. :·.: :·.: :: ::·.·.·.·.·.·.: :: :·.:·.:: :::: :::: :Jtg ii 8:: 
P h osph orus ................................... 0.10 to 0.08 
Sulphur ....................................... 0.08 

In American practice the carbon runs still higher, as will be 
seen from the fo ll owing: 

Carbon .. . ........ ..... ........................ 0.45 to 0.55 

filn~g;n_~~:. ::::::::::::::::::::::.:::::::::::: :8:~o ig k~5 
Phos phorus .................................. 0.06 
Sulphur ...... ............................ ..... 0.06 

In France yet high er percentages of carbon have been tri ed, 
running up to nearly r per cent. 

The result s are shown in th~ following table-trial s of some 
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sample sections of stee l ra il o f varying compositions which were 
furnished for tes ting purposes : 

I Silicon 
Hcsis ta11 cc [ R esistance of 

Car- l\Ian- Phos- Sulphur . _con6arcd 
I

L, Mi!c l sq in. 
hon. gancse. phorus . w1tl1 'oppcr ::iect10ual Arca 

at 20° C. at 2G° C. 

- -- ---
0.378 0.5,50 0.181 0 .040 0.041 10 .8 0.468 
0.446 0. 568 0.188 0.0,16 0 .044 11.1 0. 482 
0.536 0.592 0.201 0.051 0.059 11 .3 0.490 
0.568 0.608 0.204 0.053 0.061 11..1 0.495 
0.588 0.6."32 0.2H 0.056 I 0.065 11 .5 0.!99 
0.610 0.6t 0 0. 220 ll. 062 0.071 12.1 0. 560 

E ig ht 76-l b track rail s, tested in place after 2½ years ' use, gave 
the fo ll owing result s : 

R es is t a n ce R es is t a n ce of 1 Mile 
compa r ed with 1 s q . in. Sectional 
Copper 20° C. Arca a t 20 ° C. 

T est No . 1..... ... ..... ....... .. .. .. .... 11.3 0. 490 
T est N o. 2..... ...... ..... . .. .. . . .. .... . -10.3 0.447 
T es·t No. 3...... ... ............ .. ....... 10.1 0.438 
Test No. 4.. .. . .. . ... ...... .. .. . . .. ..... 10.7 0.46-1 
Test N o. 5.............................. 9. 65 0.419 
Test N o. 6....... .. . . . . . . . . . . . . . . . . . . . . . • 10.07 0.437 
TPi.t No. 7. ............................. 10.25 0.445 
T est No. 8.............................. 10.50 0.455 

Av erage . . ............................. 10.4 0.45 

Two old 65-lb. rai ls, much worn, tested 111 place: 
R esis t a n ce R es is t a n ce of 1 Mile 

compa r ed with 1 s q. in. Sec tion a l 
Copper 20° C. Arca a t 20° C. 

T est No. 1.... .......................... 11.7 0.508 
T est No. 2.............................. 12.3 0. 534 

Aver age .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 12. O 0. 52 
High values would be expected owing to the wearing of the 

rail, which is not allowed for in th e calculations. 
T wo new 90-lb . rail s, tested in place : · 

R es is t a n c e R es is t a n ce of 1 Mile 
compa r ed w it h 1 s q . in. Sec tion a l 
Coppe r 200 C. Arca a t 20° C. 

Tes t No. 1..... .... ... ..... ............ . 10.G 0.4GO 
T est N o. 2.................. .. . . . . .. . . . . 10.4 0.451 

Averag e.................... . .......... 10. 5 0.455 
A G6½-lb. rail n o t l a id................ 10.0 0.4~4 

Bonds. 
The current fl o ws across the joints partly thro ugh the fi sh ­

plates and partly through the bonds. The resistance of th e fi sh­
plates is a variable quantity , but all tests on rai ls in use have 
sh own that they con tribute considerably to the conducti vity of 
th e joint. 

For the bonds themsel ves th e fo ll owing tes ts h ave b een m ade : 
(r) Conductivity tests on bond copper. 
(2) Resistance due to co ntac ts. 
(3) R esistam:e due to current "gath ering" from o ther sections 

of rail to enter th@ bond t erminal. 
r. For conductivity the Chicago bonds in the different tes ts 

have sh own practi cally roo per cent of the co nducti vity o f pure 
copper. A fl exible Crown bond sh owed only 93 per cent conduc­
tivity. The Columbia bonds in the cases tri ed showed about 90 
per cent conductivity. 

2. Resistance Due to Contacts.- M easured from the potential 
difference between two points very close together, one on the 
bond terminal, the other on the steel. E xp er iment showed the 
foll owin g r esults : 

Chicago Bonds ... . ... -. . 

I-in terminal s in {-in. 
weh. 1.37 sq. in. con­
ta~~ ar!:a . 

Ohms. Ohms. 
0.00000197 0.000347 

o. oooor 215 o. 000379 
0. 0000025 U. 000440 

0 0000080 0. 00141 

crown Bo - d s . . . . . .. . . . . 5 o.roooo80 
0.0000028 

I -in . t er minals in fa­
in . wch. 1.2 sq i n . 
contact area .. 

T otal .. . . .. .. 1 

Crown Flexihle Ilond _ ... 

i -in. terminals in t'-,r 
in. weh. l.2 sq. in. 
contact area. 

Total .... ... . . 

Columhia Bond .... . .. . 

0. 0000108 0. 00190 

6 1 0.00004:!2 

0.00')0518 

O. WOmllo 0.0165 

10 0.0000072 0.00127 
In i -in . hole in ½-in. 

weh. 1. 3i sq. in . con­
ta~t ar~a. 

............... 12 0.0000095 
0.0000077 

0.00167 
0.00136 13 

Ilond not cleaned ; hole 
frc,-;hly reamed, hut 
oily. 

Bonaing not super­
vised. 

Bonding not super­
v ised; honds after­
wards found to have 
hecn put in rusty 
hole. 

Hnlc clean; hond un­
touched, 

Hole 4 days old; hond 
untouched. 

T ests 4, 5 and 6 show that want of care in bonding may lead to 
serious increase in co ntac t resistance. 

From the tests made it may be said generally that bonds prop­
erly applied- that is, clean bonds in bri ght r eam ed h oles, put in 
with a proper fit with a drift driven squ;ire-have practically neg­
lig ible co ntact resistance. Experiments sh owed that with at least 
roo amperes per squa re inch the drop in the contact surface was in­
appreciab le compared with that in the bond and in the rail. The 
same was fo und t rue with bonds-samples o f which a re exhibited 
-that have been in u se fo r over two years, when the current­
den sity h as been limited as stated. Experiments on this point 
have been carri ed out to a co nsiderable extent, since it has been 
frequently stated that the contact r esistance is a very appreciable 
facto r, a nd that it can be greatly lessened by amalgamating the 
surfaces. This will not be the case except when there is care­
lessness in putting the bonds in place. 

3. Gatheri ng.-The current may be supposed to flow uniformly 
through the rai l at all parts, a foo t o r so from the ends or from 
bonds. At a bond, however, it has to gather , and it is scarcely to 
be expected that, say, r6 ins. of rail terminating at a bond should 
sh ow the same resistance as r6 ins. in the middle of the rail. 

Tests on a bar of steel 3 ins. x ½ in. showed "gathering" a t the 
two bond terminals added r esistance equivalent to a to tal of about 
r inch of the bars. 

T ests on an 83-lb. rail showed "gatherin g" resistance equiva­
lent to 3.4 ins. of rail at each contact, or a total of 6.8 ins. per 
joint. 

Joints. 

The -conductance of the jo ints depends, as stated, on both 
bonds and fi sh-plates. 

The fir st have been discussed already. 
The second have a very apprec iable effect, even with rails that 

have been in u se for some time. 
The followi ng table sh ows the r esult s of a number_ of tests made 

partly in the laboratory and partly on track in use: 

La horatory Tests. 

83-lb. r ail; s ix test s ; no hond s, fish-

Additiona l Resistance due to Joint. 

Ohms. 
• j J Resistance of 

Inches 176 Joints per 
of Ha il. Mile, or with I 30-ft. Hails. 
- --

pl<ttcs uncleaned, a nd not fully 
tight. . ... . . .. . . .. . ... .. . .. .... .. 0.0000095 to 0.000081 10 to 87 0.0017 to 0.0143 

Av erage ........ .... ··· ·· ········ 0.(00039 34 0.0068 

Single 0000 ; 30-in. hond only (cal-
culated) . .... ... . .. .... . ··· ···· 0.000101 109 0.0178 

83-',h. rail, with one ::!O-in . Crow11 
0000 hond, i,lates well tightened. 0.0000024 3 0.0004 

Sarne with fish-pla t e removed. .. 0 000106 114 0.0187 

This hond had too gr eat contact 
resis tance. Sec Uontaet Test 
No. 5. 

Tests on Rails in U sc. 
76-lh. rail; one 30-in. 0000 Chicago 

O. 0000307 to O. 0000622 hond and fish-plates • . ........... 32 to 65 0.0054 to 0.01 

Four test s made withoutdisturh-
ing track, average ... ... ... 0.000043 45 0.0076 

76-lb. rail as ahove (track 2½ years 
old); four tests ....... ..... ... .... o. 000027 5 to o. 0000843 28 to ~o 0 004.8 to O.OH 8 

Average .. .. .. . . . .. ........... 0.000046 48 0 0081 

Sin gle 30-in. 0000 Chicago hond 
only (calculated) ....... .. .... 0.000103 1 4 0.0181 

Old 65-lh. rail; one 30-in. 0000 Chi-
· cago hond, fish-plates not tight .. 0 000069 57 0.0121 

A hove with fish-plates r emoved .. 0.000090 7l 0.0158 

Ahovc with fish-i,lates replaced 
a nd well tightened. ........ 0.0000473 39 0.0~3 

New 90-lh.; two 32-in. 000 Chicago} 0.0000081 10 0 0143 
~f:t~~.~~~.~~~~\i.~. ~~. ~~c- fi~~: 0.0000040 5 0.0071 

Average ........................... 0 0000060 7½ 0.0105 

Fish-plate added to conducti vity. 

The above values show that the ·contacts had not deteriorated 
in any way in the two and a half years of use. Some of the rails 
were very old, but the . fish-plates, which were not fully tight, 
showed bright patches of metal at places of contact with rail. On 
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replacing p la te a nd re-bond ing, the joint was equivalent to 39 ins. 
of ra il. , A second rail tes ted witho ut fi sh-plate showed also no 
deteri o ration of the bonding. 

So me 66½ -l·!J. ra il la id on another line recent ly bonded showed 
join t resistances equivalent to 9½ ins. to 28 in s. in fo ur d iffr rent 
cases. 

Plastic B onds. 
I ½ -in . hole in the cork receptacle between fi sh-plate a nd ra il 

fi ll ed with plasti c m ateria l. 

I nc• ca sed 
Increased 

Hcsis tn nce Inch es 
l tcsist a nce 

<> ( 17G .Joints, 
or per Mile 
with :i11-ft. 

t<nih;. 

du e t o ot' Ha il . 
Join t . 

Ohms. 
83-lb. rail bon d ed to one plate on ly; both 

plates sepa rated by pa per from r ail . .. . 0.00U0:!13 
Do. ; but bonded t o both fi sh-plat es ; 

plates not ver y tig h t . . ... . ..... ..... . . .. . . 0.00001 2•i 
Do. ; p latcsa littlct. ig h tcr .. .. . .. . 0.011001:l:l 
Do.; pla t es ver y t ighL; brown paper s t ill 

between plates a nd mils. . .. . . . . . 0 0000117 
Do.; brown Imper removed; plat es t.ight-

cncd very mrd up ... . .. . ... .. . . . .. . . . . 0 0000083 

21 

1.1 
II 

13 

!) 

V OLT S REQUIR ED BY VARIOUS ELEM ENTS OF J OINT 

IN 80 LBS. RAIL B ONDED WITH 1½" PLAST IC B OND 
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V olts r equi red b y v a r ious ele m ents of j oint in SO-lb. r a il b onded with 
1 ½-in. plastic bo n d t o on e fi s h-pla t e only. 

FI G. 2 

From the above, it seem s safe to take the resis tance th rough 
fi sh-plates as equi valent to som e extra 50 ins. of rail, and to take 
thi s resistance as in parallel with th e copper or plastic bonds used 
in addition. Curves can then be constructed for any particular 
system of bonding similar t o those of F ig. 3, which gives P. D. 
for the vari ous elements of a jo int of 80-l!J . ra il bonded with a 
single 0000 B. & S. copper bond 30 ins. long with ¾- in. terminals. 

Th e contact and gath ering res istances are added to th e bond 
copper res istance, and the re sistance of the iron between the 
bond holes deducted. This g ives curve No. 5. T he res istance so 
found is taken as in parallel with the fi sh-plates, r es istance and 
curve (7) calculated for the whole joint. T he volts so fo un d must 
be multiplied by the number of jo ints per m ile, and added to the 
volts required to drive the current th rou gh a mile of join tless r ail. 

Apparatus Employed in 1 esting . 

All resistances were found by measuring the potent ial d iffer­
ence ½etween two points o n the rail s when a constant curr ent 

o f 30-150 amps. was passed th ro ug h the latter. A standard re­
s istance o f 0.0000398 was placed in the same circu it, and the fall 
o f th e potential across th is compared with th at across the two 
po ints on th e rail. The pl aces at which current was led in and 
o ut of the ra il we re always a t som e di sta nce from the point·s 
between which th e poten tial d ifference was taken. \ Vhere 
m easurements were made upon the ac tual track, curren t was sup­
pli ed fro m a n accumul ator placed upon a car brought up to the 
spot. Current was led fr om thi s to a point in th e middl e of the 
rail to be tested , and was led o ut som e 5 or 6 ft. o n th e other side of 
a ra il joint. The fa ll of poten tial was th en m easured between two 
po in ts inside those by which th e current was led in to the ra il and 
also between two points on the same rail o ut side th e plac~s at 
which current was led into it. T he standard res ista nce was in ­
cluded in th e circuit , and comparisons taken wi th thi s a t each 
stage. From th ese two m easurement s the resistance of the rail 
co ul d be calcul ated as long as no cross bonds occurred upon the 
par t o f th e track actually under test . T o m easure the resistance 
of the join ts, a jo in t was incl uded betwee n th e two po ints oi 
which the po tenti al di ffer ence was taken , and thi s compared with 
th e potent ial difference !Jct ween two poi n ts at a sim ilar di stance 
apart on the continuous ra il. I t was fou nd ex tremely important 

.010 

.oos 
'O 
~ 

" O' 

~.OOG 

"' 
0 
t--

.004 

00'' 

.o 

I I ~I~ I i 
-

V OLT S REQ UIRED BY V ASIOUS ElEMCN TS OF JOIN T 
I IN 6 0 LDS. RAIL 8 0N9ED WITH A SI NGLE 0000, 30" ~ --

C O?PER B OND WITH ¼ " T ERMINALS IN J1t W EB. 
--1 

-
I 

/ Con ,1 Coprt r (jJ 

y 
(SJ -

I 
-- - <1 )+ 12) 13 1< i i ) 

/ I~ 
/ / 

~ / 
1/1 

/ 1/ 
Fishpbte (G) 

f/2v /v 
-I 

1/ __..L/ I I 

~ 1/ 

Bowl & Fi r:.]1plat e (7) 

I 
I 

i.l I " Gathering"(2) 
I I Co1ntact ! (1) 

--r---Jo I 41) r;o oO 100 IA.mper es f r--...._ I 
I I I 
I ---1 ~ I ---

I 

'--lnm 'betw ~en Enncl H oles ( °) 

I 

Str:ect Ry.Journal 

V olts r equir ed by v a r iou s elem en ts of j oint in 80-lb. r a il bonded . 
with a s ingle 30-in. 00000 copp er b on d , with %-in. t erm in a l i n 7-16-in. 
w eb. 

FIG . 3 

in som e cases to reverse the current both in the rail an d the po­
tentiom eter, sin ce with the small potential di ffe rence measured 
th ermo-electr ic effects were very liable to di sturb the result s. 

In ce rtain experim ent s a current was passed into th e rails a t 
one end of the track, and taken out at the other. The current 
in the ra il s at intermediate points co ul d be measured by taking 
th e differen ce of po tential between two po in ts on the same m etals 
which had bee n tested for r es istance as above. This had, of 
course, to be do ne for all fo ur lines o f the do ubl e track . The 
volt s used to drive current th rough th e whole leng th of track 
were m easured by making use of the tes t wires . The potentiome­
ter was empl oyed fo r th is purpose al so, and the results m ay be 
taken as correct , within the limits o f correctness of calib rati on of 
the in st rum ent it self, which was supplied by Elliott Brother s. 

Immediately foll owing Mr. P arshall' s paper l\Iajor P. Cardiw, 
of the R oyal E ng ineer s and En gineering A dviser t o the Board 
o f Trade, read \v10 short papers, one by him self and one by A. P. 
Trotter . 
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NOTES ON ELECTRIC T RAl\IWAYS . 

By Major P. Cardew, R. E., and A. P. Trot ter, Members. 
The accompanying note, on return feeders for electric tram ­

ways, has been forwarded to me by A. P. Trotter; and, as it con­
ta ins a neat graphical m ethod for determining the fa ll of potential 
in the return with uniform d istribut ion of current, and the proper 
points of applicat ion of return feeders, I think it may prove inter­
esting in connection with Mr. Parshall' s paper. 

As Mr. Trotter alludes to prev ious su ggestion s of my own on 
thi s subj ect, I also forward a note which was prepared by m e in 
May, 189-1-, and sent to the South Staffordshire Tramways Com­
pany, advocating the automatic regulation of thi s fa ll of potent ial. 

P. CAR DEW. 

N OTE ON RETURN F E EDERS F OR ELECTRIC T RAMWAYS. 

By A. P. Trotter. 
While g reat ingenuity has been expended in designing bonds 

for electric tramway rails, and while these bonds, assisted in some 
cases by bare copper conductors laid betw een or near the rails, 
form a considerable item in the cost of build ing a line, li ttle a t­
tention has been paid to the use of r eturn feeders. T he use of 
return conductors provided with a small dynamo was suggested 
by Major P . Cardew several years ago, and it has been independ­
ently proposed by G. Kapp. The system has been in use for some 
time in Geneva, and has recently been applied with success to the 
extension of the Bristol tramways. 

The best mode of arrang ing such return conductors does not 
appear t o h ave been described, and the present communication 
is intended to affo rd an opportunity for discussing it. 

Assume a tramway line with passing places, five miles long, 
a nd ten cars running. The m ost even distribution will , of course, 
be when they are equidistant, and a less even distribution is not 
likely to occur than when all the cars are in pairs at passing 
places. L et each car take 20 amps., a nd let the res istance of the 
bonded rail s be rho ohm per mile. \Vhen the cars are evenly 
d istributed, h alf a mile apart, the rail resistance b etween each pair 
is r / 40 ohm, and with 20 amps. th e drop o n half a mile of rails is 
½ volt . 

T he se ri es is as follows: 
Ca r s ............. . .. . ... 1 2 3 4 5 6 7 8 9 10 Wor ks. 
Volts .. ...........•..... 0 ½ 1½ 3 5 7½ 101/2 H 18 22½ 27½ 

The fi rst car is supposed to be a t the ex treme end of the lin e. 
T he case is an extreme, but n ot an imaginary o ne~ T he large 
to tal fa ll of 27½ volts over five miles should, of course, be re­
duced in the fir st instance by m ore ample bonding, but the ex­
ample serYes the better to illustrate the problem. 

\ Vhen th e car s are all pass ing, in pairs, at a mile apart, the drop 
due to 40 amps. ove r one mile is 2 volts. The diagram sh ows 
the distribution for these two cases; the line A B showing the 
fall of volts for 10 cars evenly spaced half a mile apa rt , and th e 
curve C B the fall for cars in pairs a mile apart. Mathematically , 
the po in t A is the origin of th e curve , to which the line A B is an 
approximation; but, as it is not intended to treat th e problem 
math ematically , the point A is for convenience placed at th e 
top righ t-hand corner. 

T he volts in the two cases d iffer so little, compared with th e 
fl uctuations of energy on an electr ic tramway, that th is question 
of distribution of the ca rs will not be r eferred to again, but th e 
line A B will be considered as typical. 

The return feeder m ethod by wh ich thi s fall of volts may be 
reduced con sists in connecting a feeder t o som e point on th e 
rails, and tapping off som e of the r eturn current. T he conduc­
tiv ity of the fee der is not r elied upon for this, but a dynam o. act­
ing as a negative " booster ," may be sa id to suck th e current back . 
By this means the point at which the feeder taps the rai ls m ay be 
brought down to zero-potential, o r might be made negative to 
the generating dynamo. 

Disregarding the two latter conditions, a simple plan would 
be to run a feeder the whole length of the line, and to reduce th e 
volts to zero at the fa r end of the line, D. The distribution is 
then symmetrical; half of the current goes to the generator dyna­
mo and half to the return feeder. To draw the curve of distribu­
t ion , cut ou t a piece of card to th e shape of th e curve of volts 
A B , and, fittin g the ve rt ical axis t o the ordinate 5, place it so 
that it passes th ro ugh th e po int D. Turn the card over and com ­
plete the curve through A in th e same way. Th e maximum 
volts, at the point E, are 7½. 

B ut there is no occasion to r educe the volts at th e end of the 
lin e t o zero, and there is evi dently a maximum expenditure of 
copper and of energy in the feeder. The middle point of the line 
is evidently not the best point to tap, for the volts would be di s­
tr ibuted as sh own by th e line B F G, which may be eas ily drawn 

by m eans of the template. Here the maximum is, a s before, 7½, 
and the volts near the works a re unnecessarily low, viz., 2 volts 
a t r¼ miles out. It is clear from the line B F G that the feeder 
would draw o ff three-fourths of the total current. It would be 
still worse to tap the rail s a t the point at which the volts rise to 
one-half the maximum, viz. , at about r½ miles from the works. 

Starting no w in a different m anner, let it be given that the 
m aximum volts ar e n ot under ordinary circumstances to exceed 
five, allowing a marg in of two below the B oard of Trade limit. 
Draw the line B H by m eans o f the template, and fitting the 
tem p1ate so that its ax is is vertical, that the top touches the line 

IE:.._-4---........,_1. _ _ 1-_-1.-_~:....:....--'---'--_.,..:::_ _ _.___.JjD 
Z 5 10 CARS. 

4 El MIL~. 

!W 120 eo 40 _ ~ - ~ o_ AHP~R.;:s. 

METHOD OF PLOTTING RETURN FEEDER LOSSES 

of 5 volts a t the point H, and that it passes through the 
poin t B. T urn it over and draw the line H K. But 
as it is not n ecessa ry, fro m the " undertakers' " point of 
view, to reduce the volts to zero at the point K, set the template 
aga in, allowing 5 volts a t the end of the rails at the point M, 
and, drawing the line backwards, it is fo und to intersect the line 
H K at L. T he volts at thi s point are two, and this is the best 
that can be do ne with a single r eturn feeder. This feeder will 
be 3½ miles lo ng, and will d raw off 0.65 of the current. 

NOTE ON E LECTRIC TRAMWAYS. -- By Major P . Cardew, R. E. 
It is, I believe, generally admitted that where the rails are u sed 

fo r th e collec tion and par t ial transmission of the r eturn current, 
the best m eans of p reven t ing injurio us actio n o n pipes is to 
m inimize the differe nce produced by the current between the po­
tential of the uninsulated re turn at different points, and between 
any part of such r eturn and the ea r th . O n account of the resist­
ance o ffered by all conductors to the current, the transmission of 
a current by m eans of a conductor causes a fall of potential 
th ro ugh out the leng th of the conductor, the difference of poten­
t ial being g reatest between the ends of the conductor. 

This is the case whether the whole current is transmitted 
th rough out the leng th of the conductor, or is fed in (as in the 
case of a tramway line) at different points alon g the leng th, pro­
vided that the direction of the current throughout the length of 
the conductor is the same, which must be the case when this con­
ductor fo rms the only path for the current back to the g enerating 
machine. 

B ut if additional conductors are used to take, current from the 
main conductor, which r eceives the current di stributed along its 
leng th back t o the generato r, the greatest difference of potential 
in this m ain conducto r may no longer exist between the ends 
of the conductor, and the amount of this difference may be 
g reatly reduced. The extent of the r eduction will depend upon 
the pos ition o f the junctions effected and the resistance in the 
aux iliary conductors. 

If we assume, for example, in auxiliary conductors, all of equa.l 
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resistance, conn ected to the main conductor at equal di stance 
th roughout it s length , and o ne fro m the extreme end of the m ain 
conductor of twice the resistan ce of th e o thers, a res istan ce equal 
to thi s las t being interpo sed between the generato r and the near 
end of th e main conductor , th en with a unifo rm di st ribution of 
current a ll th e point s of junctio n will be at the same potential, 
and th e extrem e difference of potential between any poi nt s of th e 

main conducto r will be reduced t o ----- o f what it would 
4 (n + 1) 

be without th ese aux iliary conducto rs or feeders. 
Thus with un e feeder to the di stant end alone th e fall of poten­

tial in the main conductor can be r educed to one-fourth , and 
with a feede r to the cent er as well , to one-sixteenth, of that due to 
the same di stributed current with o ut feeders; and it will be seen 
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NO:te.-In the a;bove figures v indicates potentla1 with regard to 
earth. 

that under such conditions the variation of potential in the main 
conductor can be reduced to any required limit. 

But, unless th ese feeders a r e of very large cross-section and 
conductivity compared with that of th e main conductor, there 
will still be a considerable fa ll of potential in them , and in conse­
quence a considerable difference of potential between the main con­
ductor and the terminal of the generator to which it is connected 
by means of the feeders. 

In place of adjusting the resistances of all feeders to equality, 
varying E.M.F.'s may be introduced into each feeder, proportionate 
to it s resistance, and thus the potential of all feeding points may 
be kept the same as that of the terminal of the generator ii 
desired. 

In considering the application of the feeding a rran gements de­
scribed above to the special case of minimizing the leakage to 
earth from the ra il s of a tramway used as a return circuit, it must 
be born e in mind that , although the load under normal conditions 
may be fairly uniformly di stributed, yet the exigencies of traffic 
may require far more current to be supplierl to one section of the 
line than its proper share, o ther sections at the same time being 
lightly loaded. 

The position and slope of the various g radients on the line 
also considerably affect the di stribution of current in the rails. 
The number of cars a t work, and therefore the total load, als.o 
generally varies during each day's running, and from day to day. 

The di sposition shown in Fig. 4 can be adapted to meet th e 
special requirements; but unless the auxiliary E.M.F.'s are contin­
ually adjusted to the variations of load, both as r egards amount 
and distributio n, the arrangement must be defective at times. 

In order to provide auxi liary E.M.F.'s for the effic ient working 
o f the feeders to the r eturn, automatically adjusted to the require­
ments, I would suggest the followin g arrangem ent: 

Let the tramway be divided into several sections according 
to its length and the amount of traffic gradi ents, etc. 

L et there be two insulated feeders for each such section- one 
for the line, and one for the return , the latter being connected to 
a n uninsu lated conductor, as provided in R egulation 4. 

Let the currents in these feeders pass through a "motor gen­
erator" at the generating station , th e '' fi eld magnets" of which 
are excited by the current to line alone, while the armature is 
wound with two circuits-one for each current, so as to oppose 
each other-the circuit through which the current to line passes 
being made slightly the m ore powerful. The m otor generator 
will then revolve as urged by the line current , and will generate 
an auxiliary E.M.F. for the return current. 

The generator for each feeding circuit should be of rather 
higher E.M.F.'s than that supplying the near end of the line and 
return; but, as the extra volts will be taken by the motor gener-

ator in the station, there wi ll be no need to exceed the limit 
allowed by the Board of Trade o n the lin e o utside. 

Th e expense involved may probably p revent the adoption nf 
any such system in it s entirety at present, but it possesses the 
advantage that it can be adapted to existing tramways, and a pair 
of fee der s run to any part where th e difference of pot ential 
from earth of the rail s is fo und to be exces sive. 

Such an arra ngement wi th o ne pair of feeders is sketched in 
Fig. 5. 

DISCUSSION. 

The di scussion which fo llowed th ese papers was opened by l\1r. 
Gadsby (London), who from experience in a bot climate co n­
~id cred lead sheath ed cabl es la id direct in th e ground for feeders 
unsati sfactory. H e th oug h t a cast wel d joint with copper bond 
would be the m ost suitable for general use. In o rder to obta in 

No'te.-v indicates potential with r egard to earth; e' a nd e", auxiliary 
e. m.f.s. 
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FIG. 5 

G' = g en erator; G" = a uxilia ry generator; MG = motor generator; 
Mg= m agnetizing coils of motor generator. 

greater powers of resistance to o rdinary wear and tear, by the 
presence of a la rge r percentage of carbon, he advocated rail s 
with a steel head separat e from and bolted to an iron (or steel ) 
body of lower percen tage of ca rbon, but of higher conductivity. 
H e considered the drop at D over-whi ch he stated was S to 6 
volts- to be due to the small section of cable connecting the gen­
erator and the rails-a distance of 400 yards. 

Mr. Murphy (Dublin) advocated cast weld joints bonded. He 
had tri ed a separate steel h ead to rail s and had fo und it 
in p ractice most unsati sfactory. The head always worked loose 
and set up vibration and lo ss of power, however tightly bolted 
down. 

Mr. L auson remarked that at D over the drop was really due 
to a large water pipe, la id almost alongside the rails fo r a con­
siderable distance, and was not as suggested by the first speaker. 

Professors Ayrton a nd Perry (London ) advocated an i'nsulated 
sys tem throughout for both feeder and return. 

Dr. Sylvanus Thompson (London) thought a plasti c bond 
would eat away the contacts. The thermo-elect ric properti es, due 
to a joint of copper and iron and owing to the joint not being 
absolutely perfect, woul d accoun t for variation of apparent r es ist­
ance, when th e current flowed in different directions. \Vith regard 
to the gath ering of the current at the bonds, th e increase of resist­
ance was due t o the r eduction of the effective cross-section of rail 
through which the current flow ed. He suggested that wh en two 
bonds were u sed , h oles should be dri ll ed as near as possible to the 
ends of the ra il s consistent with the mechanical strength of the 
rail and the flexibility of the bond. 

Mr. \Vorthingham (Manchester) stated that the insulated return 
could n ot be used on account of difficulties of working and in­
stalling. He asked what sized hole sh ould be punched or drilled 
in a stock of rails to allow for reaming out when wanted for use, 
to permit the use of certain sized bonds. 

Mr. \ Vood (Bristol ) fou nd that a booster in circuit showed a 
drop of 3 volts, when cut out of circuit a drop of 8 volts. 

Mr. Swan, president of the institution and o ne of the earliest 
in vento rs in incandescent li g htin g, dealt with electrolysis and 
suggested that pipes should be maintained at the same potential 
as the rails. 

M r. Parshall , in r eply, a dher ed to his opinion as stated in his 
paper. 

Major Cardcw thought that the pipes should b e connected to 
the negativ e pole of the generator. 
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\ Ve regret to find that an articl e last month upon "The 
Situation in Boston," in which the endeavor was made 
to point out and discuss in a largely impersonal way the 
novel and interesting conditions found in tlit e ownership 
of both surfac e and elevated railway systems by the same 
corporations, has been interpreted in Boston fi nanacial 
circles as a criticism of the Boston E levated Railway 
Company and its propositions to the public. \Ve were 
very far from intending such criticism, our belief being 
that that company's plans are conceived in entire good 
fa ith and will surely effect a solution of the ex­
tremely difficult problem of m unicipal transportation in 
Boston. All who understand Boston's topography know 
how difficu lt it is, and always increasingly must be, to 
fo rce into or through its highly congested "old city" the 
cars of the multitude of suburban lines which connect 
an immense outside residential area with this business cen­
ter. T o students of the sci~nce of street railroading noth-:-

ing is more self-evident than that all forms of transporta­
tion fac iliti es, underground, surface or elevated, which 
can possibly find place in this congested area, will soon 
be tax ed to the utmost and-in the general influence on 
earnings, gross and net-will inevitaLly pay upon al­
most any required investment. T he management of the 
\ Vest E ncl Street Railway Company and of the Boston 
E levated R ailway Company, together with the State en­
gineers of :i\'1assachusetts, have shown consummate 
ab ility, energy and breadth of vision during the past ten 
years, in deciding upon, and putting into immediate exe­
cution, the g reat eng ineering plans which have resulted 
(I) in the concentration of the termini of eleven railroad 
sys!ems into two " U ni.on Stations," (2) in the construc­
tion of what is- probably the largest , fin est and-even in 
its as yet unfinished state- most popular subway in the 
world, and (3) in the proposition, now decided upon, to 
build an elevated rail way system connecting the two 
U nion Stations with each oth er and with the snt way, 
while bringing relief also to the dense lines of daily traf­
fic to and through Charlestown on the north , South Dos­
ton on the south , and Ca1J1bridge on the west . The Dos­
ton transportation system as · a· whole will uqdoubtedly 
gain g reatly in earnings from these new elevated lines, the 
people will be benefi tfd by increased rapid transit , and---;:­
since it is more fac ilities which are required, and not mere­
ly a redistribution of business-it is not probable that the 
surface traffi c under the elevated will permanently dimin­
ish in amount. T he management of th e Boston E levated 
Railway Company m ay be trusted to carry through this 
elevated rai lway project and to operate both surface and 
elevated systems on the broadest lines , not only because 
such a policy means relief to the people and improvement 
in traffi c conditions, but also because the public will surely 
respond most generously to the added faciliti es given. 

T he paper by Mr. Parshall, published elsewhere in this 
issue, on th e method of reducing the drop on a railway 
return circ uit by the use of return boosters, will prove of 
interest, not only .to E uropean railway manag ers, who are 
usually compelled by law to limit the loss on their return 
circuits to a certain amount, but to American readers as 
well , to whom this problem is often a very serious one. 
Mr. Parshall has undoubtedly made a more •extended ap­
plication of this method to railway service than any one 
else, so that his testimony as to the effici ency of the sys­
tem in doing th e work fo r which it is intended, is valuable; 
and in certain respec ts the system seems more desirable 
than that of "pumping out" the current from the water 
pipes by m eans of a return booster, a rnethod which has 
been tried in certain systems in this country. While the 
power consumed by the return booster method is nat­
urally more than if the current is returned to the station 
by feeders only without the addition of the return gen­
erator , it has advantages which are readily appreciated in 
r•educing th e potential of different parts of the track. The 
results of Mr. Parshall 's tests on bonds which show the 
losses at the "gathering in" points and at other portions of 
the bond connections are also valuable, as is as well his 
testimony that there is no oxidization at the points where 
the bonds are connected to the rail, when the bonds are 
carefully installed. 
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Of what advantage will it be to me? is the question that 
is very naturally asked by every one tu wh om the sug­
gestion is made of joining a g iven association or becom­
ing identified with a certain movement.- as, for example, 
uniting with the Street Railway Accountants' 1\ ssociation. 
The selfish principle in human nature is quick to mani­
fest itself, and therefore there is the instant demand for a 
statem ent of th e prospective profits. Nor do we hold that 
in any business matter it should be oth erwise. No one 
is in business except for business reasons, and accordingly 
no one should devote eith er his tim e or hi s mon ey to any­
thing that will not produce a sati sfactory r eturn . 1\1em­
bership in the Street Railway Accountants' Association, 
however, is of companies rather than of individuals , and 
therefore the question is a company question. Member­
ship is taken in the name of the company and at the ex­
pense of the company, although it is th e company's au­
ditor or chief accountant that is the immediate bene­
ficiary. The question to answer, then, is thi s: Of what 
benefi t is it to a street railway company to have member­
ship in the Acountants' Association? Many of th e ad­
vantages followi ng from m embership in the organization 
are so obvious that to state them in detail would be very 
much like producing a catalogue with which every one is 
already acquainted. L et us see, therefore,. if it is not 
po~sible to get before the reader som e of the benefits of 
membership that arc not so commonplace as to be in­
cluded in that conception of the organization ,vith which 
every one may be supposed to be familiar. Co-operative 
effort is the order of the clay in all directions. Compara­
tively little progress is made in the arts, in mechanics, or 
in science by men working alone and apart from their 
fellows. The rapid advancement of the age, wherever it 
is observed, v.1i ll be found, upon i1ffestigation , to be clue 
to each operator and each investigator profiting to a cer­
tain extent at least by what hi s fell ows have done and are 
doing. Progress is just as possible and just as necessary 
in th e realm of accounting as it is in any other branch of 
business administration, and it is governed by the same 
general laws. A ll the r easons, therefore, that prevail for 
men of like pursuits to join together for advancing their 
common calling, are in force with r espect to street railway 
accounting. Street railway companies who are memb ers 
reap the advantage of having more efficient accounting de­
partments than would otherwise be possible. 

The objects of the Street Railway Accountants' Asso­
ciation are such as have been cordially inclorsecl by every 
broad-minded street railway manager and official to 
whose attention they have been brought. No one has 
objected to them or opposed them. Accounting is recog­
nized by all as being the vital element of business. vVith­
out accounting, no enterprise attempts to go forward, and 
the better the accounting is , the surer the enterprise is 
of success. The more efficiently the accounting system of 
a street railway company is administered, the less risk 
there is to the investor. Therefore, the more the Ac­
countants' Association does to secure uniformity of 
method and to promote general efficiency of work, the 
better it will be for the industry. 

What has been accoinplished to date by the Account­
ants' Association is a standardizing of construction, equip­
ment and operating accounts. vVhile this is extremely 
important, it is only a beginning. Still other undertak­
ings are before it, and one after another all of them will 

be a,; thoroughly completed as has been the initial effort. 
Ev ery company, therefore , should be represent e<l in the 
\York for mercenary reasons, for the pecuniary ad vantages 
it wi ll reap from the results a strong organization can at-
tain. A number of very promin ent street rail -
way corporations are apparently hol<li1-1g aloof 
from thi s movement. They are, we think , 
apathetic rather than antagonistic, for they have 
never advanced any reasons against the association. Some 
of them explain that th ey are too busy in th eir own af­
fairs to give attention to anything else. Th eir argument, 
in a few instances, is that , having secured the highest ac­
counting talent that is available, there is no need of at­
tempting to improve upon their methods. Having in use 
the very best that is to be found anywh ere, there is no 
reason why they should contribute to a fund of information 
from which all in th e association may draw. They claim 
that they would be contributing without the chance of se­
curing in return anything of value. Such arguments are 
untenable in the light of all experi ence in street railway 
administration. Certainly such arguments do not prevail 
with respect to th e effici ent and useful organizations of 
which their d ec tricians, their m echanical engineers and 
various other tal ented employees are m emb ers , and, there­
fore , they ou61:t not to prevail with respect to the position 
in which th eir accountants are placed. Th ese men are 
certainly entitled to as liberal consideration as any oth ers 
of corresponding rank. H owever great th e accomplish­
ments of a g iven accountant of a street railway company, 
and however broad his experience may be, he will always 
gain by contact with other accountants, even though they 
are his inferiors . No one knows it all. However special 
the accounting sys tem of any company may be, still ad­
vantages will flow from an acquaintance with what others 
are doing and from a frank exchange of experience with 
the managing accountants of other companies. 

The World's Mrnufacturing Facilities for Electric 
Railway Apparatus 

In considering the euormous market for apparatus and 
material afforded by the thousand or more cities of all 
countries in and between which electric railways are built, 
building or yet to be built , it ·will be interes ting to sur­
vey the manufacturing world in order to learn what prep­
aration has so far been made for supplying this demand 
as it increases and becom es more urgent. It is entirely 
true that in certain countries electric railway development 
is to some extent hampered at the present moment by the 
impossibility of obtaining dynamos, motors and other ma­
terial of the kind wanted in the time required, and pur• 
chasers have eith er to wait or to buy types against which, 
for one reason or another, they have a prejudice. 

There are only five countries of the worl<l in which elec­
tric railway apparatus is at present manufactured to any 
exten t, these countri es being the U nit ed States, Great 
Britain, Germany, Belgium and Switzerland. In A ustria• 
Hungary are found one or two large establishments for 
th e manufacture of electric lighting apparatus, !mt in 
these littl e attention has so far been given to railway work. 
France has no large purely French house in this line, 
though branches and agency connections of .American 
and German manufacturers exist and practically control 
the very large French market for this kind of material. 
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Switzerland is placed among the manufacturing coun­
tries by virtue of a single large establishment , and Bel­
gium because of certain branch fac tories of German 
houses. Speaking generally, however , it may be said that 
th e only electric rail way dynamos and motors in exist­
ence are of A merican, British , German and Swiss makes. 

There are five important manufac turing companies in 
the U nited States, which have probably turned out in the 
ag gregate up to date not less than 75 ,000 railway motors 
and 5 00,000 k.w. in rai lway generato rs. These establish­
m ents have been developed under pressure of orders to 
their present ample faci lities, and, being ,equipped with 
machine tools fo r every detail of construction and with 
raw material in unlimi ted quantities at unprecedentedly 
low figures, it is but simple truth to say that A merican 
competi tion in this particular branch of work- even apart 
from questions of merit- is most to be feared by other 
manufac turing nations. 

Great Britain possesses, we believe, but two establish­
ments actually manufacturing railway dynamos and mo'­
tors. T heir total output to date is quit e insig nificant , and 
it is probably tru e that not 200 British-built motors are 
now in operation at home and abroad. Briti sh energy, 
usually so potent in the search fo r new opportunities of 
profit making, has seemingly almost wholly overlooked 
this fie ld until too late for taking advantage of its best 
opportuniti es. :Moreover , even now, strange to say, the 
possibili ties are understood by but few. and to but slight 
extent , and apparently li ttl e effort is being made by 
Briti sh manufac turers to ex tend their fac ilities or meet th e: 
conditions imposed. T he recent eng ineering strike is re­
'3 ponsible for many thing s deplorable to Great Britain's 
well wishers- among others, fo r an accmnulatio n of or­
ders so g reat tha t many of the larger manufac turers are 
unable to g uarantee deliveries short of eight , twelve, or 
even, in some cases, eighteen months. This has proven 
a golden opportunity fo r com petition in both home and 
fo reign markets, and by the time this unusual congestion 
is relieved, American and German machinery of all kinds 
will be firml y seated "on trial' ' in places where, under nor­
mal conditions, British machinery would have gone. 

British manufacturers seem to regard thi s present con­
gestion of orders as but a temporary matter , and, curi­
ously enough , they appear to be making no provision fo r 
remedying it by increasing their fac tory fac ilities or reor­
ganizing their present ones to secure a g reater output. 
Moreover, the power of the trades unions in Great Britain 
is such that, unless the most dras tic changes are made in 
the me thods of handling labor , British manufacturers will 
be hopelessly handicapped, c•ertainly in the particular 
branch of work under discussion. 

To-clay, the principal electric railway equipment busi­
ness in Great Britain and in foreign countries financially 
dependent upon L ondon , is done by companies and indi­
vidual s representing Am erican manufacturing concerns, 
and controll ing their British patents. 

In Germany, is and will be found competition of the 
sharpest and most intelligent kind. The German manu­
facturer is bright , pushing, capable and far- sighted. With 
interests and connections all over the world, and with 
unlimited capital ~.t low rates of interest available for 
operations at home, there has been during the past few 
years a development of nat ional enterprise worthy of the 
highest admiration. 

T here are three large electric railway manufacturing 
establishments in Germany, which are purely German in 
all respects, and a fourth which is German in ownership, 
but is operating under American patents and m ethods. 
All are fin ancially strong, having th e support of powerful 
syndicates \vhich have, by their purchases of tramways 
and tramway concessions, furnish ed a large market for 
the apparatus made by their manufacturing associates. 
Germany itself is very much alive to the financial and 
popular advantages of electric railroads at home and 
abroad, and, as a consequence, manufacturing is done on 
a scal e which, if not yet equal to that in the United States, 
is still sufficient in mag nitude to make it possible, in con­
nection with the much lower wag es of labor , to quote 
fairly low prices in outside markets in competition with 
A merican goods. German factori es in thi s line have bee11 
recently built, and are laid out with g reat economy of 
space and with a view to minimum cost of handling. 
A merican machine tools have been freely purchased for 
their equipment, and the idea is to spare no effort to "get 
th e business." In those co untries such as Austria and 
France, where extreme Chauvinist sentiments are held, the 
Germans establish branch factori es and selling agencies. 
Altog ether , there is no question that the Gern1an manu­
factur er is a fo eman worthy of A merican steel, and manv 
a page from his experi ence may be taken with advantage 
by Am erican manufacturers. 

In the fi eld of electric railway supplies other than dyna­
mos and motors, there is and will be the keenest kind ot 
competition for the wo rld's markets . Steel rails and 
structural iron will be furni shed by America, Great 
Britain , Germany and, to some extent , France. Here, 
A merica 's competition will probably, in the long run, drive 
out all oth ers on account of cheapness of raw material, 
effi ciency of labor and mag nitude of op erations. It is sig­
nificant that even to-day American iron is going to Great 
Britain , Germany, F rance, Russia and the O rient in im­
m ense quantities. The overhead material and rail bonds 
for electric railways in E urope are manufactured almost 
entirely in America, though Germany is beginning to take 
an interest in thi s important branch of the g eneral sub­
ject. Great Britain, Germany and America will compete 
fo r th e world 's trade in eng ines , but unless the first two 
countries profit by American dearly bought ,experience, 
American engines will drive all others from competition, 
except when fr eights and tariff cut a too impo rtant figure. 
Car bo dies are difficult and costly to transport, and will 
probably be built locally to a large extent, even at a con­
siderable difference in cost , but choice of models and 
quality of woods will have in int,elligent markets a potent 
influence on contracts, and even now there seems to be 
a movement in Great Britain to buy cars in America. 
Trucks have lo ng been an international commodity, and 
will continue to be. Germany is building its own trucks, 
to a large extent, but Great Britain very few. 

In this g eneral discussion of the world's manufacturing 
facilitie s we have tried to state the simple facts, found to 
be such by the closest observation of recent history and 
contracts. No one country is going to do all the elec­
tric railway business of the world, and whil,e we are al­
ways glad of national success, we are prepared to no less 
cordially recognize good work done in other countries ih 
a field of effort where America is recognized as being un­
til now pre-eminent. 
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Electricity on the Chicago South Side Elevated 

For the purpose of inviting increased traffic and re­
ducing operating expenses, th e stockholders of th e South 
Side El evated Railroad, in Jun e, 1897, decided to issue 
$1 ,500,000 of 4½ per cent. ten-year honds to provide fo r 
equipping the road with electricity. Actual work began 
in th e fall of 1897, with Sargent & Lundy as engin eers 
and the Electrical Installation Company in charge of con­
verting th e cars and putting th e track into condition elec­
trically. Aft er satisfactory tes ts (see "St1·cet Rail way 
Journal ," August, '97,) Frank J . Sprague's "multiple unit 
system" of equipment was adopted. In a general way thi s 

FIG. 1.-INTERIOR OF STATION 

FIG. 3.-VIEW OF TRACK, SHOWING CABLES 

means that each ·car of a train is equipped with motors 
and controlling apparatus as if it were to run separately. 
When the train is made up, however, all the cars are oper­
ated by one motorman. The motor controller for each 
car, located just under the platform hood, is itself operated 
by a pilot motor, and the motorman governs the pilot 
motor circuit only, leaving th e acceleration of the train 
to be taken care of automatically. This provides that the 
motor controllers for each car move in synchronism and 
that the work of drawing the train is distributed equally 

among the several motors. Since the weigh t of each car 
in the train becomes available for tractive purposes the 
rate of train acceleration is limited only at that point where 
a higher rate would be uncomfortable to the passengers. 

The first electrical trains were started about a month 
ago, and th e newly equipped cars are being added as rap­
idly as made ready. A bout one-third of the equipment is 
now in operation by electricity. At the start some trouble 
was experi enced with minor details, Lut the trains are 
now running without interruption, and the advantages of 

FIG. 2.-COOLING TOWER 

FIG. 4.-METHOD OF DRILLING RAILS 

smoothness and increased acceleration over steam oper­
ation are very evident. A s soon as th e steam trains are 
out of th e way it is expected to materially decrease the 
running time from th e city to Stony I sland Avenue, the 
end of the road. 

Th e site selected for the power house is at State and 
Forti eth streets, near the center of current disti·ibution 
fo r th e lin e. It is of brick, 200 ft. x 1 12 ft. The ,engine 
and boil er rooms arc 59 ft . and 49 ft. wide respectively, 
and run the full length of the building. The steel stack 
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is 200 ft. high , 19 ft. in diameter at the bottom and 13~ 
ft. at th e top. The steel plates vary in thickness from -½ t ci 
¾ in. and the brick lining from 9 to 4} ins. 

The engine room contains four 1200 h.p. A llis eng ines, 
with space for installing a fifth. They are horizontal, cross­
com pound with cylinders 26x54x48 ins. and designed to 
nm at So revolutions per minute. The generators are 800 
k.w. \ Vestinghouse, direct connected. T hree Blake pumps 
supply the boilers, and the exhaust from these is utilized 
in a vVarren vVebster feed water heater. 

A R eynolds condenser is connected to each eng ine, the 
water being supplied from a cooling tower (Fig. 2), manu­
factur ed by th e Wheeler Condenser & Engineering Com­
pany. A ft er passing the condensers a 20 in. pipe r eturns 
the water to th e cooling tower. This is 64 ft. long, 34 ft. 
hig h and 16½ ft. wide, located just outs ide the building. 
The hot water is thrown on to wire screens hang ing ver­
tically in the tower , and trickling clown over these is in 

rate meter also m easures the water fed to each boiler; 
these devices will g reatly facilitate the keeping of station 
records. 

The feed water taken from the hot wells after passing 
the h eater goes through a Green's fu el economizer of 832 
tubes, which, owing to the limited space, is placed over 
the boilers. 

The station switchboard is of white marble fitted with 
General E lectric switch es and circuit breakers and W es­
ton voltmeters and ammeters. There are in all t en pan­
els, one each for the generators; one main panel for the 
entire station output; one fo r the station itself, and one for 
each two of the eight fe eders. 

For the north end of the road ·there are three feeders, 
two of 1,000,000 c.m. and one of 500,000 c.m.; for the 
south end are two of 1,500,000 c.m., two of 1,000,000 and 
~m e of 500,000. The cables were drawn into position on 
the structure with a locomotive. They are supported on 

FIG. 5.-SECTION OF STATION 

contact with an air blast created by ten fans , each IO ft. 
in diameter. The fan shafts, of which th ere are five, pass 
through the power house wall and are direc t connected to 
C. & C. 18 h .p. motors. The capacity of the tower is 
5000 gals. of water per minute, reducing the temperature 
approximately from 140° to 90° F. -- - -" 

The boiler room is equipped with eight 600 h.p. Dab­
cock & vVilcox water tube boilers, and automatic chain 
grate stokers, made by the same company. The fittings 
and valves were supplied by the Crane Company. The main 
steam headers are 12 in. in diameter and are joined to the 
eng ines and boilers by 8 in. pipes. 

From the Lake Shore Railroad a switch brings the coal 
cars directly into and over a large hopper, discharg ing 
into a crusher driven by an electric motor. Aft er crush­
ing, the coal is carried by l\iead conveyors to the storage 
bins above the boilers; before reaching the furnaces it 
passes through an automatic weigh ing machine; a sepa-

standard cross arms and glass insulator;;. 
Atkinson and Columbia 0000 rail bonds are used; the. 

track is also cross bonded and bonded to the structure.1 

In drilling the bond holes the work was greatly facilitated 
by the use of electrical drills (Fig. 4) designed by the Elec­
trical Installation Company. 

The third rail is a 40-lb. T rail in 60-ft. sections, carried 
on standard third rail insulators made by the General 
E lectric Company. The third rail is divided into as many 
electrical sections as there are stations on the line. Each 
section is connected to the fe eder through a circuit 
breaker, thus a ground at any point will cut out only a 
very short part of the line. · 

It is stated that the property and franchis es of the Elec­
tric Railway Light & Power Company, of Sedalia, Mo., 
have been sold to an Eastern syndicate for $350,000. F. 
W. Childs, of New York, has been appointed general 
manager. 
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Employment Bureau of the Brooklyn Heights Railroad 

B\' H. MILTON KENNEDY. 

The employment bureau of a street railway company 
is relatively of more importance, as bearin g upon the dis­
cipline of th e crews operating th e cars, than is generally 
regarded. U pon th e careful selection o f these men at the 
outset, to a great extent, depends th e future beha vior as to 
honesty, sobriety, di scipline, caution against accidents and 
politeness to passengers. 

This subject has been of much concern to th e Brooklyn 
Heights Railroad Company, owing to th e annoyance oc­
casioned by th e num erous applicants who were constantly 
calling at th e company's building containing th e main ex­
ecutive and operating offic es. Desides these drawbacks, 
those who were interviewed fo r employm ent had to be 
questioned in the presence of all oth ers in the same room . 
This sacrificed the advantage to be gained by going into 
the details of a case according to the circumstances, and 
of the appli cant being ig norant of the questions that were 
to be asked him. U pon the General Passenger Agent as­
suming charge of this department , under instructions from 
the General Superint endent, th e first of 1\farch , this year , 
in addition to previous duties, th e subj ect of suitable quar­
ters was immediately taken up. It was desirable to have 
such q11arters away from the buildin g, and yet not to have 
th em at any one of th e depots, among th e m en. Fortunat e~ 
ly, th e original offic es of the Brookl yn Heights Railroad , 
in the power house fo r th e Montague street cable line, were 
avaiiablc, and with sl ight alterations made to suit the pur­
pose admirably. It was announced that hereaft er all ap­
plicants for employment would be r eceived at the new 
address, 40 State street , so that the relief at the main of­
fic es from applicants, politicians and old employees with "a 
friend" was immediat e. 

The modus operandi under the new system is this: The 
" recruits" gather in the waiting room , or , if in large num­
bers; as at this season of the year , are fo rm ed in line on 
the sidewalk, as approaching a theatre box office. One 
ot the assistants of th e department keeps this line in order , 
weeding out those who arc unqualifi ed on general appear­
ance and allowing the head of the column to enter th e 
Superintendent's offic e, one at a time. 

Here they are questioned in g eneral as to their iden­
tity, experience, vocation and qualifications, both mentally 
and physically. If 0. K. thus far, they are g iven an ap­
plication blank which requires th eir r ecord fo r the last 
fiv•e years, with names and addresses of employers, 
whether or not they have ever been empl oyed by any 
other railroad company or by this company, whether or 
not they are members of any secret organization or unions, 
whether they have ever been rej ected by a surety com­
pany, and other minor questions. This blank is fill ed out 
in the next room, provid ed for thi s purpose, and then 
their height, weight and general identification is noted 
thereon. Then they pass out until they are sent for , if 
ever. Their references of past or present employers are 
next written to, and if sati sfactory th e applicant is notifi ed 
to call at a g iven time and elate. H e is then scrutinized 
again, with hi s application paper at hand, to see if he is 
the original first applicant, and questioned as to the names 
and occupations given th ereon , to make doubly sure in 
case th e id entification might tall y, and yet be another per­
son. If th e applicant is to be a conductor, h e is g iven an 
order for cap and uniform and told when to report; if a 
prospective motorman; he is given a note to the com-

pany's doctor fo r a general physical examination and test 
of eyesigh t. If he returns with th e doctor' s cert ifi cate , he 
is then g iven a line to the electrical in structor and "school" 
car. H ere h e is sent through the company's shops 
and instructed as to th e mechanical construction of motors 
and cont roll ers and th e electrical operation of a troll ey car. 
O n the school car , which is run over a suburban route, 
he is taught th e proper handling of a car, and vig ilance 
on the road. 

lf competent, he is returned to th e employm ent bu­
reau with a voucher, wh ere h e is th en given an ord er 
fo r a uni fo rm and requested to report ready for duty. A ft er 
conductors and motormen are thus ready for ass ig nment 
they arc " looked over" once more to guard against in­
frin gem ents of substitutions, and aft er a brief, courteous 
talk , taking the men in groups, th ey are assig ned to one 
of the five divi sions. The conductors are furni shed with 
badge and punch, on which they deposit $r each, and re­
q uired to fill out a bond fo r $r 50, the premium of which 
is $r annually, arranged by this company with a surety 
company. 

The littl e talk which is given the new appointees before 
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OFFICE ARRANGEMENT-E MPLOYMENT BUREAU, BROOKLYN , 
HEIGHTS RAILROAD 

going to their depots is beli eved to have a good effect. 
Briefl y th ey arc advised : 

Conductors should not talk back to passengers 
wh en addressed in a manner that natural impul se would 
prompt them to resent. If asked for their badge number, 
politely give it , and if any trouble ari ses, their chance to 
defend th emselves is befo re their Division Superintendent. 
Treat passengers with the same courtesy that would be 
shown by the proprietors of a store; in the latt er place 
th ey would be dealt with considerately , so that they would 
return- the same policy should be foll owed on a street 
railroad. Guard in every way against accid ents, and use 
care in r eporting all that happens, getting names of wit­
nesses, etc. O bey the discipline of the road and follow 
instructions. As to sobriety and honesty; if the positions 
arc valued or reputation regarded use care not to violate 
eith er. Men who frequ ent saloons are dismissed. A vig i­
lant detective service is kept over the road, and of course 
hones t m en have nothing to fear from this, but if any are 
dishonestly inclined , th ey had better tackl e a money 
drawer or a bank , fo r the "game'' h ere would be too small 
to warrant the att empt. 

Motormen are also instructed as to sobriety , di sc iplin e 
and accident s. In add ition , they are told that ''Caution'' 
with a capital " C" is to be th eir watchword at all t imes. 
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No excuse for collisions is regarded as valid, and the oft 
misused "slippery rail " and ' 'sand box wouldn't work" will 
not be accepted. They are also reminded that cars are 
run "to carry passengers" and not for the convenience of 
motormen, therefore watch for patrons. T he del ivery of 
a guide book of the Brooklyn Heights Railroad system, 
with map, and a book of rules, completes their journey 
through the Employment Bureau , with a "wish for suc­
cess." 

A Novel Gravity Road in Denver, Colorado 

T he accompanying illustrations show a rather novel and 
amusing method of transportation on one of the suburban 

ASCENDING THE GRADE 
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NEAR THE FOOT OF THE GRADE 

lines in Denver. As will be seen, the horse pulls the car 
up the hill and then rides down on the. rear platform. 

A short description of this line was published in the 
"Street Railway Journal" about three years ago, at which 
time a different system was employed. A t that time a spe­
cial truck for the accommodation of the horse was at­
tached to the car and drawn aft.er it. 

The grade averages 3-½ per cent, and this is sufficient to 
return the car, the horse and the passengers to the foot of 
the hill entirely by gravity. The line is about one mile 
in length. The company owns one car and five horses, 
and the daily mileage is about forty. The horse is able to 
draw the car up the grade at an average speed of about 
2-½ miles per hour, and the car descends by gravity at a 
rate of about 15 miles per hour. 

Recent Improvements in Memphis 

In 1895 the Memphis Street Railway Company acquired 
from the city a fifty-year franchise and the right to pur­
chase all the street railway properties in the city and 
county. Since that time the purchases have been com­
pleted and the entire street railway system of the city is 
now owned by the Memphis Street Railway Company. 
During this time the tracks of nearly th e entire system 
have been relaid. On paved streets 80-lb. J ohnson rail 
has been used, and on macadam, g ravel and suburban 
streets 75-lb. "T" rail has been laid. All the rail in paved 
streets has been in 60-ft. lengths, and cast welded with the 
F alk joint. No bonds are used with the Falk joint, as 

LOADING THE MOTIVE POWER 

UNLOADING AT THE FOOT 

none, it is thought, are required, but with T rails the At­
kinson bond is used under the fish plates. In connection 
with the city the company has laid a number of miles 
of brick pavement, using what is known as the Tennessee 
Paving Brick Company's paving brick, which is proving 
quite durable and very satisfactory. 

The company operates from sixty to ninety cars. On 
its suburban lines the G. E. 1000 motors and double truck 
cars are used, but the major part of the equipment con­
sists of G. E. 800 motors, although the company is still 
using quite a number of the early Edison motors, with re­
wound fields. 

The Peekskill Traction Company, of Peekskill, N. Y., 
has been granted a franchis e to build an electric railway 
in Peekskill. 
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Accounts of l\laterials in Store-III . 

BY A. 0. KITT REDGE, F . I. A . 

In establishing a store system , whether it be done upon 
an elaborate plan with a central warehouse and regular 
storekeepers, or upon a more economical basis wi th differ­
ent classes of stores kept in differen t places and in the 
charge of various employes as nominal custodians, one or 
two fundam ental rul es should be laid clown at the outset 
to be adh ered to with out change or varia tion. 

F irst , th e accounts with stores in the main books should 
be arra11 gecl to agree with the system that it is desired to 
enfo rce. A t this point th e acco un tant has the choice of 
m ethods in several particulars. He may have a single ac­
count with stores, which is to be debited with all goods , 
materials and suppli es that are received taken at cost 
value, and credited \\' ith th e sam e goods as delivered, like­
wise taken at cost valu e; or he may have a group of ac­
counts, each separate acco unt of which shall represent an 
important article or class of material or supplies , and the 
total _constitute stores in ge11 eral. For exam ple, there may 
be an account ,Yith coal, another accou nt with lubricating 
oil, still another with each of the several more i11wortant 
item s, and fin ally a sundri es or m iscellaneous account, in 
which are summarized the multitude of odds and ends 
which g o to make up the asso rtment of materials and sup­
plies necessary to the operation of any street ra ilway sys­
tem . O r the stores account, so far as the books are con-

Dr. .Any JndiYidua l l\Iateria l or -::-upply . Cr. 

Amount reecived t a ken at cost nlluc. I ! Amount delh·er ed on requisit'on 
, taken at cost . 

Dr . Ba la nee = Cost valu e of amou nt 
on hand . 

FORMULA OF A MATERI AL OR SUPPLY ACCO UNT. 

cerned , may be subdivided with r espect to th e location of 
th e stores. If, instead of one central warehouse th e stores 
are variou sly distributed in the shops and car barns of the 
company, then it may b e advantageou s to open up an ac­
count with each of these store stations. O r a combination 
of these two plans is possible. L eading materials and sup­
plies like coal may b e specialized in separate accounts, 

Uequisition No .. .. .... . 

For Materials or Supplies in Stor e : 

whil e sundry materials are gath ered in accuunts corre­
sponding to th e location of th e suppli es. 

vVh eth er a single account or several accounts arc pr<.:­
ferred, th e gen eral meth od is th <.: same. Each accoun t is 
to be ope11 ed with the inventory of th e materials on hand 
which it stands for, taken at fair value at th e da te of open­
mg. It is to be debited from time to tim e with the new 
materials or -supplies bought, taken at ac tual cost, deliv­
ered. The invoice files in th e office should l1e arranged 
upon such a plan that reference from ledger account to in­
voice, or from ledger account to a g eneral inventory book , 
is possible in a way to show instantly whenever required 
th e cost of any given articl e or any gw en lot with which 
stores has been charged. 

D r. Stores (Collec ti1·ely ). Cr. 

l\Iatcrials an,l sup1il irn; taken at their 
cu:;t value. 

Dr. Balance = Cost value of matcria's 
and sup1,lics renmiuing on hand. 

Materials and supplies rlcliveretl 
on requisitions taken at cust . 

FO RMULA OF A SING :.E ACCOUNT WITH STORES, OR OF A 
GENE RAL ACCOUNf REPRES ENTING THE AGG REGATE 

OF DtTAI L ACCOUN TS. 

Another of the fundamenta l rules to be laid down 111 111 -

augurating a system of store accounts is that no material 
from any stor ehouse , 11 0 matter what the nature of the cus­
todianship may be, shall be delivered save upon a proper 
requisition signed by some one authorized to sign r equi­
sitions, as, for example , the superintendent or a foreman. 
And, in turn, no materials shall be allowed to leave the 
depository save th ere be left behind a receipt for the same, 
signed by the one who personally takes th e material. There 
are two distinct functi ons in what is h ere described: The 
requisition may be signed by one \Yho never sees the arti­
cles themselves . H e intrusts the order on the warehouse 
keeper to an assistant or a subordinate. This is step num­
ber one. \Vh oever receives the goods or supplies th ere­
fore should be r espon sible for proper delivery in the inter­
est of the use to which they are to ]Je put. He it sh ould 
be therefore who signs the receipt. This is step number 
two. 

Both requi sitions for materials and the r eceipt for the 
material taken should be so numbered or o therwise desig­
nated in connection with proper stubs that auditing or 

11 
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GENERAL FORM OF REQUISITION FOR STORES, WITH RECEIPT AND SPACE FOR OFFICE EXTENSIONS. 
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checking back may be comparatively simple. Requisition 
and receipt may he in a single blank, and, furth er, this 
blank may be advantageously extended so as to include 
columns for the necessary office extensions. 

Materials ordered out of stores by the superint endent 
or other authorized person are designated by quanti­
ties and kinds, without reference, so far as the form 
is concerned, to prices . The delivery by the ware­
houseman to workman or foreman is likewise by quantity 
and kind without regard to prices. When these requisitions 
reach the office of the accountant , however , cost prices are 
to be inserted, and for this purpose the columns at th e right 
of the blank shown herewith will be found extremely con­
venient. 

In desc ribing forms convenient for use in connection 
with stores there is the necessity of confining the specifi­
cation to ;zeneralities. Each individual case in practice 
requires some peculiar adaptation of or addition to the 
form, and therefore to attempt to enter into fine details in 
description would onl y be to court various difficulties in 
the way of explanation. 

The suggestion has been made of a stub for keeping a 
record of the requisitions issued. It will be found econom­
ical in many cases to substitute for th e stub a carbon copy 
to be retained in the requisition book. This plan success­
full y overcomes the clanger of requisitions being rai sed 
between the time th ey leave the person signing them and 
the time the material s are delivered to the man sent for 
them. There may be good reasons also for the store­
keeper retaining a copy of the requisition, in which case 
it may he made out in triplicate by th e carbon process, one 
copy remaining in the requisition book as a record of what 
has been ordered out ; another copy remaining with the 
storekeeper as a record of what he has delivered, while 
the original goes, in due course, to the offic e, and th ere 
receives the extensions at cost prices. It fo rms the basis 
of credit to stores account, or to some subdivision of 
stores account, and also of the debit to the proper con­
struction, equipment or repair account, as the case may be. 

The Standard System of Street Railway Accounting 

As the elate of the third convention of the Street Rail­
way Accountants' Association approaches interest nat­
urally centers in what is being clone by the permanent 
committee appointed at Niagara Fall s upon a "Standard 
System of Street Railway Accounting, covering th e clas­
sification of operating expenses, classification of construc­
tion and equipment accounts, and form of annual re­
port. " The work of this committee up to the beginning 
of the present year and that of its predecessor has been 
almost entirely theoretical. On the first of January, how­
ever, a considerable number of the street railway compa­
nies represented by m embership in the National Associa­
tion put into practical operation the classification recom­
mended by this committee, and which received th e in­
dorsement of the last convention of the association. Since 
that elate the several members of the committee have been 
studiously watching the operation of the system under 
practical conditions in various directions, and therefore a 
part of their report at the next convention promises to be 
of a decid edly practical character. In addition to what 
the committee may have to report officially concerning the 
operation of the system , there will be reports, it is fair to 
expect, from those accountants outside of the committee 
who have employed the system during the present year. 
These reports, no doubt, will be confirmatory of what the 
committee may offer. 

In addition to this practical work, in which the members 
of the committee have been specially engaged the past 
few months, there has been undertaken a careful inquiry 
concerning the opinion in which the standard system is 
held by those members of the association who have not 
yet put it to a practical test. The object in view has been 
to call out, if possible, obj ections and criticisms, in order 
that the committee may be in shape to make their forth­
coming report more comprehensive than would otherwise 
he possible. The sec retary of the association, at the sug­
gestion of the chairman of the committee, issued a circular 
letter some time since to all the m embers of the association 
dsking if th ey had put the standard system into use, or if 
they contemplated doing so; and soliciting criticisms con­
cerning the system, or any suggestions which they had 
to off er with regard to it. The replies to this circular were 
promptly returned by the members, and in the interval 
have been very careful!y examined by different members. 
of the committee. In the main, as we are informed, the 
answers are to the effect that the system recommended by 
the convention conforms very closely in its general features 
to those already in use, and therefore that in all its leading­
features it is satisfactory. A few members have suggested 
minor modifications which they think would be improve­
ments, and these will undoubtedly be included in the re­
port of the committee at th e coming convention in a way 
to bring them up for general discussion. 

The fact that the committee is pursuing its course very 
quietly, and that the work that has been accomplished 
since the last convention has been done without special 
publicity, is no indication that progress is not being made. 
By th e very nature of the case, the undertaking of this 
committee cannot be pushed beyond a certain rate of speed 
and accomplish good results. 

Car Mileage Records 

A valued correspondent of the Journal suggests as a 
sulJj ect of discussion in these columns methods of arriving 
at correct results in individual car mileage records. He 
decla,res that while this is not strictly a question of ac­
counts as usually handled by the auditing department of 
a street railvvay, it is of g reat importance in a variety of 
matters in which street railway accountants are interested, 
particularly in repair shop statistics. What he would like 
to see, and we cordially endorse his suggestion, is a gen­
eral discussion of this matter in our columns, through 
which, no doubt, revelations of interest to all and of very 
great advantage to many of our readers will result. 

The subject is one in which individual preferences and 
original plan largely predominate, and we venture at the 
outset to say that there are perhaps no two street railway 
companies in the whole land maintaining car mileage rec­
ords, that pursue exactly the same plan, unless, indeed, one 
has been copied from the other. Can we not have a dis­
cussion of this subject in the way in which our correspond­
ent suggests? Those accountants who have the inclina­
tion to do so are invited to prepare for these columns ar­
ticl es describing their methods, including illustrations of 
forms. Those who have not the time and inclination to 
send in articles in shape for publication are invited to write 
us infmmally, describing their methods in as much detail 
as they see fit, leaving to us the matter of arranging their 
manuscript for publication. Vv e should like to hea,r from 
a very large number of accountants upon this interesting 
and very important subject. If we can secure a general 
expression from our readers the good results suggested 
by this correspondent are sure to follow. 
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LEGAL NOTES AND COMMENTS·* 

EDITED BY J. ASPINWALL HODGE, JR., AND ROBT. 

H. ERNEST, OF THE NEW YORK BAR. 

Contribution in Collision Cases 

Suits for negligence growing out of collisions between 
the cars of street railway lines are becoming numerous. 
This is largely owing to the adoption of new forms of pro­
pulsion, which not only increase the speed, but those con­
trolling the cars bring the body of the vehicles at crossings 
much nearer together, because of th e absence of horses, 
and greater risks are taken than were possible before. 

On the other hand, complications ari sing out of the 
presence of two possible defendants irt the action resulting 
-from a collision do not occur as often as they otherwise 
would · because of the tendency that exists to consol.ida­
tion between the street car lines of our various large cities, 
where accidents are most frequent. 

But there still remains a very large number of cases 
which are constantly before our courts, wherein the plain­
tiff sues two joint !OJ t-.fea 10 1 s, and hence the doctrine of 
contribution between them can be frequently evoked, and 
sometimes merits more careful consideration than it re­
ceives. 

It is not an infrequent thing to see the attorney for a 
plaintiff, present his case in court, before a jury, by merely 
putting in evidence the fact of the collision and the 
amount of injuries his client has suffered, and then leave 
the fight between the counsel of the two railroad com­
panies, and so the issue has merely turned upon the ques­
tion as to whether both or only one of the railroad com­
panies is liable ; and, if but one, which one. 

Such a contingency is one which makes things extreme­
ly •easy for the plaintiff and very difficult for the defend­
ants. The degree of negligence on the part of the two 
defendants, the jury are told, has nothing to do with the 
question, if they were both negligent in any degree: and 
of course the tendency is to lay the blame upon both par­
ties. Then, because it is assumed that both corporations 
jointly contribute to pay the judgment there is a tendency 
to award higher damages than would be awarded were 
there b1.1t one def end ant. The defendants are at a further 
disadvantage because each of the defendants has to oppose 
two counsel, the counsel of his co-defendant and the coun­
sel of the plaintiff, both of whom unite in denouncing its 
alleged negligent conduct. 

But the special subject under consideration is the right 
of one of the co-defendants, who has settled with the plain­
tiff, or against whom a judgment has been recovered, 
whether a joint or single judgment, to enforce contribu­
tion against his co-defendant. In the ordinary negligence 
case, where but a small sum is involved, the question 
would not ordinarily be raised between the loss depart~ 
ments of two metropolitan railway systems, but where a 
large judgment is recovered, the question mus.t arise and 
be decided. 

The general rule of course is well known that no right 
of contribution exists between wrongdoers, but there is an 
exception to this rule which has received a considerable 
amount of attention from some of our courts, and es­
pecially in Massachusetts. 

* Communications relating to this department may be addressed to the 
editors, Johnston Building, 30 Broad Street, New York ; 

In an E ngli sh case (Pearson v. Skelton I l/I W 5 ) 
• l • 'J 0/ I 

a ~tage proprietor had_ bee1: sued for the negligence of a 
driver, and he had paid a Judgment which had been re­
covered against him. H e, thereupon, sought contribu tion 
from one who was a co-proprietor with him in the busi­
ne~s, and it was held that the rul e that no contribution 
exists between tort-.feasors <lid not apply to the case since 
the defendant was only a tort-.feasOJ by a fiction ~f law 
t~1 e court holding that the rule that no right of contribu~ 
h on betweet: wrongdoers is wholly confined to cases 
where there 1s a presumption, at least , that the party knew 
tha_t he was committing a wrong ful act and did it volun­
tarily. 

This rul e was followed in Pennsylvania, where it was 
l:eld that where a pedestrian recovered damages in an ac­
tion f?r negligence against one of two counties, both 
of which were obligated to keep a bridge in repair which 
had_ fall en down, i~1juring the plaintiff, that the county 
agam_st ":'horn the Judgment was rendered might recover 
~ontribut1on from the other. ( Armstrong County v. C!ur_ 
zon County, 66 Pa. St. , 2I8.) 
. One of the tests as to whether contribution can be had 
1s a careful examination of th e facts to di scover whether 
as a_ ~om:ecticut judge has put it , we can find "personal 
part1c1pat10n, personal culpability and personal knowl­
eclre , If you_ cl?. no~ find these circumstances, but per­
ceive only ~ liability 111 the eye of the law growing out of 
a mere relation to the perpetrator of the wrong, the maxim 
of law that there is no contribution among wrono-doers is 
not to be_appliecl.'' (Bai~ey v. Bussing, 20 Conn., b4-55.) 

_S01:1etimes an exception to the rul e prohibiting con­
trib~ti_on between wrongdoers is stated by asserting that 
the Jomt to t:feasors must be in jari delicto, if the rule is 
to be enforced. But, it will be seen that the exception, 
however worclecl, is in most cases covered by the remarks 
of the Connecticut judge, which have just been quoted. 

The rule, or this exception to the rule , has been ap­
plied in the following Massachusetts cases: Gray v. Bos· 
ton G'as Co, III- kiass, I-/-9:W..stji ldv. Mayo, I22,Afass ., 
Ioo; Clzurchill v Holt, I27 llfass., I65; Low fl v. Boston 
23 Pick '. 2-1-; Jacobs v. Pollard, Io Cuslz , 287. ' 

Applymg these principles to a case where a collision 
~1~s occur_red between two street railways , through th e 
Jo11-1t negh~e~ce of the employees of both companies, and 
where an mJurecl passenger has collected compensation 
from one of the companies, whether before or after judg­
ment, there would seem to be a good cause of action bv 
the company paying the compensation against the othe·r 
company. 

It might possibly be otherwise if the collision was 
caused, not by th e negligence of the employees, but by de­
ficient or improper rules enacted by th e company, or even 
by the carelessness of the cor;npany in not providing 
proper and efficient brakes or motors, tracks or switches. 

In these latter instances it might be held that the neo-­
ligence was brought so near to the corporation itself th:t 
it might be considered to be the wrongdoer itself, rather 
than a wrongdoer by presumption, made so by the im­
puted negligence of a subordinate employee. 

!he ~1uestion does not seem as yet to have been squarely 
raised m th e appellate courts, but the subject is one full 
of interest to lawyers and street railway compani es. 

W e shall discuss in a later issue the l'esult, in colli sion 
cases, of a settlement with, or release of, one of the rail­
road companies, upon a suit afterward brou rrht to trial 
against the other company. i-. H . 
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LIAB ILITY FOR NEGLIGENCE. 
GEORGIA.-!. In an action against a street railroad compa ny 

by a min or to recover damages for personal injuries sustained 
by b eing run over by a moving car , when it appeared by the evi­
dence for the plaintiff that there was a pile of lumber in the 
.:;treet o n one side of and near the ra ilroad track, not placed there 
by the defendant, behind which th e plaintiff and oth er boys were 
playing, and as the car approached the end of such pile of lumber 
th e plaintiff suddenly ran o n the track imm ediately in front of o r 
against the front part of the moving car, and was struck and in­
jured, and when it further appeared by the sam e ev idence that 
the line of track in the approach t o and at the place where the 
accident occurred was open t o the view of the moto rman and free 
from o bstruction, that th e car was not bein g run at a r eckl ess 
and unu sual rate of speed, and that th e plaintiff could not have 
been seen from the car until he came o n o r within 30 in s. of 
the track, and that as soon as plaintiff cam e 6 11 or n ear the track 
the brakes were applied and every effort made to stop the car, 
it was not error to g rant a n onsuit. 

2 . I t af-firmatiYl:ly appe~ring that the moto rman could not have 
seen the plaint iff in the st reet before he appeared on or nea r the 
track o r knew he was there. and there being no proof that such 
pl:i ce was used by children in playing, o r that there was anything 
to put th e motorman on notice that persons were accustomed to 
be brhind the pile of lumb er, or that on this particular occasion 
children were in fac t playing about and behind the same, his 
failure to sound th e go ng on approachin g such pil e of lumber wa s 
not n egligent relatively to one who ran out suddenly in front of 
a movin g car or aga inst it, so as to autho ri ze th e latter to recover 
fo r injuri es so sustained, when no negligence on the part of th e 
motorman is shown in hi s effort s to stop the car and prevent the 
injuries when the person fir st came o n or nea r th e track, but , 
on the contrary, it affirmatively appeared that the brakes were 
promptly applied and the ca r stopped as soon as possible. (a) 
This is true, even though the person injured be a minor of tender 
yea rs.-(Perry v. l\facon Con. St. R. Co ., 29 S. E. Rep. , 304.) 

KENTUCKY.- r. Plaintiff, whil e o n the ri ght side of the track, 
wa s st ruck by the middl e part of a stree t car goin g in the sam e di ­
recti on. He did not hear the soun d of the go ng, but hi s wit­
nesses, who were fu rther away, heard it, and saw the h eadlight of 
the car. The accident occurred at 8 o'clock in the evening, but 
th e street was lighted by elec tricity, so that o ne could see very 
well. The plaintiff was never o n the ca r track at al l. Held, in­
sufficient t o submit the q uest ion of negligence to the jury. 

2. In order to have th e questi on of n egl igence submi tted to 
the jury, negligence, or ci rcum stances from which it may. be in­
ferred, must be shown.-(Gorclon v. L o uisv ille Ry. Co., 44 S. 'vV. 
Rep. , 972.) 

l\fICHIGAN.-A car of a st reet car company was left by em ­
ployes ung uarded at a point on its tracks, where it had been left 
before, and where the employes knew chi ldren played upo n it. 
The car was not blocked, or, if so, not so blocked that it could 
not be moved by the children playing about it. H eld , n ot to sh ow 
negligence of st!' eet ca r company rendering it liable for injury to 
a child movin g it backward and forwar d upon th e track.-(Kau­
meier v. City Elec. Ry. Co., 74 N. W. R ep., 481.) 

MICHIGAN.-1. A n instruction , "If you believe plai ntiff' s side 
of th e case and the plaintiff's w itnesses, then the plaintiff has 
made out a case," is erroneous, when many of the facts testified to 
by plainti ff's witnesses mi ght be true, and yet the defendant n ot be 
liable. 

2. In an acti on against a street railroad company for personal 
inju ri es to a boy, defendant' s request that if the boy h ad been 
warned 1·epeatedly by his fath er of the danger of crossing the car 
tracks without looking, a nd the boy appreciated their danger, 
then their verd ict must be fo r defendant , was modified by the court 
by adding : "That is, if he was a grown person, * * * or 
had the intelligence of a grown person fully. " Held, erroneous, 
as it was only necessary fo r the boy to have had sufficient intelli ­
gence to appreciate the danger and take precautions. . 

3. Where there was no evidence to show that the position of a 
boy on the track of defendant company was discovered in time to 
avoid injury, a charge leaving it to the jury whether it was poss i­
ble , by diligence, to stop the car after the boy came on the track, 
is erroneous, as being misleading. 

4. \ Vhere the plaintiff' s test imony sh owed, in an action against 
a street railroad company for personal injuries, that the boy in­
jured was of sufficie nt intelli gence to apprec iate danger, and that, 
if he h ad looked in the direction of the car which struck him, he 
would have seen it coming, and avoided the accident, the action 
cannot be maintained.-(Henderson v. Detroit Citizens' St. Ry. 
Co., 74 N. W. R ep., 525.) 

NEW JERSEY.-The reply: ' 'I charge to thi s extent: He 

ought to be able to see far enough up the track to see that he 
has the rig ht of way; and he has the right of way if he can get 
upon the track before the car would reach that point if going at 
a reasonable rate of speed,"-given on a request to charge that a 
driver of a vehicl e, when approaching a street railway at a place 
where his view is impeded by other vehicles, ought to wait until 
his view is no longer thus impeded before goi ng on the track­
correctly states the law; its meaning being that a driver under 
such circumstances ought to reach a point so n ear the railway 
that h e could see without impediment far enough up the track to 
form a judgment whether he could drive on the track before the 
approaching car, running at a reasonable speed, would reach that 
place, and, if he could, he had the right of way.-(N ew Jersey 
E lec. Ry. Co. v. Mil ler, 36 At!. Rep., 885.) 

See dissenting opini on, 39 At!. Rep., 885. 
NEW JERSEY.-A child, about two yea.rs and nine months 

old, attempted to cross a public street in which a line of trolley 
cars was operated. There was a car then coming toward the 
child. From the evidence the jury could infer that, although its 
power was off, the car was running at great speed, occasioned by 
a down grade and its very crowded condition, and that, when the 
m otorman saw the child start to cross h e did not apply the brakes 
or attempt to retard the speed of the car until the child fell upon 
the track. It was run over before the car stopped. The trial 
judge was requested to charge that, in regulating the speed of the 
car, the m otorman was not bound to allow for the possibility that 
a child of that age might undertake to cross and fall upon the 
track so as to be unable to get off before being run over. The 
request was given with the qualification that the rate of speed of 
the car was otherwise reasonable. By this qualification, and by 
other parts of the charge, it appears that the case was tried on 
the theory that, if the car was run at reasonable speed, the motor­
man was not bound to take into consideration the possibility of 
the fall of a child of that age in crossing, while, if running at an 
unreasonable rate of speed, he was bound to that duty. Upon 
the charge the verdict must be taken to have determined that the 
car was run a t an unreasonabl e rate of speed, and that the liability 
of defendant was thus made out. Held, that defendant has no 
ground of complai nt thereon. But in declaring this conclusion 
it is not intended to indicate an opinion ·that a motorman, run­
nin g his car in a public street, is not bound to consider the ap­
parent condition of persons attempting to cross the street, and, 
if they appea r to be infants of tender age, or crippled, decrepit, or 
drunken persons, to regulate the speed o f the car as reasonable 
prudence would require, considering their right to cross the 
street, and such ri sks as might naturally result from their ap­
p '.lrent condition.-(Murray v. Paterson Ry. Co., 39 At!. Rep., 
648.) 

NEVv YORK.-An action against a street car company cannot 
be maintai ned where plaintiff could prove nothing except that he 
belieYed that he was struck by one of the horses of the car, but 
h ow or by whose fault he was unable to make clear.-(Boetgen v. 
N. Y. & H. R. Co. , 5 N. Y. S upp. , 331.) 

NE\V YORK.-'vVhile the establi sh ed principles :ire not to be 
relaxed, which impo se the obligation upon street railway com­
panies. whose car s are propelled rapidly through crowded city 
streets, of having their cars under such control, and to run them 
at such speed , as to enable pedestrians who are crossing prudently 
to do so with complete safety, yet pedestrians are not absolved 
from observing at least some slight care and caution so as to 
avoid being injured. 

2. Same-Contributory N eglrgence.-A foot passenger, while 
pass ing over a city avenue at a street crossing, kept his eyes fixed 
on the g round, and gave no evidence of looking or listening for 
the approach of a car on the tracks of defendant's street railway, 
until, having reached the further rail, and when a car was within 
fiv e feet of him, h e was roused from his lethargy, and then, in 
his hesitation to act in the sudden emergency, was unable to ex­
tricate himself, and was struck by the car. Held, on the facts, 
that there was a failure to establi sh absence of contributory negli­
gence.-(Martin v. Third Ave. R. Co., 50 N. Y. Supp., 284.) 

NE\V YORK.-At the trial of an action to recover damages 
for p ersonal injuries, plaintiff's m edical expert witness testified 
that h e had never seen plaintiff prior to examining him, three days 
after the accident, and that his opinion of the permanent character 
of the injuries was based solely upon the history of the case as 
given by the plaintiff. No testimony whatever was offered touch­
ing such history. He was then asked, under appropriate objec­
tions, which were overruled, whether, speaking with reasonable 
certainty, the injuries would, in his opinion, be permanent, and 
answered, "They will." Held, that the ruling was improper, with­
in the authorities requiring the witness to communicate to the 
jury the facts upon which his opinion is founded.-(McCabe v. 
Third Ave. R. Co., 50 N. Y. Supp., 34.) 
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Exhibits at the Electrical Exhibition. 

The second a nnual exhibition of electrical and kindred indus­
tries was held at Madiso n Square Garden, New York City, from 
May 2 to l\fay 31, 1898. The attendance was excell ent durin g 
the sh ow, although it would probably have been much 
large r if there had not been so many rainy days. Great interes t 
was aroused throughout the country in this exh ibition, and dele­
gations were sent from many cities to visit it. The many ex­
hibi ts were attractively arranged, and a good idea o f the general 
appearance of the hall can be secured from the accompanying 
illustrations. 

Manufacturers of str eet railway apparatus were very well rep­
resented, and among th e latter may be mentioned the following 
as pa r ticu larly worthy of note: 

T he J ohn Stephenson Co mpany, Limited, of N cw York City, 
exhibited a full -s ized car of the type now operating o n Madison 
avenue, New York City. The car was taken from actual service 
in o rder to be show n at the expos iti on, a nd was therefore fully 
equipped in every deta il. The car was shown in operation o n the 
new Walker elec tric conduit system. The Stephenso n Company 
also exhibi ted a miniat ure m odel of the sta ndard Broadway car 
compl ete in every detai l and built to scale. This model attrac ted 
considerabl e atten tion, particularly from the general publ ic. 

The Gold Car H eat ing Company of New York City exhibited 
several sampl es of it s d iffer ent types of elec tric h eaters for street 
railway ca rs, elevated cars, houses, boats, build ings, etc. This 
co mpany has r ecently desig ned a new case fo r it s heaters, in­
tended particularly for use on so uthern roads. The Cold porta­
ble heaters for h ouses and steam ships attract ed consid erable at­
tention. The exhi bit was in charge of Frederic W eston. 

The Fischer Foundry and Machine Company of Pittsburg, Pa., 
through its New York agent s, P o rter & R em sen, showed one 125 
h .p. F ischer tandem co mpo und fo ur-v alve automatic high­
speed self-o iling eng ine, dir ec t connected to a 75 k.w. Onon­
daga direct-co nnected generator. The engine and dynamo fur­
ni shed a large numb er of the li gh ts in the exhilJiti on hall. The 
co mpany thinks that the self-oiling feature of these en g ines is 
entirely new, and sati sfactori ly solves the problem of engi ne lu­
brication. The eng ine exhibi ted was fitt ed with a Wright' s gov­
ernor. The exhibitio n was in charge of T . H . Il ad ley. 

The H eywood Brothers & Wakefi eld Company of New York 
City, Boston a nd Wakefi eld , Mass., had a small booth, where 
it s time recorders for employees were shown. These r ecorders 
are new in th eir line, and the strong points claimed for them are 
simplicity in construction, s implicity in operation and legib ility 
of r ecord. They are particularly well adapted for use in street 
railway repair shops, car barns, etc., and in any place where it is 
necessa ry to k eep the time of several employees. 

INTERIOR VIEW OF ELECTRICA L EXHIBITIO N 

Adam Cook' s Sons, of New York City, exhibited a full line of 
the well-known Albany compounds. in cluding cylinder oil, ma­
chinery oil, dynamo oi l, etc., and the Albany g rease. The Al­
bany grease was used on m ost of the engines and dynamo s 
throughout the exhibitio n hall. A lbert J. Squire had charge of 
thi s exhibit. 

The J ohn A. R oebling's Sons Company of Trenton, N. J., had 
a very pretty booth divided into two room s. O ne ro,om was fit­
ted up very tastefull y a s a reception room, and the other con ­
tained an interest ing exhibit of the R oebling wires and cables 
for electr ical purposes and lead-encased cabl es fo r underground 
and submarine work. Among the many interesting things 
shown in the exhibition roo m proper were a number of sampl es 
of special shapes o f troll ey wires, including "Figure 8," wi re, 
etc., several sec tions of the Atlantic ~able laid for the Commer­
cial Cable Company in 1894, sampl es of the " Flexible" rai l bo nd 
and the Columbia ra il bond, and a sec tion of the three-conductor 
thirty-mile telephone cable, which the Roehlin g Company has 
just furni shed to the W estern U nion T elegraph Company, and 
which is to be laid across Puget Sound. The R oebling Company 
also sho wed a number of its feeder cables in connec tion with the 
working model of the Walker co nduit system. 

The Consolidated Car F ender Company, of P rovidence. R. I. , 
had two full- sized Providence fenders in place on th e ends of the 
Madison avenue car, shown in connection with the \ \Talker con­
duit exhibit. This company also had two miniature models of 
its fender s on the small m odel of the standard Broadway car 
shown by the J ohn Stephenson Company, Limited. G. H. Hale 
was in charge of the company's exhibit. 

The Consolidated Car H eating Company of A lbany, N. Y., 
showed six o f it s heaters in the car used in connection with the 
exhibit of the W alker conduit sys tem. T hese heaters were in­
stall ed as if fo r regular service, with the temperature- regulat ing 
switches, etc. 

The J ohnso n Company of L o rain , O hio, furnished the rail s for 
the model of the Madiso n avenue conduit system. 

H enry R. W orthing to n, Inco rpo rated, of New Y ork City, had 
a large and prominen t ·space on the m ain aisle of the exhibition 
hall , well fill ed with th e W orthington electric pumps for ho use, 
tank, elevated se rvice, mine se rvice, fir e protect ion, water works 
supply , etc ., and switches, controll er s and automatic rheostats 
fo r co ntrolling the sam e. 1 A fin e co llec ti on of drawings, showin g 
in dctal the vario us pumps made by the company, was also 
shown. This firm is calling particular attention to it s new pat-
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te rn boiler feed pumps, o ne of which was shown in its exhibit. 
A ll of the pipe connections in thi s pump are flayed, and the pump 
is so des ig ned that the exhaust pipe may run either above o r below 
the pump , as desired, and in parall el with the steam pipe. There 
was also shown in the exhibit a 5-in. x 7-in. x 3-in. vertical triplex 
pump, of the company' s "Steeple'' pattern, connected by one r e· 
duction of gears to a general electric motor. These pumps are 
designed for water pressure of 150 lbs., and are fitt ed with differ­
ential plungers. The exhibit was in charge of F. \V. J o nes, Jr., 
G. M. Maynard and E. R. Howell. 

The Onondaga Dynamo Company, whose works are at Syca­
more, N. Y., had on exhibition o ne 75 k.w. m ultipolar gener­
ator directly conn ected to a Fischer eng in e, and several Onon­
daga dynamos. The exhibit was in charge of th e New York 
agents, Fairchild & Suri111er. 

The Ni les Tool Works Company, of Hamilton, O hio, di splayed 
a full line of the Niles m ach in e tools. These t ools include 
boring machines, mills a nd lath es of various sizes, some designed 
to be worked by foot power, some by steam power and some 
by direct connection with electric motors. This company also 
exhibited a number of it s all-wrought steel pulleys, for which a 
number of advantages are claimed. These pulleys are lighter 
than iro n, and even lighter than some types of wooden pulleys. 
F. E. Woodward was in charge of the all-wrought steel pulley 
departm ent and \Valter M. \Vood had charge of the machine tool 
department. 

The Samson Cordage Works of Boston, Mass., sh owed -sam ­
ples of it s "Spot Cord" and "Massachusetts'' arc lamp and t roll ey 
co rd and bell cords of various co lors. 

The E lectric Launch Com pany, of Morri s Heights, New York 
City, had a new type of electric launch exhibited in connection 
with the di splay of the Electr ic Storage Battery Company. This 
launch was 25 ft. long and was e([Uipped with chl oride accumu­
lators. A ll of th e m otor power in these launches is co ncealed 
beneath th e fl oor, leaving the maximum am ount of room for 
passengers. 

Th e New York Car \Vheel Works of B uffalo, N. Y., had on 
exhibi tio n several samples of their standard wheels. including 
o ne pair of ·33-in. wheels, 360 tbs., for use with Brill trucks; o ne 
pa ir of 30-in. wheels for Bemis trucks, and one pair of 33-in. 
wh eels, 380 tbs., for Peckham trucks. In add ition to these, a 
rair of wheels was sh own which had been designed expressly 
for interurban work, wh ere high speeds are required. J. A. 
Granger had charge of th e exhibit. ass isted by C. L. Jackson. 

E lmer P. Morris, manufacturers' agent, of New York City, 
made an attractive display of the various electric railway supplies 
for which h e is the agent. For the Card E lectric Company of 
Man sfi eld, Ohio, h e exhibited a 3-h.p. motor, type E; a 12½-k.w. 
type E. generator. and a 25 h.p., type S, m otor, a ll designed for 
1 ro volts. In addition to th ese h e showed several types of Card 
automatic circuit-b reakers. He also exhibited two switchboards 
fully eqnipped with the d ifferent types of electrical instruments 
manufactured by the Keystone E lectrical Instrument Company 
d P hiladelphia, Pa. These included a full line of volt and ampere 
meters and jack-knife switch es. For the Simonds Manufact uring 
Company h e di splayed a number of stee l gears and pinions, 
which were all sold during the exhibition. For the Forest City 
Electri c \Vorks of Cleveland, O hio, he exhibited rail bonds and 
commutator bars. For the Warren E lectric and :::ioecialty Com­
pany of \V arren, O hio, he exhibited a number of different styles of 
incandescent lamps, incl uding miniature lam ps in all the stand­
ard sizes. In additio n to this M r. Mo rri s showed samples o f the 
fo ll owing specialties: In sulating soldering paste of the Highland 
E lectro-Chemical l\Ianufactur ing Company of Connellsville, Pa.; 
o il filt ers of the Kosmic Oil Filter Company of Easton, Pa.; the 
Sinclair automatic ca r coupler ; lightning arresters of the Garton­
D aniels E lect ric Company, of Keokuk, Ia.; trolley .poles of the 
Pittsburgh Steel Troll ey Pole Company, and overhead line ma­
terial of the E lectric Railway Equipm ent Company of Cincin­
nati , O hio. 

Broomell, Schmidt & Co., Limited, o f York, Pa., manufactur­
er s of th e American fuel economizer, induced draft fans, steel 
tanks, stacks, etc., sugar refini ng and special m achinery , exhibited 
one of their American economize rs in the generating department. 
The machine equipped was one of thi s company's improved 
style "B," with fo rced wa-te r circulating device. The claims 
made for th is econom izer are that it will save from IO to 25 per 
cent of the coal bill, if properly installed, the amount of saving 
depending upon the temperature of the waste heat gases that 
leave the boiler setting and enter the economizer; also upon the 
temperature of water with wh ich the economize r is supplied. The 
higher the temperature of gases and the lower the temperature 
of water ente rin g the economizer the greate r will be the saving. 

Th e Diesel Motor Company of New York City had in opera­
tion a 20 h.p. Diesel motor, coupled directly by a rigid coupling 
to the armature shaft of a C. & C. generator. This motor was 
not built for electrical work,, being an ordinary 20 h.p. stationary 
m oto r, intended to run machinery by belt dnve. It runs at 170 
r.p.m., is a s ingle-cylinder m otor, and, like all internal com­
bustible moto rs, works on . the four-stroke cycle. Time was 
not available to change the gearing for higher speed, and the 
directors of the Diesel Motor Company therefore decided to try 
the experiment of conpling it directly to an electric light gener­
ator. The results obtained ' were all that could be desired, the 
m otor carrying it s load of lights with less than 1½ per cent. of 
variation. 

The H. B. Camp Company of Aultman, Ohio, di splayed several 
samples of its vitrified clay conduit and porcelain-lined, steel­
armored insulating conduit. This company also showed in con­
nection with the Madison Avenue electric r ailway exhibit its 
clay conduit as it appears in actual u se. 

The Harrison Safety Boiler Works of Philadelphia, Pa., had in 
operation one 6-in. h o ri zontal Cochrane steam separator, high-­
pressure pattern; one 6-in. vertical Cochrane steam separator, 
models of separator s and one 350 h.p. sta ndard Cochrane feed 
water heater and purifier. 

The American Engine Company, of Bound Brook, N. ].. 
exhibited o ne 35 h.p. A m er ican-Ball engine, directly connected 
to on e of its own 25 k.w. generators; also one of its own 5 h.p. 
multipolar motors. This en g ine and generator supplied a num­
ber of the lights in the exhibition hall. The ~ng ine was equipped 
with th e new American-Ball governor. Joseph Inglesbe had 
charge of this exhibit. . 

The Kosmic Oil Filter Compa ny of Easton, Pa., showed two 
of its standard o il filt ers. One of these filt er s was in operation 
and filt ered all of the o il used in the exhibition hall. The other 
filt er was left so it could be easily inspected by visitors. In this 
filter clarification takes place from below upward and not by fil­
tration from above downward. All water is removed from the 
impure o il before filtration. The filtering material is a prepara­
tion o f cork. 

The Kensington Engine \Vork s, Limited, of Philadelphia, Pa., 
showed in operat io n the Beeckman system of automatic under­
g rate mechanical draft. as applied to two 250 h.p. Babcock & 
Wilcox b o ilers, working with 175 lbs. pressure. In this system 
of m echanical draft the speed of the fan, and therefo re the draft 
pressure is controlled by the steam pressure in the boiler, the 
engine which drives the fan slowing down to minimum speed 
when the pressure r eaches the desired point. When the steam 
pressure falls a pound o r a pound and a half the speed of the fan 
engine increases and blows the fire , thus responding very quickly 
to the demand of the bo ilers for more steam. The advantages 
claimed fo r thi s system are increased economy, increased effi­
ciency and r eduction in cost of repairs. In addition, this sys­
tem enables the poorest grades o f coal to be used with good re­
sults. 

The Babcock & Wilcox Company of New York City installed 
in the generat ing department of the exhibition two boilers of 265 
h.p., each compl ete, forged steel construction, built for 200 tbs. 
working pressure. These boilers furni sh ed stea m for th~ use of ex­
hibito rs in the hall. They ,vere a part of a plant of 16,000 h.p. re­
cently sold to the Metropolitan Street Railway Company of New 
York City for it s new N inety-s ixth st reet power-house, and 
were furni sh ed by the Babcock & Wilcox Company by special 
permission from the Metropolitan Street Railway Company. The 
Babcock & Wilcox Company also exhibited one of its forged 
steel h eaders for high-pressure work; also one of its forged steel 
cross boxes. These h eaders and cross boxes are new departures, 
and several advantages are claimed for them. 

The Armington & Sims Company of Providence, R. I., 
sh owed in operation a 13 in. x 12 in. A. & S. engine, directly con­
nected to a Walker generator. This engine furnished a number 
of lights for the exhibition hall. 

The Edison Electric Illuminating Company of New York City, 
occupied a large space at the right of the main entrance, divided 
into three sect ions. In the fir st section were shown the applica­
tions of electricity to industrial and household purposes. In the 
second section were shown different types of arc and incan­
descent lamps. The third section was devoted to power, showing 
the advantages of direct connection. In this section were shown 
a printing press , book-binding machinery, direct-acting pumps, 
apparatus for ventilation, lathes , drill s, etc. A new refrigerating 
plant, operated by a mot.or, showing the actual freezing of water, 
and an electric forge for welding and other purposes, were also 
shown. 

The Electric Vehicle Company of New York City had on ex-
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hibition several el ectric cabs a nd other electrically propelled ve­
hicles, which attracted considerab le attent ion from all vis itors. 

The Fuel Economize r Company of Matteawan, N. Y., exhibited 
one of it s Green 's 150-h.p. fue l economize rs. The economizer was 
shown unpa inted in o rder to demonstrate the quality o f casting 
a nd good workmanship in the same. Thi s company also showed 
its circulating device, with automatic arran gem ent of valves for 
bl ow ing off, which is very simpl e, havi ng few parts to get out of 
order. A sample of the sectio nal asbestos, which thi s co mpany is 
using for the front o f its economize r, was also shown. The piece 
of asbestos shown is the same grade that thi s company is going 
to use in the Cincinnati E dison E lectric Stat ion a nd the M il ­
waukee Electric Railway a nd L ight Company's new power sta­
tion , for which plants o rders have recently been rece ived fo r 
Green economi ze rs. The Fuel Economizer Company also r eports 
a number of r ecent sales to collieries, for which class of service 
these econom izers are particularly well adapted. 

The Monarch Manufact urin g Company of New York City had 
space in the generat ing department, where ac tual dem onstrations 
of the ef-fic iency of the Monarch eng ine stop and automatic speed 
limit were g iven. These two ap pliances were quite fully described 
in the last issue of the " Street Railway Journal." This company 's 
space was alm ost constantly fill ed with an interested crowd of 
gentlemen, many of them own ers of steam pla nts of various kinds 

exhibi tion a swi ng bolster swivel tru ck , type qB with 4 ft. wheel 
base. This truck was one of a n ord er for forty now bein g built 
for Buenos Ayres, Argen tine Republic . Thi s company als <J had 
o n exhibition three handsome aluminium model s of it s No. 14 
swivel truck, No. 14 A swing bol ste r truck and No. q D swi ng 
bol ster maximum traction truck. A "Metropolitan S pecial" Peck­
ham truck was also shown in operatirn, under a Stephenso n car 
o n the section of \Valker conduit electric rail way, and in the 
Walker Company's space were shown o ne Peckham Excel sior 7B 
truck and a maximum traction swing bolster truck, type qD, 
with Walker motors mounted. There was al so sl;own a model of 
Peckham 's B roadway truck under the miniature Stephenson car 
at the main entrance. 

The Partridge Carbon Company of Sandusky, Ohio, through its 
New York agents, \Vood, Shaw & Co., made a very attracti,·e 
di splay of the well -known Partridge motor , dynamo and gener­
ator brushes. The brushes shown were al l of the standard sizes 
and shapes for the prin cipal makes of dynam os, generators and 
motors. These goods are very extensively used, and th e claims 
of the manufacturers that there are no bettter brushes than the 
Part ridge brush made at the prese nt time ' are well supDorted. This 
company has recently placed on the market a new electric li ght 
carbon fo r enclosed arc lamps, which is arou sing considerable at- • 
tentio n and interest among electrical m en. It is stated that th e 

VIEW OF ELECTRICAL EXHIBITION FROM MAIN ENTRAN CE 

in and near New Y ork, who were greatly pleased at the practical 
demonstrations g iv en of the ease and rapidity with which an en­
g ine could be stopped with the Monarch safety device by simply 
pressing a pu sh button from any part of the en gine room. 

The Electric Storage Battery Company of P hilade lphia, Pa., 
had it s space well occupied with storage batteries of various styles. 
One battery o f g iant accumulators was particularly noticeable. 
These accumulators are of a type used in Chicago, and in the 
Brooklyn Edison illuminating stat ion. Some of th e cell s can g ive 
2000 am ps. for o ne h our and the others 6000 amps. for one 
hour. This company also showed batt eries for weldin g and elec­
trotyping and samples of special large cell s. A large X-ray m a­
chine g ivin g a spark nearl y twelve inches long, was shown in o p­
era tion, and attracted a g reat deal of attention o n account of the 
interesting experim ents which were carri ed o n each evening. 

The Sprague Electric Company of New York City had one 
of the most extensive exhibit s in the sh ow, and in addition sh owed 
samples of it s different apparatus throughout the hall in exhibit s 
o f other companies. A m ong the apparatus shown m ay be men ­
tioned electri c elevators fo r h ouse and other purposes, Lundell 
dynamos and m oto rs, exhaust fan outfits, dental outfits, Lundell ­
Quimby pumping o utfi ts, printing press outfit s, organ-blowin g 
dev ices, cab m otors and controll er s, fan motors, interior conduit 
wiring material, etc . 

The Peckham Motor Truck and \Vheel Company of Kingston, 
N. Y., occupied a space on one of the main aisles, where it had on 

A m erican carbons prev iously in use for this purpose are objec­
ti onab le on account of the excessive du st deposits th ey cause on 
the inn er g lobe, which necessari ly reduces the quantity of ef­
fective light. J. S. Partridge, president of the Partridge Carbon 
Company, has been working for several years in an endeavor to 
solve the problem. and the new electric light carbon is the r esult 
of hi s experiments. He has succeeded in producing a carbon 
that he claims to be in every respect equal t o the imported car­
bons and fa r superior to American goods h eretofore produced. 
Extensive tests of these carbons have been made by several differ­
ent companies, and the results are exceedin g ly gratifying to the 
manufacturers. Mr. Partridge had charge of the exhibi t at the 
electrical show. 

The \Veston Electrical Instrument Company of Newark , N. J.. 
in add itio n to the various types of it s electrical instruments. which 
were shown on the different switchboards in operation throughout 
the exhibition, had a space where a full line of its in struments was 
displayed. These inst rum ents included electrical m easurin g in ­
struments for portable. stationary and labo ratory use, volt m ete rs, 
ampere meters , watt meters, etc. 

The Adams-Bagnall E lect ric Company, of Cleveland, Ohio, ex­
hibi ted enclosed and open arc lamps fo r all kinds of circuits. Thi s 
company is one of the few manufacturers making a lamp designed 
for an electric railway ci rcu it. 

The Berlin I ron Bridge Company of East Berlin . Conn. , 
through its New York office, arranged o ne of the most attractive 
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exhibits in the building line at the exhibition. This company 
built a complete roo f, composed of its patent anti-condensation 
fir eproof lining, showing the pleasing and satisfactory result this 
lining gives on a power house or any o ther building in which 
condensation or dripp ing fro m the corrugated iron roof covering 
is apt to occur. This roofing consists of two layers of special 
corrugated paper laid immediately under the corrugated iro n. T o 
protect thi s paper from fire two layers of asbestos paper are 
placed bel ow it on the inside. In both cases the top layer of 
paper and the asbestos paper a re well lapped and laid with broken 
joints. To support both the top laye r of paper and the asbestos 
fro m sag ging between the purlines, or points of support, and to 

shown in actual operation and aroused considerable curiosity. 
Thi s m odel exhibited the operation of the third-rail system as in 
use by the New York, New Haven and Hartford Rail road Com­
pany on its branch line between Berl in , New Britain and Hart­
fo rd. The model was nearly 60 ft. in length. It was furnished by 
H. V. Parsell, Jr. Several details of apparatus as used in the ac­
tual working of the road were also shown through the courtesy 
of Col. N. H. Heft, in cha rge of the elec tri cal departm~nt of 
the N. Y., N. H. & H. R. R. Co., at New Haven, Conn. 

New Route to Coney Island 

hold them tightly against the corrugated iro n covering, one course The Sea Beach Railroad, formerly operated as a steam line be-
of galvanized wire is used, this latter being tightly stretched over tween Bay Ridge Dock (Sixty-fifth Street) and Coney I sland 
the purlines. connecting with New York City via a ferry line from Bay Ridge 

The J. G. ·white Company, of New York City, installed the to foot of Whitehall Street, has been purchased by the Brooklyn 
subway in connection with the Walker electric conduit exhibit. Heights Railroad Company, which operates the largest street rail-
The subway showed a sect ion of 6-duct and 9-duct vitrified clay way system in Brooklyn. The road, which formerly ran through 
conduits, as they would appear when installed for actual opera- the tunnel under the tracks of the Brooklyn Heights Railroad 
tion. The principle feature of this installation was that one sec- Company at Third Avenue and Si xty- fifth Street, has been con-
tion of the clay conduits was left en tirely unsupported by con- nected at that point by an incline curve walled in masonry. The 
crete, and yet was strong enough to support a weight of som e- dock property at Sixty-fifth Street has been overhauled, and it is 
thing over one ton. The 18-in. sections of the conduit were laid the purpose of the company to put this terminal in fir st-class 
as brick is laid, with broken joints. shape and ready for summer business. A rrangements are now 

The A merican E lectric Heating Corporation, of Boston, Mass., being made with the Staten Island Rapid Transit Company to op-
a rrang ed an exhibit that was particularly attractive, especially erate the ferry line between South Ferry, New Y ork, and thi s 
from a pop ular point of view. In addition to it s well known point, and the question of reducing the rate, which had formerly 
types of car h eaters this company presented a large variety of been a IO-cent rate, is n ow being considered. In thi s case the trip 
other heating device s fo r domestic and manufacturing uses. from South Ferry to Coney Island will be absolu tely the shortest 
E lectric cooking apparatus, stoves, ovens, fl a t iro ns, ta il ors' iron s, ro ute to that world-w ide famous resort, consuming only forty 
hatters' iron s, g lue pots, bicycle tire vulcani zers, etc., were shown, minutes of tim e, including a delightful sail down the harbor and a 
many of them in actual operat ion, and crowds gathered to ex- quick country trip by rail, as aga inst six ty minutes by any other 
amine them and to eat the biscuits and drink the tea which were route. The management of the Brooklyn Heights Railroad have 
freely se rved to all who cared to partake. promised, in the event of the rate being reduced to 5 cents by the 

The McGuire Manufact uring Company, of Chicago, Ill. , ex- ferry company, to establi sh new lines direct from Sixty-fifth 
hibited a McGui re truck of the Metropolitan Elevated type, in Street dock through the Bay Ridge, Fort Hamilton, Dyker Mead-
co nnection with the \ Valker exhibit. ow, Bath Beach, Bensonhurst and Ulmer Park territory, giving 

The Standard A ir Brake Company, of New York City, had one the regular commuters of that section a decided advantage over 
of it s motor compresso rs in operation in connect ion with the their present method of transportation to business. In addition to 
ex hi bit of the Excelsio r E lectric Company. the regular ferry bus iness from New York arriving at thi s dock 

The Walker Company displayed an extensive exhibit in a large from the special excursion steamers from Newark, New Bruns-
space n ear the center of the main floor. In one corner was a wick Perth Amboy and South Amboy and points up the Hudson 
No. 20 L equipment mounted on a truck. This is the type of and ~p the Sound touching here throughout the season with pas-
equipment that is to be supplied to fill the Brooklyn L contract. sengers for Coney I sland. From the dock to Coney Island the 
Immediately adjacent to this was another truck, on which was roadbed has been resurfaced and thoroughly repaired with new 
moun ted one of the \Valker No. 3 equipm ents. This truck was ti es and a new Trail and equipped with the overhead trolley sys-
blocked from th e floor, leaving the motors fr ee to operate. A tern of electrical propulsion. One hundred and fifty new open 
solenoid blow-out control ler was· employed to distribute the cur- cars of the largest double truck type have recently been purchased 
rent to th ese m otors and the case of the controller was rem oved from the J ohn Stephenson Company to aid in h andling thi s 
to sh ow h ow effectively this device blows out the arc. This con- traffic more conveniently and expediently. With the new connec-
troller was indu striously manipulated both by visito rs and repre - tions via Brooklyn Bridge to Park Row, New York, g iving 
sentat ives of the Walker Company, and though. some of the con- through service to Coney I sland, and by its liberal transfer system 
tacts had to break considerable current, there was not the faint- from all parts of Brooklyn, people of all classes can now reach 
est trace that they had ever seen service. O n an adjacent- table ---· the s·hore·s--of the ·A tlantic from greater di stances and more t h eap-
were di splayed a number of parts which showed to very good ly than ever before. The new terminal at Coney I sland, which 
advantage the substantial construction of the type S controller. has been laid out on a large area of ground adjoining the Sea 
A 50-k.w. Walker alternato r of the revolving fi eld type completea Beach Palace, has been especially arranged with a view of han- , 
the li st of h eavy machinery exhibited. Another interesting addi- dling large crowds with as little confusion ·as possible under such 
t ion to the exhibition was the new Walker intergrating ammeter. circumstances. There are loops arranged to handle the general 
It is claimed that this is the only direct reading ammeter on the business at Brooklyn and New York, straight spurs of track with 
market which is adapted for continuous currents and registers long landings where trains of any len gth can be made up for 
ampere hours. Two powerful pe rmanen t magnets are provided special excursions for New Y ork patrons going via Bay Ridge 
which influence the thin copper disk rotating between them. On ferry. Shade trees have been set out and a lawn grown, which, 
th e surface of this disk are mounted three coils, each having a with park benches, make a very presentable terminal. The line was 
com mon connection in the disk itself, and presenting their free opened 011 May 20 by a special party made up of offic ials of the 
ends to a long three-part commutator of small diameter. On this company and representative New York newspaper men. Three 
comm utator rest three broad copper brushes. The contact that of the special cars of the company were taken to Park Row, New 
the brush makes with the commutato r, while extrem ely persistent, York, and the trip to Coney Island was made in fifty-five minutes, 
is surp risingly light. T he friction is neg li g ible. J ames S. An- somewhat more than the regular running time when the line is 
thony was in charge of the exhibit. in operation. After a stroll through the Bowery the return was 

SPECIAL EXHIBITS. made direct to Bay Ridge and thence by boat to New York. On 
S. H. Short, vice-pres ident of the Walker Company of Cleve- the r eturn lunch was. served on board the buffet parlor cars, and 

land, O hio , made a personal exhibit of a pioneer electric street-car the party was taken by special steamer from Bay Ridge to New 
motor, with underneath contact, u sed in Denver, Col., in 1885. York. 

The Moore vacuum tube system of lighting was shown in op­
eration in connect ion with a prett ily designed chapel. This sys­
tem of lighti ng is the invention of D. MacFarlan Moore, and 
has now been brought to an advanc'ed state of perfection. The 
color of the light is such that it is invisible in daylight, thus prov­
ing the similarity of the two, and the temperature of the tubes is 
that of the room; that is, it is practically light without heat. The 
current for this exhibit was taken from the street mains of the 
Edison Electric Illuminating Company. 

A model of a third-rail electric system for interurban work was 

Two Westinghouse 12-A 25-h.p. motors were placed on the 
heavy Taunton snow plows of the Milford, Holliston and Spring­
field (Mass.) Railway early in the winter. The superintendent of 
the railway, G. B. Larrabee, reports that during a very severe 
winter, in which the heaviest storms were encountered that have 
occurred for several years, the motors never caused a stoppage nor 
were guilty of a burn-out. During the heaviest storm the motors 
were only normally warm. These motors were of the ordinary 
standard \Vestinghouse type. 
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NEWS OF THE MONTH 

T he Chester T ract ion Company of Ch ester, Pa., has reeently 
devised a set of questions which must be answered by th e person 
endorsing an applicant for work with the l'.0mpany. A mo ng th e 
ques tions are the fo llowin g : "Can you vouch for the applica nt 's 
honesty and truthfulness ? \V hat is hi s reputation in the com­
munity? I s he industrious and reliable? Does he use intox­
ican ts ? Has he ever tended bar ? I s he loud mouthed or pro­
fa ne? Has he ever been p laced under arres t ? What do you know 
of h is associates? Can you recommend him as worthy of the con­
fide nce of th is company and one to whom the care and welfare o f 
its patrons may be safely entrusted? 

T he Bergen County Traction Company of Fort L ee, N. J. , has 
under eonsideration the advisability of equipping it s cars with a 

device for carrying bicycles . 

The Lewiston & Auburn Electric R ailway Company has pur­
chased a n umber of interest in g animals which were used at the 
Sportsmen 's sh ow in Boston. The coll ec tion includes jackals, 
deer, moose and prai r ie dogs, and will be placed in the company' s 
street rai lway park. 

The O maha Street Railway Company of Omaha, Neb., is mak­
ing a nurn ber of changes and aclclitions to its plant in order to 
be prepared to handle the large crowds that are expected at th e 
corning exhibition to be h eld in that city. Six n ew boil er s and 
new engines and generators are being installed in the power 
house. 

T he Chicago City Railway Company, of Chicago, III. , is to 
equip its cars with a new sig n for designat in g the different routes. 
T he sig ns will be made of white celluloid, painted with black let­
ters , and will be set in small fram es on the decks of th e cars. The 
signs are so arranged that the light from the inside of the car wi ll 
sh ine th rough them at night. 

T he Exeter Street Railway Company of Exeter, N . H., has de­
cided to build a casino at the terminus of its line. The buildin g 
will be 210 ft. x ~ ro ft. , practically three stori es in height, and of 
pleasing design. I t will contain a thea tre with seating capacity of 
1,000, a dancing hall that wi ll seat 300, 85 bath dress ing rooms, 
four bowling alleys, a billiard hall, bicycle check room, etc. It is 
expected to have the casino completed by July I. 

The first international electric railway to be operated on the 
Canadian border will probably cross to N ew York State over the 
new steel arch b ri dge now being built over th e Niagara gorge at 
Niagara Falls to replace the upper suspension bridge. It will be 
built by the Niagara Fall s P ark and R iver Railway Company, 
which company has secured a lease of the electric road rights 
acros s the new steel arch , and wi ll run its ca rs across the bridge to 
the New York State side. 

T he Union Traction Com pany of P hiladelphi a, Pa. , has r e­
cently issued an exceedingly attractive souvenir of vVi ll ow Grove 
Park, one of the most popular resorts in the vicinity of that city. 
The book is explanatory of the very many and varied attractions 
of this park and is handsomely illustrated. 

Every car on the Paterson (N. J.) Street Railway that left the 
shed recently was decorated with American flags at each end. Sev­
eral patriotic motormen and conductor s had already arrayed their 
cars with th e national emblem, and then the railway company took 
the matter in hand and supplied fl ags for all the ca rs. 

T he Fair Haven & W es tv ille Street Railway Company of New 
Haven, Conn. , has begun a crusade against the offensive habit of 
expectorating on th e floors of its cars. Conductors have been 
provided with little prin ted slips, and whenever a passenger is de­
tected in violat ion of the rule the conductor quietly hands him 
one of the sli ps. T h e slip reads as fo llows: "Passengers are r e­
spectfully requested to refrain from expectoratin g on the floor of 
the car." I t is th ough t that thi s m ethod wi ll be more effective 
than th e u sual placard, as it calls th e attent ion of the offender 
more forcib ly to the regulation. 

The Cataract P ower & Conduit Company of Buffalo, N. Y., has 
recently published the schedule of rates of charges for electric 
power which it has adopted. These rates have been decided upon 
after receiving the opinion of several electrica l experts an d after 
ca reful investigation. It is the company's aim to furni sh to all who 
m ay des ire to use elec tri c power in Buffalo and vicin ity, the ad­
vantages of cheap power supplied under a definite and absolutely 
invariable schedul e of eharges, so adjusted as to impose upon 
eaeh user a charge equitably proport ioned to the service rendered, 
and to secure to the city of Buffalo as a whole the full advai1-
tages which should r esult from h er proximity to the great water 
power a t N iagara Falls. Th e charge for power will depend upon 
th e ac tual am ount used, as determined by standard metres in­
stall ed by the conduit company upon the premises of the con­
sumer. Th ese meters record the number of electrical unit s which 
are actually taken by th e eonsumer. Th e st;i,1,1dard elec tri cal unit 
of power is th e kilowatt h our, equivalent to about l 1-3 h. p. 
h ours , the charge for power to be determin ed by the record of the 
m eter and by calculation upon th e fo ll owing schedul e: 

No. of units. Hate per unit. 

Not exceeding 1.000 .......... $.0200 

Exceeding. 
1,000 
2,00D 
3,000 
5,000 

10,000 
20.000 
40,000 
80,000 

But not 
E xceeding. 

2,000 
3,000 
5,000 

10.000 
20,000 
40,000 
80,000 

.0200 for 1,(,00 units, and for t4c excess . .. $. 0150 

. 0150 " 2,0110 " " " . 0120 

.0120 " 3,000 .0100 

.0100 " 5,0UO .01180 

. fttJSO " 10,000 .00i5 

.0075 " 20,000 .... 0070 

. 0070 " 40,000 .0006 
.OOGfl " 80,000 .0061 

The fir st funeral ever held on th e lines of th e street railway 
company in O swego, N. Y., occurred on May r r. The casket 
was carri ed from the house to a funeral car, and then the mourn­
ers and friends boarded three oth er cars in waiting. The funeral 
process ion m oved slowly over th e railway line to a point near St. 
Paul's Church, to wh ich the at tendants walked from the cars. After 
th e church se rvice the cars were again boarded and proceeded to 
St. Paul's Cemetery. It is thought th at th e funeral car will Be­
com e a r egular feature of the railway service. 

Th e motorm en and conducto rs of the Brooklyn Heights Rail­
road Company have been supplied with new blue uniforms and 
hats with gold braid. This company h as also adop ted the "ser­
vice stripes" system for its employes. 

It is stated that the Detroit Railway Company has been com­
pelled to reduce the wages of all employees on its lines from 21 

cents an h our to 18 cents, on account of the reduction in the 
gross receipts of th e company during the past year. A strike is 
threaten ed. -----•·•-----

Electricity as Applied to Heavy Electrie R aihoading 

A n interesting lec ture with this title was presented lVIay 26 in 
the auditorium at the E lectrical Exhibi tion, by S. H. Short , of 
the vValker Company. lVIr. Short carefully reviewed the results 
which haYe been secured in h eavy railroad work by electricity as 
a m otiYe power, and the reason s for its substitution for steam in 
different locali ties. The subject of the application of electricity 
to elevated railways, to whi ch l\Ir. Sh ort has during the last two 
o r three years paid a great deal of atten tion, was thoroughly di s­
cussed, and so me particulars were given of the moto r recently de­
signed by h im fo r use o n th e lines of the Brooklyn E levated Rail­
road Company. This motor was illustrated and descr ibed i11 a 
recent issue of the "Street Railway J ournal," and has sh own in 
prac tice to have an effic iency of 92 per cent. 

Mr. Short is a leadin g autho rity on the subj ect covered by the 
lecture, and th e New York E lectr ical Society, under who se au-­
spi ces the lectures were h eld, was especially fo rtunate in securing 
h is services for the occas io n. A n interest ing comm en·tary on the 
advance made in th e desig n of electri c apparatus was afforded at 
th e Exhibition by th e fac t that in o ne part of th e buildin g in 
which th e lecture was g iven was ~h own as an exhibit of the first 
experim ents in electric railroading, one of th e ca rs built and op­
erated by Mr. Short 111 188 5. The lecture was largely attended 
and illustrated by mauy stereopticon views, 
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International News Notes 

The Borough E ng ineer (l\fr. James Bower), of Gateshead 
(Eng.), has issued a repo rt with a map, showing the st reets 
through which th e British E lectric Traction Company has of­
fered to lay lines in aclclition to those n ow· worked by $team trac­
tion, and also the suggestions of the m embers of the committee 
appointed to consider the question. 

At Aberdeen (Scotland) the progress of the T ramways Bill, 
promoted by the Town Council, excites no littl e interest. The 
preamble of the bill has been passed. T he only opposition from 
the citizens was caused by a clause throwing any deficiency of 
income arising from the undertaking onto th e city rate; and thi s 
seems to be fi zzling out. 

• 
Constantinople will h ave to clo with out electri c traction yet 

awhil e, as the Sultan r efu ses t o permit its empl oyment by the 
City Tramways Company. 

The Government h as approved of J oh annesburg Tram Com­
pany extendi ng it s service to the suburbs, and has made arrange­
m ents by which the compa ny will convey m ails from the suburbs 
to the central post office. 

At Birmingham ( Eng. ) th e question of halfpenny stages is 
rai sed, but unl ess electric traction is permitted by the Corpora­
tion instead of the p resent steam h aul age, the Tramways Company 
does not see its way to making the desired change. The company 
has paid 5 per cent di vid end and carried £33, 773 to r eserve, as 
the r esult of last year's working . 

The question of tramways still abso rbs the att ention of the 
Bristol (Eng. ) Corporation , which , before g1v111 g permiss ion to 
the Tramways Company to extend it s system , wish es to fix a date 
for the purchase of the whole un dertakin g, instead of h aving 
to buy portions of th e lin e a t different times, a s it would h ave 
to do as the m atter now stands. A draft agreem ent h as been 
drawn up and will be submitted to th e Council, fixing the date 
at which th e corporati on m ay fir st exercise its power of purchas­
in g the whole o f the company' s undertaking at seventeen years 
from the fir st of May, 1898, or at subse quent pe riods of seven 
years from that elate. Th e introduction of the overhead trolley 
system is al so auth ori zed. It is t o be hoped that the Council 
will adopt thi s agreem ent , as the subj ect h as been debate cl for 
two yea rs. 

The Great Cern a Tramway (vVal es ) ._:_The unopposed bill for the 
constructio n of a tramway from Llandudno up the Great Cerna 
cam e recen tly before the E arl o f Morley, chairman of committees 
of th e House of Lords. The line will be about a mil e in leng th. 
It sta rt s in Church ·walks, L!anduclno, and goes for half a mile 
along the public road to the iron gate , and thence over private 
land to a point close to the old telegraph h ouse. The cost, in­
cluding purchase of land. is estimated at £20,000. and th e share 
capi tal auth ori zed by the bill is £ 25,000. The plans have been 
prepared by A. E . Tayl o r, of Chester, and the preamble was 
proved by W. J ohnson , solicito r to the company. Clauses to give 
effect to an ag reement with Lord Mostyn, whereby the lord 
withdrew hi s opposition, were submitted. The bill passed the 
L ords, and on A pril 5 complied with standing orders, and was 
sen t for second reading in th e House oi Commons. 

Cabl e Tram s for L eith.- A scheme is before the T own Council. 
Mr. Colam , C. E., wh o was call ed in to advise, has submitted a 
report on the construction and equipment of the necessary works. 
The total cost of th e conversion of the tramway lines and their 
equipment , with all necessary pits and machinery, is estimated 
at about £ 45,000- that is, assuming that new rail s and granite 
se ts would be r equired through out. 

A t Live rpool great interest is manifested in the new electric 
tram system now under di scussion. The work will be commenced 
shortly, but so far the only contracts g iven have been for bond-

ing, poles and overhead wire, which have been placed with Rob­
ert W. Blackwell , London and Liverpo ol. 

Plymouth (Eng .) has in prospect a partial prov1s1on of electric 
tramways on the overhead system. Th e Mayor has just laid the 
foundation stone o f the municipal station , from which elect ric en­
ergy will be furni shed both for lighting and traction. The Cor­
poration h opes some clay to t~ke over the tramways; meawhile 
it wants the company to pay a percentage of profits as "way­
leave." Seventeen years h ence is when the Corporation can buy • 
the system. but the company says it cannot pay way-leave unless 
it ge ts a longer lease. 

The- Vienna Tramway Company's business, which two years 
ago was a source of anxiety, has been prudently transferred to the 
syndicate of the German Bank. R ecently the shares h ave fluc­
tuated considerably, but Dr. Luegar has returned, and it must 
soon be known what solution of the tramway question Vienna 
will adopt. Electric traction is seriously contemplated. Doubt­
less thi s is due to the large expansion in working expenses, mainly 
dpe to sh o rter hours of work and increased wages. It is esti­
mated that the provisional expenditure in connection with the 
substitution of elect ri c for horse traction will amount to 600,000 
florins. 

The Costa Rica Electric Light & Traction Company has been 
formed with a capital of £260,000, composed of £130,000 in ordi­
nary shares of £ I each , all of which are taken by vendor, and 
£130,000 in 5 per cent first debentures issued in bonds of £50 and 
£ roo each, at 90 per cent. The br_okers are Messrs. Leonard, 
Clow & Company, London. 

At last the Bristol Corporation has decided, by 36 votes to 30, 
to allow the extensions and electrical power bills to proceed and 
have withdrawn th eir oppos ition, excepting as to the proposed 
fares. The tramways company is co11.tent to run the risk of Par­
liament increas in g instead of r educin g the fares. There is a pro­
vision by which the Board of Trade can revise tramway fares if 
the dividends ri se above a certain limit. Bristol can confidently 
expect a fairly compl ete system of electric trams within about 
two years' tim e. The company has purchased extensive premises 
and orders for the plant, etc., will be placed forti~with. 

A Handsome Catalogue 

The J ohn so n Company, of Lorain, 0., has recently published 
it s catalogue for 1898, entitl ed Catalogue No. 1 I. It contains sec­
tions of the company's standard types of rails, fine half tone views 
of it s different forms of special work and special appliances, such 
as transfe r tables, derailing switches, etc. Views are also given 
of the Dupont truck. The catalogue is very handsomely printed. 

The Coming Electric Light Convention 

The National E lectric Light Assoc iation will h old its twentv­
first annual convention at Chi cago, Ill., during June 7, 8 and ·9, 
1898. The m embership of thi s association includes the leaders 
in the central station field and the attendance at the 
convention comprises, in addition, a full representation of 
the manufacturing and supply interests, as well as a large num­
ber of engineers and electricians , attracted by the programme of 
technical papers. These papers will be unusually interesting 1his 
year, and very va luable discussions are expected. An exhibition 
of electric light apparatus wifl also be held. 

Change in the Time of Meeting of Pennsylvania Street 
Railway Association 

The A merican Street Railway Association having selected Sep­
tember 7 and 9 as the time for its annual meeting, which would be 
the regular time for the convention of the Pennsylvania Street 
Railway Association, the latter assoc iation, in order to avoid 
a conflict in dates, has changed the time for its meeting to Octo­
ber rg and 20. 
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The G. E. St-B. Motor 

The General Electric Company announces the development oi 
a railway motor especially adaptecl for medi1.1m heavy railway 
work, under th e cl es ig na tion of th e G, E, 51-R It is the outcom e 
of a series of exhaustive tests on cars and locomotives with heavy 
trains propell ecl by elec tric motor s on steam train schedul es, a ncl 
the complete and reliable data thus obtained has been used to 
determine the best form o f con structi o n necessary to meet the 
requirements, 

This motor has been especia ll y desig ned for high speed 
suburban and elevatecl railway work It has a capacity of 80 h,p. 
based on a ratin g of 75 deg, C, ri se in temperature of the windings 
above that of the surroundin g atmosph ere aft er one hour's run at 
rated load, A doubl e G, E, 51 -B m otor eq uipm ent , with th e gea r 

FRONT VIEW OF MOTOR-CASE CLOSE:.D 

ratio of 2,27 will pro- el a loaded 20- ton car at a maximum s;; eed 
of 26 mil es an hour on a level track, Higher or lower gear ratios 
may be used fo r d ifferent speeds; that is, with the speed reduced 
o ne-half, the m otor s will hancl le a car o r train twi ce the weight 

MOTOR WITH ARMATURE DROPPED FOR REMOVING 

The fram e of thi s motor is of cast steel made in two bowl­
shaped halves bolted together, It completely protects the work­
ing parts of the motor from mechanical injury and the action of 
water or dust Th e upper casting has a large opening to allow 
of the inspection of the commutator and brush holders, and the 
replacement of the brushes. This is covered with a dust-proof 
cover plate, easily removed by turning a cam-locking device. A 
hand hole, also fitt ed with a weather-proof cover plate, let into 
the lower frame at the commutator end , facilitates the removal of 
any foreign substance in the bottom of the motor, 

The motor has four laminated pole pieces with projections sup-

porting the co il s which are sli pped over them. They are secured 
by bolts passing through th e frame and fastened with nuts on the 
outside, Th e bea rin g s have been g iven ample proportions to 
insure good lubrication an d lo ng li fe, Th e upper support of the 
linin gs of th e a rm ature bearin g is part of the upper half of th e 
m o tor fra me ; th e lower support is a cap bolted tn the upper sup­
port. The armature can thu s be h eld in the upper half of the motor, 
whil e the lower half only is lowered, To r emove the armature 
it may be lowered with the lower half. The cored recess between 
the inn er ends o f th e linin g and the motor fr am e is occupied by 

MOTOR WITH LOWER HALF OF CASE DROPPED FOR INSPECTING 

a combination thrust collar and oil guard, an open space at the 
bottom being left to g ive fr ee o utlet to oil or grease, With this 
constructio n it is impossib le fo r oil or g rease to work its way into 
the moto r or come into contact with the windings, The upper 
supports of the linings a re provided with large grease boxes, 
and the lo wer are cored, leavi n g- a recess for the oi L Felt wicks 
or wipers come in contact with th e shaft through open ings in 
th e linin g, and co nvey a continuous supply of oi l to it Th e lin ­
ings of th e armature bearings are cyl indrical in fo rm , made of 
cast iron and babb itted, ancl a re held in place by dowel s in the 
lower support. Th e axle-bearing linings a re held in place by 
the upper and lower halves of the fram e, exten din g back and 
enveloping the c::i r axle. Th e_v are made of composite-be;irin::; 
metal lubricated by oi ly waste held in an oil well and pressed 
again 3t the outsi de of the axle by ::i leaf sprin!?;, Th e dimrnsions 

REAR VIEW OF MOTOR-CASE CLOSED 

of the armature be:i rin g arc, commutator end, 6¼ in s. x J in s.; 
pinion end, 9½ in s, x 3¼ in s, The ax le bea rin gs are 9 in s. lo ng, 
with diameter corresponding to the size of the axle, 

Th e field coil s are of copper ril>bon wound on metal spools and 
insulated between turn s with as bestos. Th e co il s are thoroughly 
in sul ated from th e spools with specially prepared mica, canvas 
cloth and press board, After th e windin gs are in place the can­
vas is brought over and sewed, completely inclosing and pro­
tecting the coil. The whol e is th en g iven a heavy coating of 
weath er-proof insulating compound. F or convenience in car 
wiring, and to facilitate o penin g o f th e m otors, the connections 
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betwei:! n the upper a nd lower fi elds are made on the o utside of th e 
m oto r, and both fi eld and armature leads are brought out at the 
fro nt. 

The armatu re is of the iro n-clad, h oll ow-co re type 16 ins. in 
diameter and rn½ in s. long . The core is built up of well -a nn ealed 
hmiua tions p r0 ,·ic! C' d wi th ven tilatin g d11ct,:; , :is in th e :: rmature of 
the G. F. fa ilway generato rs, the laminat ions l)ei11 g assembl ed 
directly on the sh aft and not on a sepa rate :=-p ider . T he c•J re has 
thirty-seven slots, (-ach slot containin g th ree in sulated coils la i<l 
together in one co mp :1.ct unit. This gives the ar mature thirty­
seven oets o f coils with III leads, co rrespondin g to the m1111ber of 
ba rs in the commuta tor. A ll co ils are form ed and insulated befo re 
applicatio n to th e core, the small number facilitat ing repairs. 
whil e the m eth od of groupin g them permits the use o f '3ubstantial 
insulation. This is of th e high ~st g rade, and shi pment o f ar ma -, 
tures p oorly insulated is p reven ted by g ivin g each a thorough 
test with 2500 volts alt ernati ng . 

T he pi nion is m ade o f cas t steel with m achin e- cut t s'c th , a i; d 
bored fo r a taper fi t o n the a rmature shaft. Hoth gea rs a nd pin ­
ions are made at the General E lectri c Company' s gear plant a t 
Lynn. 

T h e co mmutator is II ¾ ins. in diam eter , with I I I segm ents built 
up with alternat ing laye rs o f m ica insulat ion :i n cl securely clarnpc<l 
on a malleable iron shell. T he segments are o f th e best hard ­
draw n copper 6¼ in s. lo ng with a wear ing depth of I in . Th e 
m ica cone in sulations used in a ssembling the commutator are 
built up a nd compressed in to rnoulcl s, making th em hard and 
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the main track and the aux iliary track, are shown in the accom­
panyin g eng raving. Th e two tracks are firmly bolted together 
eve ry 4 ft. with cast iron fill ers o r spacing blocks, which bind 
the two rail s together, and the rail s ar e spiked o n the outside. 
The fr ogs crossing th e main track are elevated o n a curve suffi­
cient to allow the ca rs to pass over th e m ain track while running 
o n the curve, thus g ivin g the cont inuous ser vice r equired on the 
m ain track . 

This piece o f special work was supplied by the New York 
Switch and Cross ing Company, of H oboken, N. J., and is made 
through out of 9-in. ra il with chrome steel centers, and bound to­
geth er with cast iron. It is the intention of the ra ilway company 
to co ntinue thi s system of curves sh own to th e extent o f six more. 
To allow fo r this exten sion, th e last switch, mate and frog are 
so arranged that the additio nal curves can be placed in pos ition 
witho ut r em oving any of the present work. 

-----•·•-----
Correspondence School of Electrical Instruction 

Th e El ectrical Engin eer Institute of Correspondence has re­
cently been incorpo rated, with J oseph W etzler as pres ident, T. 
Commerfo rd Ma rtin as vice-president , and H. A. Strauss as sec­
r etary and general m anager , to g1ve instruction in electrical eng i­
neering by correspondence. The sch ool has an excellent corps 
of instructo rs and is o rganized to teach all branches of electri cal 
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LARGE PIECE OF SPECIAL WORK-BROOKLYN , N. Y. 

compact, and th e m ica between the segments is especially selected 
with a vie w of g ivin g it a deg ree of h ardn ess that will mak e it 
wea r evenly with th e copper segments. T o insure perfect insu­
lat ion, every commutator is tested with 500 volts direct current 
between adjacent seg m ents, a nd 5000 volts alte rnatin g b etween 
the segments and the sh ell. 

T he brush holders are of cast b rass, a nd each is arranged to 
hold two carbon brush es which slide in fi nished ways and are 
p ressed agai nst the com mutator by independent p ressure fin ge rs, 
g1vm g a unifo rm ·pressure th rough out the whole working 
length of th e b rush es. The brush h olders ar e o ff-set ¼ in . 
to prevent th e wearing of g rooves in th e commutator, and are 
clamped to a ,veil -seasoned hard-wood yok e fill ed with moisture­
proof compound b olted to the top magnet frame and easily re­
m ovabl e through th e opening over the commutato r. 

Mounted on 33-irr. wheels the clearan ce between the bottom of 
the frame and rail s is 3 ins. That between the bottom of th e 
gear case and rai l is 4 ins. 

A Large Piece of Special Work 

An interesting piece of special work h as recently been laid by 
the Co ney I sland & Brooklyn R ailroad Com pany, of Brooklyn, 
N. Y., at the entrance to its Franklin A venue car h ouse on Frank­
lin Avenue, near B ergen Street. It was the desire of the company 
to have the main line unbroken except at one switch , so that the 
track h as been gauntleted for sixteen curves leading into the 
car house. A plan of th e wh ole work, as well as a section of 

eng in eering t o those wh ose tim e an d circum stances will no t per­
m it their a ttendance a t a reg ular unive rsity. The school will be 
un de r the imm ediate directio n of th e publi sher s of the "Electrical 
E ng ineer," which is suffic ient guarantee of th e thoroughness and 
desirability of th e instruction g iven. 

Electric Railway at Algiers 

A n ew electri c railway at A lg iers, in stall ed by the French 
Thomson-Housto n Com pany, was put in operati on during A pril. 
The system has a leng th o f 7.3 k.ms., and extends through the 
m ain po rtions of th e city. The lin e has a number of steep g rades 
and sharp curyes . There are eighteen sing le- deck m otor cars, 
with fo rty places each- t en fir st -class and ten second-class within 
th e ca r and twenty on the platfo rm s. The cars are equipped 
with General E lectric No. 53 m otors. The gage 1s 1.055 m. 

The power statio n has a capacity of 700 h.p. , and contains thr,ee 
tubular boil er s, with 21 3 sq.m. of h eating surface, and each able 
to produce 2500 k.g. of steam per h our. The eng ines are of the 
Creusot- Corli ss type. They run condensing, have a capacity of 
350 h .p. each, and operate at 65 r.p.m. They are two in number 
and each is b elted to a 200 !cw. M. P. generator. 

A car on the electric line of the Seattle (Wash.) & Rainey 
Beach Railway was held up on the night of April 30 by three 
m asked m en, and the crew and sixteen passengers were relieved 
of about $150 in cash and six or seven watches. 
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New Steam Separators 

The Hoppes Manufacturing Company, of Spring fi eld, 0., has 
placed upon the market a new separator having several points 
of interest. As shown in the accompanying cuts, these separa­
tors are made for either vertical or hori zontal pipes, and the prin­
ciple empl oyed in each is essentially the sam e. 

Th e obj ec t of th e des igner of this separator h as been to secure 
as g reat effici ency as poss ibl e in th e separation of th e entrained 
water from the steam with th e least poss ible obst ructi on to th e 
flow. vVith this objec t in view, an effort has been made to keep 
th e interio r of the separato r as smooth as possible , and all sharp 
corners o r depending ledges have been avoi ded, as th ese not only 
add fri ction, but , worst of all, th e entrainm ent would be blown 
from th em by th e force of th e current sprayed into the steam 
and add saturation. 

As will be see n, the steam inlet g raclnally enl arges into a steam 
chamber of ten tim es the area of the pipe, and is then g rad ually 
reduced to the o ri ginal area. No baffl e plates or other obstruc­
tions a re empl oyed and the steam is not required to take on any 
centrifu gal, zigzag or other to rtuo us moti o ns in its passage 
throu gh the separator. 

Th e prin cipal feat ure of th.i s separator, h owever , is the intercep­
tion of th e entrainm ent by gutters which are kept partially fill ed 
with water. It has been fo und th at by keepin g these gutter s or 
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The American Railjoint 

For years past railroads have been looki ng for somethin g in 
the way of a joint that would di spense with the use of bolts, nuts, 
etc. Thi s has been th e case more parti cularly with the street 
railway systems of the country. About six years ago the joints 
now manuf~ctured by the A merican R ail -J oint & Manufactur­
ing Company were fir st introdu ced on the Tol edo stree t railway 
system, and th ey have been in constant use th ere ever since, giv­
ing good satisfaction. Th ey are also in use in other vVestern 
c1t1cs. During the past winter som e improvements have been 
made in the joint, which are illu straterl in the accompanying en ­
g rav ing, which represents a joint on a 9-in. g irder rail. 

These joints are made of the highest grade of malleabl e iron. 
and are of two parts o nly , which are driven up and locked to­
gether on what is known as the we<l ge prin ciple. A and B rep­
resent th e locking device, the taper bein g ;Vs in. to th e foot. Thi s 
enables the joint to clamp the rail both at the top and bo ttom 
very firmly , and pract ically does away with all friction. At E the 
plates are ground so as to make a perfect fit to the hall of the ra il. 

These joints are usuall y 8 ins. o r IO ins. in leng th, but can of 
course be made any leng th desired. In width they are always 
double the width of th e base of the rail. This feature, it i'l 
claimed, is not found in any oth er joint made. Th e joints are 
made with o r without chairs and to fit any desc ripti on of rail. 

A new feature whil"11 h as been introduced this sea­
son is the bonding of the joint , as shown at D. The 
joint is cored to a, lmit of a bar of copper 4 ins. in 
length, 1 in. wide all(l ,'{ in. thick on both sides of 
the base of the rail. These bars of copper h ave a c011-
tact of 4 ins. x 2 ins. on each encl of the rail , being 
of about the carry ing capacity of three ordinary No. 
0000 copper bonds. The cost of these bonrls is about 
IO cents per joint , weighing as they do only ahout 
2-3 lb. to the joint. This bond h as been r eported up­
on favoralJly by a number of electri c rai lway 

VERTICAL TYPE OF SEPARATOR HORIZONTAL TYPE OF SEPARATOR NEW TYPE OF RAIL JOINT 

channels thus partially filled all the entrained water or oil is effect• 
ually cut off, the channels being arranged to guard both the inlet 
and outlet. The excess entrainment caught by the gutters is car­
ried to the bottom of the separator by a small pipe or pipes, as 
shown in the cut. 

In the vertical separator the steam enters at the top, and ali 
the entrainment following the interior surface will pass along 
the surface to the bottom of the separator and be intercepted by 
th e water at the bottom. The water or oi l in the steam which is 
not following the surface will strike the exteri or of the cone in 
th e top and spreading over it s surfaces will be caught by the gut­
ter at th e bottom of the cone and be ca rri ed to the bottom of the 
separator by a pipe provided for that purpose. In the ho ri zontal 
type th e steam may enter at eith er side, both being al ike. As the 
steam enters it passes one of the gutters, and as it ascends on the 
other side it passes the other. A ll entrainment is caught by the 
gutters and carried to the bottom of the separator, from which it 
is trapped in the usual manner. Thi s company also manufactures 
separators and receive rs of large dimensions built on th e sam e 
plan as the separator. It also manufactures o il eliminators and 
grease extractors for exhaust steam. All separators for pipes 
above 8 ins. are made from flange steel, as are also the combined 
separators and receivers. 

The postal authorities h ave decid ed to use th e Haverhill & 
A mesbury Street Railroad to carry the U nited States mail s be­
tween Haverhill and Salisbury Beach. 

engineers and is bein g put in on several roads. The copper, when 
in the jo int, is entirely surrounded by the mall eabl e iron, and no 
water or moi sture of any kind can get to it . 

Electric Locomotive Truck 

Th e Paris, Lyons & Mediterranean R ail road, one of the im­
portant trunk lin es of France, has recently had built a double truck 
trunk line electri c car for experimental purposes in connect ion 
with th e proposed electric equipment o f part of the lin e of that 
company. Th e car weighs complete about 96,000 lbs., and will be 
furni shed with suffici ent power to draw several other cars in a 
train. The car body is bein g built in France, and only a few de­
tail s are at hand in regard to it. The floor fram e is of chann el 
bars. It is 36 ft. 9 ins. long a nd 6 ft. 9 ins. wide. Th e chann els 
are about IO ins. deep. Th e ca r will be m ounted o n a pair of 
Brill perfect trucks, No. 27. Ow in g to the fact that the car will 
be required to draw a number of other cars, th e work put upon 
these trucks will be of two kinds. The fir st is that of the loco­
m oti ve. The second is that of a railway carriage. 

To meet the requirem ent s of the locom otive alone the trucks 
are built in the m ost substantial mann er. Th e side fr ames, which 
also fo rm th e jaws for the journal boxes, are mass ive fo rgings 
nearly as large as the bars of a locomotive fram e. Th ey are 
deeper but not as thick , and are handsome pieces of blacksmith"s 
work. 
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T he end pieces of the fr ame are T- irons carri ed by pal m s 
worked upon the side pieces. The seat in these palms are fin ­
ished and the holes a re r eam ed fo r taper bolts. L ocomotive prac­
tice is followed in const ructing th ese truck s, and wh erever bolts 
a re used they are m ade taper and th e holes ar e r eam ed. Th e 
swing bolster is h eld between a pair of an gle iro n transoms which 
a re bolted to the side fram es o f the truck. Th e ends of th e ang le 
are cut out and bent so as to fo rm brackets fo r th e purpose . The 
wh eels are o f unusual size, being 45 in s. in d iamete r. Th ey are 
of cast iron and a re m ounted upon axles 7 ft. 6 ins. long a nd 5 
ins. in diam eter at the wheel fit. The journals a re 4¼ by 8 ins. 

Each truck is furni shed with a pa ir of 150-h. p. moto rs, thus 
g iving th e ca r 600 h.p. , quite as much as an o rdinary locom otive, 
and fro m a practical po in t much m ore, sin ce it s m ethod of appli­
catio n is much m ore advan tageous. Th e trucks weigh I 1,080 lbs. 
each: the m oto rs 10,000 lbs. per pair, and the car body 24,000 lbs. 
Thi s brings th e we igh t with out passengers up to a little m ore 
th an 66,ooo lbs. L ead or iron ballast will be used to get the 
required load of 96,000 lbs. 

As th e ca r will carry passenger s, ease of riding was considered 
o f the utm ost importance. I n the p roducti on of an easy ridin g­
carriage the init ial step was the int roduction of journal springs 
over the b oxes . The first advantage of thi s is the r eductio n of the 
weight n ot car ri ed by springs, which no w consis ts o f wheels, 
axles and boxes only. Th e heavy equalizer , instead of r es tin g di ­
rec tly on th e boxes, is ca rri ed by' th e o pen links, in whi ch anoth er 
set of springs are introduced. The latter have the sam e capac ity 
as those o n the journal boxes and have a double functi o n, cush ­
io ning the equali zin g m ovement where th e wh eel ri ses and cush­
io nin g th e swin g motion when the truck m oves sidewise. This 

ELECTRIC LOCOMOTIVE TRUCK 

preven ts that sudden unpleasant jerk always felt when the ordi ­
nary truck ente rs a curve even at a slow speed. 

The equali zin g bar fo rms a part of th e swin g m otio n and is 
firmly att ached a t it s center to th e spring plank. Th e links by 
which it is ca rri ed are att ach ed to th e wheel piece a sh ort di stance 
from the centers o f the journal boxes. Th e hang in g of these links 
is peculiar. I t consists of a large bar ca rryin g a spring seat upon 
the lower end , whil e the upper post terminates in a square head 
under which a ball o r h emisph ere is fini shed formin g with a 
hemispherical cup in the solid fra m e a ball and socket jo int. The 
ho le benea th is made suffic iently large to allow the bar th e re­
quired swin g . This constructi o n g ives an extra long link, as no 
room is taken up by the hinge. 

U pon the sprin g plank there ar e two sets of tri ple ellipti cs . 
Q uadruple springs would have been pr eferabl e, but in thi s case 
the cont ract limited th e wh eel base to 6 ft., and there was o nly 
room for th e triple springs. The constructi on g ives a vert ical 
elast icity at least o ne-third g reater than that obtained with the 
l\1. C. B . standard fo ur-wheel truck with the same load carrying 
power. 

Stated another way, it m eans that a wheel must rise 50 per 
cent higher or fall 50 pe r cent lower in o rder to m ove the body 
of th e car the same distance as in the ordinary passenger truck. 

The stead iness of these t rucks under th e action of the brakes 
is a valuable feature which rail road m en will appreciate. On ac­
coun t of the changed r ela tionshi ps between th e bearing po ints, 
and the suspension of the equali ze rs a t th e end s with the weight 
actually cen tral, these trucks do not t ilt under the action o f the 
brakes, no matter how hard they may be applied. The brake 
riggin g is, of course, much less sensitive to wear than in the com­
mo n truck. Thi s feat ure also un der some circumstances reduces 
the liability to skidding. 

As shown in th e engravi ng, thi s truck is substantially the form 
of " P erfect" truck wh ich the Brill Company recommend for pas­
senger service on steam roads. It is fi tt ed with th e M. C. B. 

standard box and in other respects would conform to the standard. 
The brake rigging is nearly the same as that used on heavy steam 
car work. The brake beam in this case is a heavy flat bar, trussed 
for streng th, but the brake hangers, springs, straps, etc., are I ike 
those used on steam road trucks. It should be noted that the 
double brake rod shown in the cut is a feature introduced for the 
purpose o f clearing the motors, which come up very high. The 
brake levers could not be inc.lined because the French guard 
rail s ar e high and fill the whole space between the rails except 
a small openin g in th e cent er , which was the only place for the 
lower rod. By using pipe the double rod wa s made quite light. 

New Plastic Rail Bond 

A new type of the "Plastic" rail bond for rebonding old T or 
g irder rail s has recently been devised by Harold P. Brown, of 
New Y ork. This bond is easily applied and will not break nor 
corrod e. It is al so well adapted for new rail s whose section is 
not suitable fo r the standard ' ' Plastic" bond. The bond is in-• 
stalled in the following manner: N ear the end of each rail. a 
hole ¾ to 7,g im. in diameter is bored diagonally downward 
through th e bottom of the angle plate, and into but not through 
th e base of the rail. The drill des igned for thi s purpose has a 
po int with a very obtuse an g le, and as it penetrates the lower 
surface o f the plate it carries down a burr into the upper surface 
o f th e rail. As the hole progresses in depth, a part of this burr 
is crowded back into the layer o f rust between the two s ted 
surfaces , fo rming a teles cope jo int whi ch is perfectly smooth on 
the in side. 

NEW PLASTIC RAIL BOND 

Th e drill is wet with a solution of soda and water instead of 
o il, so as to prevent the trouble which som etimes follow s the use 
of an in sula ting fluid on a m etal contact surface. The hole is 
a malgamated by wetting th e surfaces, dropping in a small piece of 
the E dison solid alloy, and rubbing it around with a pointed piece 
of hard wood. This instantly makes a layer of bright silveriug, 
which will not rust, no r will it permit the steel below it to rust. 

T o furth er seal th e crack between the angle plate and the rail, 
an amalgamated co pper tube is driven in. The hole is then partly 
fill ed with the plastic alloy, which adheres to the silvered sur­
fa ce of the steel and form s a conducting path of very low resist­
ance between the rail and the angle plate. An amalgamated c,:ip­
per plug, T shaped in section, seals the hole and completes the 
circuit htween the rail and angle plate by dipping into the plastic 
all oy. The angle plate may move Ys of an inch in any direction 
with o ut shearing the lower end of plug, and merely bends the 
top o f th e copper tube without breaking it. Even if the tube 
should be broken and a portion of the plastic alloy escape, there 
wo uld be enough held in the hole in rail base to mamtam a per­
fect contact. The plug has a fil)er near the top, into which a 
part of the surface of the rail is forced by a hammer blow on a 
blunt chisel. 

It is stated that a complete joint formed by one pair of % in. 
holes in the angle plate has four times the conductivity of a No. 
0000 copper bond. With one pair of ¼ in. holes, the conductiv­
ity is said to be double that of the % in. hole. As the plastic 
alloy remains soft , no harm can result from the slight motion of 
ra il and angle plate as cars pass over. For rebonding girder rails 
with angle plates that are wide on top, the hole is bored through 
the tram of the rail into the top of the angle plate. The details of 
the new bond are well shown in the accompanying illustration. 

-----•·•-----The San Mateo Electric Railway of San Mateo, Cal., has an-
nounced the winners in its semi-annual merit contest. Five motor­
men received $ro apiece and five conductors $5 apiece. 
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New Geared Air Brake. 

The Standard Air Brake Company has been working for some 
time past on an improved ax le-driven air brake for street cars, the 
chief feature of which is that the compressor is in operation only 
such a part of the time as is r equir ed for act ual compression. The 
system maintains the air pressure required and automatically 
causes the air compressor to start a nd stop when the minimum 
or maximum pressure is reached. 
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di scharge valves are in th e cylind er body a nd have removabl e 
seats to facil itate r epairs. Th e suction and d ischarge por ts are 
cored to o ne inl et and one outlet respectively, making only one 
conn ec tion for the suction and one for the di scharge. This con­
structi on renders the pump easy of access, as no pipe conn ections 
have to be di ~turbed in examinin g o r cleanin g. U nder th e suction 
valves are m eans for li ft in g them by exhaust air just before the 
o perating mechani sm throws th e clutch into engagement, thu s re­
li eving the latter at that in stant of any load, so th e strain on the 

I 
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I 
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FIG. 1.-PLAN AND SIDE ELEVATION OF AIR BRAKE EQUIPMENT 

The driving mechanism consists of a split gear fastened to the 
car axle. This gear is in mesh with another gear, which runs free 
on the pump shaft and also forms one member of a friction clutch. 
The latter consists of a series of plates, half of which, being the 
drivers, rotate with the clutch gear, but are free on the shaft, 
while the other half, placed alternately between the drivers, rotate 
with the pump shaft. When the pressure is applied the plates are 

FIG. 2.-SECTION AND SIDE ELEVATION OF PUMP 

forced to,gether, causing the pump shaft to rotate, but without 
sta rting shock. The pressure is appli ed by the governor by means 
of a shipper, yoke and collar on th e shaft. The casing is dust­
proof, and contains all the above driving parts except the pump 
and governor, which are rigidly bolted to it. All parts run in oil. 

The pump, Fig. 2, is double acting, having a piston cast h oll ow 
and in one piece, within which is the crank, crank brass and ways. 
The bearings, subject to the thrust of the piston, are inside and 
quite beyond the reach of dust to cut them out. The suction and 

clutch when thrown in contact is practically n othing. 
The governor, Fig. 3, con sists of two cylinders of different 

diameter in one casting, fitt ed with two pistons, the larger piston 
and cylinder being twice the area of the small er. In the center 
is attach ed the sh1pning leve r for operating the clutch. 

Above, and bolted to the large r cylinder, is th e valve chamber 

FIG . 3.-GOVERNOR 

of the governor proper. which controls th e ai r to th e larger cylin­
der of the operator. With in the valve chamber is a brass slide 
valve at tached to a hollow valve stem, one e1~d of which is a pi s­
ton, against which the air pressure in th e ch 2. mber acts in over­
coming th e pressure of sprin g within th e holl ow valve stem. 

Th e air pressure is always in the smaller cylinder, which h olds 
th e clutch in contact, and is also at all tim es in the val ve chamber 
acting on the pi ston against th e spring. When the air pressure 
reaches a predetermin ed maximum pressure it overcom es the r<" 
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sistancc of the spring and m oves the hollow valve stem, which 
draws with it the slide va lve, opening a port which permits the 
ai r from the valve chamber to enter the larger cylinder , which, 
being twice the area of the smaller one, fo rces the shipping lever 
in the opposite direction, consequently di sengaging th e friction 
clutch, and the pump remains at rest. When the air pressure 
drops to a predetermined minimum pressure the air in the valve 
chamber or the governor has not pressure enough on the piston 

FIG. 4.-0PERATING VALVE 

on the h ollow valve stem to resist the force of the spring, conse­
quently it moves back in the opposite direction, drawing the slide 
valve with it until it opens the port from the large cylinder to the 
exhaust. The a ir pressure which h eld the clutch out of engage­
m ent is released, and since the a ir pressure is always on the 
small er cylinder thi s throws the clutch into engagem ent again, 
through the shipper lever , and the pump rech arges the reservoir 
to maximum pressure. 

The rese rvoir is of the cold weld type, of a suitable size to fulfill 
the requirem ents of the se rvice. The brake cylinder is the o rdi­
nary h ollow spindle type, attached to the floating lever. The lever­
ages on a car arc not changed, and the hand brake can be used 
just the sam e as though no air brake were on the car. 

The operating valve is bolted to the brake cylinder head, which 
obviates all p ip ing for thi s purpose. F ormerly it was the custom 
to place an operating valve on each platform, which required two 
lines of pipe the wh ole length of the ear. In the present m ethod 
not only is the expense less, but the danger from leaky pipe con­
nec tions is entirely obviated. There a re three port s under the 
slide valve, a small port for se rvice stops, a large port fo r em er­
gency appli cation of the brakes and an exhaust port. The ex­
haust from the brake cylinder therefore perform s two fun ct ions. 

The platform equipm ent co nsists of a ¾-in. cold-rolled iron 
staff, within a piece of r-in . iro n pipe, supported by the dashrail , 
in a convenient place and height fo r the m otorman. O n top is a 
pressure gage and immediately under it is the handle by which 
the motorman manipulates the operating valve. This handle 
m oves altogeth er through an a rc of 180 degrees, and the m ove­
ment is conveyed to the operating va lves by m eans of a rod, 
chain and bell -crank lever under the floor of the car. By a move­
ment of 90 deg. the se rvice port is opened, 170 deg. emergency. 

Special attention is called to the fact that the compressor is in 
operation only a very small percentage of the car mileage. In 
Jersey City and Brooklyn, whil e in the city limits, it is in opera­
t ion less than one-quarter of the time. A good idea of the time 
the compressor is in operation in interurban traffi c is g iven on 
the Consolidated Traction Company's lin e between J ersey City 
and Newark, known as the " Plank R oad." Between the two 
cities a distance of about five mil es, ve ry few stops are made, 
about six, so tha t in 25,000 ft. the compressor is in operation a 
distance not exceeding 400 ft. 

----------Patent Decision on Motor Suspension 

A decision was rendered last month in the United States Circuit 
Court of Appeals for the Sernncl Circuit in the case of the 
Sprague E lectric Railway & Motor Company vs. the Union Rail­
way Company and vValker Company. The appeal was from a 
decree of the Circuit Court fo r the Southern District of New 
York, which adjudged that the defendants had infringed claims 
2, 6 and 9 of letters patent No. 324,892, dated Aug. 25, 1885, and 
issued to Frank J. Sprague for an improved electric railway 
motor. The th ree claims which it was claimed had been infringed 
are as follows: 

2. The combination of a wheeled vehicle and a n e lectro-dynamic 
m'O't'<>r mounted upon and propelling the same, the field-niagnet of 

s'aid moto r b eing sleeved upon a n axle o f th·e v ehicle at on e e_nd, 
a nd s upported by fl exible connections from the body of the v ehicle 
a t the oth er end, substantially as set forth. 

6. The combination, with a wheeled v ehicle, supported upon its 
axles by s prings, of a n electro-dyna mic motor . fj exibly s upported 
fro m •su ch v ehicle, a nd centered upon the drivmg-axle thereo f, 
subsita nti a lly as set f'orth. 

9. The combina•tion, wi,th a wheei'ed v ehicle, of a n electro-dy­
namic motor c ent er ed upo n the driving-axle it h er eo f aJt on e end, a 
spring-support for t h a t end of th e mo tor from the truck_ o~ body 
of v ehicl'e, a nd r elieving axle wholly or pa rtly of dead-weight, and 
a sprin g suppo rt for the oith er end of motor from the truck or body 
of v ehi cle , substanltia lly as se t forth. 

The opinion which was rendered by Judge Shipman was that 
the fir st two claims were infringed by the defendants, but that 
the last was not infringed. ------------

Patent Decision on Controllers 

Judge T ownsend, in the Circuit Court for the District of Con­
necticut, rendered a decision last month in the case of the Electric 
Car Company of America vs. The Hartford and West Hartford 
Railroad Company et al., infringement being alleged of patent 
No. 393,32.3. The owners of this patent are the General Electric 
Company. The patent in question covers not the broad subject of 
series parallel control, but, in changing the circuit connections of 
the controlling switch, the automatic introduction into t!ie circuit 
of "dead" auxiliary resistan ces. Then when the new connection 
has been effected, the g radual and automatic cutting out the 
resistance. The function of thi s resistance is to reduce the cur­
rent flowin g so that at the time of making a change in the motor 
connections the current is small compared with what it would be 
if these resistances were not inserted. 

Of the several claims in the patent upon which suit was brought 
seven were declared not infringed and two as infrin ged. 

Electric Railway Equipment in Mexico and Lisbon 

W. B. R o mmel, en gineer of Wernher, Beit & Company, of 
L ondon, has been spending a short time in New Y ork during the 
past month, perfecting plans for the electrical equipment of a sec­
t ion of the street railway system of Mexico, which is owned by 
the company of which h e is the engineer. This is the system of 
which II. P. Bradford was recently appointed general m anager to 
take the place of T. H. McLean, who h as reeently res igned. 

The amount of track to be equipped at prese nt is 26 miles, ex­
tending over about 15 mil es of road. The line is the most im­
portant of those owned by the company, and extends to San 
Angel, through Mixcoae, Tacubaya and Chepultepec to the cen­
ter of the City of M exico, when ce it extends on the other side of 
the city to Guadalupe. The portion of the line within the city 
limits for about 8¾ miles o f track will be relaid with 85 lb., 7 in. , 
three-quarter grooved rail, m ounted on creosoted wood ti es . Out­
side the city the present T rail construction will be used fo r the 
present. The company will equip thirty- five motor cars and an 
equal number of trail ca rs, of which twenty-eight of each will be 
used in regular service and the rest kept for reserve. The motor 
cars will have an 18 ft. body length , will be mounted on single 
trucks and will carry first class passengers. The trail cars will 
be used for carrying seeond class passen gers. 

The company will erect a power stati on at a point near the 
middle of the line and about the center of the entire system, . so 
that it will be a desirable point for power distribution, when the 
present animal power has been superseded by electri~ m otors. 
The details of the stat ion equipment had not been deoded upon 
at the time of going to press, with the exception of the engines, 
which will be of the McI ntosh & Seymour type. They will be 
two in number, cross compound, condensing, running at roo 
r.p.m., and each will be direetly connected to a 425 k.w .. generator. 
The station will be built to accomm odate the other u111ts as soon 
as th ey are needed. 

On account of the high price of coal in the City of Mexico, ar­
rangements have been made for equipping one of the boil~rs ~!th 
a furnace capable of burning peat, which exists in large quanh~1es 
n ear the city. If this proves to be a desirable and economical 
fuel, the furnace s under the other boilers will be changed from 
coal burning to peat burning . . . . . 

Wernher, Beit & Company, besi des their large holdmgs m 
Transvaal minin o- properties, have also important tramway inter­
ests and control a number of lines bes ides those in the City of 
Me~ico, notably the tramway systems of Lisbon, P_ortugal, Cape 
Town South Africa and Port Elizabeth, South Afnca. The two 
latter' lines are elec~rically equipped, and were described in the 
April issue of the ''Street Railway J ou~nal." T)1e Lisb~n syste1;1 
is still operated by mule power, but its electrn;al equipment 1s 
contemplated during the early future, 
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Personal 

M R. J . B. SPEED has resigned h is office as President of the 
L ouisville Railway Company, of Louisville, K y. 

MR. EMERSON McM I LLIN has resigned the Pres idency of 
th e Colum bus (0 .) S treet Railway Company. 

MR. H . H. H ILBORN has been appointed manager of the 
Berli n & W aterloo S treet R a ilway Company, of Waterloo, O nt. 

M R. W. B. P O TTE R , chief eng ineer of th e General E lectri c 
Company, sai led fo r Europe last month on the steamer Cam­
pania. 

MR. CH ARLE S H. STOLL, fo rmerly pres ident of the Pas­
senger & Belt R ailway Com pany, of Lexin gton , K y., has re­
signed his position and will move to N ew York. 

M R. H . F. PARSHALL, consulting eng ineer, of L ondon. 
E ngland, is about to take a m uch needed vacation for a month 
or so. H e will probably go to Scotland or Switzerland. 

M R. T . M. ST EGER. unti l recently p res iden t of the Nashville 
Street R ailway Com pany, has resigned that pos ition and will be 
succeeded by Mr. L . D . T yson, formerly vice-president of th e 
company. 

M R. GEORGES. WHIPP, fo rm erly with the Lewis & Fowler 
Manufacturing Company, and recently engaged as an independent 
contractor, has now connected him self with the Cambria Iron 
Company, and will make h i's headquarters in New York. 

M R. CHARLES Y. FLA NDERS, who is ve ry well known 
among street railway men, has assoc iated him self with the St. 
Louis Car Com pany, of St. L ouis, Mo. M r. F landers was form ­
erly connected with Mo rris Tasker & Company, of Philadelphia, 
Pa., and he takes with him the best wishes of his fr iends. 

MR. E. R. RI CHA RDS, First Lieutenant First Infantry, N. G. 
of Missouri, the representat ive of the J. A. Fay & E gan Com­
pany in St. Louis, having been called out with his regiment, Mr. 
J ohn B. T emple has been sent from Cincinnati to take his place, 
and Mr. P h illip J . Fraker has been call ed from Buffalo to Cincin­
nati to take the place vacated by Mr. T empl e. 

MR. F . 0. R USLING, fo rmerly manager of th e R ochester 
R ailway Company, and previously super intendent of the Buffalo 
R ail way Company, has been appointed General Manager of the 
Chicago & Mil waukee Electric Street Railway Company, operat­
ing between Evanston , Ill., and W aukegan. M r. Rusling was re­
cently offered the position of manager of the Port Elizabeth Elec­
tric Railway Com pany, of Port E lizabeth , South Africa , but in it s 
place accepted the position which he now holds. 

MR. FRA NK D . R U SSELL has recently accepted the posit ion 
of vice-president of the R ochester Car Wheel Works. Mr. R us­
sell is very well known throughout street railway circles, and h is 
many fri ends will hear with pleasure of his advancement . He is 
well acquainted with the needs of electric railways , having had 
both a theoreti cal and practical t raining ; he was for a number of 
years connected with the J ohn Stephenson Company, Ltd. , of 
New York, and was also for some time associated with the " Street 
R ailway Journal." 

M R . SIDN EY WEBB. one of the leading progressive m em­
bers of the L ondon County Council , has been in A merica fo r 
some weeks, partl y fo r rest and recuperation and partl y with the 
intention of studying local and municipal g overnm ent, and street 
rai lway results applicable to the tramway situation in L ondon. 
Mr. Webb is widely known in Great Britain both as a speaker 
and a wri te r, and was accom panied by his equally well -known 
wife (formerly Miss Beatrice Potter) , whose literary and other 
work is well k nown on both sides of the Atlant ic. 

MR. T. J. M I NAR Y, general ma nager of the Louisville R ail­
way Com pany, will hereafter fill the office of president of that 
company, as well as general manager. Mr. M inary was born at 
Versailles, Ky., in 1850 , and moved to L ouisvill e in 1869. I n 
1872 he was chosen sec retary of the Central P assenger R ailway 
Company, and four years later was made general manager. I n 
this positi on he displayed great executive abil ity, and on the 
consolidation of the fi ve companies into the L ouisville R a il way 
Company, ownin g and operati ng all the st reet railway lines in 
that city, he was chosen general manager of the new company. 
Mr. Minary's many fr iends in the street railway fi eld extend to 
h im their hearty cong ratulations o n his advancement. 

Obituary 

MR. CH A RLES B. P R ATT, President of the Worcester 
(Mass.) Consolidateu Street R ailway Com pany, died at h is home 
on May 10, 1898. Mr. Pratt was born in L ancaster, Mass., in 1824, 

and has been prominent in Massachusetts political and commercial 
circles for many years. For three years, from 1877 to 1879, he 
was Mayor of Worcester. He was President of the First Na­
tional Insurance Compa ny, a director in the First National Bank 
and fo r many years was president of the Worcester Agricultural 
Society. H e had been a member of both branches of the 
Worcester City Coun cil and of both branches of the Legislature. 

-----··•-----AMONG THE MANUFACTURERS 
D . W. PH E L AN, of New Yo rk City, is supplying all the 

poles for the Green County T raction Company, of Coxsackie, 
N. Y. 

FORD, BACON & D AVIS, the firm of engin eers, have moved 
their New York offi ce from the St. Paul Building to 149 Broad­
way. 

ROBERT A. KEASBEY, manufacturer of the well known 
Mag nesia sectional cover ing, has recently moved his place of 
business to 83 vVarren Street, New York. 

THE PAIGE IRO N W ORKS, of Chicago, have been running 
fo r two months day and night, work not being discontinued from 
7 o'clock M onday mo.rn ing until S o'clock Saturday evening. 

P AT T ERSON, GOTTFRIED & H UNT E R , Limited, of New 
York City, dealers in machinery, metals, hardware tools and 
supplies, are sending to the t rade an attractive poste r call ing at­
tentio n to thei r goods. 

THE AMERICA N E L ECTRICA L WORKS, of Providence, 
R . I. , manufacturers of bare and insulated electric wires, are 
sending to their friends a souvenir of Memorial Day in the shape 
of a handsome steel plate engravi ng of Abraham L incoln. 

FOREE BA IN, of Chicago, Ill. , is sending to his friends a li t­
tl e book of useful information. Mr. Bain is a consulting engineer 
a11d regist ered so lici to r of pa tents, and is well known in electric 
ra ilway circles. H e has his offi ces in the Monadnock Block. 

THE CAHALL SA L E S DEPARTMENT , of Pi ttsburgh, Pa. , 
has rece ived an order fro m the L orain Wheel Company of Lorain , 
0., fo r 10,500 h .p., th ree tube boilers of the Cahall make. Two 
th ousand fi ve hundred h.p. of these boilers will be equipped with 
the Cahall chain g-rate stoker. 

CR A NE COM PANY of Chi cago, through its representative, 
G A. Hurd, has recently secured orders fo r high-pressure valves, 
ext ra heavy pipe valves and fit ti ngs from the N o rth American 
Chemical Company at Bay City, Mich., and the Mattheissen & 
H egler Zinc Company, La Salle, III. 

T HE STILLWE L L-BIERCE & S M ITH-VA I LE COM­
PANY have moved their New York office to 141 Broadway, 
room 909, where all call ers will receive a cordial welco111 e, and 
·.v here full information concern ing the well known products of 
this company will be cheerfully g iven. 

THE JOSEPH DIXON CRUCIBLE COM P ANY, of J ersey 
City, N. J .. is making a graph ite that is particularly well a dapted 
to the lubricat io n of gas eng ine cylinders. This g raphite has 
been in use for some time in the shops of the P ennsylvania R ail­
road Company, at Sharon, Pa. , and the officers in charge are very 
high in their praise of it. · 

THE HOPPES MAN UFA CTURIN G COMPANY, of 
Springfield, 0 .. announces that its new catalogue describing the 
Hoppes separato rs and oil elimi nators is almost ready fo r distri­
bution. These separa to rs a re descr ibed in another column of 
this issue, and the catalogue will u ndoubtedly be of g reat interest 
to steam users everywhere. 

THE COMM U T ATOR COMPANY, of Minneapolis, M inn., 
has been comp elled to enlarge its plan t to over double its for mer 
capacity within the past six months, owing to its increase of busi­
ness. This company has also made several chang es and im­
provements in its processes, and if there is anyth ing wanted made 
of copper the company is prepared to furnis h it. 

THE DEA R BOR N DRUG & CHEM ICAL WORKS, of 
Chicago, III. , has recently issued a seri es of small pamphlets de­
scriptive of the oils, lubricants and compounds which it sup­
plies. These pamphlets are u nusually a rtistic and conta in a 
great deal of very inte resting and valuable reading matter on the 
subj ect of o il s, greases, vegetable compounds, etc. 

LITTLEFIELD & MEYS ENB URG, of Chicago, III. , in addi­
tion to handl ing rail s, special work, etc., fo r the J ohnson Com­
pany, have taken the agency for this company' s steel motors, and 
have added to th eir selling fo rce William D. Ray, formerly super­
intendent of the N ew Whatcomb (Wash.) S treet Railway, and 
author of " Practical Application of Dynamo E lectric Machinery," 
etc. 
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FRANK C. PATTEN, of Sycamore, Ill. , owner and manager 
o f the Poorman's Axle Grease Company, of that city, is 
making a specialty of h igh grade grease for the use of electric 
railway companies, and will send samples free of charge to any 
railway. Mr. Patten claims a number of strong features for this 
g rease and is receiving a number of fine testim onials from users 
of it. 

THE W. T. VAN DORN COMPANY of Chicago reports 
good orders from the West Chicago Street Railway Company, 
the Kings County Elevated of Brooklyn , N. Y.: Glasgow Street 
Railway, Glasgow, Scotland, and sixty-two car orders from Omaha 
Street R ailway, Omaha, N eb. Mr. Van Dorn says that he has 
booked a large number of foreign orders to be shipped later in 
th e season. 

WILLIAM S. TURNER, electrical and mechanical engineer, 
of New York City, has moved his office from No. l Nassau 
Street to the Washington Life Building, 141 Broadway, N ew 
York. Mr. Turner makes a specialty of furnishing specifications, 
plans, estimates, t ests, reports, etc., on electric traction plants. 
electric lighting plants, power transmission plants and installa­
tions of steam engineering of every kind. 

THE WESTERN ELECTRIC COMPANY, of Chicago, Ill.. 
has issued its catalogue of electric light supplies for the season 
o f 1898. This catalogue makes a volume of considerable size, 
,containing 555 pages, and is substantially bound in cloth covers. 
It contains price lists and illustrations of nearly every appliance 
which is required in a power station or on the line. A complete 
index adds grea tlv to the volume of the catalogue. 

THE GENERAL ELECTRIC COMPANY has issued a very 
artistic catalogue giving descriptive details and prices of the G. 
E. lightning arresters. The pamphlet gives fir st. the essential 
points which are necessary in any lightning arrester, and then 
describes in detail the many different types of station and line 
lightning arresters which the General Electric Company manu­
fa ctures. On the fly leaf of the pamphlet is a very fine half tone 
reproduction of a flash of lightning. 

THE WILLI A MS RAIL JOINT COMP ANY of Chicago , 
Ill. , is equipping a Southern road with its truss rail joint, and 
has made the first shipment of 300 on an order for moo joints. 
This order was secured as a result of the use of sample joints by 
the purchasing company. Trial joints are in use on a number of 
other roads and are giving good satisfaction, proving to be all 
that is claimed for them . This joint was described in the "Street 
Railway Journal" for August, 1897. 

WINTHROP G. NORRIS & COMPANY, of Boston, Mass., 
have taken the contract to build and equi p th e Fitchburg & Sub­
urban Street Railway, wh ich will run from Fitchburg to Leomin­
ster, Mass. , a distance of five miles. It is expected this road 
will be in operation by July 1, 1898. This company is also en­
gaged upon drawing uo plans for the power station of the Clinton 
& Worcester Railway, of Clinton, Mass. This road is also ex­
pected to be in operation within a short time. 

STONE & WEBSTER. of Boston, have recently made ar­
rangements with S. Homer Woodbridge, by which his business 
of heating, ventilating and sanitary engineering will hereafter be 
intimately associated with their own electrical engineering work. 
This arrangement has been made in order that this firm may be 
able to make the entire installation of mechanical, electrical and 
san itary apparatus for a building. Mr. Woodbridge's office will 
be with Stone & Webster, at 4 Postoffice Square, Boston. 

DAVI D C. SANFORD, of Bridgeport, Conn. , is making a 
specialty of supplying solid babbitt bearings. In these bearings, 
the composition is so proportioned that the greatest degree of 
hardness is secured without the loss of strength and toughness, 
which are so essential to withstand th e many severe shocks mo­
tors are subject to. These bearings have a number of advan­
tages, one feature that is particularly worthy of note being the 
oil ways, which are all cast in and are much truer and cleaner than 
they can be cut with a drift. 

THE RIDGELY & JOHNSON TOOL COMPANY, of 
Springfield, Ill., manufacture rs of valveless pneumatic tools for 
riveting, chipping, beading flues, cutting staybolts , chipping iron 
and steel castings, stone cutting, carving and lettering, etc., has 
published a new catalogue descril:fing these different tools. This 
company makes a specialty of supplying high grade pneumatic 
hammers of any size desired. The catalogue contains many views 
of the Ridgely & Johnson tools and shows the method of apply­
ing them in actual work. 

THE FOSTER ENGINEERING COMPANY, of Newark, 
N. J. , is sending to its friends and customers its new catalogue 
describing the Foster pressure regulator pump, speed governor 
pump regulator: and the different types of valves which it manu­
factures, including an automatic safety top valve damper regu­
lator, relief valve inside boiler check and other high grade spe­
dalties for steam, water, gas or air. The catalogue contains a 
number of very clear drawings and diagrams showing in detail 
the construction of these different appliances. 

THE B. F. STURTEVANT COMPANY, Boston, Mass., has 
issued its catalogue N o. 103 showing many views of the Sturte­
vant engines for electric lighting and street railway plants, and 
general high grade work. This company has devoted itself ex­
clusively for many years to the careful designing and developing 
of an extensive line of small compact and high grade engines to 
fulfil all requirements. That it has succeeded in this work, the 
company claims, is proven by the fact that over 6000 of its en­
gines of various types have been sold since it entered the field. 

THE ALLEN & MORRISON BRAKE SHOE COMPANY 
of Chicago on April 6 placed test shoes on the Metropolitan 
Street Railway of Kansas City. On May IO, after running 35 
days, full time, an examination showed only 1/s in. wear, indicating 
that the life of the shoes will be six months for that service. Sixty 
day tests on a steam road show the shoes one-half worn out and 
still good for six to eight weeks more. Shoes are now in service 
on the Baltimore & Ohio and Northern Michigan railroads, and 
on cars of the Wagner Car Company. Further tests will be re-
ported in these columns. · 

THE JACKSON & SHARP COMPANY, of Wilmington, 
Del., has recently received an order for a number of open and 
closed cars from the Pensacola (Fla.) Electric Terminal Rail­
way Company, and has shipped two 39-ft. double truck closed car 
bodies for suburban service to the Rochester Railway Company, 
Rochester, N. Y. In addition to these orders this company 
has also shipped cars to Ashevill e, N. C.: Harrisburg, Pa. , a 
number of very handsome cl osed cars to the Newport Street 
Railway, Newport , R. I., and to the Black River Traction Com­
pany, Watertown, N. Y. 

THE CENTRAL ELECTRIC CO MPANY, of Chicago, in 
removing to its new quarters, 264-266-268-270 Fifth Avenue, is 
much more conveniently located than before, especially as regards 
shipping facilities . In the new location the company has more 
than 23,000 sq. ft . of floor space, and 1-iy means of careful arrange­
ment the capacitv of this space is almost doubled. The company 
is issuing a very neat folder to the trade , which gives a complete 
list of the ships of the United States and Spanish navies, date 
when built, displacement, indicated horse power, armament and 
speed. This information will be of interest especially at this time, 
and will g ladly be sent on application. 

THE W. R. GARTON COMPANY, of Chicago, has recently 
moved into the Ashland Block, where it has secured handsome 
and commodious quarters. This company has now completed 
arrangements for a very full set of agencies so that now it is 
able to supply almost everything which street railway companie5 
require in the operation of their lines. Among the manufacturers 
for whom Mr. Garton will act as representative are the Duquesne 
Forge Company, of Rankin Station, Pa., manufa cturers of forged 
steel gears and pinions, and the Central Union Brass Company, of 
St. Louis, the well known producer of overhead materials, car 
t rimmings, bearings , etc. 

WILLIAM H. CAMPBELL, of New York City, makes a 
specialty of street railway transfer tickets and punches. The 
Camp bell transfe r ticket is printed on excellent paper of various 
colors , and they are furnished in books, pads or packages, num­
bered or unnumbered, as desired. They are also made in several 
different styles both for conductors and transfer agents, adding or 
eliminating any special features as required. The larger or con­
ductors' form may be printed so as to be good at all or every 
point on the line for several days in the year. The smaller one 
or transfer agents' ticket is good at one point only and for the 
day printed thereon. It is claimed that these forms are no in­
fringement of any existing patent. 

JOHN A. ROEBLING'S SONS COMPANY, of Trenton, 
N. J., has recently supplied to the W ~stern Union Telegraph 
Company a cable for the transmission of telegraphic messages be­
neath the waters of Puget Sound between Port Angeles and Vic­
toria. The most notable fact about the cable is its great length, 
being 29 miles long, with but a single splice. The entire cable 
weighs 421,08o lbs., and was manufactured at about the rate of 
one mile a day. This is one of the longest cables ev~r ma,nu-
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factured, and it reflects great credit upon the Roehling Company 
that not a single flaw was detected in it when completed. This 
company is also now at work on several submarine cables for the 
United States Government which wi ll be used in harbor defenses. 

THE CHRISTENSEN ENGINEERING COMPANY, of 
Milwaukee, Wis., has recently completed arrangements with R. 
'vV. Blackwell , of London, for handling its apparatus in the 
United Kingdom. The livel iest interest has been expressed 
abroad in the apparatus of this company, and its managers real­
ize the necessity of furnishing faci lities for supplying the orders 
which must come from E uropean tramway companies. The 
company believes in supplying all railway companies using its 
brakes with very clear instructio ns, which can be given to the 
motormen to enable them to fully understand the construction 
and operation of its apparatus. It has therefore prepared a num­
ber of catalogues which make the handling of its apparatus by the 
motormen very easy. 

EUGENE MUNSELL & COMPANY and the Mica Insulator 
Company, of New York and Chicago, have completed arrange­
ments with the George Worthington Company, of Cleveland. 
whereby the latter company will handle both "Mica" and "Mican­
ite." Its territory includes th e city of Cleveland and some eight or 
ten of the adj o ining counties. A large stock of India and amber 
" Mica," in the sheet and segments for railway motors , as well as 
"Micanite" plate, segni.ents, rings, cloth , paper, etc., will be car­
r ied by the George 'vVorthington Company to supply the elec­
trical trade in its section. This is an important step in the right 
direction, and the trade in Cleveland and vicinity will appreciate 
the fact that thi s stock has been placed in the hands of so large a 
company, which has excellent facilities for making prompt de­
livery. 

THE WESTINGHOUSE ELECTRIC & MANUFACTUR­
ING COMPANY, of Pittsburg, Pa., is to supply the electrical ap­
paratus for the new plant of the Detroit, Ypsilanti & Ann Arbor 
Ra ilway Company, consisting of four 300-h.p. generators, three 
booster switchboards and ten car equipments. including forty 50-
h.p. motors. The 'vVestinghouse Company is also to furnish the 
apparatus for the new equipment of the Lewiston (Maine), Bruns­
wick & Bath Railroad. Generators to supply alternating and 
direct currents simultaneously are to be located at Brunswick. 
Maine, the initial installation being moo h.p. Direct current is to 
be used at the sections of rai lroad in and about Brunswick, and 
alternating current is stepped up to ro,ooo volts and transmitted 
to sub-stations at Lewiston, Bath and Lishen Falls. Here West­
inghouse rotaries transform it to supply different trolley feeders. 

THEW. R. GARTON COMPANY, of Chicago, which concern 
succeeds W. R. Garton of Chicago, is doing a splendid business. 
As an example. within the last thirty days it has several times 
turned over a goodly sized stock of various materials. This com­
pany has a very large line of specialties, and is r epresenting some 
of the best concerns in the country. Its line is so complete that 
it is prepared to furnish m aterials to railway, electric li gh t and 
power companies upon demand. This company has also been 
very successful in the closing of some very good yea rly contracts 
for Raster carbon rheostats, and has also received some very 
goodly sized orders for Keystone instruments. It has been equal­
ly successful in the placing of som e good contracts for Garton 
arresters. It has been permitted thus far in the short space of 
time it has been in the business to send som e large orders to nearly 
every manufacturer whom it represents, and it is about closing 
som e very nice contracts for specialties, which promises great 
things for the future. Thi s company also has an excellent line 
of overhead materials, manufactured by the Central Union Brass 
Company. M. M. Wood, who o rig inated the materials sold by 
one or two of the largest concerns in the country, has developed a 
very unique line of overhead material for the Central Union Brass 
Company. 

THE SPRAGUE E LECTRIC COMPANY, of New York 
City, is running its works a t Thirty-fou rth Street, New York, day 
and night upon contracts for interior conduit and Lundell power 
m otors for the United States Government. Th e interior conduit 
manufactured by the Sprague Company is now the standard of 
the United States Government, and it is used not only upon a 
large number of war ships and cruisers, but upon many of the 
improvised cruisers recently called into service for scouts, torpedo 
boats and coast defence ships. Th e Sprague Company is also 
filling a number of orders for the Sprague elevator for the Gov­
ernm ent P:inting office at Washington. This is a duplicate order, 
and was given after a severe test of the elevator already installed. 
The Sprague Company is also filling a number of large orders 
from forei$n countries, including a large number of Lundell 

fan motors for India and Japan, and a number of el ectric motors 
which will drive by direct connection several machines in a well 
known electrotyping and stereotyping plant in Berlin, Germany. 

THJ~ AMERICAN BRAKE SHOE COMPANY, of Chicago, 
Ill. . is now the owner of the Diamond S. brake shoe patents. and 
has been incorporated for the purpose of maintaining a careful in­
spectio n of the product of all the licensees und er the Diamond S . 
patent s, for the purpose of insuring uniformity throughout the en­
tire cou ntry, and of securing to the railroad companies usin g 
these shoes a continuance of the good results obtained from the 
Diamond S. shoes manufactured by the Sargent Company. It is 
also intended to provide inspection of brake shoes in service for 
the purpose of giving the railroad companies the benefit of the 
services of experts in this branch of railroad equipment. Many 
inqui1·ies as to the Diamond S. shoe from parts of the country 
remote from Chicago have been received by the Sargent Com­
pany. The following licensees are now prepared to fill orders, and 
th e American Brake Shoe Company is in a position to guaran­
tee that their product will be of uniform excellence. The licen­
sees are: The Sargent Company, offices: Old Colony Building, 
Chicago, Ill.; Security Building. St. L ouis, Mo.; Endicott Ar­
cade, St. Paul, Minn.; 537 Mission stree t, San Francisco, Cal. 
The Ramapo Iron Works, offices : Hillburn, N. Y.; Havemeyer 
I3ldg., New York, N. Y.; Parker & Topping, offices: Endicott 
Arcade, St. Paul, Minn., Albina F o undry, Portland, Ore. Cen­
tral Brake Shoe Company, offices : Ellicott Square, Buffalo, N. 
Y.; Havemeyer Bldg., New York, N. Y. 

THE HAZELTON BOILER COMPA N Y, of New York. 
which is the sole proprietor and manufacturer of the Hazelton or 
porcupine boiler, has orders from the following concerns: Good­
year 's India Rubber Glove Manufacturing Company, Naugatuck, 
Conn. , two boilers (third and fourth orders); the New York 
Mutual Gas Light Company, New York City, two boilers (eighth 
and ninth orders); the People's Gas Improvement Company, 
Trenton, N. J., two boilers; the South Middlesex Street Railway 
Company, South Framingham, Mass., one boiler (third order); 
A. H. & C. B. Alling, woolen manufacturers, Derby, Conn., one 
boiler; the Greenfield Electric Light & Power Company, Green­
field, Mass., one boiler (second order); the Brooklyn Union 
Gas Company, Brooklyn, N. Y., two boilers (eighth and ninth 
orders); and three boilers for M. Guggenheim's Sons for their 
smelting works at Monterey, Mexico. Nearly all of the above 
boil ers will be equipped with a very complete brick-lined steel 
jacket , with square furnace and square-grate surface, lately int-o­
duced to public use by the Hazelton Boiler Company. This steel 
jacket with square furnace forms a unique and very neat setting; 
and the firin g front is embellished by an entablature or cornice. 
with fluted castiron pilasters. rendering the general effect of the 
entire structure very attractive. A battery of these boilers, placed 
side by side. presents one continuous firing front the entire length 
of th e battery, and is a most convenient arrangement for firing 
and cleaning, while it is claimed more horse power of this type 
of boiler can be placed upon the same ground area than would 
be possible with any other kind of boiler. The Hazelton Boiler 
Company carries a considerable stock of large boilers, in units 
of 200, 250 and 300 h.p., which it is constantly adding to. as the 
three sizes named are most popular with its customers. The 
intelligent steam user of the present day finds that the best boiler, 
even though its initial price may be somewhat higher than that 
of th e ordinary boiler, in the end always proves the best pur­
chase. The Hazelton boiler, after a test of nearly eighteen years, 
has made an enviable record, and commands the highest approval 
of its many users. 

New Publications 

Directory of Directors in New York City. 600 pages. Price, 
$3.00. Published by the Audit Company, New York. 
This directory gives the names and addresses of directors 

as well as the names of the companies with which they are con­
nected and bears evidence of having been most carefully compiled. 
Fatigue of Metal in 'vVrou ght Iron and Steel Forgings, by H. F. 

J. Porter. of the Bethl ehem Iron Company, South Bethle­
hem , Pa. 55 pages. Illustrated. 
In thi s pamphlet, Mr. Porter gives a great deal of very in­

structive and interesting information concerning the fatigue of 
metal in wrought iron and steel forgings, and in the comparative 
properties of these metals, especially their ability to resist re-
peated stresses. . . . 
Announcement for the Summer Quarter of the West V1rgm1a 

University, Morgantown, W. Va. Published by the West 
Virginia University. 35 pages. 
This pamphlet RiV('.!S a full description of the different course~ 
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which are provided at this University. This college offers facili­
ties for carrying on educational and scientific work without inter­
ruption, as all of the departments are open during the summer. 
Regular practical work is provided in drawing room, field prac­
t ice, mechanical shops and scientific and engineering laboratories. 

Gas, Gasoline and Oil Engines. By Gardner D. Hiscox, M. E. 
Second edition. 384 pages. Illustrated. Price, $2.50. Pub­
lished by Norman W. Henley & Company, New York. 
The success of the first edition of this book was so great that 

the publishers now announce a second edition. T he style 
throughout is clear and concise and the illustrations ample. For 
certain classes of sm all electric roads the gas engine undoubtedly 
has economical advantages over a steam engine and has been 
used abroad for this purpose to a considerable extent. Mr. His­
cox's work is, therefore, a valuable one for considerat ion by those 
proposifig stat ions of this character. 

Announcement of Course of Instruction in the Summer ~chool 
fo r Teachers and Advance Students at Cornell U niversity. 
This is a pamphl et giving the full course of studies in the 

course of inst ruction for teachers and advance students in the 
summer school at Cornell University. Particular attention is 
called to the course in mechanical drawing and designing and the 
course in experimental engineering. The first is under 
the tuition of J. S. Reid, and the second under J. B. Pres­
ton. The drawing class includes inst ruction in mechanical draw­
ing, elementary designing, kinematic drawing and machine de-­
sign in g. The experimental engineering course includes thorough 
instruction in laboratory work, where materials are tested for ten­
sion, compression, torsion, etc. Tests of hydraulic motors, water 
motors , inductors, boilers, pumps, air compressors, etc., are made. 

Les Tramways, !es Chemins de Fer sur Routes, Jes Automobiles 
et les Chemins de Fer de Montagne a Cremaillere . By E . 
Seravon. Fourth edition completely revised by H. de Graf­
figny and J. B. Dumas. 567 pages. Illustrated. Price, $6. 
Published by E. Bernard & Cie., Paris. 
As its t itle indicates, the fi eld covered by this work is an ex­

ceedingly broad one. It is perhaps not surprising, therefore , 
that more space should not be devoted to the overhead trolley sys­
tem, though 35 pages seem rather a small allowance in a book 
of this size for what Americans look upon as the m ost important 
method of propulsion now in use for street railway service. Most 
of the practice described is that of Europe, though space is given 
to some operating figures of the West End StreetRailway Com ­
pany of Boston, and some estimates of the cost of electric railway 
construction and operation by General Haupt, of Philadelphia . 
Two or three types of electric motors are discussed, but none of 
the modern forms of electric trucks are illustrated. The chapters 
on stored steam and the Serpollet motors are very complete. The 
work also contains in full the French laws on the subject of the 
establishment of tramway and railway lines. 

Trade Catalogues 

Useful Information for Practical People. Published by Foree 
Bain, of Chicago. 

Lightning A rresters. Published by the General E lectric Com­
pany, of Schenectady, N. Y. 30 pages. Illustrated. 

P neumatic Hammers. Published by the Ridgely & Johnson Tool 
Company, Springfield, Ill. 24 pages. Illustrated. 

The Sturtevant Engine. Published by B. F. Sturtevant Company, 
Boston, Mass. 45 pages. Illustrated. 

''The Foster." Published by Foster Engineering Company, of 
Newark, N. J. 64 pages. Illustrated. 

Catalogues. Published by the Dearborn Drug & Chemical 
Works, Chicago, Ill. -

Electric Light Supply Catalogue. Published by the Western 
Electric Company, of Chicago, Ill. Bound in cloth. 555 
pages. -···-

List of Street Railway Patents Issued 
U. S. PATENTS lSSUI:tD FROM APRIL 19, 1898, TO MAY 17, 189~ 

1:NCLUSIVE. 

April 19. 
Car Truck.-Jacob Mendel, Nyack, N. Y. No. 6o2,462. 
Electric Contact Shoe.-Wm. M. Brown, Johnstown, Pa. No. 

6o2,495. 
A continuous contact member in combination with a con­

tiuous elastic member secured thereto. 

Electric Railway.-Hosea W . Libbey, Boston, Mass. No. 
602,584. 

Convertible Street Railway Car.-Geo. Moore, Boston, Mass. 
No. 602,6o4. 
Consists of grooved fram es and sliding shutters to convert 

car from a closed to an open car. 

April 26. 

Trolley.-James E. Wells, Syracuse, N. Y. No. 6o2,923. 
Electric Railway.- Chas. F. Haltmann and Chas. Bergman, 

Pittsburgh, Pa. No. 603,06o. 
Relates to the construction and arrangement of contact boxes 

in road bed. 
Car Ventilator.-Jacob Norling and Chas. E. Johnson, Chicago, 

Ill. No. 603,n5. 

May 3. 

Steam Propelled Car.-Albert J. Pitkin, Schenectady, N. Y. No. 
603,284. 
Combines a steam boiler and engine with car, and mechanism 

for driving the car from the engine. 
Car Fender.-} ohn I. Newburg, Vicksburg, Miss. No. 6o3,339. 
Railway Switch.-Wm. C. Ayers, Plymouth , N. C. No. 6o3,392. 
Car Brake.-Augustus H. Bostley, South ·Williamsport, Pa. No. 

6o3,439. 
May IO. 

Door Guard for Cars.-J oh~ B. Burton, Boston, Mass. No. 
6o3,620. 
Consists in providing yielding means at the front edge of 

door to prevent injury to hands in closing .door. 

PAT. NO. 604,225 

PAT. NO. 602,604 PAT. NO. 604,196 

Electric Railway.-Eben C. Crocker and Edwin C. Howe, 
Bridgeport, Conn. No. 6o3,625. 

Combined Truck and Wheel Brake.-Fred W. Wohlenberg, Chi­
cago, Ill. No. 603,716. 
Consists in m echanism for applying brake shoes to both the 

wheel and track simultaneously. 
Car Fender.-E. M. Johnson , Brooklyn, N. Y. No. 603,728. 
Car Fender.-Isaac Macowsky, New York, N. Y. No. 6o3,912. 

May 17. 

Car Fender.-James E. A. Walker, Walkerton, Canada. No. 
6o4,097. 

Car Fender.-Joseph Leightham, R eading, Pa. No. 604,171. 
Trolley for Electric Railways.-Sidney H. Short, Cleveland, 

Ohio. No. 604,196. 
In an electric railway, the combination of a motor car, and an 

overhead conductor, with a trolley-arm mounted on the car by 
means which permit the vertical movement but prevent the lat­
eral movement of the upper end of the trolley arm, a horizontal 
cylindrical roller mounted on the upper end of said trolley-arm, 
and a convex sleeve secured upon said roller between its ends. 
Gate for Cars.-Henry W. Brett, Moston, Mass. No. 6o4,225. 

A gate attached to two adjacent seats, and adapted to be 
operated by turning over the seat-back. 

We will send copies of specifications~~and drawings complete of 
any of the above patents to any address upon receipt of fifteen 
cents. Give date and number of patent desired. The Street Rail­
way Publishing Company, Havemeyer Building, New York. 




